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Céac em hoc sinh, quy thay c6 va ban doc thadn mén !

Cudn sach “Chinh phuc Van dung — Van dung cao” nay duoc nhém tac
gid bién soan v&i muc dich gidp cdc em hoc sinh kha gidi trén toan quéc
chinh phuc dwoc cdc cdu khoé trong dé thi clia Bo gido duc trong cdc nam
gan day. Trong mdi cudn sach, ching toi trinh bay mot cach ré rang va
khoa hoc, tao sy thudn lgi nhat cho cdc em hoc tap va tham kh3o. Tat ca
cdc bai tip trong sach ching toi déu tién hanh gidi chi tiét 100% dé cac
em tién lgi cho viéc so sanh dap an va tra ctru thong tin.

Dé c6 thé bién soan day dd va hoan thién bd sdch nay, nhém téc gia cé
swu tam, tham khdo mot s6 bai toan trich tir dé thi cla cac S&, truong
Chuyén trén cadc nudc va ddc biét I3 tu liéu cla quy thay c6 nhém “Strong
Team Todn Van dung -Van dung cao”. Chan thanh cdm on quy thay co
d3 sang tao ra cac bai toan hay va cac phuong phap giai toan hiéu qua
nhat. Mdc du nhém téc gid da tién hanh bién soan va phan bién ki lwdng
nhat nhwng van khéng tranh khdi sai sét. Ching toi rat mong nhan duoc
nhirng y kién phdn hoéi va déng gdp tir quy thay cd, cdc em hoc sinh va
ban doc dé cuén sach tr& nén hoan thién hon.

Cudi cung, nhém téc gid xin gii 11 chuc sirc khée dén quy thay cd, cac
em hoc sinh va quy ban doc. Chuc quy vi cé thé khai thac hiéu qua nhat
cac kién thire khi cdm trén tay cudn sach nay !

Tran trong./

Phan Nhat Linh
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CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

CHUONG 1: CAC BAI TOAN VDC HAM SO CHON LOC
I. TINH PON PIEU CUA HAM SO

SI\RKO\SE TINH DON PIEU CUA HAM HO'P VA HAM TONG

e Chohamsd u= u(x) xacdinh véi x e (a;b) va u(x)e(c;d). Ham sb f[u(x)] cling x4c dinh
voi x € (a;b) thita co cic nhan xét sau day:
* Gia st ham s u =u(x) dong bién véi x € (a;b) . Khi d6, ham sb f[u(x)] dong bién
voi xe(a;b) < f(u) dong bién voi u e (c;d).
*  Gia st ham s6 u = u(x) nghich bién v&i x e (a;b) . Khi d6, ham sé f[u(x)] nghich
bién v6i x € (a;b) < f(u) nghich bién véi u € (c;d).
B DANG TOAN TRONG TAM  ; Cho db thi hodc bang bién thién cta ham s y = f (x) hodc
y = f'(x). Yéu cau tim khoang don diéu ctia ham s6 dang g(x)= f[u(x)] +v(x).
G PHU'O'NG PHAP:
Budc 1: Tinh dao ham cuia g(x) theo cong thirc g'(x)= u'(x).f'[u(x)] +v'(x)
u'(x)=0

Budéc 2: Giai phuong trinh g'(x)=0&|
fu()]=-

v:Ex) u'(x) #0.

b
u'(x)
Bude 3: Lap bang xét dau cua g'(x)
Budce 4: Tur bang xét dan dé xét cac khoang don di¢u ctiia ham s6 va c6 thé mé rong tim cac di€m cuc
dai, cuc ti€u cua ham so.

AR\ WA TINH PON PIEU CUA HAM SO CHPA TRI TUYET POI

. DANG TOAN TRONG TAM  : Xjc dinh khoang don di¢u cua ham chira gia tri tuy¢t doi
G PHUONG PHAP:

Buéc 1: Tinh dao ham ctia ham s6 y = f(x).

Budre 2: Dua vao do thi lap bang xét diu

Buwde 3: Thuc hién cac yéu cAu bai toan dua ra.
ILE) Luu ¥:

e D4i véi cac bai toan van dung va van dung cao thi khong c6 mot cach lam nao c6 thé bao quat hét
duogc. Khi gip cac bai toan nay, chung ta can 4p dung linh hoat cac phwong phép va kién thirc lai v6i
nhau.

e Mot s6 phuong phap thuong st dung: dit 4n phy, bién luan va téi wu nhat 1a phuong phap ghép truc.
Trong 151 giai cac bai tip van dung, chung ta s& thiy dwoc su két hop giita cac phuong phép trén.
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Caul:

Cau 3:

Caus:

e DE BAI
Cho ham s6 da thirc f(x) c6 dao ham trén R. Biét f(O) =0 va d6 thi ham sb y = f'(x) nhu

hinh sau.

y
f'(x)

B :

Ham sd g(x) = ‘4f(x) + x2‘ ddng bién trén khoang nao dudi day?
A. (4;+). B. (0;4). C. (—»;-2). D. (-2;0).
Cho ham sé y = f(x) c6 dao ham lién tuc trén R. Ham s6 y = f(x) c6 dd thi nhu hinh v&. S6

tham s6 m nguyén thudc doan [-20;20] dé ham sb g(x) nghich bién trén khoang (—1;2)biét

g(x)=3f(—x3—3x+m)+(x3 +3x—m)2(—2x3—6x+2m—6).

o

v= c/

NS

A. 23. B. 21. C.5. D. 17.
Hoi c6 tht ca bao nhiéu gid tri nguyén ciia tham s me[-2021;2021] dé ham s6

g(x) = ‘x3 —3mx? —3(m+2)x—m+1‘ déng bién trén khoang (0;3) ?

A. 4041. B. 4042. C. 2021. D. 4039.
Cho ham s y = f(x)lién tyc trén R c6 bang xét dau dao ham nhu sau:
T -0 1 2 3 1 +00
(=) - 0 + 0 + 0 = 0 +

Ham s6 y =3 f(2x—1)-4x’ +15x” —18x +1 dong bién trén khoang nao dudi day

A. (3;+). B. [1%} C. (g3j D. (2%)

Cho ham s6 y = f(x) ¢c6 dao ham f'(x)=x2(x+4)(x2+2mx+9) v6i VxeR . Sb gia trj
nguyén am ciia m dé ham sb g(x)zf(x2 +3x—4) dong bién trén (1;+ oo)?
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Cau 6:

Cau 7:

Cau 9:

Cau 10:

A. T. b. 5. C. 2. D. 4.
Cho ham sb f(x)=—x"—(4-m")x+2020 va g(x)=—x>+5x" —2020x +2021. C bao nhiéu
gi4 tri nguyén duong cia m dé h(x) = g[f(x)] dong bién trén (2;+oo).
A. 13. B. 12. C.7. D. 6.
Cho ham s6 g(x)=f(1-x) c6 dao ham g'(x)=(3—x)2021(2+x)2020[x2+(m—2)x—3m+6]
v6i moi x € R. C6 bao nhiéu s6 nguyén dwong m dé ham sb f (x) nghich bién trén khoang
(0,‘+oo).
A. 0. B. 1. C.2. D. 3.
Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén R. D6 thi ham s6 y = f'(x) dugc cho nhu hinh
bén dudi. Hoi ham s6 g(x) =4 f(x)+x* —4x+2021 nghich bién trén khoang nao dudi day?
v

(=)

i

AT

A. (—o0;-1). B. (-2;0). C. (0;2). D. (2;+)

Cho ham sb y = f(x) lién tuc va xéc dinh trén R, biét rang f'(x+2)=x-3x+2. Ham s6
y=f (x2 +4x+ 7) dong bién trén khoang nao dudi day?
A. (-2;-1). B. (-3;-1). C. (L+o). D. (-2;0).

Cho ham s6 y=f(x) c6 dao ham trén R va thoa f(-3)=f(3)== . Biét ring ham s6

N | =

y = f'(x) 1a mot ham s6 bac ba c6 dd thi nhu hinh vé sau:

N\

3 \(/J 1 3 \ x

Hoéi ham s6 g(x) = [f(3—x)]2 - f(3—x) nghich bién trén khoang nao sau day:
A. (-31). B. (—;-3). C. (0;2). D. (2;6).
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Cau 11: Cho ham sd y= f(x) co dao ham lien tyc trén R va co d6 thi ham s0 y = f(x) nhu hinh v&.
Biét réng ham sb f(x3 —3x—1) nghich bién trén céc khoang 16n nhét (a;b);(m;n);(p;q). Gia
tri ctia biéu thirc (az +U+m’ 0’ +pt + qz) bang:

fix)
A. 9. B. 12. C.14. D. 10.

Cau 12: Chohamsb y = f(x) c6 dao ham lién tuc trén R va c6 bang xét dau dao ham f'(x)nhu hinh vé
bén dudi. Ham s6 g(x)= f(4—\/4—x2) dong bién trén:

X — = 1 4 +
F(x) - 0 + 0 - 0+
A. (0;1). B. (1,2). C. (-1,0). D. (-3;-1).
Cau13: Cho ham s y = f(x) c6 dao ham lién tyc trén R va c6 bang xét dau dao ham f'(x)nhw hinh
v& bén dusi. Ham s6 g(x) = f(—1+ V7 +6x—x ) nghich bién trén:
X —0 1 2 +x
F(x) + 0 - 0+
A. (5;6). B. (-1;2). C. (2:3). D. (3;5).
Cau 14: Cho ham s f(x) c6 dao ham lién tyc trén R va c6 do thi ham s6 y = f(x) nhu hinh v& dudi

day. Hoi ham s f ( f (x)) ddng bién trén khoang nao dudi day?

f{x)

.

S

é’
Ni@-=-======
- Y

A. (0;2). C. (3;5). D. (-5;-3).
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cho ham s y=f (x) ¢0 dao ham lién tuc va xac dinh trén R c¢d biéu thirc dao ham duoc cho
boi f(x) = x(x—2)(x+ 1) . Hoi tham sé thuc m thudc khoang niao dudi day thi ham s
g(x)= f(x3 + m) dong bién trén khoang (1;+)?
1 1
A. 0= . B. (1;4). C.|=;1]. D. (0;1).
(03] (14) 34] (0:1)

Cho ham sb y = f(x) c6 dao ham lién tuc trén R va c6 dd thi ham s6 y = f'(x) nhu hinh vé
bén dudi. Hoi ¢6 bao nhiéu gia tri nguyén cua tham s6 thuc m thudc doan [—20;20] dé ham s

g(x)= f(x2 —2x —m) dong bién trén khoang (1;3)?

S(x)

e
[N

A.19. B. 23. C. 18. D. 17.

w
Y

Cho ham sb f (x) c6 dao ham lién tyc trén R va c6 d6 thi y = f '(x) nhu hinh vé bén duéi. Hoi
¢6 bao nhiéu gi4 trj nguyén ciia tham s6 m e[-30;30] dé ham s6 g(x)= f(x3 —3x—m) dong
bién trén[-2;-1].

f'(x)

/1 \ X
C. 26 D

Hoi 6 tat ci bao nhiéu gid tri nguyén cua tham sO me[-20;20] dé ham sb

Nt =2x+2+1

2m—3—x?—2x+2

A. 24, B. 25. . 31.

ddng bién trén (—oo ;1) ?

A. 21. B. 19. C. 22. D. 20.
Sy 9 x+4a | x+b | A Y ST . .
Cho hai ham s6 f (x) = b g(x) = > cung dong bién trén ting khodng xéc
x x+a

dinh cuano. Goi a, va b, lan luot 12 nhiing s6 nguyén dwong nho nhat ctia @ va b thoa man. Gia
trj ctia biéu thuc T = a,+b tuong ing bang:
A. 25. B. 26. C.27. D. 28.
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Cau 20: Cho ham so y = f(x)=(m—1)x’ =3(m" +m—1)x" +3(m—1)x—m—1 v6i m la tham so. Biet
rang v6i moi tham s6 m thi ham s6 ludn nghich bién trén (a;b). Gia tri 16n nhét cia biéu thic
(b—a) bang:
A 47 B. 2\/3. C. 4. D. 4/6.

Cau21: Cho ham s6 f(x)=3m’x* —8mx” +6x” +12(2m—1)x+1 v6i m la tham s6. Biét rang v6i moi
tham s m thi ham s6 ludn déng bién trén [a;b] ; vOi a, b 1a nhiing s6 thuc. Gia tri 16n nhat cua
biéu thirc (2b—a) s& bang:

A. 2. B. 24/2. C. 5. D. V6.

Cau 22: Cho ham s6 y=f(x)cd d6 thi dugc cho nhu hinh vé&. Héi ham sé y= [ i 3 nghich bién trén
x f—
khoang nao dudi day?
Y
2 T I
-2 0 E 3 \
i \fim)

A. (-3;-2). B. (-2;1). C. (-1,2). D. (3;+x).

Céu 23: Cho ham sb y=f(x)co db thi nhu hinh v&. Hoi c6 tit ca bao nhiéu gia tri nguyén cua tham sé

me [—20; 2021) dé ham sb y= Mnghich bién trén (1;4) ?
fx)+m

-
T
|
1
0
|
- |
1
|
\

h

—_— L)

A.19. B. 21. C. 20. D. 22.

Cdu 24: Cho ham s y = f(x) c6 db thi duge cho nhu hinh v&. Hoi ham s6 y = (f(x)) déng bién trén

khoang nao dudi day?

f&)
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CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO
A (T3). B.(Z3). C. (Z+=). D. (-3,-1).

7 3\ 7 2
Cau 25: Chohamsé y = f(x)c6 dd thi duoc cho nhw hinh v&. Héi ham sb g(x) = [f(x)] —6 f(x)nghich

bién trén khoang nao dudi day?

A V
/f\ f(x)
N
i N7 S
3 -3 0 \/ 14 x
A. (-31). B. (7;14). C. (14;+0). D. (1,7).

Cau 26: Cho hamso f(x) c6 dao ham lién tuc trén R va c6 do thi y = f'(x) nhu hinh v& bén duéi. Hoi
¢6 bao nhiéu gi4 tri nguyén ctia tham s m e[ -30;30 | dé ham s6 g(x)=f (x2 —2x— m) nghich
bién trén(-1;2).

A
_‘I
f'(x)
/ Y
A. 0. B. 1. C. 28. D. 23.

Cau27: Chohamsé f(x). Hamso y = f'(x) c6 do thi nhu hinh bén. Ham s6 g(x)= f(1-2x)+x* —x
nghich bién trén khoang nao dudi day ?

A. [1%} B. [o;%) C. (-2;-1). D. (2;3).
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Cau28: Hoi co tat ca bao nhieu gia trl nguyén cua tham s0 me[—-40;40| dé ham sO

g(x) = ‘xz —4mx+m— 3‘ nghich bién trén khoang (—2; —1) .
A.79. B. 39. C. 80. D. 40.
Cau 29: Cho ham s f(x)lién tuc trén R c6 db thi ham s6 y = f'(x) cho nhu hinh v&

v

f'(x)
3

Ham s6 g(x) =2 (|x~1])—x +2x+2020 dong bién trén khoang nao?
A. (0;1). B. (-3;1). C. (1,3). D. (-2;0).
Cau30: Chohamsb y = f(x) lién tuc trén R c6 d6 thi ham sé y = f'(x) cho nhu hinh v&.

A

y = f'(z)

Ham sb g(x)=2 f (|x —1|) —x% +2x+2020 dong bién trén khoang nao?
A. (0;1). B. (-3;1). C.(13). D. (-2;0).

Cau 31: Cho ham s6 f(x), g(x) c6 dd thi nhu hinh v&. Biét hai ham s6 y = f(2x-1), y = g(ax+b) co
cuing khoang nghich bién 16n nhét. Khi d6 gi tri ctia biéu thirc (4a + b) bang:

F

.‘l'I

A. 0. B. 2. C. 4. D. 3.

Tuyén chon cac bai toan VD-VDC | 8



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

Cau32: Cho hdmsé y = f(x) 6 dao ham lién tuc trén R va 6 o thi ham sd nhu hinh v&. Khi d6 ham

so f (x3 +3x— 1) nghich bién trén:
S(x)

A. (1;2). B. (0;1). C. [—2;—%]. D. (—%;Oj.

Cau 33: Cho ham sb y= f(x) ¢4 dd thi nam trén truc hoanh va c6 dao ham trén R, bang xét dau cua

biéu thirc f'(x) nhu bang dudi day.

v | o0 2 3 +00
f(x) = 0 + 0 -0 +
: fle-a) .
Ham s6 y = g(x) = —————— nghich bién trén khodng nao dudi day?
f(x2 — Zx) +1

A. (=31). B. [_2;3]. c. (1:3). D. (2;40).

Cau 34: Cho ham s6 f(x) c6 dao ham trén Rva f(1)=1. Do thi ham s6 y = f'(x) nhu hinh bén. C6
bao nhiéu s6 nguyén duong a dé ham sb y= ‘4 f (sinx) + cos2x—a‘ nghich bién trén [O;%j ?

Y

y=[f(z)

/ =1 @ "1

A. 2. B. 3. C. Vo sd. D. 5.

=Y

Cau 35: Giastr f(x) la da thicc bac 4. PO thi cia ham s6 y = £'(1-x) dugc cho nhu hinh bén. Hoi ham

s6 g(x) =f (xz - 3) nghich bién trén khoang nao trong cac khoang sau?
¥y

A. (-271). B. (-1,0). C. (1,2). D. (0;1).
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Cau 36: Cho ham s0 f(x) co bang Xét dau cua dao ham nhu sau:

[(=z) - 0 - 0 + 0 =

C6 bao nhiéu gia tri nguyén cta tham s6 m thoa min —-10<m<10 va ham sb
y = f(x* +2x+m) dong bién trén khoang (0;1)?
A. 5. B. 4. C.6 D. 1.

Cau 37: Choham s6 y=ax* +bx’ +cx’ +dx+e,a#0. Haim s y = f'(x) c6 dd thi nhu hinh v&

Goi S 1a tap hop tat ca cac gia tri nguyén thudc khoang (-6;6) ciia tham s m dé ham so
g(x)=f(3-2x+m)+x* —(m+3)x+2m’ nghich bién trén (0;1). Khi do, tong gia tri c4c phan
thcua S la
A. 12 B. 9. C. 6. D. 15.

Cau 38: Co bao nhiéu gia trj thuc caa m dé ham s6 y = mx’ +(m2 —3m+2)x6 +(2m3 -m’ —m)x4 +m
dong bién trén R?
A. Vo sb. B. 1. C.2. D. 3.

Cau 39: Cho ham s f(x)z%mzx5 —%maf —(m2 —m—20)x+1 (m 1a tham sd). C6 bao nhiéu gia tri

nguyén cua tham s6 m d€ ham s6 da cho dong bién trén R?

A. 7. B. 9. C.8. D. 10.
CAu 40: Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va co AV
d6 thi y = f'(x) nhu hinh v& bén. 2l .
5 1 . .
bat g(x)=f(x—m)—5(x—m—1)2+2019 , voi m la !
7 I
tham so thuc. Goi S 1a tdp hop cac gia tri nguyén duong s 2 :
ciia m d€ ham s6 y = g(x) dong bién trén khoang (5;6) ) 1 : 3 ?
2 7 N N | I
ToOng tat ca cac phan tir trong S bang: : :
I I
22 !
A. 4. B. 11. Siat m
C. 14. D. 20.
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Cau4l: Go1r S [a tap hop tét ca cac gila fr1 nguyen cua tham SO m d€ ham S(S
Fx)=2(m+1)x" +3(m* —5m—4)x* —6(3m* —6m—19)x-32,(x+1)’ +1 ddng bién trén
khodng (~1;+e0). S6 phan tir cua tap hop S la
A.3. B.O. C. 1. D.2.

CAu 42: Cho hamsd y= f(x) c6 dao ham lién tuc trén R va c6 do thi ham sb y = f’(x2 —Zx) nhu hinh
v& bén. Hoi ham s y = f(x2 —1) +§x3 +1 dong bién trén khoang nao?

Y y=f'(=?—2x)

b

A. (-3;-2). B. (1,2). C. (-2;-1). D. (-1;0).

Cau 43: Cho ham s6 y = f(x) 1a ham da thic ¢6 do thi ham s0 y = f'(x) nhu hinh v&.

Ham s6 g(x)= f(3x+1)—-3(2x" +2x* ~3x+5) nghich bién trén khoang néo dusi day?
A. (-0;-2),(L+%).  B.(-3;0). C. (—o0;-1). D. (-1;2).
Ciud44: Cho ham s0 y=f(x) c6 d0 thi ham s6 y=f'(2x+1) nhu hinh v& Ham sb

g(x) = f(x) —%xz —%x . Dong bién trén khoang nao sau day?

A. (—;-3). B. (-3;0). C. (1;4). D. (4;+0).
11 | Phan Nhit Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: HAM SO

Cau45: Cho ham s6 bdc bon f(x]. DS thi ham s6 y = f(3-2x) dugc cho nhu hinh bén. Ham s0

y=f (x2 + 1) nghich bién trén khoang nao?

"

A. (—»;0). B. (0;1). C. (2;+). D. (-1;0).
CAu 46: Cho ham s y:f(x),y:g(x) lien tuc va c6 dao ham trén R, trong d6 ham sb
g(x)=(f(2-x)) 1a ham sé bac ba cé dd thj nhu hinh vé nhu duéi

Il /

/
/N
//

Ham s6 y = f(x2 + 2) —x* +2x% —x+2021 nghich bién trén khoang nao sau day?

A. (—oo;—l). B. (0;1). C. (1;2). D. (2;+oo).

Cau 47: Cho hai ham s f(x);g(x) c6 dao ham lién tuc trén R. D6 thi y = f'(x2 +4x) nhu hinh vé.

Ham s6 g(x)= f (x2 —4) —§x3 +2021 nghich bién trong khoang nao?

A. (0;3). B. (3;5). C. (2,3). D. (4;6)
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Cau 48:

Cau 49:

Cau 50:

Cho ham s6 f(x) va g(x)xdc dinh va lién tuc trén R, trong d6 g(x)=| f(’ _4)]' 14 ham bac

ba c6 d6 thi nhu hinh vé:

C6 bao nhiéu gia trj nguyén 4m cta tham sé m dé ham sb h(x) =f (x2 +x+ m) ddng bién trén

(0;1).

A. 0. B. 1. C. 2. D. 3.

Cho ham s y = f(x) 1a ham da thirc va ham s6 y = f(x2 —1) c6 bang bién thién
z  |-oo -V2 0 V2 +00
y 0 + 0 - 0 |

Ham sd g(x) =f (Zx3 - x) dong bién trén khoang nao sau day?

A (%%} B. (wﬁj c. [%1) D. (%wJ

Cho ham s y= f(x*-2) la ham sO bac 4 c¢6 bang bién thién nhu sau.

X —0 -1 0 1 400
3 + 0 - ] + 0 -
SED S
¥ \ /
£62) \
—on —oD

Ham s6 g(x) = f(x3 -3x +3) dong bién trong khoang nao sau day?
A. (—0;-2). B. (-2;1). C.(L2). D. (-1 +).
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CHUYEN DPE: HAM SO

§2 HUONG DAN GIAI

1.B 2.A 3.A 4.B 5.B 6.D 7.C 8.C 9.C 10.D
11.B 12.C 13.D 14.A 15.B 16.C 17.C 18.A 19.B 20.D
21.C 22.A 23.C 24.D 25.B 26.A 27.A 28.C 29.A 30.A
31.B 32.B 33.C 34.B 35.D 36.C 37.B 38.B 39.B 40.C
41.D 42.C 43.C 44.D 45.D 46.C 47.B 48.D 49.A 50.C

Caul: ChonB

Xétham s6 h(x)=4f(x)+x" trén R.
Vi f(x) la ham s6 da thirc nén h(x) cling 1a ham s da thire va 1(0)=4£(0)=0.
Taco I'(x)=4f'(x)+2x.Dod6 I'(x)=0< f’(x):—%x.

Y

|

R S
-~ H
% '

Dya vao sy tuong giao ctia d0 thi ham sé y:f'(x) va duong thang y=—%x , ta co
W (x)=0< xe{-2;0;4}

Suy ra bang bién thién ctia ham s6 h(x) nhu sau:

0

T

9(x)

Duya vao bang bién thién trén, ta thiy ham s6 g(x) dong bién trén khoang (0;4).

Cau2: Chon A

Tuyén chon cac bai toan VD-VDC | 14



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

g(x):3f(—x3—3x+m)+2(—x3—3x+m) (—x3—3x+m—3)
:3f(—x3 —3x+m)+2(—x3—3x+m)3 —6(—x3 —3x+m)2
Ta co

g'(x)= —9(x2 Jrl)f'(—x3

D¢ ham s6 nghich bién trén (-1;2)

—3x+ m)—18(x2 +1)(—x3 —3x+ m)2 +36(x2 +1)(—x3 -3x+ m)

§'(x)<0Vxe(-12) & fi(—x ~3x+tm)+2(~—x ~3x+m) —4(~x* ~3x+m)20Vre(-1,2)
= f'(—x3 —3x+m) > —2(—x3 —3x+m)2 +4(—x3 —3x+m) Vx e (—1;2)

bit t=-x>-3x+m. V6i xe(-1;2) ¢ t'=-3x"-3<0Vxe(-1;2)=>te(m-14m+4)
Xét bat phuong trinh (1) f'(t) > -2¢* +4¢ (1)

D6 thi ham s6 y = f'(¢t)va y =—2£+4t trén cung hé tryc toa do:

. |

N
Y

te m 14m+4
te m 14m+4

t>2

= =
(m—14,m+4) [m-14>2

bé (1) luon ding < {t <1

Do m e[-20;20 | nén sb gid tri cia m 1a (-3+20)+1+(20-16)+1=23 .

Cau3: Chon A

Xétham sé g(x ‘f ‘ ‘x =3mx* —3(m+2)x— m+1‘ co f'(x)=3x* —6mx—3(m+2)

Dé ham sb dong bién trén (0,3) thi:

[f(x)z0 ([ £(0)=0 |
{f,(x)ZO,Vxe(O;s) {3x2 _6mx+3(m+2)20,v9ce(o,3)
f(x)=o0 | f(0)<0

_{f,(x)SO,VxE(Oﬁ) _{3x2 _6mx+3(m+2)£0,‘v’xe(0;3)
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Cau 6:

-m—-22>0
¥2_2 {mS—Z
m< Vxe(0'3)
, ; m< -2 <D —2021<m<-2
ol o |77 Vi me[-2021;,2021] =
-m-2<0 {mZ—Z m>1 1<m <2021
2_ >1
mzx 2,Vxe(0;3) "
2x+1
Viy c6 tat ca 4041 gia tri m thoa man dé bai.
Chon B
Tadat: y = g(x) = f(2x—1)—4x” +15x" —~18x +1.
= g'(x)=6f(2x~1)-12x" +30x~18 =6[ f'(2x~1)-2x" +5x-3].
[x=1
2x-1= x_3
2x-1=2 =5
Co f(2x-1)=0e |7 "ol 2
2x-1=3 x=2
2x—-1= 5
X =—
)
3 ’ 5 +
T -00 1 :.i 2 5 H { 00
f'(z) - 0 + 0 + 0o - 0 +
f'(2z-1) - 0 + 0 + 0 - 0 + - +
=2 +52-3 - 0 + 0 - - = - -
d'(z) - 0+ 0 7 - ? ? ?

Tir d6, ta c6 bang xét dau nhu sau:
<\ 5 r A A A A <\ A A < X A 5 3
Duya vao bang xét dau trén, ta két ludn ham s6 g(x) dong bién trén khodng (1 'E] .

Chon B

Tacéd g'(x)=(2x+3)f'(x* +3x—4).

Ham s6 dong bién trén (1;+o0) khi

(2x+3) f'(x* +3x—4) 20, Vxe(L+0) & f'(x* +3x-4)>0,Vx (1;+0)

o (v +3x—4)2(x2+3x)[(x2+3x—4)2+2m(x2 +3x—4)+9}20,Vxe(1;+00)(1)
Dit t =x* +3x-4(t>0) do xe(1;+)

(1)= £ (t+4)(£ +2mt+9)=0,Vt >0 < £* +2mt +92 0,V >0

@mz—%(t+§}w>0<:>m2—3

Do m nguyén 4am nén me{—3;—2;—1}.
Chon D
Taco h(x) =g[f(x)] = h'(x) =g'[f(x)}.f'(x) =0

Tuyén chon cac bai toan VD-VDC | 16



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

f'(x):O Sy = S x=

) O A o P v
4x* —(4-m*)=0 4 4
Bang bién thién:

h'(z - 0 *

h(x) \/

2 p—
Ham 56 déng bién trén (2;-+0) khi v chi khi "~ <2 & -6 <m<6.
Vay c6 6 gia tri nguyén duong m thoa man.

Cau7: ChonC
Taco VxeR, g'(x):—

f'(l—x):> f'(l—x)z—g'(x).
Suyra f'(1-x) :—(3—x)2021(2+x)2020 [xz +(m—2)x—3m++6]

Vay f'(x ( ) ( )2021( )2020(x2 —m. x—2m+5)
Hams6 f(x) nghich bién trén khoang (0;+)

<:>f'(x)=—(2+x)2021(3—x)2020(x2—m.x—2m+5)£0 Vxe(0;+oo)

x’—mx—-2m+520, Vxe(0;+%) < m< 45 Vx e (0;+%).(*)
x+2
x? +5 9
Xét h( ) o —2+x+2,xe(0;+oo)
S H(x)=1-—— = (x) =0 1-— 2:0@{“2:3 c{x:l
(x+2) (x+2) x+2=-3 |x=-5

Bang bién thién

i 0 1 +00

h(x) - 0 +

L1

e | .
\ 2 /

(*) < m<2,ma m nguyén duong suy ra m e {1;2}. Vay c6 2 gid tri cua m thoa man.

Cau8: ChonC

Xét ham s6: g(x)=4f(x) +x —4x+2021= g'(x)=4.f'(x)+2x -4 =4- [f( )—(—§+1ﬂ
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CHUYEN DPE: HAM SO

Dé ham sb nghich bién thi: ¢'(x)=4- L Fi(x)- [—§+ 1JJ <0 fi(x)< (—§+ 1J

L

Y

f'(z)

Trén h¢ truc ta nhan thdy duong thang A:y = —g +1 di qua ba diém (-2;2),(0;1),(2;0).

pé f'(x) < (—§+1J thi d6 thi ham sb (y = f’(x)) phai nam dudi duong théng A.

x<-2

Tuong Gng v6i mién .
0<x<2

Chgn C

Taco: f'(x+2)=x"-3x+2=(x-1)(x-2) = f'(x)=(x-2-1)(x-2-2) = (x-3)(x - 4).

Khi dé: f'(x)=0= t

Ta c6: g'(x) :(2x+4).f'(x2 +4x+7) =0 @[

2x+4=0
f'(x2+4x+7):0

3
, Pt y=g(x)=f(x2+4x+7).

) x=-2
X=- ) x=-2
= |’ +4x+7=3 & (x+2) =0 lx-1.
Wraxs7=4 ¥ x=-3
x=-3
Bang xét dau g’(x):
x ‘—oo -3 —2 -1 400
g'(x) - 0 + 0 - 0 +

Dua vao bang bién thién, ta c6: ham s6 y = g(x) = f(x2 +4x + 7) dong bién trén khoang (1; +oo)

Tuyén chon cac bai toan VD-VDC | 18



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

Cau 10:

Cau 11:

Cau 12:

Chon D
Tir d6 thi ta c6 bang bién thién:

& — -3 1 3 +x

() + 0 0 5 0 =

o Pl W g

Suy ra f(x) S%Vx eR

Mit khac: g'(x)=-2f'(3-x) f(3-x)+ f'(3-x) =—f'(3-x)(2f(3-x)-1)
Taco g'(x)<0 —f(3-x)(2f(3-x)-1)<0

3—-x>3 x<0
Rt
-3<3-x<1

< f(3-x)<0 c{

2<x<6

Do d6 ham sb g dong bién trén khoang (2;6).

Chon B
bat u=x3—3x—1:>g(x)=f(u)=f(x3—3x—1) :>g'(x)=(3x2—3)f'(x3—3x—1)
[x=+1
x=%1 x=0

=¢'(x)=0c|2°-3x-1=-1|x=+J3
x’-3x-1=1 x=-1

x=2
Bang bién thién _
x . = 0 1 43 2 4w
i ) # @ =] =4 ¥ ] + | o+
F'(u) + 0 =6 - 06 +£ 0 +0 = 8 +
2'(x) + 0 - 0+ 0 -0+0 - 0 +

Viay ham sb nghich bién trén cac khoang (—\/5;—1), (0;1), (\/5;2).
Vay gié trj cia biéu thuc (112 +U+m 1+t + qz) =12

Chgn C

Ciich 1: Tép xic dinh cia him s6 f(4-v4—x" |1a [-2;2]

o
4—x

Ham s dong bién thi g'(x)=0. Tir tap xéc dinh ta co:

Dbao ham: g'(x) =
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] x<(0;2) (xe(0:2)
re(0;2) 3<4-4-x* <1 4-Ja—x? <1 | xe(0;2)
f'(4— —XZ)ZO 4-4-x* >4 VN Va-x* >3
=3 = =
xe(—Z;O) xe(—Z;O) xe(—Z;O) xe(—Z;O)
f’(4— —xz)SO 1<4-J4- 2 <4 {1s4— i-x* | [Va-# <3
) [4-V4-x" <=3 LVN
{xe(0;2)
VN
= <:>xe(—2;0)
xe(—Z;O
{Vx
Cach 2: Ghép truc dé tbi uu. g(x)=f(4— —xz)zf(u),u=4— 4-x*,voi xe[-2;2]
Bang bién thién kép
x -2 0 2
, 1a 2 » 4
fu)
Suy ra ham s6 dong bién trén khoang (-2;0).
Cau 13: Chgon D
Cach 1:
Tap xac dinh cta ham sé g(x)zf(—1+\/7+6x—x2) la D:[—1;7]
3-x
Pao ham: ¢'(x)=———— '(—1+\/7+6x—x2)
g( ) \/7+6x—x2f
Ham s6 nghich bién: ¢'(x)<0
T tap xac dinh, ta c6 cac truong hop sau:
xe(-1;3) {xe(—m) [(xe(-1;3)
f’(—1+M)s0 “1<-1+V7+6x—x" <2 {m<3
(37) o [xe(37) = (37) -
X e|o; X e\
~1+N7 +6x—x* <-1
(GEATFEFSE {\/7 6x—2 >3
{f( FN7orma )20 LWZ R
I xe(—1;3)
<3-47
[x ~1<x<3-47
x23+ﬁ = .
) 3<x<3+47
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Cau 14:

Cau 15

Cau 16:

Cach 2: St dung phuong phap ghép truc

g(x)=f(—1+\/7+6x—x2)zf(u) V6i u=-1+7+6x—x" va xe[-2;2]

Béng bién thién kép
% & 3—7 3 3+47
B -1, 2 3 2 2
fu) W

Vay ham $b nghich bién trén cac khoang (—1; 3- \/; ) va (3;3 + \/; )

Chon A
Xét ham so: g

Ham sb dong bién khi g' x)=f( ) [ (x >0
~ i x<-1 i r<-1
Flx)zo |23 i
FlE)]z0 | |F(x)=-1 xsa |5
= , = >3 = 55 S| -1<x<3
fi(x)<0 f(x)= r= x25
f'[f(x) <0 -1<x<3 -1=<3
) ~1<f(x)<3 [ [H4=xs
Chon B
Xét ham sb g(x)zf(x3 +m) c6 biéu thirc dao ham:
g'(x)=3x2.f'(x3+m)=3x2.(x3+m)(x3+m—2)(x3+m+1)
Bang bién thién:
I —0o —vm+1 —Jm —vm—2 +o0
g'(x) - 0 0 0 -

Ham s6 ddng bién trén khodng (1;+00) thi ta phai c6: Ym—-2 <1< m>1< me[1;+w0)

Chon C

Xétham sé g(x)= f(x2 —2x—m) =g'(x)= 2(x—1).f'(x2 —2x—m)

V6i Vxe(1;3) = x -

120

Dé ham s6 dong bién trén khoang (1;3) thi:
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8'(x)=2(x-1).f(x" -2x-m)20 & f'(x* -2x-m)20

X2 =2x-m=>3 m<x?—2x-3
,Vxe(1;3)

B<x*-2x-m<1 |x*-2x-1<m<x*-2x+3
Suy ra véi Vxe(1;3) ta co:
mSmin(xz—Zx—f%) -20<m<-4
& =
max(x2—2x—1)ﬁm£min(x2—2x+3) {23”132 [m:Z
Do d6 c6 18 gia tri m nguyén thoa man.
Cau 17: Chgn C
Ta co: g ( ) (x -3x— m)
Véi Vxe[ -2;-1]=x*-120
Pé ham s6 g(x)zf(x —3x—m) dong bién trén[-2;-1] thi
3(x* —1) f(x* ~8x—m)>0,vxe[2-1]
3 _ _ _ i PO
<:>f'(xs—3x—m)20,Vxe[_2;_1:|<:>[x i’x m< 3,Vxe|: 2, 1:|
1<x’-3x-m<3,Vxe[-2;,-1]

x3—3xﬁm—3,Vxe[—2;—1:|
3
< {m+l£x _3x,Vxe[—2;—l} (1)
m-3>x>—3x

B =1¢|-2;,-1
Xét ham so h(x):x3—3x:>h’(x):3x2—3:0®[x g[ ]
x=-le[-2;-1]

Taco: h(-2)=-2 va h( ) 2:>maxh( ) 2 va minh(x)=—2

[-2-1] [-2:-1]

maxh(x) -3
[-2-1] 2<m—3 m>5
Ta (1) < m+1<[{n{r11]h( *) & {m+1£—2<:> {m§—3©m25_
m+32maxh( ) m+32>2 m>-1
[-2-1]

Ma m e[ -30;30] = 5<m <30, do d6 c6 26 gia tri nguyén cia m thoa man yéu cau bai toan.
Cau 18: Chgn A
Dit u =+x*—2x+2 . Xét trén (—00;1) thi ue ( 1;+oo)

bé (—oo,-l) nam trong TXD cia ham s di cho thi: 2m-3= x2—2x+2,Vxe(—oo;1)

S2m-3<1lem<?2

1 £ u+1 , 2m—2 , 2m—2 x—1
Tacoham s y = y= —u' = -
2m—-3—-u (2m-3-u) (2m—-3-u) \/x2—2x+2
2m—2 x-1

Pé ham s déng bién trén (—oo;l) thi y' = >0, Vxe (—oo;l)

@m-3-u)* x> _2x42
Suyra 2m-2<0<m<1
Tu, suy ra m<1,ma me[-20;20|, m e Z—>m ={-20,-19,...,0} .
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Viy co 21 gia tri 7 nguyen thoa man yeu ca.

Cau 19: Chon B

b—4a
(x)= >0=0b>4a(*
f( ) (x+b)2 ()

=>a>4a=>a>4=a, =5

\ a’-b 2 p(%%
g(x):(x+a2)>0:>a >b( )
Tu (*)=b>4a,=20=b,=21=>T=26.
Cau 20: Chon D
Ta co f'(x)=3(m—1)x2—6(m2+m—1)x+3(m—1)
Ham s6 ludn nghich bién trén (a;b) nén
f'(x)=3(m—l)x2—6(m2+m—1)x+3(m—1)£0 Vxe(a;b)
:>(m—1)x2—2(m2+m—1)x+(m—l)S0 Vx e (a;b)
:>—2me+(x2—2x+1)m—x2+2x—130 Vxe(a;b)
:>2xm2—(x2—2x+1)m+x2—2x+120 Vxe(a;b)
x>0 x>0
:>{A:(x—1)4—8x(x—1)2SOC> (x—l)z(x2—10x+1)£0

=(b-a), =5+2J6-(5-2V6)=4V6

Cau 21: Chon C
Ham s6 luén dong bién trén [a;b] suy ra
f(x) =12m*x® = 24mx* +12x + 12(2m —1) >0 Vxe [a;b]
< mPx® —2mx® +x +(2m —1) >0Vxe [a;b]

= mixe +(2—2x2)m+x—120 ‘v’xe[u;b]

m=0
m#0 <1_\/§
= N2 3 ) o= 2
A:(l—x) -X (x—l)z(x—l)(x —x—l)SO 1+\/§<:>
1<x< >

1+\/§ :>(2b—a)m =+5.

Suyra 1<a<b< 7 N

Cau 22: Chon A
Taludn co: f(x) <2 <3 — phuong trinh mau sb f(x)—3=0 vonghiém.

: 1
Suy raham s6 y = co tap xac dinh 1a R.
f(x)-3
Dao ham: ' = S >
[f(x)-3]
. . ! —00; —2
Ham sé nghich bién thi: y'=—— ) _c0e f)>0e| 2
[f(x)-3] xe(1;3)
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Ciau 237 Chon C

Tap xac dinh cta ham sb y=8(x)= f)+5 la D={xeR]| f(x)#-m}
fx)+m

Pé khoang (1;4) © D — phuong trinh f(x) = —m phai khong c6 nghiém x e (1;4).

{—m >4 {m <-4
Suy ra: =

-m<=2 m22 ()

Pao ham: y'= g'(x) = f/(x) — 2 D& ring trén luon c6 f(x) >0

(f(x)+m
f(x)+5
fx)+m
g’(x):f’(x)-ﬁ<0 v6i Vx e(1;4)

xX)+m

Dé ham s6 y = g(x) = nghich bién trén thi:

Suy ra: m—_52<0c>m—5<0c>m<5 (2)

(f(x) + m)
Két hop (1) va (2) va diéu kién m nguyén m e [—20;2021).

. C0 20 gia tri nguyén cia m thoa man.

{—20Sm£—4 |:—20£m£—4
Ta suy ra: =

2<m<5 2<m<4

Cau24: ChonD
Dao ham: y' =2f'(x).f(x)
Bang xét dau

z —00 -3 -1 1 2 3 +00
f'() + ‘ + 0 - = b =+ +
f(x) - 0 + | + 0 - | = i =+
f(z).f(z) -0 t o - 0 + 0o - 0o +

Tu bang xét diu suy ra ham ) y= (f(x))2 déng bién trén cac khoang (—3;—1), (1;2),(3; +oo) .
Cau 25: Chon B

Xétham sé g(x)=[ f(x)] ~6£(x).

8'(x)=2f(x)-f (x)-6f(x)=2f"(x)( f(x)-3).

Ham sb nghich bién khi g'(x) = Zf’(x)(f(x)—B) <0<
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x<-3
| x=7
x<-7 x<-7 x<-7
ol |Isy<sld {79314@ 7<x<14.
-3<x<7 -3<x<1 -3<x<1

[ 7<x<1
_x214

Ciu 26: Chon A
Ta co: g() (x 1)f( —2x—m)
Dé ham s6 g(x)=f(x3—3x—m) nghich bién trén(-1;2) thi
( ) ( )f(x —-2x— m)<0 Vxe( 1;2)
{ x— 1)f'(x2 2x—m)£O,Vxe(—1;l) (1)
x 1f'(x2 2x—m)£O,Vxe(1;2)

(1)©{ (x2 2x— m) Vxe

( —2x— m) 0,Vx e 12

{xz—Zx—mZ?) x2=2x>m+3

“1:1 1
_3Sx2—2X—nu£fvxe( ') {m—3£x2—2x3n¢+fvxe( ,)
B = @)

1<x*—2x-m<3 m+1<x*-2x<m+3
5 , Vxe(l;Z) ) , Vxe(1;2)
X" —2x-m<-3 x*—2x<m-3
Xétham s6 h(x)=x"-2x=h'(x)=2x-2=0x=1
Véi Vxe(-1;1) = W(x)=2x-2<0 = h(1) <h(x) <h(-1) & -1 < h(x)<3,Vx e (-1;1)
Véi Vxe(L,2) = h'(x)=2x-2>0 = h(1)<h(x)<h(2) < -1<h(x)<0,Vxe(1;2)
Ciu 27: Chon A
Taco: g(x)=f(1-2x)+x*—x = g'(x)=—-2f"(1-2x)+2x-1
Dat t=1—2x:>g'(x)=—2f’(t)—t
. \ t
#(3)=0= £(1)=-

Vé duong théng y= —g va d6 thi ham s6 f (x) trén cung mot hé truc

=
X

——————pk
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—

. . t -2<t<0
Ham s6 nghich bién = ¢'(x)<0= f'(t)2——=
8(x) nehi $()=0= F)2 5= 7
1 3
—<x<—
- -2<1-2x<0
Nhu vay f’(1—2x)21 2x * 2 2
-2 4<1-2x 3
XS—E

Viay ham sb g(x) = f(l - Zx) +x* —x nghich bién trén cac khoang (%,%j va (—oo;—%j .

Ma [1;§J c (%,%j nén ham sé g(x) = f(l - 2x) +x* —x nghich bién trén khoang (1;%]

2

[—1>m+3 [—4>
m-3<-1 m<?2 m<-4
3<m+1 2<m m=2

TI‘I(Z):> - - =N omed.

m+1<-1 m< -2 -3<m<-2
0<m+3 -3<m m>3

_0£m—3 _3£m

Vay khong 6 gid tri nguyén ciia m e[ -30;30 | thoa man yéu cau bai toan.

Cau 28: Chon C
Xétham sé g(x) =‘f(x)‘ =‘x2 —4mx+m—3‘ co f'(x)=2x—4m

{ f(-1)=0

f(x) =2x—-4m< O,Vx - (_2;_1)

DPé ham sb nghich bién trén (1;3) thi

-1)<0
f( ) ,Vxe(—Z;—l)
f(x) =2x—-4m=>=0
[(5m—-2>0 m> 2
S x ,Vxe(—Z,—l) 51 5
m=y m=-— |m>=Z 1<m<40
= 5m _ 2 < O = 2 e 5 meZ,me[—40;40] _40 <m< _1'
 vre(-2-1 < m=-1 o
_De_ m< —
<X Vxe(-2-1)

L 2 m<-1

Vay c6 80 gia tri nguyén m thda man. - WA
Ciu 29: Chon A i T Ok y=x
Ta c6 dudng thang y = x cat d6 thi ham séy = f'(x) tai !
cac diém x =-1; x =1; x =3 nhu hinh v& sau: :
Dua vao d0 thi coa hai ham s6 trén ta cb ; L !
SO ) i " 5
, x<-1 . -1<x<1 : ! 3 B

X)>x < va fl(X)<x < . '

f 1<x<3 f) x>3 /

Truomg hep 1: x—1<0 < x <1, khi d6 tacd g(x)=2f(1-x)—x*+2x+2020.
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Cau 30:

Cau 31:

Taco ¢'(x)=-2f"(1-x)+2(1-x).

“1<1-x<1_[0<x<2
g’(x)>Oc>—2f’(1—x)+2(1—x)>O<:>f’(1—x)<1—xc{ e @{ Sres

1-x>3 x <=2

p s ., O<x<1
Két hop diéu kiéntacod ¢'(x)>0 <
x< -2
Truong hep 2: x—1>0< x>1,khi d6 tacd g(x)=2f(x—1)-x" +2x+2020.
g'(x)=2f"(x-1)-2(x-1)
x—-1<-1 x<0
'‘X)>0=2f(x-1)-2(x-1)>0<= f(x-1)>x-1< =S .
8'(x) fi(x=1)=2(x-1) f(x-1) L<x—1<3 {2<x<4
Két hop diéu kién ta co ¢'(x)>0< 2<x<4.

Vay ham s6 g(x) = 2f(|x - 1|) —x% +2x+2020 dong bién trén khoang (0;1).

Chon A
Véi x>1,taco g(x)=2f(x-1)—(x-1) +2021 = ¢'(x)=2f"(x~1)-2(x-1).
Ham sb dong bién <:>2f’(x—1)—2(x—1)>0<:>f’(x—1)>x—1 (*)
Dattzx—1,khido(*)Qf'(t)>t@[1<t<3 {2<x<4 N

t<-1 x<0 (loai)

Véi x<1, taco g(x)=2f(1-x)—(1-x) +2021 = ¢'(x)=-2f(1-x)+2(1-x)

Ham s6 dong bién < -2f'(1-x)+2(1-x)>0 e f(1-x)<1-x (*%).

Dit t=1-x, khi d6 (**)@f’(t)<t<:{_1<t<1 [0<x<2:{0<x<1'
t>3

Vay ham s6 g(x) ddng bién trén cac khoang (—oo;—2) ,(0;1) ,(2;4) )

x<-2 x <=2

Chon B
Xétham sd y = f(2x-1)= (f(2x—1))'=2f'(2x—1) nghich bién khi f'(x)<0

S (fex-1)=2f2x-1)<0= f'(2x-1)<0e=1<2x-1<3 < 1<x<2.

Xétham sb y = g(ax +b) = (g(ax + b))' = 0.¢'(ax + b) nghich bién khi x4y ra hai trudng hop

a>0
i -b
a>0 a>0b 0 x<7
+b<
g'(ax+b)<0 = 2-b
ax+b>2 < x>—
a<0 0 a
¢'(ax+b)>0 {u< ) a<0
i O<ax+b<?2 b_2 b
- <x<—=
L a a

Néu a > 0thi him sb y = g(ax + b) nghich bién trén [—oo —bj (Z_b +ooJ khong théa man diéu

a a

kién c6 khoang nghich bién 1a (1;2).

Néu a <0thi ham s6 y = g(ax + b) nghich bién trén (—b;,—bj
a a
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Cau 32:

Cau 33:

Cau 34:

Yéu cau bai toan 1a hai ham so y = f(2x—1), y = g(ax ¥ b) co cung kKhoang nghich bién 16n nhat

_b-2
nén a = 4=" =4a+b=-4.
-b b=4
—=2
a
Chon B

Xétham sb g(x) =f(x3 +3x—1)
Pao ham ham hop g'(x) =(3x2 +3).f'(x3 +3x—1) (x +1) (x3 +3x—1).
Dé ham s6 nghich bién thi g( ) (x +1)f (x +3x— 1) 0

fi(x*+3x-1)<0e& -1<x’+3x-1<3

¥ 43x>0 x(x2+3)20
9, = =0<x<1.
X*+3x-4<0 (x—l)(x2+x+4)so

Chon C

g'(x)=

(x2—2x)' f( 2 2x) (2x- 2)f(x2—22x).
(f(xz—Zx)+1) (f(x —2x)+1)

x=1
. rx—z:o woax——p |¥71
g' x)=0< 1 2 Al I | X=-
—2x)=0 —2x=-1
f(x x) X x =3
x> -2x=3
Ta ¢6 bang xét dau cia g'(x):
T |—oc- . | 1 3 +0oa
‘g;{;j::] — 0 + 0 — 0 +

Dua vao bang xét dAu ta ¢6 ham sb y= g(x) nghich bién trén cac khoang (—oo;— 1) va (1;3) .

Chon B

bat g ‘4f smx)+c052x a‘:>g ) \/[4f(sinx)+c032x—a]2.
[4cosx.f (smx)—251n2x][4f(sinx)+c052x—a]

\/[4f(sinx)+ cos2x — a]

Taco 4cosx.f'(sinx) —2sin2x = 4cosx[f'(sinx) - sinx] .

:g'(x =

2

Vi xe[O;%j thi cosx>0,sinxe(0;1):> f'(sinx)—sinx<0.
Ham s6 g( ) nghich bién trén [ 2) khi 4f(s1nx)+c052x a>0, Vxe(O ;Tj
= 4f(sinx)+1—251n2x >q,Vxe [O;gj.
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bat f =sinx duoc 4f(t)+1—2t Za,Vte(O;l).

Xét h(t)=4f(t)+1-26 = 1(t)=4f(t)-4t =4[ f(£)-1].

Véi te(O;l) thi h'(t)<0:h(t) nghich bién trén (0;1).

Do d6 <> a<h(1)=4f(1)+1-2.1° =3. Vay c6 3 gi4 tri nguyén duong cia a thoa man.

Cau 35: Chon D
Pat t=1-x= f(t)= f(1-2)= f(£)=—f(1-x)

x=0 t=1
Taco f'(t)=0= f'(1-x)=0e|x=2=|t=-1
x=3 t=-2
, , x<0 t>1
_f@)>0¢3f(1—x)<0¢3{2<x<3 :3[—2<t<—1

BBT cua f(t)

t —00 x -1 1 +00
f'(1) = ) A G o= §
¥ ¥
1) :
a7 A

Mit khac g'(x) = 2x.f'(x2 —3)

Nén ¢'(x)=0<2x.f'(x*-3)=0 =0
én g'(x)=0< x.f(x - )— = f'(x2—3)=0
¥-3=1 x=+2
Tac f'(x*-3)=0e|x*-3=-1 o|r=4/2
x*-3=-2 x==1
x>2
( 2—3)>0<:> ©-3>1 = xe2
Jix 2<x*-3<-1 -2 <x<-1
l<x<2
Bang xét dau ctia g'(x)
X -0 x5 ~2 = 1 2 2 +20
E N N O R N R
fie =3 - 0 - 0 = 0 - -0+ 0 -0 =
g'(x) Sig g P e g E D SR § =g

Dua vao bang xét dau g'(x) suy ra ham sb g(x) nghich bién trén (0;1)
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Ciu36: Chon C
T -0 -2 ] 3 + 00
flx) + 0 -~ 0 -+ 0 - ‘

Xét y=g(x)= f(x* +2x+m)

Taco: y'=g'(x)=2(x+1)f'(x* +2x+m)

Vi x+1>0Vx €(0;1)nén dé ham s6 y = f(x* +2x +m) dong bién trén khoang (0;1) khi va chi

khi f'(x* +2x+m)>0Vx e (0;1), do ham s6 x* +2x+m ludn dong bién trén (0;1)nén

Dit t=x"+2x+m. Vi x€(0;1) nén t e (m;m+3)

m+3<-2
\ 1. T . m<-5
Duya vao bang xét dau cia f'(x)taco: | [m>0 < { 0
m+3<3 L

Ma -10<m<10nén m ={-9;,-8;,-7;-6;-5;0}

Viy c6 tit ca 6 gia tri nguyén ciia tham s6 m thoa man dé bai.
Cau37: Chon B

Xét g'(x)=-2f'(3-2x+m)+2x—(m+3). Xét phuong trinh g'(x)=0

t=-2
Dit t =3—2x+m thi phuong trinh tré thanh —2.{f'(t)—_7t} =0 |t=4 .
t=0
. , , 5+m m+3 ~1+m n R , z X .- , X

Twr do, g (x) =0ex = 5 X, = 5 Xy = , Lap bang xét dau, dong thoi luu y néu

x>x, thi t<t nén f(x)>0.Vacac dau dan xen nhau do céc nghiém déu lam d6i du dao ham

nén suy ra g'(x) <0 xe [xz;xl]u(—oo;xs} )

3+m <0<1< 5+m
Vi ham s6 nghich bién trén (0;1) nén g'(x) <0,Vxe (0;1) tir d6 suy ra
—1+m
1<
2

va gidi ra céc gid tri nguyén thudc (-6;6) cua m 1a-3; 3; 4; 5.

Cau 38: Chon B

Taco: y' =9mx® +6(m2 —3m+2)x5 +4(2m3 —m? —m)x3

=x° (9mx5 +6(m2 —3m+2)x2 +4(2m3 —m? —m))

Dé ham s6 luon dong bién trén R thi ' >0,VxeR.

Mit khac ta thdy y'=0 c6 nghiém boi 1é x=0, do d6 dé y'>0,vxeR thi phuong trinh

9mx® +6(m* —3m+2)x* +4(2m’ —m* —m)=0 c6 nghiém x=0
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Cau 39:

Cau 40:

Thir Tai:
Véi m=0=1y =12x".
Véi m=1=y'=9x">0,vxeR.

2B
2 2

A

. 1
Vi m=—5:>y
Vay co 1 gid tri cua m .
Chon B
Ta c6: f(x)=2m2x5—§mx3—(mz—m—ZO)x-l—l.
5 3
= f'(x)=2m’x* —=8mx* —m* +m+20

Dé ham sb da cho dong bién trén R thi
f'(x)ZO,VxeR@ 2m’x* —8mx* —m* +m+20>0,VxeR.

Dit t =x*,t>0tacod: 2m’*t* —8mt—m> +m+202>0 (*), Vt >0 nén ta c6 cac truong hop sau:

Truwong hop 1: m =0: khi do bpt (*) trd thanh 20> 0. Nén m =0 théa man.

Truone hon 2 m=#0 m#0 m#0
ruw : & .
gaep A =64m* +8m* —8m® —160m* <0 m*—m—-12<0 -3<m<4
m#0 m=0 m>4
Trwong hop 3: = = .
gaeP {A=64m2+8m4—8m3—160m2>0 {mz—m—12>0 {m<—3

Khi d6: Yéu ciu bai toan < phuong trinh 2m*t* —8mt —m* +m+20=0 c6 hai nghiém phan

n .~ 5<0
biét thod man ¢, <t, <0<
P>0
m<0 m<0 m<0
= ) = ) = < -4<m<0.
-m +m+20>O -m-+m+202>0 -4<m<5

2m? B
Két hop diéu kién ta c6: —4<m <-3

Vay dé ham s6 di cho dong bién trén R thi

-3<m<4

SA4<m<4dmeZ=>me {—4;—3;—2;—1;0;1;2;3;4}.
—-4<m<-3

Chgn C

Taco g’(x):f'(x—m)—(x—m—l)
Cho g'(x)zO@f’(x—m)zx—m—l
bit x—-m=t= f'(t)=t-1

Khi d6 nghiém ctia phuong trinh 14 hoanh d6 giao diém cua
d6 thi ham s6 y = f'(t) va va dwong thang y=t-1

t=-1
Dua vao d6 thi ham sd ta co duge f'(t)zt—l Sit=1
t=3
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Bang xét dau cua g'(t)

t ’-Dr:, —1 1 3 +00
g’(t), —~ § 4% @ = 0 %

Tir bang xét du ta thay ham s6 g(t) dong bién trén khoang (—1;1) va (3;+oo)

{—1<t<1 {—1<x—m<l {m—l<x<m+l
Hay =

>3 x-m>3 xX>m+3

Apa A A A \ m-1<5<6<m+1 5<m<6
bé ham s6 g(x) dong bién trén khoang (5;6) thi =

m+3<5<6
Vi m la cac s6 nguyén duong nén S ={1;2;5;6}
Vay tong tat ca cac phan tirciia S 1a: 1+2+5+6=14.
Cau41: ChonD
Tacd f'(x)= 6.[(711 )%+ (m? = 5m— 4)x —8x + 1 3m? + 6m +19}
Ham sb dong bién trén khoang (—1; +oo) < f'(x)20,Vx e (—1; +oo)

(m+1)x* +(m* = 5m—4)x —8yx +1-3m’ +6m+19 > 0,Vx & (~1;+)

=N [x—3].{(m+1)x+m2 —2m—l—ﬁ >0 < (x—3).8(x)20,Vx & (~1;+)
Vé6i g(x)=(m+1)x+m’ —2m—1—ﬁ

m=0

Diéu kién can: g(3)=o@3(m+1)+m2—2m—1—2=0@m2+m=o@[ )
m=-

Piéeu kién dua:

Véi m=0 tacd f'(x)z(x—B)[x_l_—S ]=

\/E+2
o 2(\/ﬂ—2)
(x—3){(x—3)+[2—mﬂ=(x—3) (x-3)e e
:(x—3)2 1+;2 20,Vxe(—1;+oo):>m=0 théa man
(\/anZ)

Véi m=-1taco
- 8 )y 20r1-2) o3y |
f(x)—(X—3)(2—mj—(x—3). Tra1e2 —( x+1+2)220,Vxe(—1,+oo)

= m=-1 thdéa man.

Cau 42: Chon C
batt=x+1<t-1=x.

Khi d6 y(t)zf(tz—Zt)+§(t—1)3 +1.
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y(t)=2(t-1) f/ (£ -2t)+2(t-1)" = 2(t—1)Lf’(t2 —2t)+t—1J

t=1
f=1 t=-1
y'(t)=0e| ., o |t=ae(0;1)
t°=2t)=1-
G e
(t=be(2;3)
[x=0 f
x=-2
= x=a—1e(—1,'0)
x=1
|x=b-1¢(1;2)
t-1>0 .
Véi x=2=t=3,tac6y _/ , = y'>0. Ta c6 bang bién thién sau
{f(t ~2t)>0
r -0 (B -2 () a-1 0 1 b-1 @ +w
y = 0 * 0 - +

’ \\\ // \ // \ s l

Ttr bang bién thién ta c6 ham sé dong bién trén khoang (—2; —1).

Cau 43: Chon C
Tacé, g'(x)=3f'(3x+1)-(18x" +12x—9) <0
, 2 11_2 2 11
<:>f(3x+1)<6x2+4x—3=§(9x2+6x+1)—?=§(3x+1) -5
2, 1

bit t=3x+1, taduoc f'(t)<=t* -—.
. e fl)<2e -1

V¢ Parabol (P) Y= %tz —1—31 trén cung hé tryc toa d§ Oty voi dd thi ham s y = f'(t) nhu hinh

v¢E sau.
i 2§
R
" ’
- |
i

. 3x+1<-2 x<-1
Ta thay, f'(if)<gt2 _1 voi moi t e (—o0;-2) U (1;4+0) = = )
3 3 3x+1>1 x>0
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Ciud44: ChonD
, 1 1 , 1 1
Ta co g(x)zf(x)—ZxZ—Ex c6 g'(x)=f (x)—zx—E
: \ 1 1
Cho: g (x) =0 f (x) :EHE (1)
< . , 1 1 .
Djt x=2t+1, phuong trinh (1) & f (2t+1)=5(2t+1)+5 o f(2t+1)=t+1.
Duya vao d6 thi ham s6 y=f '(Zx + 1) phuong trinh ¢6 cac nghiém:
[t=-2 X ==
f(2t+1)=t+1|t=0 <|x=1
[1=2 x=5
Bang bién thién
< _3 1 5 —+00
g'(z) - 0 + 0 - 0 <+
+00 400
g(a) \ / \ /
Ham sb déng bién trén cac khoang (—3;1), (5; +oo)
Cau45: ChonD

x=-1=t=5
Pat t=3-2x= f'(t)=f'(3-2x).Cho f'(t)=0& f'(3-2x)=0=| x=0=t=3 .

x=2=t=-1
Tir d6 ta c6 bang bién thién ctia f (x):
r —00 =1 3 5 +00
f(x)
(3

fle) \ / \ /

Xét g(x)=f(x2+1) tacd g'(x)=2xf' (x +1)
x=0 x=0

y ' x=0 X +1=-1
g(x)=0<:>2xf(x2+1)=0<:>[f,(x2+1)=0<:> P13 o x=+2.

x*+1=5
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Cau 46:

Cau 47:

Ta co bang bien thién sau:

T —x _9

_rjr"_;p:J - 0 1 ] - M 1+ 0 == 0 i

) al \f"é‘ J +0C

+0 a(—v2
alx) \ / \ / \\ /
g(-2) ) gi2)

(0

Do d6 ham s f(x2 +1) nghich bién trén (—1;0).

Chon C

Ham sd g(x) 12 ham s6 béc 3 nén c6 dang:
g(x)=(f(2—x))'=a(x+4)(x—1)(x—4),a>0:>f'(2—x)=—a(x+4)(x—1)(x—4)
bit t=2-x= f'(t)=a(t-6)(t+2)(t-1)

Pao ham ctia ham s6 y = f(x* +2)—x* +2x" —x+2021 la

Y =28f (' 2) -3¢+ dx1 = 2ax(x’ - 4)(x" 4 4)(¢ +1)+[_3(x—1)[x_§ﬂ

Lap bang xét ddu

X -0 -2 0 L 1 2 +0
3
2xf '(x* +2) - B ¢ B - a ~ @
3 +4x-1 - e — 0 + 0 -

Dua vao bang xét ddu trén ta c6 ham sé dé cho nghich bién trén (1;2).

Chon B

Taco g'(x) =2xf'(x* ~4)-22" =2x| f'(x* ~4)-x | Pat t=x—2=>x=t+2

t=-2
142
Suy ra: 8'(t)=2(t+2)[f'(t2+4t)—t—2];g'(t)=0<:{f(t :jt_);f” - Ztll
t=3
Béang bién thién:
: |“Oo ik 0 1 3 +4oo
g’(t}|—0_u+o—o+

IS =
1<t<3 1<x-2<3

<1 A i t<0 x-2<0 x<2
Dua vao bang bién thién ta co:
3<x<5
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Cau 487 Chon D
Ta co: g(x)= [f(x2 —4)] = 2ch'(9c2 —4)
Dua trén d6 thi ta c()g(x) =kx(x—1)(x+1) =kx(x2 —1); k>0
Vivéy,f'(x2—4)=§(x2—l); k>0.Dit t=x>—4,t>—4 ta céf'(t)=§(t+3); k>0

Phuong trinh dao ham: f’(t) =0 < t = -3. Bang xét diu

t —4 -3 4+
0) -1

Ham sé h(x)= f(x2 +x+ m) dong bién trén (0;1)khi

h'(x)=(2x+1)f’(x2+x+m)>0,Vxe(O;1) ma 2x+1>0, Vxe(O;l) nén

h'(x) >0,Vxe (0;1) = f’(x2 +x+m) >0,Vxe (0;1) e +x+m>-3,Vx 6(0;1)

om>-xP-x-3,Vxe (0;1) oS m> rnax(—x2 —x—3) =-3 vi max(—x2 —x—3) =-3tai x=0
xe[O;l] xe[();l}

Két luan: c6 3 gia tri nguyén 4m cta m thoa dé 1a m=-1;,—2;-3.

Cau 49: Chgn A
x=0

fi(x*-1)=0"
C6 x=%v/2 la nghi¢m bi lé ctia f'(x*~1)=0 va f(1)=0

Xét y=f(x2—2x) cb y'=2xf’(x2—1); y=0=>

T —a 1 +oa
) - 0
f@) | T P
'“"ah_____\\q‘ ///_/
Xeét g(x) = f(2x3 —x) , cho g'(x) = (69{2 —1)f'(2x3 —x)
1 1
X=t— =+
Cho g’(x) 6 < 6 -
2%’ —x=1 x=1
ek =
T —00 \/g \/6 1 S
() - Jo] 4+ o — 0 +
Ham s6 g(x) dong bién trén cac khoang [—i,i va (1 +oo
NG
Cau 50: Chon C
X =—

Taco y'= 2x.f'(x2 —2) , duya vao bang bién thién tathdy y'=0<|x=0 dodo
x=1
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f'(x2—2)=0<:>{

X =

xX=-

1
vadodo f'(x)=0<=x=1.

Xét g(x)=f(x3—3x+3) ta co g'(x)=(3x2 —3)f'(x3—3x+3)

g'(x)—0<:>[

(3x*-3)=0
f(x*-3x+3)=0

Ta c6 bang xét diu g'(x)

ul

x==1
x==1
5 Slx=1
x’-3x+3=1

x=-2

=00

-2

g'(x)

0

Véy ham s6 dong bién trén (1;2).
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[i. CU’C TRI CUA HAM SO

SY\GYON BB CUrC TRI CUA HAM HQ'P

I DANG TOAN TRONG TAM  ; Cho ham sé y = f(x) (D& cb thé cho bang cong thirc, d6 thi hodc

bang bién thién ciia ham y = f(x) hodc y = f'(x)). Tim s6 diém cuc tri cia ham s6 y = f[u(x)]
G PHU'O'NG PHAP:

Buéc 1: Tinh dao ham cua ham s theo cong thirc y' =u'.f"(u)

u'=0

f'(u)=0

Buwéc 3: Tim s6 nghiém don va boi 1é hodc cac diém ma )" khong xéc dinh.

Budéc 2: Giai phuong trinh ' =0 < {

7\RN\WA CU’C TRI CUA HAM SO CHU’A TRI TUYET POI

B DANG TOAN TRONG TAM . p} thi ham s y = | f (x)| ¢6 bao nhiéu diém cuc tri

Budc 1: Tinh dao ham ctia ham s y = |f(x)| =y =%.
x
f(x)=0 (1)
7(x)=0 (2
)

Buéc 3: S6 nghiém cia phuong trinh (1) chinh 1a s6 giao diém cua ham s6 y = f(x) va truc hoanh

Buéce 2: Giai phuong trinh y' =0 < l:

y=0. Con sb nghiém cua phuong trinh (2) 1a s diém cyc tri cia ham s6 y = f(x), dwa vao do thi
ta c6 thé suy ra (2). Vay téng s6 nghiém boi 1¢ clia phuong trinh (1) va (2) chinh la s diém cuec tri

can tim.

ICE| Luu v
Ta c6 thé sir dung cong thirc dém nhanh s6 diém cyc tri cua ham £ (u) d€ téi wu thoi gian trong khi
gidi toan tric nghiém nhu sau:

SO diém cyc tri cua f (u)= SO diém cyc tri cua u + SO nghiém don (bdi 1¢) ciia u =a;u =bsu =c,...
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ey DE BAI
Caul: Chohamsd y = f(x) liéntuc trén R va c6 bang xét dau dao ham f'(x) nhu sau
% | —= -1 0 1 +
f'(x) ‘ - 0+ o - 0 +

Ham sb g(x)= f(x2 —2x+1—|x—1|) c6 bao nhiéu diém cuc trj?
A. 8. B.7. C.9. D. 10.

Cau2: Chohamsd y = f(x) lién tuc trén R biét f(1)>1va co do thi nhu hinh v& dudi.

E

1 3

C6 bao nhiéu gia tri nguyén cua tham sb m e (-2020;2021) dé ham s6 sau ddy c6 tatca 9 diém

cuc tr g(x)= f3(x)+§f2(x)+m.
A. 1 B. 2 C.0 D. 4

Cau3: Choham s y=f (x) lién tyc trén R va c6 bang bién thién nhu sau:

X 1 2 3 4 +n
0 + 0 - 0 i 1] - 0 +

o NS

Ham s6 y = 2[f(x)}3 —9[f(x)]2 +12f(x)+2021 c6 bao nhiéu diém cuc dai?
A. 5. B. 10. C.7. D. 9.

Cau4:  Cho ham s bic bon f(x) c6 bang bién thién nhu sau:

—ny —1 0 1 +ro

(=) + 0 " 0 T 0 -

NN

1 2 2 1 2
$6 diém cuc tiéu ctia ham sb g(x)=[ f(x~1)] +2021 Ia
A.5. B. 4. C.3. D.7.

!
§
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Cau5: Chohamsd f(x) xéc dinh va lién tuc trén R\{i\/3} ,thdaman 1-x° =22 f(x)+xf*(x) - f'(x)

va f(1)=0. Ham's$ g(x)=[ f(2x~1)] ¢6 bao nhicu diém cyc tiéu?
A. 0. B. 1. C.2. D. 3.
Cau 6:  Cho ham s6 bic ndm y = f(x) ¢6 do thi y = f'(x) nhu hinh v& dudi day

Tim tat ca cac gia tri ciia m d€ s6 di€m cuc tri ciia ham so g(x) = f(x2 —-3x+ m) lIab.

A. (2;+0). B. [—oo;%j. C. (—oo;z) D. 8;%)

Cau7: Cho ham sé y = f(x) lién tyc trén R va ¢ dao ham f'(x)=(x-12)"" (x* ~2x). C6 bao nhiéu
gia tri nguyén cua m e (—2020;2020) dé ham s6 y = f ( 2 —2020x+2021m) c6 3 diém cuc tri

duong.
A. 4038. B. 2021. C. 2020. D. 2019.

Ciu8: Cho ham s6 y = f(x) c6 dao ham trén R, g(-2) >0 . D6 thi ham s6 y = f(x) nhu hinh v& bén

dudi.

S6 diém cyc tri cia ham sb y = ‘g(x)‘ = ‘2f(x+ 2)+(x+1)(x+3)+log, 2021 la
A. 2. B. 1. C.3. D. 4.
Cau9: Chohamsd y= f(x) =ax® +bx* +cx+d c6 do thi nhu hinh vé

A
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C¢6 bao nhiéu gia tri m nguyén dé ham s6 y = f(|f2 (x)—2f(x)—m|) co 17 cyc tri.
A. 4. B. 0. C. 2. D. 6.
Cau 10: Cho f(x) 1a ham s6 bac bon thoa man f(O) =0. Ham s6 f(x) c6 bang bién thién nhu sau:

o |

X ‘ —0 -2 =5
Fo0 3
1'(x) \ / ' \
3 =
Ham s6 g(x)= ‘f(x3 ) + 6x‘ c6 bao nhiéu diém cuc tri?

A.2 B. 4 C.5 D.3

o8}

0

Cau11: Cho f(x) 1a ham s6 bac bon thoa man f(O) =0. Ham s6 f(x) c6 bang bién thién nhu sau:

X o0

—00 ~2 1 -
+c0 7
f'(x) \l/ \_

Tim m nguyén dé ham sd g(x) = ‘ f (x3)+3m2x+ m —1‘ c6 nhiéu diém cyc trj nhét ¢6 thé. Thi

o0

gi4 tri m nho nhét thoa mén thudc khoang nao dudi day?
3
A. (-2;0). B. (-1;1). C.|L,=]|.
(-2:0) (-1 &

Cau 12: Cho ham s y = f(x) c6 d0 thi ham s6 y = f'(x) nhu hinh v& du6i day.

X

[’-1 2 B

Ham sd g(x) = (|x| + ‘xz - 1‘) ¢ bao nhiéu diém cuc dai
A.3. B. 4. C.5. D.7.
Cau 13:  Cho ham s6 bic bon y = f(x), c6 do thi nhu hinh v& dui day

y

T
I

-1

$6 diém cyc tri ciia ham s6 g(x) =8 f(x* —3x+3)—(2x" —12x" +16x° +18x* —48x +1) Ia
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A.D. b. 5. C. 7. D. Y.

Cau 14:  Cho hai ham s6 bic bon y = f(x) va y = g(x) ¢ cac d6 thi nhu hinh dudi day.

\/[

—eececa=-

A. 5. B. 4.

Cau 15:  Cho ham s6 bic ba y = f(x) ¢6 do thi nhu hinh v&

Goi S 1a tap hop tat ca cac gia tri nguyén cua tham s6 m dé ham sb y= f((x—l)2 + m) co6 3

diém cuc tri. Tong cac phan tir ctia S 14
A. 2. B. 4. C. 8. D. 10.

Cau16: Chohamsd f(x)=ax" +bx’ +cx’ +dx +e,(a#0)co do thi cia dao ham f'(x) nhu hinh v&.

Biét rang e > 1. S6 diém cyc tri ciia ham s6 y = f'(f(x)—2x)b§1ng

A. 7. B. 10. C.14. D. 6.

Cau17: Chohamsé y = f(x) c6 bang bién thién nhu sau
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x -0 -2 1 +o0
f'(x) - 0 + 0 -
+0 5
\ 2 -0

Lz i . 2
S6 diém cuc dai ciia ham so g(x) = [f(sz + x)] la
A. 3. B. 4. C.2. D. 1.
Cau 18: Cho ham s bac bon tring phuong f(x) cobang bién thién nhur sau:

x| —wo -1 0 1 +20

eyl - 6 * @8 -~ 6 .

+o0

f) \_1/1\_1/00

S6 diém cuc tri ciia ham s6 y = %[ f(x) —1:|4 la
x

A. 6. B.7. C.5. D. 4.
Cau19: Chohamsd y = f(x) ¢6 do thi nhu hinh v& bén dudi:

Tim tit c4 cac gia trj cia tham s6 m dé d thi ham sb h ‘ 2 (x + f + m‘ co dung 3 cuc tri.

A.mzi. B. m<1. C. m<1. D.m>i.

Cau 20: Cho ham sb bac bén f (x) c6 bang bién thién nhu sau:

T |—oo -1 0 1 +00
Y + -
-” / \ / \
x 2
S6 diém cyc trj cia ham s6 g( ) ——1a

[f(x+1)}
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A. 7. b. 4. C.o. D. 6.

CAu 21: Cho ham sb y= f(x) lién tyc trén cac khoang (—oo;Z)Vé (2;+oo)cc') dd thi nhu hinh v&.

A T

S6 diém cyc trj cta ham s g(x) = f(|2x—1| +2) la
A. 5. B. 4. C.2. D. 3.

Cau 22: Cho ham da thirc bic bén y = f(x), ham s y = f'(x) ¢6 do thi nhu hinh v&

Yi
3 f'(z)
2/
I
I
: 3
ol [1 : z
I
I
:
I
| 1
S6 diém cyc tiéu ctia ham sb g(x)zf(x4)—2x3+1 la
A. 3. B. 6. C.4. D.5.

Cu23: Cho ham bic ba y = f(x) c6 do thi nhu hinh v& bén. $6 diém cye tri cita ham s6 y =] xf(x —1)]2

la

A J

A. 9. B.7. C.6. D.5.

Cau 24: Cho bang bién thién cia ham sb f(2x—1) nhu hinh vé& bén duéi. S6 diém cuc tri cia ham sb

f(4—3 4x—x2) tuong tng 1a
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T -0 -1 2 3 + oo
7 0
-1 o
— 00
A. 3. B. 5. C. 4. D. 7

Cau 25: Cho bang bién thién cua ham s f (3 - 2x) nhu hinh v& bén dudi. Hoi ham s6 f (x2 - Zx) dong bién
trén khoang nao dudi day?

\L/ 3\ /
A. (-2;0). B. (1;2). C. (2;+_o;). D. (—;-2).

Cau26: Cho ham s6 f(x) lién tuc va xac dinh trén R. Biét rang ham s6 f(x) ¢6 2 diém cyc tri 1a

x =a;x =8—a. Bén dudi cho bang bién thién ciia ham sb f(x2 —2x+3) . S6 diém cuec tri cua ham
A 3 2 \
sO f(x -3x +l) la

aE

x; 1 5+2x,
y 4 4
B / \_1 / \ B
B. 4. C.8 D. 6

Cau 27: Cho bang bién thién ctia ham sb f(x) nhu hinh vé&. S6 diém cyc tri cta ham sb g(x) = x‘*.[f(x)]2
la:

A. 3.

o
4 +

LN

[ (]

=20

A. 9. B. 6. C.5. D.7

Cau28: Cho bang bién thién cia ham s f(x) nhu hinh v& SO diém cyc tri cia ham s6

g(x)= xz.[f(x+2)]6 la
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x —00 -2 0 2 +00
2 2
flax)
4
oo — 00
A. 5. B. 12. C.7. D. 9

Cau29: Cho do thj ham da thirc y = f(x) nhu hinh v&. Hoi ham s6 g(x)= f(x).f(2x+1) co tat ca bao

nhiéu di€m cuyc tri?

Slz)
-3 \| 3 &
/ 0 \/

A. 5. B. 6. C.7. D. 9

Cau30: Cho bang bién thién ciia ham da thic f(x) nhu hinh v& SO diém cyc tri cia ham s6

() =(x-2) [F(x-1)]

X - -2 -1 1

2 +o0
3
f(x) 0
D. 6.

A. 8. B.5. C.7.
Cau31: Cho ham s6 y = f(x) lién tyc trén R. Biét o thi ham s y = £(x* —x) nhu hinh v&. Hoi ham s

y= f(x2 —2mx —|x— m| + mz) ¢6 tat ca bao nhiéu diém cyec trj.

3

(2]

N

A. 7. C.5. .9

Ciu 32: Cho ham s6 y= f(x) c6 dao ham lién tuc trén R . Biét dd thi ham sb f(x) duogc cho nhu hinh vé.

D
Goi S 1atap cac gia tri nguyén cua tham sb m e[ —21;21] @é ham s6 v = f(—|x +2021m|—-2m +1
y

co dung 5 diém cyc tri. S6 phan tir cia S 1a:
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A. 5. B. 2. C. 1. D. 3.
Céiu 33: Cho d6 thi ham sb y=f (x) nhu hinh v&. Hoi ¢ bao nhiéu gia trj thuc ciia tham sé m sao cho ham
sO Y= f(x3 —mx? —5x+4m) ¢ 6 diém cuc tri?

J\y

J(x)

Y

35

O
o t

=V

A. 1. B. 2. C.4. D.5.
Cau 34: Cho bang bién thién ciia ham s6 f(x) nhu hinh v€ bén dudi. Hoi co tit ca bao nhiéu gia tri nguyén

clia tham s m dé ham séy = [f(x) - m]3 -3 f(x) co6dung 9 diém cuc trj?

X |—o +o0

o0 —+oD

) S~

A. 4. B. 5. C. 6. D. 3.

Ciu 35: Cho ham sd f(x) ¢6 dao ham lién tuc xac dinh trén R, c6 dd thi ham s y= f(x)nhu hinh v€ bén
dudi. goi S 1a tip hop chira cac gid tri nguyén cia tham s m d& ham sb

y= (f(x))3 - m(f(x))2 —(2m - S)f(x) +2021 c6 dung 4 diém cyc tri. S6 phan tir cia tap S 1a:
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Cau 36:

Cau 37:

Cau 38:

y=1(x)

A.11. B. 8. C. 10. D. 9.
Cho ham sd f(x) c6dao ham lién tyc va xac dinh trén R, d thi ham s y = f(x) nhu hinh v& duéi.
goi S 1a tdp cac gid tri nguyén cua tham s0 me [—20 ; 20} dé ham sd

Y= (f(x))2 —2(m + Z)f(x) —3m+12 c6 ding 5 diém cuc tri. SO phan tir cia tap S la:

\J

A. 35 B. 32 C.33 D. 34

Cho ham sd f(x) c6 dao ham lién tyc va xac dinh trén R, d thi ham s y = f(x) nhu hinh vé dudi.

£0i S 1a tdp cac gid trj nguyén cta tham s m [ -20;20 ] déham s6 y = ( f(x) + m)2 c6 dung 5 diém

cuc tri. S& phﬁn tur cua tap S la:

A. 20 B. 22 D. 19

Cho ham s6 y = f(x) c6 dao ham lién tuc va xdc dinh trén R va c6 bang bién thién ciia ham so

nhu hinh v&. Ham s6 y= [f(x)]3 + 6[f(x)]2 +2021 c6 bao nhiéu diém cuc tiéu?

— G 2 0 3 +o0
+00 1 oo
flz) \ / \ /
-3
—4

A. 3 B. 5 C.6 D.7

Tuyén chon cac bai toan VD-VDC | 48



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

Cau39: Chohamsd y=f (x) c6daoham lién tuc trén R vacd dothi y = f'(x) nhu hinh v& dudi day. Biét
rang f(lO) = 30f(—6) = 30f(5) =30. Hoi ham s6 y = f(f(x)—3x+9) c6 tit ca bao nhiéu diém
cyec tri?

v
flz)
A. 7. B. 3. C.5. D. 9

Cau40: Cho ham s6 y=f(x) lién tuc trén R va c6 bang bién thién nhu sau. Hoi ham so
y= f(x3 —3x% + 1) ¢6 bao nhiéu diém cuc trj?

X |0 3 0 1 +0
1 -2
/) / \ / \
—0 -6 —o0
A. 7. B. 3. C.5. D. 9
Cau41: Choham s y = f(x) co dao ham lién tuc trén R va c6 do thi ham s6 y = f'(x) nhu hinh v& dudi
day. Goi S 1a tap chira tat c4 cAc gia tri nguyén clia tham s6 m dé ham sé f (2"3‘3“2 + m) c6 dung
9 diém cyec tri. SO phan tir cua tap S la:
Ay
PN
A. 8. B. 6. C. 4. D. 10
CAu42: Cho ham sb y=1f (x) c6 dao ham lién tuc va xac dinh trén toan R . Biét réng biéu thirc dao ham

f’(x) = (xz —5x+1—%}[x2 —4x+%+8j .Goi S 1atap hop cac gia tri nguyén cta tham sé6 m dé

ham sb f (|x|) c6 5 diém cyc tri. S6 phan tr cia tap S 1a

A. 31. B. 35. C. 33. D. 37
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Cau 43:

Ciu 44:

Cau 45:

Ciu 46:

Cau 47:

Chohams0 y = f(x) c6 bang bien thi€n nhu hinh v& dud1 day. Hoi co tat ca bao nhiéu gia tj nguyén

clia tham s6 m dé ham sb g(x) =f° (x) - 3mf(x) +11-2m c6 ding 9 diém cyc tri?

X |- -3 0 1 +00

A. 3. B. 5. C.8. D. 9

2 -2x

Cho ham sb y= f(x) ¢4 dd thi nhu hinh v& dudi day. bat f(x) = I g(t)dt. S6 diém cyc tri cua
2018
ham s6 f(x) twong Ung la:

g(x)

LN
/ 7

A. 1. B. 2. C. 3. D. 5

=y

Cho ham s6 f (x) =x%—3x+1. Hoi c6 tat ca bao nhiéu gia tri nguyén cua tham sd m e [—60; 60]
dé phuong trinh f (x2 —2mx + 1) c6 diing 3 diém cyc tri?

A. 2. B. 3. C. 4. D. 1

Cho ham sb f(x) = ‘x3 —3mx* + 3(2m - 1)x— m‘ . Hoi c6 tat ca bao nhiéu gia trj nguyén ctia tham

s6 me [—2022;2022] dé ham s6 f (x) ¢6 ding 5 diém cyc tri nim vé& phia bén phai cua truc tung
Oy?

A. 2019. B. 2020. C. 2021. D. 2022
Cho ham s y=f (3 - 2x) nhu hinh v&. Biét rang tit ca cac gia tri thuc clia tham s6 m dé ham s6

F(x* ~2m|n]) co ding 7 diém cye tri la (a;b]. Gié tri cta biéu thire P =2(a> +b%) la:

A J’

A. 5. B. 10. C.15. D. 20
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Cau48: Cho ham s6 y = f(x) nhu hinh v&. Hoi co tat ca bao nhiéu gia tri thuc ctia tham so m de ham so

f(x3 —mx* —2x +m) c6 dung 6 diém cyc tri?

-] O X
A. 3. B. 1. C. 4. D. 2
Cau 49: Cho ham sb bac ba c6 bang bién thién nhu hinh v& duéi day:
i — o -2 1 + @
y' + 0 — 0 +

4
Y /
— oo -1

2

S gia tri nguyén ciia tham sé m dé ham so y= f(x3 - 3‘x —1‘ + m) ¢6 10 diém cyc tri?
A. 2. B. 3. C.0. D.1
Cau 50: Cho ham s bac bdn c6 do thi nhu hinh vé& dudi day:

A
5

Ve

C6 tht ca bao nhiéu gia tri nguyén ctia tham sb m dé ham sé g(x) = f(‘f2 (x)—2f(x) —m‘) co

51 diém cyc tri?
A. 2. B. 3. C.0. D. 1

Cau 51:  Cho ham sb bac bdn c6 do thi nhu hinh vé& dudi day:
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Ay

Hy

86 diém cyc tri ctia ham s6 g(x)==x’ [f(x2 —1)}3 1a
A. 5. B.7. C.9. D. 1

CiAu52: Chohamsé y = f (x) c6 dao ham trén R va c6 bang bién thién nhu sau:

s — 0 -3 -1 1 2 3 +o
u'(z - - + 0
u(e) / \ / \ /\
S6 diém cuc dai cta ham sé g f x* —8x +7‘ +x° - la
A. 6. B.7. C. 8. D. 9

§2 HUGNG DAN GIAI
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Ciul: ChonB

x—1

Ta co: g'(x):(2x—2— J.f'(x2—2x+l—|x—l|)

=1

2|x-1|-1

=1

=(x—1)£2—ﬁ}f'(x2—2x+1—|x—1|)=(x—1)(

X —

J.f'(x2—2x+1—|x—1|)

Phuong trinh+ x-1=0< x =1

3
Khi: 2.|x—1|—1=0<:>|x—1|=%<:> ’
2

¥ =2x+l-jx—1|=-1 |p=1=|x=1]+1=0
Khi: f'(x*=2x+1-|x—1])=0 | x* = 2x+1-|x=1]=0 < ||x—1] —|x-1]=0
x*=2x+1-|x-1=1 |x_1|2_|x_1|_1:()

i
w O =

by

X
lx=1|=0 x
Giai cac phuong trinh trén ta dugc |x - 1| =1 S| x

1+\/§

2

J’_

X =

2
145
)
= g'(x) =0 c6 7 lan doi déu . Viay ham sb co 7 diém cuc tri.

Cau2: ChonC

|x—1|=

X

S6 cuc tri cia ham sb g(x)=f3(x)+%f2(x)+m bang sd cuc tri cua ham s

h(x)=f3(x)+%f2(x)+m cong v6i sd giao diém cia d6 thi ham s
h(x)=f3(x)+%f2(x)+m va duong thang: y=0.
Xét ham sé:h(x)zfs(x)+%f2(x)+m.
C(’):h'(x):3f2(x).f’(x)+3f(x).f’(x):3f(x).f’(x)[f(x)+1]

f(x)=0 | *=9

x=3

Giai phuong trinh: h'(x)=0<| f'(x)=0 < el

f(x):_l X=a (a<0)

Bang bién thién
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# — oo o 0 1 3 + o2

h'() +

k() / \ & /

Ta ¢o h(l)>m+5 . Nén dé do thi ham s0 g(x) c6 9 diém cyc tri

1 -1 . L
& m< O<m+§<:> ?<m < 0. DPoi chieu diéu kién suy ra khong c6 gid tri nao cua m .
Cau3: Chon A
Hams6 y=g(x)=2[ f(x ] -9 f( x)] +12f(x)+2021 lién tyc trén R

Tacd y'= 6.1 (x).f"(x) =181 (x).f"(x)+12/(x) =6/"(x)| f* (x)-3f (x)+2].

['(x)=0 (1)
Giai phuong trinh dao ham: y'=0 < | f(x) =1 (2).
fx)=2 ()

Tu (1), tacod f'(x)=0<

1
2
3"
4

= ® o=x =

x=ae(-x;l)
x =2 (nghiem kep)
x=be(3;4) '

x=ce(4+»)

T (2),tacod f(x)=1e

x=de(a;l)
= 1;2
T (3),taco f(x)=2< x=ee(:2) :
x=3(nghiem kep)
x=ue(c;+mo)

Lap bang xét dau, ta co

x ~© a d 1 e 2 3 b 4 c u ~a
f(x) 1 1 + 0 o 0 ] - 0 [+ ]+
Flx)-1 = 8 | .| % | 0 | g o= | -0+ | =
Sflx)-2 -0 0 - | -0 -] - | | - 0+
¥ + 0 - 0 0 0 ¢ - 0 § - B 0 - 0 +

Dua vao bang bién thién, ta c6 ham sd y= g(x) ¢6 5 diém cuc dai.
Cau4: ChonB
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Taco: g (x)=2f(x-1)f (x-1)

Tx-1= a(a< 1) [x= 1+a(x 0)
x—1=b(-1<b<0) x=1+b(0<x<1)
, , F(x-1)=0 x—1=c(0<c<1) x=l+c(l1<x<2)
g (x)=0=2f(x-1).f (x-1)=0&| ©||x-1=d(d>1)  <||x=1+d(x>2)
f(x-1)=0 |= -
x—1=-1 x=0
x—=1=0 x=1
[ x-1=1 [x=2
f'( 1)>0<:> x—1<-1 - x<0
* 0O<x-1<1 |l<x<2
X —n 1+a 0 1+b 1 l+e 2 l1+d +n
f(x-1) - 0 + + 0 - - 0 + + 0 -
f(x-1) ¥ oo - - &4 + 0 - -
g (x) - 0 +0 -0 4 0 - 0 + 0 - 0 +
Vay ham s6 y = g(x) c6 4 diém cyc tiéu.
Chon D
Ta co:
1- x—2xf( )+xf() f()<:>l+f x[x +2xf() f ] x[x+f ]
2
() DIL v = [ xd Y
I:x+f :I [x+f x+f() 2
1 1 3
Do f(1)=0=— = +C=>C=-2
o /(1) @) 2tCT e
1 x’ -3 2 4x
Khi d6: — = =— — ' — -1
ido ) 2 = f(x) =3 x= f'(x) (x2_3)2
Suy ra: f(x)=0< —— =x<:>x3—3x+2=0<:>(x—l)2(x+2)=0<:>x=1vx=—2
-
-1
Va f'(x):0<:>4x:(x2—3)2<:>4x:x4—6x2+9<:>x4—6x2—4x+9:0<:>[ *
x=a>2
i 1
2x—1=-2 A
Khid():g'(x):4f'(2x—1)f(2x—1)=0<:> 2x-1=1 < x=1
2x—1=a _a+l 3
| 2 T2
Ta co: f(x) khong xac dinh khi x=2v3=g(x) khong xic dinh khi

+
2x—1=i\/§<:>x=_ 3+l
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|

Miit khc: g'(~1)=4.7"(-3). f(—3):4.L—§J.§< 0 va

li =+o0, i =+o0, li =400, i = 400,
H[”}ilj* Blx) == H[IJI?HJ glx)=+e H[lflﬁl]* glx) == H[%ZJ glx) ==
2 2 2 2
lim g (x) =+, lim g (x) =+
Ta c6 bang bién thién:
- wd =B | V3+1 a+t1
9'(x) - 0 + - 0 + i 0+
“+00 +o0o||+00 +00 || 400 +00
Ttr bang bién thién suy ra g(x) ¢6 3 diém cuc tiéu
Chon C
2x-3=0 (1)

Ta co: g'(x) =(2x—3).f’(x2 —3x+m). Cho g'(x)=0<

Ta co: (1)<:>x:§.

f'(x2—3x+m)=0 (2)

S

x*=3x+m=0
Va (2)e | x* -3x+m=2

x> =3x+m=a, a>?2
V6i X’ =3x+m=2 thi ¢’(x)=0 c6 nghiém kép.

Xét ham s6 y = —x’ +3x ta c6 do thi

v A
9/4

m=—x"+3x

| m=-2=-x*+3x.

m—a=—x*+3x

m 7

m-a
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Do a > 2, suy ram <§ phuong trinh g'(x)=0 c6 5 nghiém don phan biét nén g (x) c6 5

diém cuc tri khi va chi khi m <%

Cau7: ChonD
Ta co: y = f(x” —2020x+2021m) = y' = (2x-2020) f'(x* - 2020x +2021m)

= (2x-2020)(x* ~2020x+2021m ~12)" (x> ~2020x +2021m )(x* ~ 2020x +2021m - 2)

2x-2020=0 (1)
x* =2020x +2021m~12=0(2)
x*=2020x+2021m =0 (3)
X% —=2020x+2021m—2=0 (4)

!

V=0

202

D& thiy (2),(3),(4) khong c6 nghiém chung, va (x* ~2020x+2021m~12)" 20,vxeR nén

ham s y = f(x2 —2020x + 202 lm) ¢6 3 diém cuec tri duong khi hai phuong trinh (3),(4) co2
nghiém trai diu khac 1010 .
. L 2021m <0
(3) c6 2 nghiém trai dau khac 1010 < , oS m<0
1010° —2020.1010+2021m # 0
_ . 2021m—2<0
(4) co6 2 nghiém trai dau khac 1010 < , S m<—
1010° —2020.1010+2021m -2 #0 2021

Vay m <0 thi ham s6 c6 3 cuc tri duong.

Do m e (~2020;2020) nén c6 2019 s6 théa min yéu cu bai toan.
Cau8: ChonC

Xétham sé g(x)=2f(x+2)+(x+1)(x+3)+log, 2021

Ta co g'(x)=2f'(x+2)+2x+4.Cho g'(x)=0<:>f'(x+2)=—(x+2).
biat t =x+2 ta duoc f’(t)=— . (l)

(l) 1a phuong trinh hoanh d6 giao diém cta d6 thi y = f '(t) va duong thang d : y=—t

Duya vao do thicaa y = f '(t) va duong thing y=—f ta co
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T=—1T [x+2=-1 x=-3
=0 x+2=0 x=-2
f— = .
t=1 x+2=1 x=-1
=2 x+2=2 x=0

f'(t)=-t<

Béng bién thién ctia ham s6 g(x)

x|-® 3 2 -1 0 4=
0

+ 0 =0
g(x) / \
Suy ra ham s6 g(x)z2f(x+2)+(x+1)(x+3)+10g2 2021 ¢6 2 diém cyec tri va g(x)zO col
nghi¢m boi 1€ .

Vay ham sb y =|g (x)|= |2/ (x+2)+(x+1)(x+3)+1log, 2021| c6 3 diém cyc tri.

+ 0 + -

Cau9: Tathidy hamsd y= f(x) dat cuec tri tai cac diém x=—2 va x=1

(72 (x) =27 (x)=m) (/2 (x) -2/ (x)-m)

Taco: y' = ‘fz(x)—2f(x)—m‘ f’(‘fz(x)—?_f(x)—m‘)
- '(x)(ﬂfj)(;)l_(; = if(x)m)[\ﬁ(x)—zf<x)—m\+zJ(\f2(x)—zf(x)—m\—l)

LUl

N oo g(
(¥ =0 f(x)=0cx=-2x=1 N g(2)=4 24
f(x)=1<:>x=a,x=b, x=c s
g(l):(—l) —2( 1)23
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Cau 10:

Bang bién thién ham s6 g(x)

X —Da d —1 b 1 ¢ L
(%) - 0 + 0 = 0 + 0 - 0 +

S6 nghiém boi 1¢ ctia y'=0 phu thudc vao sb giao diém ciia d6 thi ham s g(x)véi 3 dudng

2(x)

thang d,:y=m+1,d,: y=m, d,:y=m—1.
Yéu cau bai toang twong duong voi 3 truong hop sau.
Truong hop 1: d,,d,,d, déu cit d6 thi ham s6 g(x)tai 4 diém phan bi¢t khong tring véi cac
diém x € {-2;L;a;b;c}.
3<m+2<8 1<m<6
meZ

<<3<m<8 S<3<m<8 ©5<m<6——>m=5.
3<m-2<8 5<m<10

Truong hep 2: 2 dudng thing d,,d, cit do thi ham sb g(x)tai 6 diém phan biét va d, khong cit
hoic tiép xtc dd thi ham sb g(x) tai diém c6 tung d6 bang —1.

—1<m+2<3 3<m<l1
Si-l<m<3 ei-l<m<3e-l<m<l—Z5m=0(2).
m-2<-1 m<l1

Truong hep 3: Hai duong thang d, cét dd thi ham s g(x)tai 2 diém phan biét va d, cat do thi
ham s6 g(x)tai hai diém phan biét, d, cit g(x)tai 6 diém phan biét.
m+22>8 m=6

<13<m<8 ©43<m<8e=med(3)
-1<m-2<3 l<m<5

Tu (l) ,(2) & (3) = c6 2 gia tri cia m thoa méan yéu cau bai toan.
Chon D
Xét ham s h(x)zf(x3)+6x co h'(x)=3x2f'(x3)+6.
-2
Tacod h'(x)=0 (x)=— (*
acod h'(x) <:>f(x) x()

2

3 2
Ta d& dang thiy dugc /"(x)=a(x+1)(x+2)= f'(x)za(%+%+2x+C]
1 Y ‘A , , 13 . 3 4
Tu bang bién thién: f (—2)=3, f (—1)=? ta tim dugc az—E, C=—§,tudo £'(0)=2>0

Voéi x<0, f'(x)>0 nén kéo theo f'(x3)>0 ma _—3<0 nén phuong trinh (*) khong co
X

nghiém va h'(x) >0 .
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Cau 11:

Véi x>0, f'(x)la ham s6 nghich bién, con _—f 1a ham s6 dong bién nén phuong trinh (*) c6
x

nhicu nhét 1 nghiém. Ta c6 4'(0)~+o0 va h'(+00) ~ —o nén phuong trinh (*) ¢ nghiém duy
nhit x=¢>0.
Tir d6 ta c6 bang bién thién cua /(x)

X —0 0 ¢ +co

hie)

h(x)

]

-0 —o0

Do taco h(0)= f(0)+6.0=0 nén h(c)>0

Tir d6 suy ra ham s6 g(x)z‘h(x)‘ ¢0 3 cyc tri.

Chon D

Xét ham s h(x)zf(x3)+3m2x+m—1 cb h'(x)=3x2f'(x3)+6m2.

Néu m =0 thi h(x)zf(x3) nén g(x)z‘f(x3)+3m2x+m—1‘ 6 3 cuc tri
Xétvéi m=0

Taco h'(x) =0 £1(x') =22 (+)
X

3 2
Ta dé dang thiy duoc f"(x)za(x+1)(x+2):> f'(x)za[%+%+2x+€j

Tir bang bién thién: f'(—2)=1,f'(—1)=% ta tim duogc a =1, Cz—%,tirdé f’(0)=§>0

2
ZT <0 nén phuong trinh (*) khong co
x

Voi x<0, f'(x)>0 nén kéo theo f'(x’)>0 ma

nghiém va h'(x) >0 .
2

Vé6i x>0, f'(x)la ham s6 nghich bién, con

1a ham s6 dong bién nén phuong trinh (*)
x

x—0 X—>+00

) ; . . 2m’ . 2m’
nhiéu nhat 1 nghiém. Ta c6 11m(f'(x3)+ nz j ~+o0 va lim (f'(x3)+ nz J ~ —oo nén phuong
X X

trinh (*) c6 nghi¢m duy nhit x=¢>0.
Tir d6 ta c6 bang bién thién ciia /(x)

X —o0 0 c +o0

h(x)

hie)

m—1

—QC0 =60
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Cau 12:

Cau 13:

Duya vao bang bién thién va A (0) = f(0)+m—1=m—1 nén ham so6 g(x) = |h(x)| c6 nhiéu nhat 3

cuctrinéuh(c)>0.Tl‘Id()tacén h(O)ZO:le.Véy m=>0.
Chgn A
Tir d6 thi cia y = f*(x), suy ra bang bién thién cta y = f(x) nhu sau

@ —oQ —1 1 2 400
f’(-’ﬁ) — 0 - 0 _ 0 +-
. \ / \ /
Dit u =|x|+[x* - 1|.
Ta c6 bang ghép truc sau:
x —oo -1 0 1 +oo
I | —x @ 0 x x
|2 — 1 r?—1 o 1—2? 1—a? 0 2 —1
% - A 1—z—x? 1+x—=° 2 +xz—1
| Co)-f 3-Ced) §-(eg) (i) d

+oo

=

vl

S ()

NN\

Vay ham s6 g(x)= f(|x| +‘x2 —1‘) ¢6 ba diém cuc dai.
Chgn A
Tacé: g'(x)=8(3x"=3) f'(x’ —3x+3)—(12x" — 48’ + 48x" +36x - 48).

=24(x? —1)[f’(x3 —3x+3)—(x3++3)+1}

X -1=0 x=+1.

x3—3x+3)+1

g'(x)=0= f’(x3—3x+3)=( . (1).

Tir d6 thi ham s6 y = f(x) ,taco:

Y

en
8y
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[t=-1
Dit ¢ = x’ —3x +3. Phuong trinh (l)tréthénh: f’(t):%la t=1 .
t=5

Véi t=—1 tacéd: x’ —3x+3=-1. Phuong trinh ndy c6 1 nghiém.

Véi t=1 taco: x3—3x+3:1<:{ 2,trongd(’) x =1 1a nghiém kép.
xX=-

x=2
Véi t=5 taco: x3—3x+3:5<:{ 1,trong d6 x =-1 la nghiém kép.
x=-

Nhu vay g'(x) =0 c6 3 nghi€ém don phan bi¢t va 2 nghiém boi ba.

Cau 14: Chon A
Taco: h(x)=[ (v)-£ (4)] = 1'(x) =2[ £ (1)~ 2 (x)][ 1'(x) ~£'(x) ).
h,(x)zo{f(x)—g(x)ﬂ ()

/'(x)-g'(x)=0(2)

Tir d6 thi ta thiy phuong trinh (1) c6 dung 3 nghi¢ém phan biétla x=-1; x=x, (x1 € (—1;3)) ;
x=3,va f (x) -g (x) d6i dau khi di qua cac nghiém nay. Do d6 cac nghiém trén 13 nghiém boi
1¢ cta (l) .Ma f (x) va g(x) déu 1a da thirc bac 4 nén bac ciia phuong trinh (l) nho hon hodc
bang 4. Tir d6 suy ra phuong trinh (1) la phuong trinh bac 3.
Do phuong trinh (l) la phuong trinh bac 3 cé 3 nghiém phan biét nén phuong trinh (2) phai
c6 2 nghiém phan biét khong trung cac nghiém cta phuong trinh (1) .
Suy ra A'(x)=0 ¢6 5 nghiém phan biét va A'(x) déi dau khi di qua céc nghiém ddy, nén ham
h(x) c6 5 diém cuc tri.

Cau 15: Chon A
Xéthamsd y = f((x—1)"+m) c6 dao ham y'=2(x=1) f"((x=1)"+m).

x=1 x=1
Cho y'=0< (x—1)2+m=—1<:> (x—l)zz—l—m
(x—1)2+m:3 (x—1)2=3—m

Pé ham sb c6 3 diém cuec tri thi —1—m£0<3—m<:>—1Sm<3:>me{—1;0;1;2}

Vay tong cac phan tir ciia S 1a 2.
Cau 16: Chon A

Taco y'=(f(x)-2x)./"(/(x)-2x)=(f'(x)=2)./"(/(x)-2x).
EO@[f'(x)—z:o
-2 =0

Khi f'(x)-2=0< f'(x)=2 c6 3 nghiém.
f(x)—2x=m Q)
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Cau 17:

Xét phuong trinh (1): f(x)-2x=m(m<0),dat g(x)=f(x)-2x=>g'(x)=/f"(x)-2.

X=x<m
Phuong trinh dao ham g'(x)=0< f'(x)=2<|x=0
X=Xx,>n
Béng bién thién:
x o x, <m 0 x, =n o
g'(x) e W Wk @ i

Tir bang bién thién = phuong trlnh co 2 nghiém.

Xét phuong trinh (2):f(x)—2x=n(n<e),dat h(x)zf(x)—2x:>h (x)=f'(x)—2.

[x= x <m
h'(x)=0< f'(x)=2<{x=0
| X=x,>n
Bang bién thién:
x —o X, < 0O X, =1 +on
h(x) + 0 o 0 + 0 -

i (x) / \\e// \

Tir bang bién thién = phuong trinh c6 2 nghiém.
Vay ham s6 y = f’(f(x)—Zx) ¢6 7 diém cuc tri.
Chon C

Ta co g'(x)z([f(bc2 +x)]2)' =2f(2x2 +x)(4x+l)f'(2x2 +x).

] 11484
2x*+x=a (a>1) x:f(‘l>l)
f(2x +x)=0 1 o
g(x)=0c|4x+1=0 | 4 N
f’(2x2+x)=0 23" +x=1 le
2x" +x=-2 2
) | x=-1

Vi a >1 nén co thir tir cac nghiém cia g'(x) =0 la:

~1-+/1+8a 1 1 ~1++/1+8a
X=——<x, =-l<x=——<x,==<x,=—.
4 4 2 4

Vay g'(x) =0 c6 5 nghiém don nhu trén suy ra g'(x) d6i dau khi x chay qua cac nghiém don.
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Cau 18:

Cau 19:

Cau 20:

Véi 06(—%;%J(Oe(x3;x4)). Xét g'(0)=2./(0)/'(0)>0. Suy ra g'(x)>0 trén khoang

(—i;%) hay khoang (x,;x,). Ta c6 bang xét ddu cua g'(x) nhu sau

—00 X1 X2 X3 X4 X5 {00

Ta cd hémf(x) lién tyc trén R nén ham sé g(x) = [f(2x2 +x)]2 cling lién tuc trén R .

Vay ham s (g()c)z[f(2)c2+x)—2 c6 2 diémcyc daila x=x, =1 va x = x, =%.

Chon C
ro=o0
T 4 2 | f(0)=1 4 2
Giastr f(x)=ax" +bx" +c. Tu <><b=-4.Suyra f(x)=2x"—4x"+1.
ren=0"1""
fE)=0 -
Khido y= %[2x4 —4x2]4 =2'x*(x* =2)". C6 y'=2"4x".(x*-2)".(3x* -2).

X
. 2 s A :
Vay'=0<x=0; xzi\/i ;x==% g.Dodo,hamsoy cd 5 cyec tri.

Chon D

Xét g(x)zfz(x)+f(x)+m :>g'(x)=2f(x)f'(x)+f'(x)=O & ; 1-

Ta co: f'(x)=0=>c6 hai nghiém la x=0;x=3 va f(x)z—%: ¢ mot nghiém 1a x=a <0
nén ham sé g(x) ¢6 ba cyc tri. Do d6 dé d6 thi ham sd h(x)z‘f2 (x)+f(x)+m‘ c6 ding 3 cuc
tri thi phuwong trinh fz(x)+f(x)+m:0 vO nghiém <:>A=1—4m<0<:>m>%.

Chon C
Tur bang bién thién = phuong trinh f'(x)=0 cé banghiémla x=-1; x=0; x=1
= f"(x) c6 dang f’(x)zkx(x—l)(x+1)=k(x3—x),vc’ri keR vak#0

4 2
X

:f(x)zk(%—7+cj, C 13 mot hiing s6

1 k=-16

L , , k =3
Ma d6 thi ham so f(x) di qua (1;3) va (0;-1) = ( 4 j S0
kC=-1 16
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T 7
= f(x)= —16(%—%+%J = —4x* +8x> -1

= f(x+1)=—4(x+1)" +8(x+1) ~1
= f(x+1)=—4(x" +4x" +6x° +4x+1)+8(x* + 2x+1) -1
:>f(x+1)=—4x4—16x3—l6x2+3 :f'(x+1)=—16x3—48x2—32x
4(x=2) [f(x+)] ~(x=2)" 3[F(x+1) T S (x+1)
[r(e+n)]
4(x=2) f(x+1)=-3(x=2)" f/(x+1) (x-2)[4f(x+1)-3(x=2) f"(x+1)]

Taco: g'(x)=

:>g'(x)= =

[f(x+D)] [f(x+D)]

x-2=0x=2
Tlag(x+1)=3(x=2) /" (x+1)=0
Phuong trinh: 4f(x+1)—3(x—2)f'(x+1)=0

Do d6: g'(x)=0

& 4(—4x" —16x" =16x +3)-3(x—2)(~16x" —48x" —32x) =0

& —16x* —64x° — 64x” +12-3(~16x" —16x" +64x” +64x) =0

& —16x" —64x° —64x> +12+48x* +48x° —192x> ~192x =0

& 32x" —16x° —256x° —192x+12=0 < 8x" —4x’ —64x* —48x+3=0

Xét ham sb /(x)=8x" —4x’ — 64x” —48x+3
X=X

Taco: h'(x)=32x"—48x" —128x+12=0 < | x=x, v6i x, <-1<0<x, <1<2<x,
X=X,

Bang bién thién:

W(x) = i + 0 = 0+

S _aa— e
hix) Y e \,\ e

Tur bang bién thién suy ra phuong trinh /(x)=0 c¢6 4 nghiém phan biét
Ma h(2) =-233 = x =2 khong la nghiém cua phuong trinh h(x) =0
= Phuong trinh g’ (x) =0 c6 5 nghiém phan biét

(x-2)
Vay ham sb g(x) =———=¢c05 diém cuec tri.
[/ (x+1)]
Cau21: Chon C
2(2x-1
g(x)zf(|2x—1|+2):>g'(x)=ﬁf'(|2x—l|+2)
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2x-1]+2=-1(VN)

Tacé: g'(x)=0< f'(|2x-1+2)=0< |2x—l|+2:%(I/N) oPx-1]+2=4
2x-1|+2=4

2x—1=2 =5

=
2x-1=-2 1
X=—=
2

<:>|2x—1|=2<:>{

g'(x)khéng xac dinh tai xzéva g'(x) doi dau tai XZ%’ nhung tai XZ% thi g(x) khong

I3 . A \ A 7 < A LR _1 3
xac dinh . Vay ham s0 c6 2 diém cuc tri la x =?, x=—.

Cau22: Chon C
Ta co: g(x) =f(x4)—2x3 +1 = g'(x) :4x3.f'(x4)—6x2 =2x2.[2x.f'(x4)—3}

=0

Xeét g'(x) =0

_x=—4f
x<0 x=-%4q
o4 3 x<0 Iy
f(x)__ o a 4 4 _ 4 _ 4 _ x——\/;
2 xX*=fvx'=avx =cvx =d
(*) < = | x=-4d
x>0 x>0
4 3 t=lvxt=bvix=e =l
f'(x)—24 : xz{‘/z
X
L x:%
Bang bién thién:
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Cau 23:

Cau 24:

T |—00 —vd —ve —va —W 0

CHUYEN DPE: HAM SO

1

vb Ve

+o0

g'(x)

—

gz

Vay ham s6 g (x) c6 4 diém cuc ticu.
Chon B
bat: f(x) =ax’ +bx* +ex+d :>f'(x) =3ax’ +2bx+c.

Ta c6: d6 thi giao véi truc Oy tai diém (0;1) = d =1.

Do thi ham sé y = f(x) c6 hai diém cyc tri 1a (—1;3); (1;—1) nén

3a-2b+c=0
3a+2h+c=0 b=0
a c=
= <<a=1 :>f(x)=x3—3x+1.
a+b+c+l=-1 3
c=-

—a+b—c+1=3

= f(x—1)=(x-1) =3(x—1)+1=x" =32 +3= f'(x—1)=3x" —6x.

Co g(x):[xf(x—l)]2 = g'(x)=2xf(x—l)[f(x—l)+xf'(x—1)].

= g'(x) =2x(x3 -3x° +3)(4x3 -9x° +3).

[x=0

x=2,532
x=0 x=1,347

Suyra g'(x)=0<|x’-3x’+3=0 < |x~-0,879.
45 —9x* +3=0 x=2,076

x~0,694

| x~—0,52

N~ —

Phuong trinh g’ (x) 1a phuong trinh bac 7 va ¢6 7 nghiém phan biét nén ham s6 g (x) ¢6 7 diém

cuc tri.
Chon A

Ta cé v4x—x’ =w/4—(2—x)2 6[0;2]
x=2

dx—x

y=f(4—3 4x—x2):>y'=3

x—2=0
V=0

f'(4—3\/m)=0

f'(4—3 4x—x2):f'{2m—1]:0

f’(4—3 4x—x2)

2

2

_ 2
Taco VAr—x =J4-(2-x) €[0:2] nén 2VBY

2
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_ 42 T _ 42
f’{ZS 3\/421x x —1J=0<:>5 3\/421x X

=2 Vdx—x" = l
3
Phuong trinh nay c6 2 nghiém
Vay ' ¢6 3 nghiém, va qua mdi nghiém nay thi ' d6i dau, do d6 ham s6 c6 3 cuec tri.
Cau 25: Chon B
Truéc hét ta khoi phuc bang bién thién cia ham s f (x) tir bang bién thién cta ham

f(v(t)) = f(3—2t) nhu sau:

t —o0 -1 1 3 +oo

r=3—-2t +00 5 1 3 —no

J@-2t) = f(z) [T e

\ / 3
) \
-2
Ta c6 thé vé lai bang bién thién cta ham s6 f (x) cho dé nhin nhu sau:
T — 00 —3 1 5 4o

) |+oe

/ 3 \_ J/ .

Xéthamsd f(x* —2x)= f (u);u =x" —2x. Tac bang bién thién ghép [ x:u; £ (u) | trky nang

ghép truc nhu sau:

Fflu)| 22

P

Suy ra ham sb ddng bién trén (1—\/8;1—\/5), (1;1+J§), (1+J€;+oo).

Ma (1;2) < (1;1+\/§). Nén ham s6 dong bién trén (1;2).
Cau 26: Chon B

Chon ham sb f(x)= —%x3 +4x* —12x + 4 lién tuc va xac dinh trén R.

x=2=a

Khido f'(x)=0< —x*+8x-12=0 <
x=6=8-a

= ham s6 f(x)co2 diémcyctrila x=a;x=8-a.

Tuyén chon cac bai toan VD-VDC | 68



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

Ta c6 f(x2—2x+3)=—%(x2—2x+3)3+4(x2—2x+3)2—12(x2—2x+3)+4
:[f(x2—2x+3)] =0 (2v-2) f/(x* -2x+3)=0
{235—2:0 x=1 x=1

s, S| -2x+3=2 o |x=-1=x,
f(x*-2x+3)=0
x*—2x+3=6 x=3=5+2x,

Bang bién thién ctia ham s6 f(x2 -2x+ 3) thoa dé bai.

Mit khéc: [f(x3 —3x° +1)}' =0 (3x*—6x) f/(x*=3x* +1) =0

=0
3% —6x =0 X
32 —6x =0 o =2
& s S -3%+1=2 < (4 nghiém don)
f(x -3x" +1)=0 x~3,103
¥’ -3x*+1=6
x~3,425

Vay ham s f(x3 —3x* + 1) ¢ 4 diém cuc tri.
Cau27: ChonD
Tacé:
x=0
x=a,(a<-2)
x=b,(-2<b<0)
x=4

boi ¢, x = 41a nghiém boi chan.

X f(x)=0 , trong d6 x =0 1a nghiém boi chin, x=a,x=b1a nghiém

Suy ra g(x) = x4.[ f (x)]2 =0 c6 bon nghiém boi chan suy ra PTHS g(x)tiép xtic voi truc Ox
tai bon diém. Mit khac ham sé g(x)c6 dao ham trén R va lim g(x)=+o0 nén ta c6 thé phac

hoa d6 thi ham s6 g(x) nhu sau :

Vay ham s6 ¢ 7 cuc tri.
Cau28: ChonD

x2:O x=0

T 80Z0S a0 | r(xe2)=0
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x=0 x=0
X+2=a<-2 x=a-2<-4

S| x+2=b, be(-2,0)=|x=b-2e(-4-2)
x+2=c, ce(0;2) x=c—2e(—2;0)
| x+2=d>2 | x=d-2>0

Suy ra dd thi ham s y= g(x) cat tryc hoanh tai 5 diém phan biét, va ca 5 nghiém déu la
nghiém kép.
Ta suy ra hinh déng d6 thi y = g(x) nhu sau

Dua vao db thi ta suy ra ham s6 c6 9 diém cuc trj.
Cau29: Chon A

Ta co:
[x=-3 [x=-3
x=1 x=1
f(x)=0 x=3 x=3
= J(2x+1)=
g(x) O<:>f(x)f( x+) 0= f(2x+1)=()C:> 2x+1=—3<::> x=-2

2x+1=1 x=0
2x+1=3 x=1

Suy ra dd thi ham sb y= g(x) cét truc hoanh tai 6 diém, trong d6 cac nghiém {—3;3;—2; 0}
la nghiém don va x =1 1a nghiém kép
Ta c6 hinh déng d6 thi y = g(x) nhu sau

.l - ".__\I |

Suy ra ham s6 ¢6 5 diém cuyec tri.
Cau30: ChonD
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Cau 31:

Cau 32:

g(x)=0,vx>2
Nhén xét g(x) <0,Vx<?2 ,

lim g(x) = +oo, lim g(x)=—o0

X—>+00

(x-2y =0 @[xzz

Cho g(x)=0 < {

2 —
[/(x-1)]=0 Lf(x=1)=0 o
_x—lzc(c>2)
(x=2
x=1+a<-1
x=1+be(-12)
x=1+c¢>3

Dodo g (x) =0 c6 4 nghiém phan biét trong d6 c6 ba nghi¢m boi chan va 1 nghiém boi 1¢

Hay db thi g (x) ¢6 3 diém tiép xuc v6i truc hoanh va mot diém giao diém voi truc hoanh ma

.1.
l+a 1+h 2 /\ / x

l+e

tai d6 ham so do61 dau

Viay ham sb g(x) c6 6 cuc tri.
Chon C
Tacod y= f(|x—m|2 —|x—m|)

Pat g(x)= f(x2 —x). Suy ra g(|x|) = f(x2 —|x|). Suy ra g(|x—m|) = f(|x—m|2 —|x—m|)
Ta biét s6 diém cuc tri ciia ham g(|x|) va g(|x - m|) la nhu nhau.
Ham sb g(x) co 2 diém cuc tri dwong nén ham g(|x|) ¢ 5 diém cuc trj.
Suy ra ham g(|x - m|) o tt ca la 5 diém cuc tri.
Chon B
Ham s6 y = f(—|x+2021m| —2m+1) c6 cung sb diém cuc tri véi ham s6 y = f(—|x| —2m+1) .
So d6 bién doi do thi:
f) > f(=x) > f(=(x+2m=1)) = f(-x—2m+1) > (|| -2m+1)
Céc diém cyc tri ciia ham s6 f(x) 1a: (x, =a<-1); (x, =-1); (x, =-3); (x, =—b<-3)

Suy ra cac diém cuyc trj cia ham s6 f(—(x+ 2m—1)) = f(—x—2m+1) la
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(xl :—a—2m+1); (x2 :1—2m+1);(x3 :—3—2m+1);(x4 :—b—2m+1)
Dé ham s6 y=(—|x|—2m+1) c6 dang 5 diém cuc trj thi ham s6 y = f(—x—2m+1) c6 ding 2
gia tri cia m.
Cau33: Chon B
=-2
Tacé: f'(x)=0< *
y=f(x3—mx2—5x+4m)<:>y'=(3x2—2mx—5).f'(x3—mx2—5x+4m)=0
3x* —2mx-5=0

o —mx? —5x+4m=-2

[3x2 —2mx—5=0

' 3 2
x> —mx°-5x+4m)=0
_f( ) x°—mx*=5x+4m=2

& (x—2)[x2—(m—2)x—2m—1]= (2)

(3)

3% ~2mx—5=0 (1)
0

(x+2)[x2 —(m+2)x+2m—1]

A= m*+15>0
Co {A, =m*—4m+8>0
Ay=m"—4m+8>0
Nén (1) ludn c6 2 nghiém phan bi¢t, (2) luén c6 3 nghiém phan biét, (3) luén c6 3 nghiém phan
biét.
Péhamsd y=f (x3 —mx* —5x+ 4m) ¢6 6 diém cyec tri thi (1) ¢6 2 nghiém tring vdi cac nghiém

cua (2) hoac (3).

Trwong hop 1: Phuong trinh (1) nhan x =-2 la nghiém < m :2 (thtr lai théa man).
Trwong hop 2: Phuong trinh (1) nhan x =2 la nghiém < m = %7 (thtr lai thda man).

Vayco2giatri m= i%théa man yéu cau dé bai.
Cau34: Chgn A
Taco:y= [f(x)—m]3 —3[f(x)—m]—3m

, 2 , , 3[f(x)-m] —3=0
=y =3 f(x)-m| -3,.f'(x)=y'=0
LT s
) fx)=m+1(1)
@[[{C(x)—m] Lol ) =m-12)
fi=0 £1(x)=003)
y=[fx)-m] =3f(x)

Nhain xét: s6 diém cuc tri ctia ham sd la téng sb nghiém boi 1€ cua ba
phuong trinh (1);(2);(3).

Duya vao bang bién thién, suy ra phuong trinh (3) c6 3 nghiém phan biét.
Vay dé ham sé y= [f(x) - m]3 -3f(x) c69 diém cuc tri thi phuong trinh (1) va (2) ¢6 6 nghiém
phan biét boi 1é. Can cir vao bang bién thién, c6 2 truong hop sau:
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Truwomng hop 1t Phuong trinh (1) c6 2 nghiém phan bi€t, phuong trinh (2) c6 4 nghiém phan bigt.

e — a0 +oo

f(x) . :
0

{m+1>2 {m>1 ez
=

& Sl<m<3i——>=>m=2.
2<m-1<2 -1<m<3

Khi m+1=2<<m=1 thi phuong trinh (1) c6 3 nghiém phan biét, trong d6 c6 1 nghi€m bdi
chén nén m =1 (thoa man).
Truwong hop 2: Phuong trinh (1) c6 4 nghiém phéan biét, phuong trinh (2) ¢6 2 nghiém phan biét.

x |- —

+4oo +a9

y=m+1

\ / TSSegt

2<m+1<2 3<m<1
-
S<m-1<-2

o -B<m<-1—2%4 5 > m=-2.
4<m<-—

Khi m—-1=-2 < m=-1 thi phuong trinh (2) c6 3 nghiém phan biét, trong dé c6 1 nghiém bdi
chin nén m = -1 (théa man).
Vay me {—2;—1;1;2} .
Cau35: ChonD
Ta co:

v =3f (x)[ f(x)] ~2m.f(x)-(x) ~(2m-3).F (x)
- 7(3)|3( () - sz<> (zm 3)]

Cho ¥'=0< '(x) ’
v 3(f(x)) —2mf(x)-(2m-3)=0

Dya vao dd thi = f'(x)=0c6 4 nghiém don phan biét.

-
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Pé ham s6 ¢6 4 cuc tri = B(f(x))z —me(x) —(2m —3) =0 v0 nghiém hodc c6 nghiém kép.
bit t = f(x)= 3" —2mt —(2m-3)=0

Phuong trinh v6 nghiém:

SN <0 m +3(2m-3)<0em’ +6m-9<0c-3-32<m<-3+32

Viay c6 9 gié tri cia tham s6 m thoa yéu ciu bai toan.
Cau 36: Chon C

Taco y' =2f(x)f'(x)=2(m+2) f'(x) =2f"(x)( f(x)—-m—2)

f(x)=0(%)

y=0e F(x)=m+2

y=-m

Dua vio d6 thi thi (*) ¢6 4 nghiém

m+2<-3

Do d6 dé€ ham so ¢6 5 diém cuc tri <
m+2=>6

m<-=5 _
= . Vay co 33 gid tri m |
m=4
Cau37: ChonB

Taco: y' = 2(f(x)+m).f’(x)

0 f(x)=—m<:> x=-2
Y fx)=0 " |x=4

i K e ek e e ot T
y=—m /\ y=[f(z)

Ham s6 ¢6 5 diém cuc tri khi

-m< -2 m>2 ., A
= .Vay co22 giatri m
2<-m<5 S<m<-2
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Causs: ChonbB
Taco: y' =3 f(x).f'(x) +12f(x).f'(x) = 3f(x).f (x)(f(x) +4)
_x:a(a<—2)
x=b(-2<b<0)
f(x)=0 x=c(0<c<3)
fy=—4 |¥=2
x=0
x=3
| x=-2
T —0o0 a -2 b 0 C 3 d 00
+0C 1 +00
f(x) \ / \\ A”
\ / —3
Bang xét dau.
T | —oc a -2 b 0 c 3 d +00
y -0 + 0 -0 4+ 0 -0 + 0 - 0 +
Dua vao bang xét diu y' thi ham sb ¢ 4 diém cuc tiéu
Cau 39: Chon A

Xeéthamsd y=g(x)=f(f(x)=3x+9)= g'(x)=(f"(x)-3) f'(f(x)-3x+9).

‘ N f'(x)=3
Giai phuong trinh dao ham: g (x) =0

(comot nghiem boi le)

f(f(x)-3x+9)=0

D& xét phuong trinh /(£ (x)—3x+9)=0 thi ta can khao sat ham s6 &(x)= f(x)—3x+9.

Taco: h'(x)=f'(x)-3=0< f'(x)=3=x=cx=a.

Bang bién thién:

H(z)
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Cau 40:

Cau 41:

—h(x) = f(x)-3x+9=-5=2nghiemboile
Xét f'(f(x)—3x+9)=0<:> h(x)=f(x)-3x+9=>be(0;5)=2nghiemboile
h x)zf(x)—3x+9:5:>2nghiemb0ile
Nhu vay phuong trinh dao ham g'(x)zO ¢6 7 nghiém boi 1é tmg v6i 7 diém cuc tri.

Chon A
Pit u=x’-3x"+1=u'=3x" —6x.
Str dung phuong phap ghép truc nhu sau:

X =00 0 2 +00
e =3 0 51w 0 -3 0 1 —

Fu)
—a0 —

Nhu vay ham sb co tat ca 7 diém cuc tri.
Chon B

Xét ham s6 g(x)= f(2"3'3"+2 +m) =g'(x)= 3(x2 —l).2)‘3_3’“+2.f’(2"3"3”+2 +m).ln2 .
x*—1=0< x=+1=> co 2 nghiem boi le

Cho g'(x)=0< f,(2x3_3x+z+m):0

Pé thoa mén yéu cau bai toan thi phuong trinh 1 '(2)‘3’3’C+2 + m) =0 phai c6 7 nghiém boi 1¢é.

3_ 3_
2x 3x+2 2x 3x+2+2:_m

3 3 3
Ta co: f’(2x'3”2+m)=0© 27 im=1 |27 —l=-m

2x3 —3x+2

+m=-2

2x3 —3x+2

+m=4 —4=m

4 ‘A , N J4 3_ 3 3 A N A A
Xét sy bién thién cua ba ham s6 2 72 +2, 2° 2 —1, 2° 2 _4 trén cung mot hé truc toa
do

= 1 +00

——
//. e ™~ “““\\_
y / e / \\\ ---\_\\
../..// i
/' e
N

-0

Pé phuong trinh f’(2x3’3"*2 + m) =0 phéi co 7 nghiém boi 1¢ thi

12<-m<15 -15<m<-12
Ly = {—14;-13;-12;-3;-2;-1}.

0<-m<3 -3<m<0
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Cau 42:

Cau 43:

Vay co 6 gia tr1 nguyen cua tham S(_:) m thoa man.

Chon C
Ham s0 lién tuc va xac dinh trén toan R va c6 dao ham khong triét ti€u trén mot 1an can chira

diém x =0 nén ham s f(|x|) dat cuc tri tai diém x=0.

Dé ham sb f (|x|) c6 5 diém cyc tri thi ham s6 £ (x) phdi c6 hai diém cyc tri duong.
Ta co: f'(x)z[x2 —5x+1—%)(x2 —4x+%+8)=0
X =sx+1-2=0

=
X —dx+248=0
4

4(x2 —5x+1)=m:f(x)
—4(x2 —4x+8)=m zg(x)

V& hai d6 thi ham s6 f (x), g(x) trén cung mot hé tryc toa do nhu sau:

Jl.'l‘
f(x)
v=m
4
!
\ »
O Y
—] () - : / Vo= - I -7
7
T L i | y==20
=328
g(x)
—-16<m<4 -16<m<3
. oz . | -32<m <21 -31<m<-21 o
bé c6 dung hai diém cuc tri duwong thi & —== > cotat ca 33
m=-17 m=-17
m=-20 m=-20
gia tri nguyén cua tham s6 m thoa man.

Chgn C
f'(x)=0=> co 3 nghiem don: x=-3;x=0,x =1
fz(x)—m=0

Dé ham s6 g(x) c6 ding 9 diém cyc trj thi phuong trinh 7 (x)—m =0 phai c6 6 nghiém boi

Co: g'(x)= 3(f2 (x)—m).f'(x) =0

1.
f(x)=m
- (x) =

Xét sy tuong giao ciia hai ham s0 f(x) va —f (x) trén cing mdt bang bién thién nhu hinh v&

Suy ra:

sau day:
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x | -= -3 0 1 +or

=00

Suy ra 1<Jm<3e1<m<9= ¢6 8 gia tri nguyén m thod man.
Cau44: Chon C

x’=2x

Taco: f(x)= | g(t)dtzG(t);;;Szsz(xz—Zx)—G(2018).

Dao ham f'(x)= G’(x2 —2x)(2x—2) = g(x2 —2x).2(x—1) .

Xét phuong trinh
x=1 =>nghiem boi le

x'—2x=-3 (vo nghiem)

g(xZ_zx),z(x—1)=OC> g(x2—2x)20<:> (x2—2x)2:a>0:>co hai nghiem kep

X —2x=7 < x=1+232 = hai nghiem boi le

Suy ra phuong trinh dao ham c6 3 nghiém bdi 1 nén ham s6 co 3 diém cuec tri.
Cau 45: Chon A
Xét ham s6 g(x)= f(x2 —2mx+1) = g'(x)= 2(x—m)f'(x2 —2mx+1).

x=m X=m X=m (1)
Cho g'(x)zO@{f,(xz_zmx_i_l):O@ xz—2mx+1=1 S| x*-2mx=0 (2) (*)
x —2mx+1=-1 X =2mx+2=0 (3)

Bai todn yéu cau phuong trinh (*) phdi c6 ding 3 nghiém bdi lé. Da c6 mot nghiém boi 1é &
phuong trinh (1) , vay nén trong hai phuong trinh bac hai con lai phai c6 mét phuong trinh co
hai nghi¢m phan biét va phuong trinh con lai khong c6 nghi¢ém phan biét.
A, =4m’ >0 m#0 -
) = { —L >m={+l}.

A, =4m’ —8<0  |—V2<m< 2

Viy c¢6 hai gia tri nguyén cua m thoa man.
Cau46: Chon C

Dat g(x) =x" =3mx’ +3(2m —l)x—m.

Taco: A, =4m’ va A, =4m2—8:>{

Hinh v& minh hoa:
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g(x)

0 x
</

Pao ham g'(x)=3x" —6mx+3(2m—1)=3(x’ —3mx+2m—-1)=0=>x=Lx=2m~1.

Yéu cau bai toan tuong duong v6i do thi ham s6 y = g(x) 6 hai diém cyc trj va hai diém cyuc

tri ndy nam phia bén phai Oy va nam vé hai phia ctia truc hoanh, dong thoi g (0) <0. Suy ra:

m#1
. 1
2m—1#1 m m>-
1
2m—-1>0 m>5 2_\/5 2_,_\/5
(1)g(2m—1)<0© = | m< <> m> >
gL (2m—2)(~4m+12m* ~10m+2) <0
g(O)z—m<O 242
m>0 m> 2
m>0
Két hop diéu kign —2222%2 55 <1 <2022 .. Viy c6 tht ca 2021 gié tri thoa man.

Cau47: ChonB
x=-3=3-2x=9
Ham sb f(3-2x) datcuctritai | x=—1=3-2x=5.
x=4=3-2x=-5

Viy ta coi nhu ham sé £ (x) s& dat cuc tri tai cac diém x=-5;x=5x=9.

Tadat g(x)= f(x2 —2mx) = g(|x|) = f(x2 —2m|x|).

Nhén thiy ham sb g(x)=r (x2 - 2mx) xéc dinh tai diém x = 0 va khong phai 13 hing s trong
mot khoang chtra diém x = 0, nén ham sb g(|x|) = f(x2 - 2m|x|) s& dat cuc tri tai x=0.
Déham s6 g(|x]) = f(x2 —2m|x|) c6 7 diém cyc trj thi ham s6 g(x)= f(x2 —2mx) c6 3 diém
cuc tri duong.

Y=m [x=m (1)
x*—2mx=9 x*=2mx-9=0 (2)
x’—2mx=5 < x*=2mx-5=0 (3)

x> —2mx =-5 _x2—2mx+5:O (4)

Taco: g'(x) =(2x—2m)f'(x2 —2mx) =0

D@ théy phuong trinh (2) va (3) mdi phuong trinh cho ta mét nghiém don va duong. Phuong
trinh (4) néu c6 nghiém don va duong thi s& c6 hai nghiém phan biét. Vi vay phuong trinh (4)
khong thé c6 hai nghiém phan biét duong, tic 1a phai ¢6 hai nghiém phén biét am hodc khong
c6 hai nghiém phan biét va phwong trinh (1) c6 nghiém duong.
Suy ra:
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Cau 48:

Cau 49:

m>0

A\y=m*=5<0

(4)

Ay =m’
2m <0

Chon D
Xét ham s6 g(x) =f(x3 —mx’ —2x+m):> g'()c)=(3x2 —2mx—2)f’(x3 - mx’ —2x+m).

:>P:2(a2 +b2):2(02 +5):10

O<m£\/§—>me(0;x/§]:>{ \/g

a
-5>0 b

Yéu cau bai toan xay ra khi phwong trinh dao ham phai c6 6 nghiém boi 1é:

) x> =2mx-2=0
3x°—-2mx—-2=0

o3 ) || -mx* -2x+m=-1.
f(x —mx —2x+m)=0

Taco: g'(x)=0< {
X —mx’—2x+m=1

Phuong trinh 3x* —2mx—2 =0 ludn cho hai nghiém phan biét. Suy ra hai phuong trinh con lai

phai cho ding 4 nghiém boi 1é:

()c—l)(x2 —(m—l)x—m—l) =0 (1)

=
X —mx?=2x+m=1 (x—l)(xz—(m+l)x+m—l)=0 (2)

{f —mx® =2x+m=-1
Nhan thiy hai phuong trinh (1),(2) ludn cho hai nghiém phan biét, va cac nghiém cia hai
phuong trinh nay 1a khong trung nhau.

Pé hai phuong trinh c6 ding 4 nghiém boi 1¢ thi:

Truong hop 1: x =1 la nghiém cua (x—l)(x2 —(m—l)x—m—l)zo va x =—1 khong phii 1a
nghiém cta (x—1)(x* = (m+1)x+m—1)=0.

Truong hop 2: x=-1 1a nghiém cuta (x—l)(x2 —(m+1)x+m —1) =0 va x =1 khong phai 1a

nghiém cta (x—1)(x* = (m—1)x-m-1)=0.

Suy ra:

Vay c¢6 hai gia tri thye cia m thoa man.

Chon C

3 2
X X

Ta co: f’(x)=a(x+2)(x—1):f(x)za[?+7—2xj+b.

4=Qa+b azl—

Do thi ham s di qua A(-2;4), B(1;—1) nén ta co: 3 o 2
7 8

d=—la+b  |p=2

6 27
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Cau 50:

3 2
Ham s6 ban ddu 1 £(x) =2 T+ X _op |+ 2.
93 2 27

u=x —3‘)62 —1‘+m

P ) o ()= @{“‘2'

Béng bién thién:

¥ |l el 0 1

J

+o

1+m

I —1+m

T

+o

e /

—3+m
-2>-3+m [(m<1
{ { (loai)
I<-14+m m>2
o o {—3+m<—2<—1+m {—1<m<1
Yéu cau bai toan xay ra khi va chi khi: =
-l+m<l<l+m O<m<2
-2>-1+m m<—1 )
{ { (loaz)
| U<1l+m | (m>0
Véy me(0;1)= khong c6 gia tri nao cia m thoa man.
Chon D
uzfz(x)—Zf(x)—m
ba =>u'(x)=21"(x).f(x)-2/"(x).
{h(X) = /(1)
"(x)=0<= 1;5:9
Giai phuong trinh dao ham: u'(x)=0< /(%) xe{lso} :
f(x)=1exe{ab;c;d}
Lai co: h'(x)=0< x={+9; £5,+1;0}.
Bang bién thién:
o — 00 a 1 b 5 c 9 d + 00
w'@ - 0 + 0 - 0 + 0 - ©
+C
15-m
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9<-1-m m<§
-S5>—-1-m m>4
Déham sé g(x) c6 51 diemcyctrithi {1<8-m << im<7<4<m<6.
5>8-m m>3
9<15-m m<6
Vay c6 mot gia tri m =5 thoa min yéu cau bai toan.
Cau51: ChonB
X' =
5 ¥ —-1=-1
Ta c6: g(x)zxz[f(xz—l)T:O@ =0 o -1~-0,5.
f(x-1)=0"|", ’
x*=1=0,5
¥ -1=1

<:>xe{0;ir 0,5; £4/L,5; J_r\/i}
Phéc hoa nhanh dd thi:

\.

E,‘

/\r : W/\J_ /

7

(x)
7 x
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Cau527 Chon B
Xét ham sé y =‘x2 —8x+7‘+x2 -3, tap xac dinh trén R .

) 2x* —=8x+4 neu x<lhoac x>7 , |4x—8 neu x<lhoac x=7
Tacod: y= =y = .
8x—10 neul<x<7 8 neul<x<7
Bang bién thién:
& | —oe 1 7 + oo
ol e

Suy ra ham s0 c6 mot diém cuc tri x =1.

bit u= ‘xz —8x+ 7‘ +x* =3 . Str dung phuong phap ghép truc:

@ e 1 + 00

-0

Suy ra ham s6 y = |f(u)| c6 7 diém cuc dai.
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II. C’'C TRI CUA HAM SO PHAN 2
sy DE BAI

Caul: Chohamsd y= f(x) c6 bang bién thién nhu sau:

I3 I3 ’ 2
S6 diém cyc dai cua ham s6 g (x)= [f(sz + x)] la
A. 3. B. 2. C. 1. D. 4.
Céu2: Cho ham s f(x)=ax*+bx’ +cx’ +dx+e,(a#0) co do thi ham s6 f’(x) nhu hinh v&. Biét

rang e>n

S6 diém cuc tri cia ham s6 y = f(f(x)-2x) 1a
A. 7. B. 6. C. 10 D. 14.
Céu3: Chohamsd f(x) codaoham liéntuc trén R, do thi hamsd y = f'(x) c6 ding 4 diém chung

vo1 truc hoanh nhu hinh vé bén duéi:

A y

-1 x

o :

. . 3 .
C6 bao nhiéu gia tri nguyén ctia m dé hamso y = f(|x| —3|x| +m+ 2021) c6 ding 11 diém cyc

tri?
A. 0. B. 2. C.s5. D. 1.
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Caud4: Cho do thi cua ham s0 y =/ (x) nhu hinh v& bén dudi. Hoi co fat ca bao nhidu gia tri nguyén
ctia tham s6 m dé ham s6 f(3f(x)- m) ¢6 dung 6 diém cuc tri?
Ay

f(x)

Y

(9%

A. 7. B. 4. C.6. D. 5.
Cau5: Cho ham s bac nim y = f(x) ¢6 do thi y = f’(x) nhu hinh bén. S6 diém cuc tri cua ham s6

g(x)zf()c3+3>xz)—2x3—6x2 la

W =————— == -

W

A.7. B. 10. C.5. D.11.
Cau 6:  Cho ham s6 bac bon tring phuong y = f (x) co bang bién thién sau

X —a0 -2 0 2 +0

f"( x) - 0 + 0 - 0 +

+0 6 +0
£(x) \ / \ /

S6 diém cyc trj cua ham sb g (x)= Lz(f(x) — 6)4 1a
x

A. 2. B. 4. C.5. D. 3.
Cau7: Cho ham s y = f(x) c6 dao ham f'(x)z(x—Z)z(xz—x) v6ivxeR. Goi S la tap hop tat

2 r e . A 5 A A \ A 1 r < R .
ca cac gia tri nguyén duong cua tham so m d¢ ham so f (Exz —6x+m | co 5 diém cuc tri.

Tinh tong cac phan tir ciia S ?
A. 154. B. 17. C. 213. D. 153.
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Cau8: Chohamsd y = f(x)c6 do thi dao ham y = f’(x) nhu hinh v&.
\ V

A

S6 diém cuc dai ctia ham s6 g(x) = f(x> —4x +3)—3(x—2)? +%(x -2)* 1a

A.7. B.3. C.4. D.5.
Cau9: Cho ham s6 bdc ndm y = f(x) c6 d6 thi ham s y = f'(x) nhu hinh v& duéi day. S6 diém cyc

tri ctia ham s y:f(4x2—4x)—§x3+6x2—4x+1 1a

. ¥

=

e ]
i B
o

A. 4. B. 5. C.9. D. 7.
Cau 10: Cho hamsd f (x) co f(0)=-1. Biét y= f'(x) laham s6 bac ba co db thi 1a dudng cong dudi
day.

la

S6 diém cyc trj cia ham s g(x) = ‘f(x4 ) —6x°

A. 3. B. 6. C.5s. D. 4.
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Cau 11: Cho ham s6 ¥ = f(X) 1a ham s da thic bac bon. Biét f(0)=0 va d6 thi ham s6 y=f"(x)

¢6 hinh v€ bén dudi.

Ham sé g(x)= ‘5f(|2 sinx—1| —1) +4‘ ¢ bao nhiéu diém cuc tri trén doan [0;37]?
A. 16. B. 32. C.17. D. 33.
Cau 12: Cho hamsé y = f(x)c6 dao ham lién tuc trén R va f(-3)=0 ddng thoi c6 bang xét dau dao

ham nhu sau:

Ham s g(x)= ‘2(x +1)° = 6(x +1)2 —3f(—x4 —4x’ —4x" — 2)‘ c6 bao nhiéu diém cyc tri?
A. 7. B. 6. C.3. D. 5.
Ciu 13: Chohamsd y= ‘x“ —4x> +4x% + m‘ (m 1a tham s6). Khi m thay d6i thi sb diém cyc tri ctia ham

s6 cothé 1a ¢ hodc b hodc ¢ . Tinh tich a.b.c.

A. 105. B. 120. C. 60. D. 15.
Chu 14: Cho f(x) laham so béc 4 thdaman f(0)=0.Hamso f'(x) c6 c6 bang bién thién nhu sau
x| 5 1 o
Fx) |

NN

Ham s6 g(x)= ‘f(—x2)+3x2 -x*
A. 4. B. 3. C.5. D. 2.
Céu 15: Cho ham s da thirc f(x) co db thi nhu hinh v&.

¢6 bao nhiéu diém cuc tri

Y
3
I
I
:
ol
9 i 1
._1 _______
S6 diém cuc tri ciia ham s6 y=‘f(l—2x)—[f(1—2x):|2+2 la
A. 7. B. 9. C.11. D. 15.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

C6 bao nhiéu s6 nguyén m thudc khoang (—10;10) dé do thi ham so y = I —2x+m|+2x+1

¢ ba diém cuc tri
A. 10. B. 19 C.9. D. 5.
Cho hamsd y = f (x) co bang bién thién dao ham nhu hinh vé& sau:

X —or -1 0 2 oo

o 5 +at
T \ / \ /
-2 -3

Hoi s6 diém cyc tri toi da ctia ham y = ‘2‘f(x2 - 2x)‘ - 2021‘ bang bao nhiéu?

A. 29. B. 23. C. 15. D. 31.
Chohamsd y = f(x) ¢6 f(~2)=0vadaoham lién tuc trén R va c6 bang xét ddu nhu hinh sau
X | —nU —1 2 +no
f'(x) + 0 - 0o+

Ham sb g (x)= \15 £t +227 =2)~10x"+ 30x2‘ ¢6 bao nhiéu diém cyc tri?
A.2. B. 3. C.5. D.7.

Cho ham s6 y = f(x) =ax’ +bx” +cx+d c6 dd thi nhu hinh v&.

YA

Y=

I
e L
i

bit g(x)=f*(x—m)-2mf(x-m),vxeR . Co bao nhiéu gia tri nguyén ciia m thudc
[—10;101 dé g(x) c¢6 dung 2 diém cuc tiéu?

A. 18, B.5. C. 4. D. 16.

Cho d0 thj ham s6 bac bén y = f(x) nhwhinh vé bén. Sé cacgia v
tri nguyén cua tham sé m thudc doan [-2020 ; 2021] dé hams6 S| ~—~~~~~- /‘\

g(x)= /7 (x)-mf (x) co diing hai diém cuc dai Ia. a

A. 2027. B. 2021. / \
C. 2019. D. 2022. /

e
=
"-\—\.._\_\_\_\_

-]
i
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Cau21: Chohamsoé y = f(x) c6dao ham lién tuc va xac dinh trén ;
R va ¢6 d0 thi nhu hinh v& bén dudi. Hoi ham sb PY| E—— -
y=2f(f(x))+/(3-2/(x)) co it nhat bao nhiéu diém I,"I '\
cyc tri? ek ;’F H|
,ff : »_\\ ff' ||
A.3. . 6. . e S
C.5. D.7. [ DY |
."I l flz)
Chu 22: Cho hai duong cong (C,):y=x'—(m+1)x*+2 va (C,):y =2(x+1)4 —4x* —8x+3m . Biét

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

rang mdi dudong cong déu co 3 diém cyc tri tao thanh tam giac dong thoi cac tam giac dong dang
v6i nhau. Hoi m thude khodng nao dudi day?

A. (1:2). B. (0:1). C. (2:3). D. (3:4).
Cho ham sb y=f(x) =x —(2m+1)x2 +(3—m)x+2. Tim tat ca cac gia tri thuc ctia tham sb
m dé hamsb y = f(|x|) c6 ba cuc tri.

1

A.m>3. B. —<m.
2

C.m=>23. D.—%<m£3.

Cho ham sé =f(X) c6 dao ham f’(x) = (x—8)(x2 —9), Vx € R . Co bao nhiéu gia tri nguyén
duong cua tham s6 m dé ham s g(x)= f(‘x3 + 6x‘ + m) ¢6 it nhét 3 diém cuec tri?

A. 5. B. 7. C. 8. D. 6.

Cho ham s§ y = f(x) lién tuc trén R va c6 biéu thitc dao ham f”(x)= x* —3x% —10x. Héi ¢6
tat c4 bao nhiéu gié tri nguyén cta tham s6 m dé ham s6 g(x)= f(‘x2 —2mx+m— 1‘ - 3) co 13

diém cuec tri?
A. 2 B.3 C. 4 D. 5

Chohamsé y = f(x) c6daoham f'(x)=(x —7)()62 —9), Vx € R. Cé bao nhiéu gia tri nguyén
dwong cta tham s6 m dé ham so g(x):f(‘ax3 +bx‘+2m+3) V6i a.b>0 co it nhat 3 diém

cuc tri?

A. 1. B. 2. C. 3.
Cho ham sé £ (x) lién tyc trén R, c6 bang bién thién dusi day

. 4.

-1 0 2

o

It = 9 F R = g A

R

C6 bao nhiéu gia tri nguyén ctia tham s m dé ham sb y z‘f(|6x—5|)+2021+m‘ ¢6 3 diém

flx)

cuc dai?

A. 5. B. 6. C.7. D. 8.
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Cau 28: Cho ham so S (x) co dao ham Ilién tuc trén R va co do thi ham ) y=f"(1+2x) nhu hinh v&:
y = f(1+ 2r)
_4\//1 \
C6 tat ca bao nhiéu gié tri nguyén cta tham s m dé ham s y = f(—|x|2 +2|x| - 2020 + m) c6
7 diém cuc tri?
A. 5. B. 8. C.7. D. 6.
. +b <-1 . ; .
Cau 29: Cho ham s0 f(x)= “ e , vOi a,b 1a cac tham so thuc xac dinh va
X’ +bx+a-9  neux>-1
ham sb lién tuc trén toan R . Hoi c6 tat ca bao nhiéu sé a 1a sé nguyén dé ham s f (x) co
dang hai diém cuc trj?
A. 5. B. 8. C.7. D. 6.
Cau 30: Cho hamsb y = f(x) lién tyc va c6 dao ham trén R, ham s6 y= £(2021x-2) ¢ dd thi nhu

hinh v& dudi day. C6 tat cd bao nhiéu gié tri nguyén cta tham s6 m thugc doan [-2022;2022]

c6 dung 17 diém cuec tri?

dé ham sb y=‘[f(1—4x)]3—3f(l—4x)—m

A. 35. B. 33. C. 34. D. 32.
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Cau31: Chohamsd y= f(x) c¢6 dao ham lién tuc trén R . Biét ring ham s6 y = f(x2 + 2x) 6 db thi

trén R cua dao ham nhu hinh vé&. S6 diém cuc tri ciia hamsb y = f (x4 - 4|x|3 +6x° — 4|x|) bang

A
y = (S @+ 22))’

_7 U 2 \/5 w

A. 9. B. 11. C.7. D. 5.
Ciu 32: Cho ham sb da thuc f(x) co dd thi cua dao ham /"(x) nhu hinh v& bén:
Y

Biétring f(0)=0.Hamsé g(x)= ‘f(x6)— x3‘ ¢6 bao nhiéu diém cuc trj?
A. 7. B. 4. C.5. D. 3.
Céu 33: Cho ham s f(x) =ax’ +bx* +cx’ +dx’ +ex+f(a # O) vahamsd y= f’(x) ¢6 hinh v€ dudi

day

| T PR D e L e

bat g(x)=f(3x—1)-9x’ +%x2 —6x+2021. Hoi ham sé /= g(||) c6 bao nhiéu diém cyc

tri ?

A. 7. B. 3. C.9. D. 5
Chu 34: Chohamsd f(x) c6 dao ham lién tyc trén R va bang bién thién cua f'(x) nhu sau:
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Cau 35:

Cau 36:

Cau 37:

Cau 38:

X -0 -.,f:_; 0 1 .\E s

(%) e

—a0

Hoi ham s g(x)= f (x4)—4x ¢6 may diém cuc tiéu?

A. 1. B. 2. C. 3. D. 4.

Cho ham sb y = f(x) c6 dao ham trén R va do thi ham s0 y = f’(x) cdt truc hoanh tai cac
7 4 4

diém c6 hoanh @6 -3; —2; a; b;3; c; 5 voi —§<a<—1; 1<b<§; 4 <c¢<5 (c6 dang nhu

hinh v& bén dudi). C6 bao nhiéu gid tri nguyén cua tham so thuc m dé ham so

y=f(2|x|+m—3) c6 7 diém cuc tri?

b 3 c/\l‘i N
9= r) \/\/ ']

A. 3. B.2. C. 4. D. Vb s0.
Cho ham da thirc y = f(x). Him sd y = f'(x) c¢6 d6 thi nhu hinh v& sau

]

~
AT

C6 bao nhiéu gid tri cia m e [0;6];2m e Z dé ham s6 g(x)= f(x2 —2|x—l|—2x+m) c6 diing

9 diém cuc tri?
A. 7. B. 5. C. 3. D. 6.

Cho ham sb y = f(x) c6 dao ham 1a /" (x)=(x-2) (x2 —x),xe]R. Goi S 1a tap hop tat ca
cac gia tri nguyén duong ctia tham s6 m dé ham so f (Exz —6x+mj ¢6 5 diém cyec tri. Tinh

tong tat ca cac phan tir ciia S.
A. 154. B.17. C. 213. D. 153.
Cho ham s6 bac bén y = f(x) 6 dd thi nhu hinh v& bén:
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Cau 39:

Cau 40:

Y4

_.IO é:i

S6 diém cyc trj cua ham s6 g (x)= [f(x)]2 +[f'(x)]2 —2f(x).f"(x) 1a
A. 4 B. 7 C.5 D. 3
Cho ham s6 y = f(x) c6 dao ham f'(x)=4x"+2x va f(0)=1. S6 diém cuc tiéu cta ham so

g(x)zf3 (x) la

A. 1. B. 2. C. 3. D. 0.

Ham sé f (x) == " —m| (véi m 1a tham s6 thyuc) c¢6 nhiéu nhat bao nhiéu diém cuc tri?
X"+

A. 2. B. 3. C.5. D. 4.

§2 HUONG DAN GIAI
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Caul: Chon B
Taco: g(x)= [f<2x2 +x)r; g'(x)sz(2x2 —|—x>.f’(2x2 +x).(4x—|—l>.
4x+1:0<:>>x:—l
4
Giai phuong trinh dao ham: g’(x) =0 < f(2x2 +x) =0
f(2%° +x)=0

. m 2 2" +x=-2 (vo nghiem)
Tur bang bién thién ta co: f(2x —I—x):0<:) , & 1 -
2 =1 X=—
X +x >

Dua vao bang bién thién ta c6 phuong trinh f(x)=0 chi ¢6 1 nghiém x, >1. Khi d6

x=1x, €(—o0;—1)

f(2x2+x):O<:>2x2—|—x:x0 &
X=X, ¢c

1 J :
—;+00

2

Do lim g(x)= lim g(x)=-+oc nén tacé bang bién thién:

x—+00 X——00
1 1

z |[—0o0 T -1 ~ 1 5 ) +00

q'(z) -0 + 0 - 0 + 0 - o *t

o(z) ”\ o N ™ /m

Tir bang bién thién cliaham sé y = g (x) ta c6 s6 diém cuc dai cia hamsb g (x) = [f (Zx2 + x)}2
la 2.
Cau2: Chon A

f(x)=2
f"(f(x)—2x)=0'

Vé6i f'(x)=2.Dudng thing y =2 citdd thi f'(x) tai 3 diém phan biét.

Xét y=f'(f(x)—2x):>y'=(f’(x)—2).f"(f(x)—2x)=O<:>[

f(x)—2x=m,(m<0) (1)
f(x)—2x=n,(n<e) (2)
bat h(x)zf(x)—2x2>h’(x)zf'(x)—ZzO@f'(x)=2.

Bang bién thién cta /(x):

Véi f"(f(x)-2x)=0 <:{

=
=4
3

x | - X,
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Vay cac phuong trinh (1) va (2) cho 4 nghiém phan biét.

Cau3d: ChonD
Xét x>0 : Ham s6 c6 dang yzf(x3 —3x+m+2021)

Khi d6 ta ¢6 dao ham nhu sau: y' = (3)62 —3)f'(x3 —3x+m+2021)

Do nghiém ciia phuong trinh x* —3x +m+2021=4 1a cac nghiém boi bac chin ctia phuong trinh
y'=0 nén ta co:

x=1 (dox>0) x=1 (dox>0)
, 3x*-3=0 X =3x+m+2021=-1 | m+2021=—x"+3x-1
y=0s| & =
[1(x=3x+m+2021)=0 | ¥ —3x+m+2021=1 m+2021=—x>+3x+1
X =3x+m+2021=2 m+2021=—x*+3x+2

V& d6 thi ba ham s6 y=—x*+3x—1; y=—x"+3x+1; y=—x*+3x+2 véi x>0 trén ciung
mot hé truc.

14 /1\ u = e+ 2021
/ i\

Y =—=0>F35—1

Ham sb ¥ =f(|x|3 —3|x| +m+202l) c¢6 dung 11 diém cyc tri

<Hamsb y= f(x3 —3x+m+2021) c6 ding 5 diém cyc tri duong

& Phuong trinh f"(x* =3x+m+2021) =0 ¢6 ding 4 nghiém boi 1¢ duong va khéc 1

< DPuong thing y=m+2021 cit d6 thi ba ham s y=—x’+3x—1; y=—x"+3x+1;
y=-x"+3x+2 tai 4 diém phan biét c6 hoanh d6 dwong khéc 1

-1<m+2021<1 -2022 <m <-2020
= f—
2<m+2021<3 -2019 <m <-2018

Viy chi c6 1 gia tri nguyén ciia m thoa méin yéu cu bai toan.
Cau4: ChonC
bat g(x) =f(3f(x)—m). Khi d6, dao ham g'(x)=3/"(x)./’ 3f(x)—m)

. Do diéu kién m nguyén nén m = -2021.

Giai phuong trinh g'(x)=0<3f"(x).f(3/(x)-m)=0 <

L . x=0
Tir d6 thi ta thay f"(x)=0 <:>[ (1)
X
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Do f'(3/(x)-m)=0 > e

M7= =2 (@)

Tur (1) va dua vao do thi ham s6 y = f(x) diéu kién dé ham s6 f(3f(x)— m) c6 diing 6 diém
cyc tri 14 s6 nghiém cia phuong trinh f (x) =% va phuong trinh f (x) =%+l cung voéi 2
nghiém & (1) thoa man g'(x) dao dau 6 1an. Hay néi cach khac: Dé ham s6 co 6 diém cuyc tri
thi phuong trinh (2) va (3) phai c6 4 nghiém phan biét. Dén day ta c6 hai huéng dé tiép can

la bién luan truyén théng va x¢ét su twong giao trén cung mot hé truc toa do.
Vi cach bién luin truyén thong: Khi d6 xay ra cac trudong hop sau:

0<2<cq4 [m>0

Truong hep 1: 3 &m<12&9<m<12. Do mnguyénnén m e {9;10;11}.
ﬁ+124 m>9
3
"o m<0

Trudng hgp 2: &<im<9 < -3<m<0.Do m nguyénnén me{-2;-1;0}.
0<g+1<4 m> -3

Véi cach xét twong giao: Tir phuong trinh (3), tacé: f(x)= % +le f(x)-1 =%

Xét twong giao trén cung mot hé tryc toa d nhu sau:
A

™ =
’ 3

N

X
-1 4 m

3<Zcae9<m<12
Tir 40 thi, & phuong trinh ¢6 4 nghiém phan biét thi
—1<%S0<:>—3<m£0
Vay c6 6 gia tri cua m.
Caus5: ChonB
Xét ham s6 g(x) = f(x3 +3x2)—2x3 —6x

Taco g'(x) =(3x2 +6x)f'(x3 +3xz)—6x2 —12x :3x(x+2)[f'(x3 +3x2)—2].
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u= f'(=)

$} ooz ns
e
r_:}.

L&

x=-2
x=0

X +3x7 =¢ ¢, <0)
Cho g'(x)=0<|x=-2 &

( (
13 2 X +3x7=¢,(0<¢, <2)(2)
f(x +3x ):2 x3+3x2=c3(2<6’3<4)(3

(c;>4)

3 2 _
| X +3x" =¢, (c 4)

Xét ham sb h(x) =x’+3x*,tacod h'(x) =3x"+6x.
Bang bién thién /(x):

T —00 —2 0 +o0
h(z) + 0 - 0 +
+o0
4
_ / \ /
0

V& d6 thi ctia cdc ham sé y =h(x), y=¢,, y=c,, y=c,;, y=c, trén cling mot mit phing toa

do ta duoc

X=X, X=X
Phuong trinh (1) & x=x; (2) | x=x; (3) = |x=x,; (4) & x=x
X=X X=X,
Trong d6 x, <x, <x; <-2<x, <x3<0<x, <X, <Xg.
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Cau 6:

Cau 7:

Bang x&t dau g'(x):

g'(x) + 0 - o + 0 - 0 + 0 -0 4+ 0 — 0 4+ 0 — 0 +

Tir bang xét ddu ta két luan dugc ham sé g (x) co 10 diém cuec tri.

Chon B

Theo gia thiét ta co f(x)=ax*+bx’ +c = f'(x)=4ax’ +2bx.

Ttr bang bién thién ta c6 ham sb f(x) diqua 4(-2;2),B(0;6),C(2;2) vacoba diém cuec tri
1

16a+4b+c=2 |47 4
=:c=6 & b=-2.Vay f(x):%x4—2x2+6,f'(x)=x3—4x

32a+4b=0 c=6
Ta c6 ham sb g(x):L(f(x)—6)4 xac dinh trén D =R \{0}.

2
X

Pao ham: g'(x)=—=(/ (x)-6)' + = 4(f (x)-6) ./"(x)

X X

= o)=L 4 ()27 () 412)

f(x)-6=0 (1)
4xf"(x)=2f(x)+12=0 (2)
x=0

x=i2\/§'

Giai phuong trinh g'(x) =0 < {

Tacd (l)@ix4—2x2+6=6<:{

(2)<:>4x.(x3—4x)—2(lx4—2x2+6j+12:0<:>zx4—12x2 =0 242 -
7
x=+22
Vi x#0 nén co g'(x)=0<:> _+2\/E va cac nghiém d6 déu 1a nghiém boi 1¢.
7

Do d6 ham s g(x) co4 diém cuec tri.

Chon D
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[x=2
Taco f'(x)=(x-2)" (x’-x)= f'(x)=0<|x=1.Vé&i x=2 langhi¢m kép, x=1,x=0 la
x=0

nghiém don. Do d6 ham s6 f = f(x) dat cyc tri tai x=1x=0.

bat g(x) = f(%xz —6x+ mj

x=6

1,

—x" —6x+m=2
2

g(x):f(%xz—6x+mj:>g'(x)=(x—6)f'(%x2_6x+mj:0<:> %x2—6x+m:0(1)'

%xz —6x+m=1(2)

Gia str x, 1a nghiém cua phuong trinh (1) thi %xé —6x,+m=0 do d6 x, khong thé 1 nghi¢m

ctia phuong trinh (2)hay noi cach khac phuong trinh (1),(2) khong c6 nghiém chung. Vi vay,
. . 1 .

dé ham s6 f (Exz —6x+mj o6 5 diém cyc tri thi phuong trinh (1),(2) c6 hai nghiém phén

A >0

9-"50
A, >0 2

biét khac 6 hay 1.62—6.6+m¢0<:> 9—(m2_1)>0<:>m<18LZ+>me{l,2,...,l7}.

L6 66tm=1
2

m=18,m=19

Viy tong cac gia tri cuia m 1a: 1+2+...+17 =153.

Chon B

Ta co:

g(x)=Qx—4) f'(x —4x+3)=6(x-2)+2(x~2)' = 2x -4 f'(x* —4x+3)=3+(x-2)’ |

2x-4=0 x=2
&

(x> —4x+3)-3+(x-2)" =0 fI(xX* —4x+3)=2-(x"—4x+3) (¥

Dat x> -4x+3=¢,taco: Mo f'(H)=2-¢.

Taco: g'(x)=0< [

Tir d6 thi ham s6 y = £/(r) va y=2 - tacod:
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=2 |x —dx+3=-2 =1
Fl)=2-to t=0 x*—4x+3=0 x=3
t=1 X —4x+3=1 x=2+42
t=2 xP—4x+3=2 x=2%43
Ta c6 bang bién thién ham s6 y = ¢(x) nhu sau:
x |2 2-3 2-\2 1 2 3 2442 2% 10
g'(x)

VAV

Vay ham sb y=g(x) cO3 diém cuc dai.

Chon B
Tacd y'=4(2x—1) f'(4x* —4x)=4(2x—1)(x—1) = »' = 4(2x-1)[ /(42" ~4x) = (x-1) |.

Lol
Y =0y =4(2x-1)[ /(48 - 4x) - (x-1) [=0 | 2
f'(4x2 —4x):x—1
Xét phuong trinh: f'(4x2 —4x) =x-1 (1)

Piat t=4x" —4x = 4x> —4x—1t=0 A'=4+4t>0=1>—1.

x_l—\/l+t x_l_—l—\/1+t
. 2 2
Khi d6: 4x° —4x-t=0< =
x_l+\/1+t x_l_—1+\/1+t
2 2
, —1-+/1+t
f)====
Phuong trinh (1) tr¢ thanh:
( ) , —1+~1+¢
r==="
V& dd thi 3 ham s6 y=f’(x),y=_l_T M(Cl),y=¥ (C,) trén cing h¢ truc toa do
ta thiy do thi (C,) catdo thi y = f(x) tai 3 diém, do thi (C,) cdtdo thi y = f"(x) tai 1 diém.
T
2
(C1)
-1
¥ o :' b
[ e ——— — :
1 e =
: (C12)
i
|
I
- — = —3

I X ’ Xe < R ~ , .. A .7 . A 5 ’ 1
V&1 moi nhanh, moi giao diém ¢ s€ twong ing véi mot gia tri duy nhat cua x khac 3
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Vay ham sb y= f(4x2 —4x)—§x3 +6x% —4x+1 ¢6 5 diém cuc tri.

Cau 10: Chon C
Xétham s6 h(x) = f(x*)=6x" ¢ h'(x)=4x"f"(x*)~12x = x| " f'(x*) -3].
x=0 y4

h'(x)=0<:>4x[x2f’(x4)—3]=O<:> f'(x4)=

Xét phuong trinh (1) : dat r=x" thi phuong trinh c6 dang

7'(1) _3 v6i ¢ >0 (2). Dya vao do thi, phuong trinh (2) c6

Ji

mot nghiém duy nhét a > 0. Khi d6 ta duoc x = i{‘/g . / [9)
Béng bién thién ctia ham s6 h(x) =f (x4 ) -6x°

x —0 _{,G 0 Ya +o0

W — 0 + 0 - 0 +
+o0 -1 +a0
h(x) \ / /
bé“lng s6 diém cuc tri cia ham s

S6 diém cuc tri cia ham sb g(x)z‘f(x“)—@c2

\ &S]

h(x)=f (x4 ) —6x” cong véi sb nghiém don hodc nghiém boi 1é ciia phuong trinh A(x)=0.
Do d6 ham s6 g (x) co5 cuc tri.

Cau11: Chon D
Ta cé f”(x):ax(x—2)2>f’(x)za[x?—xz}rc qua (0;2), (-1;-2).

4

=2
Nén {C 3:f’(x)=x3—3x2+2<:>f(x)=%—x3+2x.

a:
x |- 1 1-48 0 1 2 148 +o0
1'(x) = 0o + 0 - 0 +
| s el
Faet
S(x) 0 0
=4 =]
T T 5z T 137 57 177
: 0 s 2 6 3 2§ 3 & ™
2sinx—1 1 1 -3 1 zif
|251|1x—l|—] 0—-1 — 0—1—2 —-]1 50— -1 —090

Bang bién thién ctia ham s6 y=f(t) voi Z=|ZSinx—1| -1
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Cau 12:

Cau 13:

fm"l OU _: 3\2/3 _]3 z _13 .
/\/ v FVAW:N

Suy ra phuong trinh c6 f(|2 sinx—1|—1)= —g c6 16 nghiém trén doan [0;377] va ham sb
h(x) =5/ (|2sinx—1|~1)+4c6 17 diém cyc tri trén doan [0337]
Vay ham sb g(x) =[5/ ([2sinx~1|~1)+4| ¢6 16+17 =33 diém cyc tr trén doan [0337]

Chon D

Pt h(x)=2(x+1)"—6(x+1)" =31 (—x* —4x’ —4x* -2)

= h'(x)=12(x+1)’ =12(x+1)=3(-4x’ —12x" —8x) ./ '(~-x* ¥ -2)
x+1 ( x)(x +2x+2)+12(x+1 (x +2x) '( —x* —4x’ - 2)
_12(x+1)(x +2x)[x +2x+2+f( —x"—4x —4x" - )]

Ma —x* —4x’ —4x* ~2=-[x(x+2)] ~2<-2,VxeR néndya vio bang xét déu cta f'(x) ta
suy ra duoc f'(—x4 —4x° —4x —2) >0.

Khi dé: x* +2x+2+ f'(—x' —4x’ —4x* =2)> 0,VxeR

Do d6 dau coa '(x) cling dau véi u (x) = 12(x+1)(x2 + 2x) , ttre 1a d6i dau khi di qua cac diém
x=-2;x=—1;x=0nén ham sb h(x) co3 diém cuec tri.

Tacé h(~1)=-3f(-3)=0 nén do thi ham sb y = h(x) tiép xtic Ox tai x =—1va cit truc Ox
tai 3 diém phan biét.

Vay y=g(x) 65 diém cyc tri.

Chon A
x=0
bat g(x)=x"—4x"+4x* +m tacd g'(x)=4x"—12x" +8x dodo g'(x)=0<|x=1.
x=2
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Cau 14:

Bang bién thién cua ham s0 g (x) nhu sau :

| —oo 0 1 2 +00
g'(x) _ 0 % 0 — 0 4

+00 2
(@ \ i /
i m

g(x)-g'(x)
g (x)

y= ‘ g(x)‘ bang sb giao diém cua d6 thi ham s6 y=g (x) v6i truc hoanh cong véi s6 diém cuc

Ta c6 dao ham ctia ham so da cho 1a ' = do d6 ta co6 sO diém cuec tri cia ham so

tri cia ham s6 y = g (x).
Taco y=g(x) co 3 diém cyc tri voi moi giatri me R
Truong hep 1: Néu m >0 thi g(x)=0 v6 nghiém hogc c6 hai nghiém tring véi hoanh do céc

diém cuc tri do d6 truong hop nay ham sé y = ‘ g(x)‘ 6 tong sb diém cuc trila 3 .

Trudng hep 2: Néu —1<m <0thi g(x)=0 c6 4 nghiém phan biét va khong c6 nghiém nao
tring véi cac hoanh do cac diém cuec tri do d6 truong hop nay ham sé y = ‘ g(x)‘ c6 tong s6 diém
cuctrila 7.

Trudng hep 3: Néu m<-1thi g(x)=0 c6 2 nghiém hodc c6 3 nghiém do d6 truong hop

nay ham s§ y = ‘g(x)‘ c6 tong sb diém cyc trila 5 .

Viy tich s6 a.b.c=3.5.7=105.

Chon C

Vi bai toan nay, ta c6 thé giai theo hai cach 1a cach truyén thdng va ghép truc
Cach 1:

bat h(x) = f(—xz)+3x2 —x* cotapxacdinh D=R.

Dgo ham: /' (x) = ~2xf" (2" )+ 6x - 4x’ = =2x[ f(~x") -3 +2x" .
f(=x*)=3-2x" (1)

x=0 -

Xét phuong trinh (1) dat r=—x*><0. T (1)= f'(t)=3+2t.

Giai phuong trinh: #'(x)=0<

Ham sb g (¢) =3+ 2¢ dong bién trén (—o0;0] va g(¢)>0 V¢ e[-1;0].
Do d6 phuong trinh f'(¢)=3+2¢ c6 nghiém duy nhat ¢, <—1.

Suy ra phwong trinh (1) c6 2 nghiém —x, <-1<1<x,.
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X —o —X; 0 —X, %

H(x) + 0 - 0 L 0 =

b VA e

Vay ham s6 g(x):‘f(—x2)+3x2 - x*
Cach 2
bat 1(x)=-x><0.Tacd: '(x)=-2x=0<x=0.

Khi d6: h(t)=f(-x")+3x" —x* = f(£)=3t=1 = I'(t)= f'(t)-3-2 =05 f'(1)=3+2

c6 5 diém cuc tri

Vi £ <0 nén phuong trinh #'(¢)=0 c6 nghiém duy nhét 7, <—1.
Str dung phuong phap ghép truc:

."(.‘f) — ty 0 Iy —&

/N

Vay ham s6 g(x)= ‘f(—x2)+3x2 - x*

c6 5 diém cuc tri

Cau 15: Chon C
Xét ham sb g(x) =f(1—2x)—[f(l—2x)]2 +2 ¢cod

g'(x)=-2f"(1-2x)+4f(1-2x) f'(1-2x) =4f'(1—2x)(f(l—2x)—%)
Nhan xét: f7(x) doi dau 3 lan va f(x)—% d6i dau 4 1an suy ra g'(x)doi dau 7 lan.

Do dé g(x) co7 diém cuec tri.

Mit khic, g(x)=f(1-2x)-[ f(1-2x)] +2 =[1+ f(1-2x)][2- f(1-2x)] <6 4 lin dbi

dau vi 2—-f(x) c6 4 1an doi dau.
Vay ham s6 y=|g(x)| co tit ca 7+4 =11 diém cuc tri.
Cau 16: Chon C
Xét f(x)=x"-2x+m cO A'=1-m
Truonghop 1: A'<0=1-m<0em>1= f(x)20VxeR
= y=x>+m+1 ludén c6 mot cyc tri
Truonghop2: A'>01-m>0m<1
Phuong trinh /(x) =0 c6 hai nghi¢ém phan biét x, =1—-~/1-m;x, =1+~+1-m
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Cau 17:

Cau 18:

< oz _ x*+m+1,x e(—o0; x, [U[x,; +0)
Dé¢ thay x, <1 va x,>0.Khido y=1 |
—x* +4x+1-m,xe(x;x,)

Dao ha {22, x e (=0 x, ) U (3,5 +0)

ao ham: y' =

0 d —2x+4,xe(x;x,)

i 0 e (—o0; x, ) U(x,; +0)
2¢xe(x;x,)

(1)

Do thi ham sb yz‘x2 —2x+m‘+2x+1 ¢6 ba diém cuc tri <

(2)

{0 ¢ (—o0; x, ) U (x,5 +0)

2exe(x1;x2)

T ()l V" G oama
u L = m
25 1+1-m

0>1-+1-
T (2) < g " e m<0

2<1++/l-m
Vi me(-10;10)NZ nén m e {-9;-8;~7;-6,—5,—4;-3;-2;—1}
Vay c6 9 gia tri cia tham s6 m

Chon D

Xét ham s6 y=g(x)=f(x2—2x) :>g'(x)=(2x—2)f'(x2—2x).

Cho: g'(x)=0<:>L“(x2 —2x)=0'

(x> —2x=a<-1 (z)
x*=2x=b e(—l;O) (ii)
x*=2x=ce(0;2) (3i)
_x2—2x=d>2 (4i)

Ta co: f'(x2 —2x) =0<

Mdi phuong trinh déu c¢6 2 nghiém phén biét khac 1.

Suy ra ham s6 y = g(x) = f(x* =2x) c6 7 diém cyc tri.

Suy ra ham sé y:|g(x)|:‘ 7+ —Zx)‘ c6 téi da 15 diém cyc tri.

Suy ra ham sb y = 2\ 7(x- 2x)‘ ~2021 ciing ¢6 téi da 15 didm cuc tri.
Suy ra ham sé y = ‘2‘ f(x-2x)- 2021‘ c6 ti da 31 didm cyc tri.

Chogn C

Ham s6 h(x)=15f(-x" +2x* =2)-10x°* +30x’

Taco h'(x)=15(-4x"+4x).f"(—x" +2x* —=2) - 60x° + 60x
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=h'(x)= —60x(x2 —I)Lf'(—x4 +2x7 —2)+x2 +1J .

Ma —x*+2x* -2 = —(x2 —1)2 ~1<-1,¥x e R nén dya vao bang xét dau ciia f'(x) tasuyra
f’(—x4+2x2 —2)20. Suy ra f’(—x4 +2x° —2)+x2 +1>0,VxeR.

Do d6 dau cta /'(x) cung déu véi u(x)= —6Ox(x2 —1) , ttrc 14 d6i dau khi di qua cac diém
x=—1x=0;x=1.

Vay ham s h(x) co3 diém cuec tri.

Taco h(0)=157(=2) =0 nén d6 thi ham sé y = h(x) tiép xtc Ox tai O va cit truc Ox tai 3
diém phan biét. Vay y = g(x) c6 5 cyc tri.

Cau 19: Chgn A
Ta co: g'(x) =Zf(x—m)f'(x—m)—me'(x—m) =2f’(x—m)[f(x—m)—m]

N fla-my=0 ¥
Giai phuong trinh dao ham: g’(x):O© S|lx-m=1 .
f(x—m):m
f(x—m):m

Do g(x) la ham da thirc bic chdn nén g(x) c6 ding 2 diém cyc tiéu < g'(x) ¢6 ding 3 lan doi

diu < f(x—m) =m chi c6 1 nghiém x #m=*1 hodc f(x—m) =m chi c6 2 nghiém trong do

c6 1 nghiém x#m=z1 va 1l nghiémkép x=m—-1 hodc x=m+1 & Z 213
Kéthop me [—10;10] = T=m<10 . Vay c6 18 gia tri nguyén m thda man.
-10<m<-3
Cau 20: Chon A
Tir dd thi ham s6 clia p = f(x), ta c6 bang bién thién
T —0 ) i b +00
f'(x) + 0 = 0 + 0 —
1 5
flz) / \ / \
— 00 -1 —00

x=0

f'(x)=0 xX=a

Co g'(x)=0= mlx=b
0)=3 "
/=3
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Cau 21:

Do g(x) la ham da thuce bac chan, c6 hé so cua bac cao nhat la s0 duong nén dé ham =) g(x)
c6 dung hai diém cuc dai thi g'(x) phdi doi diu dung 5 lan thi g(x) s& c6 ba diém cyc tiéu va

hai diém cuc dai. Phuong trinh 1 '(x)=0 c6 ba nghiém phén biét x=0, x=a, x=b. Vay dé
g'(x) phai doi déu dung 5 1an thi phuong trinh f'(x) =% phai ¢ hai nghiém phan biét khac

0,a,b hoac phuong trinh f (x) = % c6 ba nghiém, trong d6 c6 diing mdt nghi¢ém trung x =0,

x=a hodac x=5b.
Trwong hop 1: Phuong trinh c6 hai nghi€ém phan biét khac 0,a,b.

1<Z <5
o R P 2<m<10
Dua vao bang bién thién ta thay:
m m< =2
—< -1
2

Trwong hep 2: Phuong trinh f(x) = % c6 ba nghiém, trong do c6 dung mot nghiém trung

x=0, x=a hoac x=5.
Duya vao bang bién thién ta thay:

Két hop ca hai truong hop ta c6 2027 sb nguyén m thudc doan [-2020;2021].
Chon D
Tap xac dinh: D=R
Duya vao db thi ta thay ham sd f(x) datcuctritai x=a,x=b,x=c
x=a (nghiem don)
Suyra f'(x)=0<|x=b (nghiem don
x=c (nghiem don)
Dao ham: y'=2/"(x).f'(f(x))-2/"(x).f'(3-21(x))
)-

Giai phuong trinh dao ham: y'= O<:>f( [ ( ( ))—f'(3—2f(x))}=0

X
f'(x)=0 X
o =N

X

/'(3-27(x))

™
=
=
¥

a
b
c

)=

S(x)=3-21(x)(*)

Phuong trinh (*) < f(x)=
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S6 nghiém cua phuong trinh (*)1a sO giao diem cua do thi ham s y = / (x) va duong thang

y=1

flx)

Duya vao d6 thi ta thiy phuong trinh (*) c6 4 nghiém don phéan biét khac cic nghiém a,b,c
Vay phuong trinh y'=0 c6 7 nghi€ém don phan biét.
Suy ra ham s6 y = 27(f(x))+ f(3=21(x)) coit nhat 7 cuc tri.
Cau 22: Chon C
Xét (C,):y=2(x+1)" —4x* —8x+3m.
bao ham )’ :8(x+l)3 —8x—8=8x(x+1)(x+2).

x=-1 y=4+3m A(—1;4+3m)
Giai phuong trinh )’ =0< | x=0 =| y=2+3m=1B(0;2+3m)
x=-2 y=2+3m C(—2;2+3m)
Nhan thay tam gidc 4BC cantai 4.
Xét (Cl):y=x4—(m+l)x2+2,hémsécé?»cuctridodém>—1.

Dao ham y'=4x’ -2(m+1)x

x=0 y=2 A'(0;2)
+1)° +1)
Giai phuong trinh ' =0 | x= m2+1 - y=2—(m ) = B'[ m2+1;2—(m4 ) }
1 1)’
x=- m2+ y:2—(m;r ) o _ [m+l 2_(m+1)2
L L S 2
Nhan thay tam gidc 4'B'C’ can tai A'.
A!B!_Blcl

Tam gidc ABC ddng dang véi tam gidec A'B'C' < —— .
AB  BC

4

s B'C'=2(m+1); AB=+/5:BC=2,suyra

Ta co: A,B,:\/m+l+(m+l)
2 16
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Cau 23:

Cau 24:

m+1 (m+1)4 m+1 (m+1)4
\/ 2 T d6 _N2me) 5 g 2(m)
J5 2 5 4
4
<:>2(m+1)+(m11) =10(m+1)
<:>(m+l){l(m+l)3—8}=0<:> m=-1 —=m=-1+332
4 m=-1+332" '

Chogn C

DPé ham sb y=f (|x|) 6 ba cuc tri thi ham s y=f (X) phai c6 ding mét diém cuc tri duong.
Taco: ¥ =3x —2(2m+l)x+3—m. Ham s6 y =f(x) ¢6 dung mot diém cuc tri duong khi va
chi khi phuong trinh " =0 ¢6 hai nghiém trai dau hodc c6 mot nghiém duong va mot nghiém
bang 0 .

Truong hop 1: phuong trinh 3’ =0 c6 hai nghiém trai dau <:>3.(3 —m) <0e=m>3.

Truong hop 2: phuong trinh y' =0 ¢6 mot nghiém dwong va mot nghiém bang khong

3-m=0 m:3
= 2(2m+1) & 1em=3.
T>O m>—5

Két hop hai truong hop ta dugc m >3 14 gia tri can tim.

Pay ma mot dang toan kha hay va di duoc xuét hién trong dé thi THPT Québc Gia 2021 lan 1.
Bai toan nay c6 hai hudng tiép can chinh: thir nhat 1 giai theo phuwong phéap truyén thong va
cach thu hai 1a st dung cong thirc dém nhanh sb diém cyc tri.

Cich 1: Giai theo phuwong phép truyén thong
Taco: g(x)= f(‘x3 + 6x‘ +m) =g'(x)= (‘x3 + 6x‘ er)'.f’(‘x3 + 6x‘+ m)

(x3 + 63().(3)(2 + 6) x=0

= ‘x3+6x‘ .f’(‘x3+6x‘+m).Cho g(x)=0= f’(‘x3+6x‘+m)=0

‘x3+6x‘+m=8 ‘x3+6x‘=8—m
Ta co: f’(‘x3+6x‘+m)20<:> ‘x3+6x‘+m=3 = ‘x3+6x‘=3—m

‘x3+6x‘+m=—3 ‘x3+6x‘=—3—m
Xét ham s6 h(x)=x"+6x,vi h'(x)=3x*+6>0,VxeR nén /(x) dong bién trén R .
Ta c6 bang bién thién ctia ham s k(x) = ‘h(x)‘ = ‘x3 + 6x‘ nhu sau:

X - 0 40
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Hamso g(x)= f(|x3 + 6x| + m) c6 it nhat 3 diém cyec trj khi phuong trinh f’(|x3 + 6x| + m) =0
c6 it nhat hai nghiém khac 0. Diéu nay xay ra khi va chi khi 8—m >0 hay m <8 .

Két hop diéu kién m nguyén duong, ta dugc m e {l; 2;3...; 7} .

Vay c6 7 gia tri cua m thoa man.

Céch 2: Dém nhanh sb diém cuc tri

S6 diém cuec tri cua f(u)= S6 diém cyc tri cua u + S6 nghiém boi 1é cua u =a,b,c,...

Ham sd y = f(x) dat cuc tri tai cc diém x=8;x=+3.

bat u = ‘x3 + 6x‘ +m , khi d6 ta c6 bang bién thién cua « nhu sau:

X |-= 0 +on

+on +o0

o /

=23

TSeg

m

u

u=-3

Ttir bang bién thién, ta thay sé diém cuc tri ciia u 1 1.
DPé ham s6 co it nhit 3 diém cuc tri thi cac phuong trinh u = 8,13 cit d6 thi nhiéu hon hodc it
nhét 12 tai hai diém. Suy ra: m < 8—2%* 1< m <8.
Vay c6 7 gia tri cia m thoa man yéu cau bai toan.
Cau 25: Chon C

Ham s6 dat cuec tri tai cac di€m x=5;x=0;x=-2.

Xét ham s f(u):f(‘x2—2mx+m—l‘—3) voi u=‘x2—2mx+m—1‘—3.

Dit h(x) = x> —2mx +m—1, ta v& bang bién thién ctia ham s & (x) nhu sau:

X |=o i +on

+o0 +o0
h(x) \ /

2
—-m +m—-2
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Nhan thay, —m~ + m —2 <0 nén ta suy ra dugc bang bién thién ciia u nhu sau:

X |-= 1l o0
+ab i +o0
=2 J
m —m—1 /
u=0 a" Ty
u=-2 =" -
u ' \\\..” N"".- 5
s 5., =3
—m +m—-2

u=>5

S6 diém cyc tri cua f (u)= S6 diém cyc tri cua u + SO nghiém don (b6i 1&) cta | u =0

u=-2

Ttr bang bién thién ta thdy u c¢6 3 diém cuc tri. Dé ham sé g (x) co 13 cyc trj thi s6 nghiém

u=>5
don (boi1¢) ciia | u =0 phai bang 10.
u=-2

Dé ¢6 10 nghiém boi 1¢ thi cac dudng thing u = —2;u =0 phai nam dudi m* —m—1 (néu nim

trén thi chi cho tdi da 6 nghiém) va duong thang u =5 phai nam trén m* —m —1.

Yéu cau bai toan <

Cau 26: Chon A

m>

2

m-m-1>0&

m<

1+\/§

2
1-5 —L 5m= {-2;-2;2;3}.
2

m?>—m-1<5& -2<m<3

Ta c6 bang bién thién ciia ham y = ‘h (x)‘ = ‘ax3 + bx‘ nhu sau

Taco g'(x) :‘ax3 +bx" .f’(‘a)ﬁ +bx‘+2m+3) =

r |—oo 0 oo
+oC +0o0
|h(x)]
0
2 2
x(3ax +b)(ax +b).f’(‘ax3+bx‘+2m+3).

‘ax3 +bx‘

R3 rang g'(x) khong xéc dinh tai x =0 va doi dau khi x di qua 0 nén x =0 1a 1 diém cuc trj

ctia ham s6 g(x) =
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Cau 27:

Cau 28:

F|ax3+bx|+2m+3=7 F|ax3+bx|=4—2m
Ta co: f’(‘ax3+bx‘+2m+3)=0<:> ‘ax3+bx‘+2m+3=3 & ‘ax3+bx‘=—2m

‘ax3+bx‘+2m+3=—3 ‘ax3 +bx‘=—6—2m

Déham sd g(x) c6 itnhat 3 diém cuc tri thi phuong trinh g'(x)=0 c6 it nhat 2 nghiém phan
biét khac 0 va g'(x) d6i dau khi di qua it nhat 2 trong s6 cac nghiém do.

Tir bang bién thién, ta cé 4-2m >0 m<2—"E sm=1.

Vay c6 1 gia tri cua m thda man yéu cau dé bai.

Chon B
. 6(6x—5
Xétham s y = f(|6x—5[)+2021+m. Dat u =|6x—5|=4/(6x-5) =05 73) )2
(6x - 5)
\ o 5
Ham u dat cuc tri tai x = g
Bang bién thién kép nhu sau:
' —o0 ‘; +0
u e Q o0
" \ / \ /
f{:rr)+202] +m M\‘ m+2024 \\ /
m+20[?/ m 42017

Suy ra ham s6 y = |f(u) +2021+ m| c6 3 diém cyc dai thi:

m+2017<0
& -2024 <m <-2017

f—
m+2024>0
DomeZ=>me {—2023,—2022, -2021,-2020, —2019,—2018}.

Chon B

D6 thi hamsd y = f' ( x) cittruc Ox tai ba diém phan biét x =—4;x=1;x =5 nén ta co thé

suyra f'(=7)= f'(3)= /(1) =0

Xétham s6 h(x) = f(=x +2x- 2020+m) cd h'(x)=(=2x+2) f'(=x +2x=2020+ m).

x=1

Taco (x)=0 .
aco H(x)=0= (- +2x-2020 4 m)=0 (¥)
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(X7 +2x—2020+m=—7 |m=x>—2x+2013
Khi do, (*) | —x> +2x-2020+m=3 < |m=x"—2x+2023.
—x?+2x-2020+m=11 m=x>—2x+2031

Biéu dién trén gian do V nhu sau:

Pé ham s6 y= f(—|x|2 + 2|x| -2020+ m) c6 7 diém cuc tri thi ham s
y= f(—x2 +2x-2020+ m) phai c6 ba diém cuc tri duong.

- 2012<m<2013
Tir d6 suy ra: —"== 5> m [2023;2030].
2023 <m <2030

Vay c6 7 gia tri nguyén ctia tham s6 m thoa méan.

Cau 29: Chon A

<-1 . A
Taco: f'(x)= ? e . Khi do, bang bién thién ctia f (x) nhu sau:
2x+b neu x > -1
£ =90 -1 -b/2 +2
Fix) a H - 0 +
Bl u=1 /
f(x)
1
a N—E
a>0

Ham s6 y = f(x) phdi lién tyc va xac dinh tai x=1=1{ f(~1)=—a+b=-b+a-8.

—2>—1
2
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SSeb=a-4 = 0<m<6.Vaycotitca 5 gia tri nguyén thoa man.

Cau 30: Chon C
biat u =2021x — 2. Xét phuong trinh f’(u) =0 xe {—%;—3;0;3;4}.

Suyra: u € {—9096,5;— 6065;— 2;6061;8082} .

Khi d6 ta st dung phuong phap ghép truc nhu sau:

x —20 %
u=1-4x [+= 8082 6061 -2 —6065 -9096.5 —a0
t=f(u) |+ 1 0 1 Ay ==y =27 § 3 1 -1 i 39

40 = i

1\ VAR A

—2—m —2—m 2-m 2-m —2-m -2-m —2—m

DPé ham sb da cho c6 17 diém cuc trj thi: 18— m<0<52—m < 18<m <52.
Viy c¢6 34 gia tri nguyén cta tham s m théa min yéu ciu bai toan.

Cau 31: Chon C

’ x=-1
Ta co: (f(x2 +2x)) =0 (2x+2).1'(x? +2x)=0<:{f,(x2+2x):0

Duya vao db thi, suy ra phuong trinh f ’(x2 + 2x) =0 co hainghiém bgiléla 2 va 5
_[r®=0

7'(35)=0
Do d6 phuong trinh f’(x) =0 c6 hai nghiém boi 1é 1a 8 va 35. (1)
Xéthamsd y=g(x)= f(x4 —4x” +6x° —4x) lién tuc trén R co:
(f(x4 —4x%° +6x° —4x))' =0 (42" —1207 +12x—4).f(x* —4x* +6x7 —4x) =0
4(x-1)’ =0 x=1

Sl x4 +6x'—4x=8 < lei\/g.

{4x3—12x2+12x—4=0
xt—4x® +6x* —4x =35 x:li\/g

=

f’()c4 —4x’ +6x° —4x) =0
Ca 5 nghiém nay déu lam boi 1é trong d6 c6 dung 3 nghiém dwong
Hay ham s y = g(x) =f(x4 —4x +6x° —4x) ¢6 5 diém cuc tri trong d6 c6 ding 3 nghiém

dwong. Suy raham s y = g (|x|) = f(x4 —4|x] +6x —4|x|) ¢6 2.3+1="7 diém cuc tri.
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Ciu32: ChonD
Xét ham s6 u :f(xs)—x3 co u’=6x5f'(x6)—3x2 =3x’ [2x3f’(x6)—1]
x=0
r_ 2 3 1 6 _
W=0e30[ 207 (x)-1]=0e 2 (x) =1 ()
Néu x<0=2x"<0,x°20= f'(x*)20= 2x" f'(x*)-1<0-1=-1= g'(x) < OVx <0.
Néu x>0dat t=x°>0=> x> =/t
Khi d6 phuong trinh (1) tré thanh 2\/;f’(t):1<:>f'(t):% (1>0) (2
t
. 1 1 3 . . s .
Hamsd y=——= ¢6 y'=——=<0, Vx>0 Ve do thi ham so6 nay cat @6 thi ham so f'(x) tai
2nx NS (x)

mot diém c6 hoanh do x=a > 0. Khi do, (2)<:>t=a<:>x=§/;.
Bang bién thién nhu sau:

x

u'

u
Trong do, u(0)=f(0)-0=0. Vivay u co 1 diém cuc tri va u d6i ddu 2 lan.
Do d6, ham ség(x) =|u| c63 diém cuec tri.

Cau 33: Chon B

Ta c6 dao ham: g'(x)=3f'(3x—1)—27x2+9x—6.Dét t=3x-1=3x=t+1

Suy ra: g'(¢)=3/"(¢t)-31-3t-6

t=—2:>x:—l
3

Giai phuong trinh dao ham: g'(¢1)=0< f'(t) = +t+2 < |t=-1=>x=0

t=l=>x=—

Bang bién thién cia g(x) nhu sau:
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Cau 34:

1 2
r |—oo —3 0 3 —+o0
g'(x) + 0 - 0 + 0
+o¢ 4085 +oa
x
g(x)
2127 :192‘9
o | 2

Viay ham sb g(|x|) 6 ba diém cuc tri

Chon B
Taco g'(x)=4x3f'(x4)—4:g'(x) =0<:>x3f'(x4) =1 (*).

Nhan thidy x=0 khong la nghiém cua phuong trinh (*) nén chia 2 vé cho x°, ta duoc

' 4 _L
f(x)—x3
1
"(¢)= , (khi 0
o [ SO 0
bat t=x"t>0)=>x = : . Khi d6 ta c6 . (*).
e x<0 7(1)=--L. (khix<0)

43’
e
86 nghiém cuia phuong trinh g'(x)=0 twong tmg sb giao diém cta d6 thi ham s y = f7(¢) va
C o g . 1 .
hai d6 thi ham so y :iﬁkhl t>0.
t

Dua vao bang bién thién cia f "(x), ta v& m6 phong dd thi ham s6 y=f "(1) vave dd thi ham

. 1 1 )
SO y—%, y——ﬁkhl t > 0 nhu sau:

Y

t=1 xt=1,x<0 x=-1
Khidé (*)=|r=t,6,>1 =|x'=1,x<0|x==41.

t:tz,t2>t1>1 x4:t2’x>0 X:{l/g
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D@ thiy x>(‘/z thi g'(x)zf'(x4)—i3>0.
X

Béng bién thién

X —n -1t

¢'(x) - 0 + 0 - 0 ¥

Vay ham s6 di cho co 2 diém cyc tiéu.
Cau 35: Chon A
Xétham s h(x)= f(2x+m-3)
Taco: h'(x)=2f"(2x+m-3)=0 < f'(2x+m-3)=0
Tir d6 thi clia ham s f"(x) suyra f'(2x+m—-3)=0 < 2x+m-3=k

x=MT_m vGi ke{—3;—2;a;b;3;c;5} (—g<a<—1; 1<b<§; 4<c<?)

Ham s6 y=f(2|x|+m—3) c6 7 diém cuc trj < ham sb h(x)=f(2x+m—3) co 3 cuctrico
hoanh do duong, ma 3 1a nghiém boi chin cua f'(x) nén ham s h(x)=f(2x+m—-3) ¢6 3

cuc tri c6 hoanh d¢ duong < phuong trinh 7' (x) =0 c6 3 nghiém duong phan bi¢t khac 6=m

a+3-m 0
2 < {a+3—m<0 {m>a+3
=

IS
b+3—-m b+3-m>0
2

S a+3<m<b+3
m<b+3
>0

4 4
Do —§<a<—1 Vél<b<§ nén —1+3<m<1+3 hay 2<m<4

Vay ¢6 3 gid tri nguyén ciia m théa man yéu cau bai toanla 2; 3; 4.

Cau 36: Chon C
Ta co:

2 1)(lx-1-1)

g'x)= =1

Il
N o =

f'(x2—2|x—l|—2x+m)=0<:>

X
X
X
(¥ =2x-1]-2x+m)=0

Dua vao @6 thi ham so

x=0 x2—2|x—1|—2x+m=l x2—2|x—1|—2x=l—m
f'(x)=f'(x)=0e x:12:> x2—2|x—1|—2x+m=2:> x2—2|x—l|—2x:2—m

X =

ve3 O 2e-l-2x4m=3 |’ =2fx-1|-2x=3-m

Xétham s6 £ (x)=x" —2|x—1|—2x. Ta c6 bang bién thién nhu sau:

X | —» 0 1 2
; - - 0 -

/‘1\_2 /m

+XL

o
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Cau 37:

Cau 38:

Cau 39:

D& hiam s6 ¢0 9 cuc i thi

Trwong hop 1: 2<2-m<-1<3<m<4
Trwong hop 2: 1-m>-1<m<2.

Vay c6 3 gi tri cia tham s6 m thoa man.

Chon D
Ta c6. V6i x =2 1a nghiém kép, x=0,x =1 1a nghiém don. D6 d6 ham s6 f'(x) c6 hai diém
cuctrila x=0,x=1.
1 1

bat g(x) =f(5x2 —6x+mj:> g'(x)= (x—6)f'(§x2 —6x+m).
[x=6

1,

—x —bx+m=2

Khidé g'(x)=0< .
&) %x2—6x+m=0(1)

%xz —6x+m=1(2)

Pé ham s6 c6 5 diém cuc tri thi (1)&(2) c6 hai nghiém phan biét khong trung nhau va khac 6
A >0 m

AZ >0 9—E>0

Suy ra %~62—6.6+m¢0 9—(”17_1)>0©m<18:>me{1,2,...,17}.

2

Viy tong cac gia tri ctia m 1a 1+2+...+17 =153,
Chon B
Tacs: g(x)=[/ ()] +[/'(0)] =2/ ()" (1) =[/ ()= 1" (x)] -

DPa thuc bac bdn f (x)zax +bx’ +ex’ +dx+e tlep xtc v6i truc hoanh tai hai diém
x=-1, x=2 do do f(x)za(x+1)2(x—2)2 voi a>0.
Do lim f(x)=-+,suyra f(x)=a[2(x+1)(x-2) +2(x=2)(x+1)"|.

Jim £ (x
F(x)=f(x)=a(x+1) (x=2) —a| 2(x+1)(x=2) +2(x=2)(x+1)" |
=a(x+1)(x=2)[ (x+1)(x-2)-2(x- ) 2(x+1)]

(x-2) 2)x(x-5).

—a(x+1 x—2 (x2—5x) a(x+1
Do d6 g(x)= [f(x) f’(x)] (x+1) (x—2) (x—S)2 c6 7 diém cuc tri.

Chon A
Ta co f(x)z'[(4x3+2x)dx=x4+x2+c.Do f(0)=1:>C=1.Ve§y f(x)=x4+x2+1.

Taco g'(x)=3/> (x)f'(x)=3(x4+x2 +1)2 (4x3 +2x) =3(x4 +x° +1)2(2x2 +1)(2x).
Dao ham: g'(x)=0<:>x=0.
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CHUYEN DE: HAM SO
Bang bién thién ctia ham g(x)= f~(x) nhu sau:

X |—oo 0 +0
g% - 0 +
+00 +00
gl \ /
1

Duya vao bang bién thién ta théy ham s6 di cho chi c6 mét diém cuc tiéu
Cau40: Chon D

2
Xét ham s6: g(x)= 2x thi co: g'(x)zl_—)C

x*+1 ( 24 1)2
Bang bién thién nhu sau:
T —o0 =1 1 +co
g'(x) 0o + o
1
/ 6 ~ y=m
0
9(x) B / TS
A % . y=m

Suy ra ham s6 y = g(x)—m ¢6 2 diém cyc tri.

Lai théy, dd thi ham sb y=g (x) —m cét truc hoanh tai nhiéu nhat 2 diém.

0<m<l
Viay ham sb f(x) = ‘g(x)—m‘ c6 toi da 4 cuc tri, dat duoc khi

——<m<0
2
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[1I. GiA TRI LON NHAT — GIA TRI NHO NHAT CUA HAM SO

AR\ S B TIM GTLN - GTNN CUA HAM HOP

B DANG TOAN TRONG TAM  ; Tim gi4 tri 16n nhit hodc gia tri nho nhét ciia ham hop
y= f[u(x)] hodc y = g[f(x)} +h(x) trénmién D cho trude
PHU'ONG PHAP:
Cach 1: it 4n phu ¢ = u(x) hoac t = ul:f(x)]

Cach 2: Tach bi€u thire can tim thanh cac biéu thirc don gian va tim min, max

Ciach 3: Sir dung dinh nghia va timg dung cua tich phan dé tim min, max .
:7\R\\WA GTLN - GTNN CUA HAM SO CHU’A TRI TUYET POI

B DANG TOAN TRONG TAM  , 1y 1 dé maxy = |f(x)+m|=a (a>0)
Q PHUONG PHAP:

CACH 1:
Buée 1: Tim K = Enaﬁ)if(x) va k = [mlg] (x) (voi K > k).

Bude 2: Kiém tra xem max{|m+K|,|m+k|}2 e+ K] +|m+ ] > [+ K —m— A > K —# _

2 2 2
. |K—k| . m+k=-a
o Trwonghgpl: —<a.DPé maxy=a < :me{—a—k;a—K}.
2 [a:8] m+K=a
. |K — k|
e Truwong hop 2: 5 >a=>med.
CACH 2: Xét truwong hop
|m+K|=a

° Tru’(‘mg h(.)I) 1: max:|m+K|<:>{|m+K|2|m+k|

|m+k|=a
e Truong hop 2: max=|m+k|c>
|m+k|2|m+K|
CACH 3: Sir dung db thi
B DANG TOAN TRONG TAM . Tim 1 dé [Iniﬂrﬁy=|f(x)+m|=a (a>0)
G PHU'O'NG PHAP:
Budc 1: Tim K =fnaﬁ)if(x) va kz[mlgz]f(x) (V61 K > k).
, . m+k=a |m+K=-a m=a—k |m=-a-K
Buéc2: Dé miny=a < v = v =>meSUs,.
[@:8] m+k>0 |m+K<0 m>—k m<—-K

Ngoai ra, c6 thé sir dung bat dang thuc tri tuyét dbi dé giai quyét bai toan
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Caul:

Cau 2:

Cau 3:

Cau 4:

las DE BAI
Cho ham s6 y = f(x)= ax> +bx? +cx+d vaham sb y = xf (x) cung dat cuc tiéu tai x=1 va
c6 tong hoanh do giao diém ciia d6 thi hai ham s bang 4. Biét gid tri 16n nhét va gia tri nho nhat
. 1 ) e & N
ciiaham so y = f(x) trén doan [5;4} lan luot 14 « va 2a +1. Gid tri cta soO thuc « bang

-2 B~ C.——. D. — =
320 291 108 307

Goi S 1a tap chua tit ca cac gia tri thuc nguyén tham sdm sao cho gia tri 16n nhat cia ham s6

‘x3_3x2_m‘ N s 12 4z \ S A
f(x)= - trén doan [0;4]bang — . Tong binh phuong gia tri ciia cac phan
\/<x3—3x2—m) +25 13
tir ciia S bang:
A. 68. B. 80. C. 100. D. 41.

Cho ham s y=f(x) c6 f'(x)<0 véi VxeR . Biét ring trén doan [-1;1], ham sd
y= f(x4 —6x° —4x) dat gia tri nho nhét tai x=mcosﬂ (mn,peN; n<p; n la phan sb
p

t6i gian). Gid tri m + n.p bang
A. 1. B. 2. C. 47. D. 65.

Cho ham s6 y= f(x) c6 bang bién thién nhu hinh duéi day. Tim gia tri 16n nhét ciia ham s6

g(x) Zf(4x—x2)+§x3 —3x’ +8x+% trén doan [1;3)].

x | —oo 0 4 -+
Yy - 0 i 0 —
+0 5
y
\ _3 / \—m
A. é B. 15. C.Q. D.12.
3 3

Cho ham sb y = f(x) c6 dao ham f'(x) =x""" —x v&imoisé thuc x , ddng thoi f(O) =2020
va z,¢ 1ahai s thyc tily y théa man z > ¢ > —1. Gia tri 16n nhat ctia f(t) —f(z) bang

_loto, B. 2% c. 1010 p. 2%
1011 1011 1011 1011
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Cau6: Cho ham s y= f(x). Bi¢t ham s§ y = /'(x) c6 do thi cat truc P
hoanh tai cac diém c¢6 hoanh do lan luwot 13 b,c,d
(a<b<c<d<e) nhu hinh v&. Goi M,m lan lugt 1a gia tri 16n

nhat va gi4 tri nho nhat cua ham s6 y = f(x) trén doan [a;e].

Khang dinh nao sau day dung?
A M+m=f(d)+f(c).

Céu7: Chohamsd f(x) c6 daoham lién tyc trén R va c6 bang xét dau

cua dao ham nhu sau

x‘—oo -4 1 2 4 + o
fEl o+ 0 - 0 - 0+ 0 -

Biét f(4)=/(-4)=—14.Giatril6n nhét ciia ham sé y=|f(x)+5| trén doan [-4;4] dat dugc

tai di€ém nao?

A, x=-4. B. x=-1. C.x=2. D. x=4.
Ciu 8: Chohamsdbacba y= f(x) c6 do thi la dudong cong trong Y= §(2) Y
hinh bén duéi. Gid tri 16n nhit cua ham sd 4

g(x) = f(x2 —3x+ 2) +2022 trén doan [—3;%} bang

A. 2025. B. f[ﬂj-f- 2022.

16 -2 -1\‘171 . \ T
C. 2024 D. f(%)+2022. )

Ciu9: Cho ham s6 da thirc y = f(x) c6 do thi ham s6 y = f'(x) 1a duong cong trong hinh v& bén

e . . 47 .
dudi. Gia tri 16n nhat cua ham s6 g (x)= f(3x)—3x” —6x trén doan [—l;g} bang

L Em -
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88 19 I7 5
A. f(4)-—. B. f(1)-—. (=) +—. D. f(-1)+=.
OR: OR C./(-1)+5 f(0)+3
Cau 10: Cho hams6 y = f(x) c6 bang bién thién nhu sau:
% —o 1 3 +°o

f"(x) + 0 — 0 +

S ()

Tim gié tri 16n nhat ctia ham sé y =f(‘sinx—\/gcosx‘+l)—2cos2x+4cosx—10.

A. 2. B. 5. C. 9. D. -2.
A sk . S 4 A 1A xz_xy+3:0 2 s Ay o s
Cau 11: Cho x;y la céc so thuc duong thdéa man dicu kién . Tong gié tri 16n nhat va
2x+3y-14<0

gi4 tri nho nhat cua biéu thirc P =3x’y — xp? —2x* + 2x thudc khoang nao dudi day?
A. (0;+00). B. (-2;2). C. (L,3). D. (—oo;—1).
Cau12: Cho hamsd f(x) lién tuc trén R va ham sé f7(x) c6 d6 thi nhu duong cong trong hinh bén.

Bat phuong trinh 3 f(x) < x* —3x” + m nghiém ding v6i moi x € (—1;3) khi va chi khi

A.m23f(—1)+4. B.m23f(3). C.m>3f(—1)+4. D.m>3f(3).
Ciu 13: Cho ham s f(x), dd thi ciia ham s y =f'(x) 1a dudong cong nhu hinh v&. Gia tri nho nhat

ctia ham sb g(x)zf(2x—1)+6x trén doan {%;2} bang

)

e = —————{ \D)
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

A. f(1)+6. B. f(3)+12. C. f(0)+3. D. fL%J
C6 bao nhiéu gia tri nguyén cua tham s m trén khoang (—40;32) dé rr[l%] % > %?
xell; X+

A. 64 . B. 65. C. 69. D. 79.

Cho hai ham s u(x) =x+logx va v(x) =x —mx’ +(m2 +1)x—2. Goi M la gia tri 16n nhét

ciahamsd y= v(x+u (x)) trén doan [1;10]. Khi M dat gia tri nhé nhat thi gia tri ciia m bang?
21 11

A, —. B.5. C. 21. D. —.
2 2

Cho ham s6 f(x)=ax’ +bx’ +cx, (a>0,b>0) thoa man f(3)=—%; £(9)=81.Goi S 1a
tap hop tht ci cac gia tri cia tham sb m sao cho r[I}le;tS)]<|g(x)|+Elli;%|g(x)|=86 voi

g(x)=f(1-2x)+2.f (x+4)+m. Tong cia tat ca cac phan tir cia S bing

A.11. B. -80. C. -148. D. -74.
\ X X—2m2 —m . N , e . ) ) e 2
Cho ham s0 y = " . Goi § 1a tap chura tat ca cac gia tri thyc cia tham so m dé
%=

rﬁgi(yzhﬁg?y—#Tap S tuong tng la

AL {1} B. 2. C. (0:1). D. [%1)

Xét ham sd f(x) = ‘xz +ax+b|, voi a,b 1a tham sb. Goi M 1a gia tri lon nhat ctua ham sb trén

[~1;3]. Khi M nhan gia tri nho nhat c6 thé dugc, tinh a +2b .
A. 5. B. -5. C. 4. D. 4.
Cho ham s y = f(3 —2x) c6 bang bién thién nhu hinh vé

T

— oo 2 5 + oo

2

N

C6 bao nhiéu s6 tw nhién m dé ham sb g (:c) = ‘Qf(a:2 —4z+3)— m‘ c6 gia tri 16n nhat?

]

A. 1. B. 3. C. 4. D. 2.

Cho ham sé f(x):x“r
X+

cho £Iel[201>l(]|f(x)|+2£§[(1)1}]|f(x)| <200?

v6oi m la tham so. C6 bao nhiéu gid tri nguyén cua tham s6 m sao

A. 400. B. 301. C. 401. D. 200.
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Cau 21: Goi |a;b| 1a tap hop tit cd cdc gid tri cia tham s6 m d¢é h¢ bat phuong trinh
¥’ =3x-4<0 . » )
5 5 c6 nghiém. Tinh a+b.
X —3x|x|—m —15m=>0
A. -17. B. 15. C.17. D. -15.
Cau 22: Cho hamsb f (x) lién tuc trén doan [—4;4] va c6 bang bién thién nhu hinh v& bén dudi.
x| _4 -3 —2 1 2 3 4
; 'i 5 i i i i
) ¢ | / | 4 ’ .
sl i ' E
\_2 :/ 5
—6
C6 tat cd bao nhiéu gia tri thuc ctia m €[-4;4] dé ham s g(x)= ‘f(x3 +2x)+3f(m)‘ co gia
tri 16n nhat trén doan [-1;1] bang 8?
A. 11. B. 9. C. 10. D. 12.
n x+2m . \ A A 5 7 e . ”
Cau23: Cho ham sé f(x)= > Goi S 1a tap hop tat ca cac gid tri cia m sao cho
X+
max‘f ‘+m1n‘f ‘ 2.S6 phan tir cia S bang
A. 1. B. 0. C.2. D. 3.
Cau 24: Hoi co tat ca bao nhiéu gia tri nguyén ctia tham s6 m e [—40;40] dé gia tri 16n nhat cia ham sb
2
-4
E e A -
X +x+1
A. 76. B. 73. C.75. D. 78.
Cau 25: Goi ¢ la gid tri nho nhat ciia ham s6 f(x) =x*-2mx’ +(m2 Jrl)x2 —2mx—m’ +2m . Khi tham
s6 m=m, thi ¢ dat gia tri 16n nhit bang . Gia tri cta biéu thac T =m, +a,, bang
A. 2. B. 0. C. 4. D. 1.
Cau 26: Goi S latap cac gia tri thuc cia tham s6 m sao cho gia tri 16n nhét caa ham s6 y= ‘x3 —3x+ m‘
trén doan [0;2] bang 3. Tap S co bao nhiéu phan tir
A. 1. B. 0. C.6. D.2
Céiu 27: Cho hamsb y =f(x) =2x"—4x—2. Goi S la tdng tit ca cac gia trj cua tham s6 m dé ham sd
=‘f2(x)—2f(x)+m‘ dat gia tri 16n nhét trén doan [—1;3] bang 15. Tong S thudc
khoang nao sau day?
A. (—25;—15). B. (—14;1). D. (1;8). D. (8;12).
Ciu 28: Chohamsb y = ‘xz —2x—41/(x+1)(3—x) +m —3‘ . Tinh tong tat ca cac gia tri thuc cta tham sb

m dé gié tri 16n nhat cta ham s6 da cho bang 2021.
A. 4048 . B. 24. C.0. D. 12.
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Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cho ham s6 f (x)lién tyc trén R va dd thi nhu hinh v& bén:

Y I
43 e

L]

e 5l
O

| &=
N
=Y

2x+1 2 , B
x+2j+m S (m) ¢6 max|g (x)|=37

A. 7. B. 4. C.6. D. 8.

C6 bao nhiéu sé thuc mdé ham s g(x)= f(

Cho ham sb y = f(x) c6 dao ham cap hai trén R. Biét f'(0)=3, f'(1)= f"(-2020)=0 va
bang xét dau ciia " (x) nhu sau:

X | —oo 0 1 L

S(x) ‘ + 0 - 0 +
Hamsb y=f (|x - 1| —2020) dat GTNN tai diém x, thuoc khoang

A (-131). B. (1;2). C. G?j D. (1%)

Cho ham sé f (x) =x” —2x—1. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé gia tri 16n nhat
clia ham s6 g (x)= ‘fz (x)—2f(x)—i—m‘ trén doan [—1;3] bang 8.

A.S. B. 4. C. 3. D.2

Cho ham sé f(x)=x"-2x’+m (mla tham sb thuc). Goi S 1a tap hop céc gid tri cta m sao
cho n{gcge|f(x)|+i[70uzr]1|f(x)| =7.Téng cic phan tir cia S 1a

A. 7. B. 14. C.7. D. -14.

Cho ham sb f (x) =x’ —3x" +1. Co tit ca bao nhiéu gi4 tri nguyén cia tham sé m dé ham sb
y= ‘f(sin x++/3 cos x) + m‘ ¢6 gi4 tri nho nhat khong vuot qua 5?2

A. 30. B. 32. C. 31. D. 29.
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

mx—2\/2x+7—m
x+2

Xét ham sd f (x) = , v6i m 1a tham sd thuc. Co bao nhiéu sb nguyén m

thoa man diéu kién 0 < r[nu% f(x)<2.
-1;3
A. 6. B. 7. C. 4. D. s.

Cho ham s6 f(x)=ax’ +bx’ +cx;(a>0;6>0) théa man f(3):—g;f(9):81. Goi S 1a

tap hop tit ca cac gia tri cua tham s6 m sao cho r[nf%(|g(x)| + El113|g(x)| =86 voi

g(x) = f(l— 2x)—|—2.f(x+4)+m . Tong clia tat ca cac phan tir cia S bang

A. 11. B. —80. C. —148. D. —74.

Cho ham s6 f(x)= (sinx—m)2 +(cosac—n)2 (m,n 1a cac tham s6 nguyén). C6 tit ca bao nhiéu
A A . — 9

b0 50 (m,n) sao cho rg%lf(x)+r£1§§xf(x) 527

A. 4. B. 12. C.0. D. 8

Cho ham s6 f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh v& bén. C6 bao nhiéu s6 thuc m dé

bat phuong trinh (x—l)(m3f(2x—l) —mf(x) +f(x) —1) >0 nghi¢ém dung v6i moi x e R.

]

y = f(x)

A. 2. B. 3. C. 1. D. 0.

Cho da thitc £ (x) c6 dd thi clia hai ham s6 y = f(x) va y = f'(x) trén ciing mot h¢ truc toa
d6 nhu hinh v& bén. Phuong trinh f (x) = me" ¢6 hai nghiém thyc phan biét trén doan [0;2] khi
va chi khi

A e2f(2)sm<0.  B.e’f(2)<m<0. C.f(0)<m<0.  D.f(0)<m<0,
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Cau39: Chohamsd f(x)=

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

X" +5x+2
2x+1

phurong trinh 2021 f(\/3x2 —18x+28 ) —m\B3x? —18x +28 > m+4042 nghiém ding voi

moi x thudc doan [2; 4].

. C6 tat ca bao nhiéu gia tri nguyén duong ctia tham sé m dé bat

A. 673. B. 808. C. 135. D. 898.
2x+m .
Cho ham sb f( ) 3 .Giatricia m dé r[nlag](f( )+fn11§1f( ) 8 1a
— -
A.mzi. B.mz—ﬁ. C. m=-12. D.ng.
5 5 5

Cho ham s§ y = f(x) =x’=3x"+m’ —2m. Goi S 1a tap hop tit ca cac gia tri nguyén cta tham
s0 m thoa man 3r[r_13al)](f(|x|)+2r[r_131{]1f(|x|) <112. S0 phan tir cia S bang

A.12. B. 10. C. 11. D. 9.

Cho ham s bac ba y= £ (x) c6 db thi 14 duong cong trong hinh bén dudi. Gia trj 16n nhat cua

. L] .
ham s6 g(x) =f (x2 —3x +2) +2022 trén doan |:—3;5} bang

v

B s

WV "
9 \
21 3
A f E +2022 . B. 2024 . C. 2025. D. f Z +2022 .

Goi S 1a tap hop tat ca cac gia tri thyc cua tham s6 m sao cho gia tri 16n nhét cta ham sb
f(x)= ‘x3 —3x+m‘ trén doan [0;3] bang 16. Tong tat ca cdc phan tir ciia S bang
A. —16. B. 16. C. —12. D. —2.

Cho ham sb f(x) ( (x+m )—%m (m 1a sb thyc). Goi tong cac gia tri ctia m sao cho

i)
n[};ezl]x|f |+m1n|f |=% as (\/_ \/_) Glatrl—bang

A.i. B.g. C.E. D.E.
18 5 5 5

Cho ham s6 y = f(x)=ax" +bx’ +cx’ +dx, (a,b,c,d € R), biét db thi ham s y = f(x) nhu

hinh vé.
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Cau 46:

Cau 47:

Cau 48:

-
| \

Goi S 1atap hop cac gia tri cia x sao cho hamsd g (x) =

2f(x)—2
fz(x)—2f(x)+2

dat gia tri 16n nhét

hodc dat gia tri nho nhét. S6 ph?m tercuatip S la

A. 3. B. 4. C.5. D. 7.

Cho ham s6 f(x) = xrm . S6 gia tri cia m thoa man minf(x)+maxf(x) =E la
x+1 ' [1:2] [12] 3

A. 3. B. 0. C. 1. D. 2.

Cho ham f (x) lién tuc trén doan [—4; 4] va co bang bién thién nhu hinh vé& bén duéi.

5]
|
[
]
-

-3 -9 1 2

5

fiz) \ﬁ \
=0

Co6 tit ca bao nhiéu gia tri thuc cda tham s6 m thudoc doan [—4;4] dé ham sb

T E—

g(x):‘f(x3 +2x)+3f(m)‘ c6 gid tri 16n nhét trén doan [-1;1] bang 8?
A. 12, B. 11. C.9. D. 10.

Vx +2—x +[4x 2| +]6— 4]
|2x —1|+[2x—3| '

Cho ham s6 y = f(x) c6 do thi nhu hinh v& va ham s6 g(x) =

bit h(x)=f(g(x))—f(3—2x+x2)+f(2—\/4—m2). Goi M 1a gié tri 16n nhat cua &(x).

Gi4 tri 16n nhit cia M thudc khoang nao sau day:
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Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

A. (0;2). B. (2;4). C. (45). D. (5;10).

2x* —mx—4
x+2

A.m>l. B.m<l. C. meR. D.l<m<§.
4 5 4 4

Cho ham s6 f (x)= , v6i m 1a tham sb. Tim tham s6 m dé r[r_llllr]1|f(x)| > E?

4

Cho ham s f(x) =x —3x va g(x)= |f(2—cosx)+ m| (m 1a tham s thyuc) goi S 14 tap hop
tat ca cac gia tri cia m sao cho 3r§axg(x)+n}Rjng(x) =100. Tong gia tri tit ca cac phan tur

cia S bang
A. —16. B. 12. C. -32. D. -28.

Cho ham s6  y=f(x) dong  bién tréen R va  théa  man
[f(x)—x].f(x) =x"+3x" +2x%,VxeR. Goi M va m lan luot 13 gia tri 16n nhat va gia tri
nho nhét cia ham s y = f(x) trén doan [1;2]. Gié tri ctia 3M —m bang

A. 33. B. 3. C. 4. D. -28.

Cho ham s6 bac bdn y = f(x) ¢6 dd thi nhu hinh v& bén. C6 bao nhiéu gia tri nguyén ctia tham
s6 m thudc doan [0;20] sao cho gia tri nho nhét cia ham sé g(x) = H2f(x) +m+ 4| - f(x)- 3‘
trén doan [—2; 2] khong bé hon 1?

f(z)
T
A. 18. C. 20. D. 21.
. . L . . . 2mx —2+/4x+8
Co tat ca bao nhiéu gia tri nguyén duong ctia tham s6 m dé hamso f (x) = % m 5 al % co
X+

gia tri nho nhat trén doan [-1;1] 1a @ théaman 0<a<1.
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Cau 54:

Cau 55:

Cau 56:

A. 3. B. 4. C. 5. D. 2.

Cho ham s6 bac bén y = f(x) c6 d6 thi nhu hinh v& bén dudi. Goi S 14 tap hop tit ca céc gia
tri nguyén cua tham s6 m thudc doan [l; 20] sao cho gia tri nhd nhit cia ham sb
g (x) = |2f(x) +m+ 4| + |f(x) +3m - 2| trén doan [—2; 2] khong bé hon 2. Tong tat ca cac phan
tircia S bang:

v =f(z)

A. 207. B. 209. C. 210. D. 212.
Cho ham s y=‘x3—3x+m‘.Dét u, :r[l(}jsr]ly, u, =y(2), u :n[fé%icy.Giétri ctia tham s6 m dé

u,,u,,u, theo thr ty 1ap thanh mot cép s6 nhan 1a

A.&. B.E. C.2. D.%.

3 3
Biét d6 thi ham s6 f (x) =ax' +bx" +c ¢6 dung ba diém chung véi truc hoanh va
f(l) =—1;f'(1) =0. Goi S 1a tap hop tat ca cac gia tri nguyén duong cta tham s6 m dé bat
phuong trinh ‘f(x)—m‘ <12 nghiém ding Vx € [O; 2] . Sé phan tir cia S 1a
A. 10. B.11. C. 16. D. 0.
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Cau 1:

f2l HUONG DAN GIAI
Chon D
Xét y=f(x) =ax® +bx* +ex+d 6 /(%) =3ax’ +2bx+c va f"(x)=6ax+2b
Xét y= g(x)zxf(x) co g'(x)zf(x)+x.f’(x) va g”(x)z 2f'(x)-|—x.f”(x)
Vi cd hai ham s6 f(x) va g(x) cung dat cuc tiéu tai x = 1 nén ta c6

S(1)=0  (3a+42b+c=0

f”(l)>0 6a+2b>0 3a+2b+c=0 (1)
g()=0 T ]/Wrr(=0 SERd=0 @
g"(1)>0 2f'(1)+1./"(1)>0

Xét phuong trinh hoanh d6 f(x)=x.f(x) < (x—l)(ax3 +bx? +ox+ d) =0

T suy ra da thirc ax> +bx? +cx+d co nghiém x = 1, khi do
ax’ +bx? +cx+d=(x—l)[ax2+(a+b)x+(a+b+c)}

x=1

Tu dé h trinh t d 51

u d6 suy ra phuong trinh tuong duong voi sz +(a+b)x+(a+b+c):O 5)
Tu suy ra da thuc ax? +(a +b)x+(a +b+ c) ¢6 nghiém x = 1. Nhu vdy dé tong cac nghiém cia
phuong trinh bang 4 thi phwong trinh phai c6 mot nghiém bang 1 va mot nghiém bang 3, nén
9a+3(a+b)+(a+b+c)=0<13a+4b+c=0 (6)
b=-5a
c="7a
d=-3a
a<0

Tur,, va ta dugc . Vay f(x) =ax> —5ax* +Tax—3a véi a <0
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x=1
' _ 2_ 4 —
f(x)—3ax 10ax+7a, f(x)O@{xz
3
1
T 5 1 g 4
f(a) o+ 0 -
Sa _3‘2&
T’ 27
@) \ / \
v 9a
32a 32 _ —
Vay max f(x)=-——, min f(x)=9 .Tacé 3 27 ¢ s 307
1 27 |1, ~ 27
{—;4} [7,4} 9a=2a+1 a=——-
2 2 307
Cau2: ChonB
3 a2 5 32— m)
Taco f(x)= |x o Zn| = <x i ’2n>
\/(x3—3x2—m> +25 \/(x3—3x2—m> + 25
2
Détt:x3—3x2—m Vé’ltE[—4—m,l6—m]Khldéxéthémség(t>:2t—25
"+
2
Ta cod g(t):zt—gm(:)tz <144 V6i t € [—4—m;16 —m]
t*+257169
(m+4) <12° {4§m§28 m=
< S 4<m<8.Suyra
(m—16) <12* [-16<m<8 m=
Thu lai
L 144
V(nm=4:>t€[—8;12]:>g(t):@(:)tzu
- 144
Vmm:8:>te[—12;4]:g(z):@@t:—lz
Vay S ={4;8}.Suyra 4> +8* =80
Cau3: ChonC

Ta cod y'=(4x3—12x—4).f'(x4—6x2—4x)'
Do f'(x)<0 v6i VxeR nén y'=0<4x’ -12x-4=0<x"-3x=1.

Bang bién thién cia ham s6 g (x)=x"-3x -1 trén doan [-1;1]:

T -1 0 1

g'(x) - | -

g(z)
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Cau 4:

Suyra x’ -3x=1< x=x,(-1;0). Pat x=2cost, r € L%,%J , phuong trinh tr¢ thanh:

8cos3t—6cost=1<:>c0s3t=%<:> 3t=i%+k27r<:>t=i%+szﬁ, kel.

Vite z;z—ﬁ nén ¢ :5—7[. Do @6 trén doan [—1;1], yV=0cx= ZCOSS—”.
23 9 9
Bang bién thién ctia ham s6 y = f(x4 —6x° —4x) trén doan [-1;1]:

5
T —1 2c0s — 1
9

Y — 0 +

T e
Yy \‘

Do d¢, trén doan [-1;1], ham sb y = f(x4 —6x7 —4x) dat gi4 tri nho nhét tai x = 200827

Vay m=2, n=5, p=9 hay m+n.p=47.
Chon D

Taco g'(x) =f’(4x—x2).(4—2x)+x2—6x+8 = 2(2—x)[f'(4x—x2)+ 4;)1

Xétthiy Vx e[1;3]=>3<4x—x" <4= f'(4x—x7)>0

Mat khac 2=

>0 Vxe[L;3]

Suyra g'(x)=0< x=2

19 17 17 32
)= fO)+—< f(4) +—=5+—="2
g()f()+3<f()+3 373
19 19 19 34
D= fB)+—< fA)+—=5+—="—
g()f()+3<f()+3 *3°3
2(2)=5+7=12.
= g(1)< g(2); g(3)<g(2).V@yr[rllgi(g(x)=12 tai x = 2.
Chon D
1 1
Taco £'(x)=x"2 — A [ _ 2021 _ Yy = 02 1.2,
aco f (x) X x nén f(x) jf (o )dx j(x x) —2022x 2x +
Ma f(0)=2020:>C=2020.
Suyra f(x) =ﬁx2m —%xz +2020.
Xétham so f(x)= e L 000,
2022 2
x=0
f'(x)zO@xml—x:0<:>x(x2°20—1):0c> x=1.
x=-1

Bang bién thién:
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Cau 6:

3 —0 1 0 1 +o0
7'(x) = 0 + 0 = 0 +
S(x)

N N\

Trén [—1;+00) & f(¢)—f(z) dat GTLN thi f(7) dat GTLN va f'(z) dat GTNN.
co A g . . B _ 1
Theo gia thiét thi z >7> -1 nén (r_rllig)f(z)—f(l) =202 2 +2020.

Do te[-1L;z) va f(z) dat GTNN tai z=1 nén ?}Efff(t):f(o):zozo.

A , S 1 1 1 1 505
Vay GTLN cta f(¢)—f(z) bang 2020— (M_E 2020] 27705 " 101l
Chon D
Dua vao db thi, ta c6 bang bién thién

x a b ¢ d e
f(x) + 0 _
ff b) /[ d)
f(x)
flal flr ) fl_el

Ta co: S, =j1f'(x)dx=f(x)|i =f(b)-f(a); S, =;‘:—f'(x)dx=—f(x)

s, :ff-(x)dx:f(x)|j _ 7(d)-7(c): S, :E—f'(x)dx:—f(x)

1(@)>1(0)> 1e)

Ma {S,>S, nén § f(b)> f(d)= £(8)> £(d)

5> 5, f(e)>1(e)
Két hop voi bang bién thién ta c6 M = f(b) va m= f(e).
Vay M+m=f(b)+f(e).

Chon C
Ta c6 bang bién thién sau:

S, > S, f(a)>f(c)
0119~
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T - -4 1 2 4 + ©

f(x) + 0O - 0 - o + 0 -

f(x) / 14\ / M\

f(2)
f12)+3|

NN,

Ttr bang bién thién ta c6 gid tri 16n nhat cia ham s6 y =‘ f(x)+ 5‘ trén doan [—4;4] dat duoc tai

i) +3]

diém x=2.
Chon A
Ta co: g'(x) =(2x—3)f'(x2 —3x+2)

2x-3=0
g(x)=0|x’-3x+2=0< lee[—?a;l
x*=3x+2=2

o= N
| |

|
Nod
|~
||

Khi @0, ta co:

g(O) = f(2)+ 2022 = 2025, g(—3) = f(20) +2022, g(%) = f(%) +2022 < 2025.

Ham s6 y = g(x) xac dinh va lién tuc trén {—3;%} . Do do, [mafj g(x)=g(0)=2025.
_3;5

Chon D
Taco g'(x)=3/"(3x)-2.3x—6. Xét g'(x)=0@3f'(3x)—2.3x—6=0@f'(3x)=§.3x+2

; . 2
Ta di v& d6 thi ham so y=§x+2.
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x=-1
3x=-3 |,__1
o 3x=-1 3
Duya vao hai do thitaco g'(x)=0< = 1.
3x=1 XZE
3x=4 4
xX=—
L 3
Béng bién thién
1 1 4
x I -= - —
1 3 3 3

+ 1] - 0 -
] I i NS

Ttr bang bién thién suy ra n[laﬁ}g(x) = f(—l) +§.
xe| -1~

3

Cau 10: Chgon B

. . Vs 1
bit tz‘smx— 3cosx‘+1=2 sm[x——j +1=>1e[L;3].
A X0, 0
Xétham y = f(r) véi t €[1;3]. Ta co bang bién thién sau:
70 T _
Do dé y = f(t)<2Vte[l;3]. Ddu “=" xdy ra khi 1 =1.

t=1<2

. T
S| xX——
[ 3j

Dit g(x)=-2cos2x+4cosx—10=—4cos’ x+4cosx—8= —(2cosx—1)2 -7.

+1=1<:>sin(x—%ij@xz%Jrkﬂ(keZ).

Khi d6 g(x)<-7.Déu “="xay ra khi COS)C:%@x:i%-szﬂ(kEZ).
Tu va :>y:f(‘sinx—\/gcosx‘+1)—2cos2x+4cosx—10S2+(—7):—5.
Dau “=" xay ra khi x = %+ k2n(kelZ).

Vay gia tri 10n nhat cia y=f(‘sinx—\/gcosx‘+1)—2cos2x+4cosx—10 la -5.

Cau 11: Chon A
. | X¥=xp+3=0 (1
Tir dé baitacé x>0,y >0. Theo gia thiét > M)
2x+3y-14<0 (2)

2 2
+3 5x"—=14x+9
al thay vao ta dugc X 7RI <

Tusuyra y= 0:>1£x£%(d0x>0).

X

Khi do P=3x2y—xyz—2x2+2x=2x3—2x2+5x—2
X

Co P':6x2—4x+5+%>0, vxe{l;ﬂ
X
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. . 4
Do d6 m19nP=P(l) =—4 va m%xPthgJ— 1148 Vay m1nP+maxP=ﬁ=5.l84
i) 9

f ) s R s
Cau 12: Chgn A
Xét ham s6 g(x)=3f(x)—x3+3x2 <m.

BAt phuong trinh 3f(x)<x’-3x*+m nghiém dung véi moi x e (-1;3) < m> r[{lle};](g(x).

x=-1
bao ham: g'(x)=3f"(x)-3x>+6x.Cho g'(x)=0< f'(x)=x"-2x | x=1
x=3

Ta thiy g'(x)<0,Vxe[-1;3] suyra I[I}S.S)](g(x)zg(—l) =3f(-1)+4.Vay m=3f(-1)+4.
Cau 13: Chgn A
Xétham sé g(x)=f(2x—1)+6x trén doan {%;Z]

x-O(l)
2x—1=-1 1
. ' ’ ’ ' 2x—1=0 xZE
Taco g (x)=2f (2x—1)+6; g (x):0<:>f(2x_1):_3 PN o
2x—1=1 x=1
2x-1=2 3
x==
L 2
Bang bién thién
1 3
r |2 1 2 2
gzylo - 0 + 0 +
Dua trén bang bién thién, Irlling(x)zg(l)zf(l)+6.
B
Cau 14: Chon B
Théy ham sb y :M lién tuc trén doan [1;20] nén ton tai max my—2Nx+4 .
2x+4 xe[1;20] 2x+4
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max |~ — 2x+4 > > & Bét phuong trinh max—x +4 2 > c6 nghiém x €[1;20]
w20 2x+4 4 2x+4 4

mx—=2\x+42 §(2x+4)
= 4 c6 nghiém x e [1;20]

mx—2~x+4 < —%(2x+4)

2x+4 +§(2x+4)
m= 4 = f(x) m > min_f(x)
= * c6 nghiém x e [1;20] = w020 .
xtd - (2x+4) m < max g (¥)
m< x4 = g(x)

Khao sat cac ham s6 f(x),g(x) tim duogc

554446
20

~3,24 va max g( ) g(12)=—%=—2,25.

xe[1;20]

min f( ) f(20)=

xe[1;20]
Viy cac gia tri nguyén can tim ciia m 1a =39,-38,...,—3:4,5,...,31, do d6 c6 tat ca 65 gia tri.
Cau 15: Chon A

>0,Vxe[1;10]

Taco y':(2+xln10

].v’(x+u(x)) . Ta thay: 2+ xhilO

Ma v'(x) =3x> —2mx+m’ +1=(x—m)2 +2x° +1 >0,VxeR:>v'(x+u(x)) >O,Vxe[l;10].
Tudd: >O,Vxe[l;10]:>M =r[111;%)](y =y(10)=v(21) =21m" —441m + 9280

m—? 2> VayglatrlnhonhatcuaMla , dat duoc khi m=7.

21( 21) 27859 _ 27859 27859 21
4 4

Cau 16: Chon D
Tacé: f(x)=ax’+bx’ +cx, (a>0,b>0) laham s 1¢ trén R va f'(x)=5ax" +3bx" +c.

Khi d6: g'(x)=—2/"(1-2x)+ 2" (x + 4)
=—2[5a(1—2x)4+3b(1—2x)2+c}+2(x+4)[5a(x+4)4+3b(x+4)2+c}
= 10a] (x-+4)' = (1-2x)" [+ 6b[ (x+4) - (1-2x)"|
10a[((x+4)2+(1—2x)2)((x+4)2 (1- 2x)2)J+6b[(x+4)2—(1—2x)1
=10a[(x+4)2—(1—2x)1[((x+4)2+(1—2x)2)+6bJ

0)|(x+4) +(1-2¢) )65 20 Vre[-L5].

=30a(1+x)(5—

)
Suy ra ham s6 g (x) dong bién trén doan [-1;5] nén ta co:

g(-)<g(x)<g(5) = f(3)+2/(3)+m=<g(x)<f(-9)+2/(9)+m
©3f( )+m£g(x) ( )-|—2f(9)+m

<:>3f( ) g(x) ( )+m <:>m—7£g(x)£m+81

Truimg hop 1: Néu (m—-7)(m+81)>0e| ™ () th
r : m—T)(m i
wong hop o m<—81()
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max|g +m1n|g | 86<:>|m—7|+|m+81|=86<:>|2m+74|=86©{m:6 .
m =—-80

Trudng hop 2: Néu (m-7)(m+81)<0< -81<m<7 (**) thi
mig () =0

r[I_lﬁls)](g(x) = max{7—m;m+8l} '

Khi do: r[r_11215>](|g(x)|+{{111%|g(x)| =86 < max{7—m;m+81} =86

{m+81=86

7-m<m+81 {sz
o

7—m=86 m=-17
{m+81£7—m
Cau 17: Chon B
Tap xac dinh: D = (—o0;1) U (1;+00).

5 Viy téng cua tit ca cac phan tir ciia S bang: 5+ (-79)=-74

2m* +m—1 3 (2m—1)(m+1)

Taco: V' = =
(x-1) (1)
m=-1
Truong hop 1: 1 = Ham s6 di cho tro thanh y=1.
m=—
2

= max y =1;max y =1 = max y # 2 max 4.
[23]y [45]y []y []y

Truwong hop 2: —-1<m< % = ' < 0= Ham s nghich bién trén cc khoang xac dinh.

= Ham s6 nghich bién trén cac khoang (2;3),(45).

2-2m*—m
max =" = mP-m+2
[23]y y() 1
4-2m* —m
max 4)=———
iy =y(4)=——
— 2_
= maxy=2max y—4 < 2m’ —m+2= 242m—m_4
[2:3] [4:5] 3
mzZ(L)
= —6m*-3m+6=—4—4m* —2m <= 2m* +m-10=0 < -5 .
m=7(L)

1
>— s .
Trwong hop 3: " 2 = y'>0= Ham s6 dong bién trén cac khoang xac dinh.
m<—1

— Ham s ddng bién trén cac khoang (2:3),(45).
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3-2m°—m
=)=
5-2m*—m
may =y ()=

3—2m2—m_5—2m2—m

:rgg?y=2rajas?y—4<:> -4<0=-3
Vay khong c6 gia tri m dé rﬁgi(y:hﬁgi(y—#
Cau 18: Chon C
M=>f(-1) [M=z[l-a+b| M =|l-a+b|
Ta c6 M=Xrer[1ﬁ§]f(x) = M2 f(3) ©{M=9+3a+b| <M =9+3a+b| .
M= f(1) M >|l+a+b| 2M >|-2-2a-2b|

, ta duoc

Ap dung bt dang thirc tri tuyét doi: |x|+|y|+|z| > |x+y+z
AM =M +M+2M 2 |l-a+b|+[9+3a+b|+|-2-2a—2b|=[I-a+b+9+3a+b+(-2—2a—-2b) =8

SM =2,
l—a+b|=2
Dau “=" xay ra khi va chi khi |9+3a +b| =2 val-a+b9+3a+b,~2—-2a—2b cing dau.
|-2-2a-2b|=2
a=-2
Do do { B 1.Vély a+2b=-4.
Cau19: Chon B < 3
bat t=3-2x,taco: = 2 2 2 =
. . ¢ i 0 -1 =1 —00
Bang bién thién ctia ham s6 y = f(¢) 5 "
ciing 1a bang bién thién cia ham s  »=/() / g \
y=f(x). -2 —F

Bang bién thién ctia ham sb y = £ (x)

X -0 -7 -1 0 +c0
x 6 *
7(x) / ™ 1/ \2

Ta co: u=x2—4x+3:(x—2)2—12—1 = ue[-1;+0).
Tir bang bién thién cia f(x)= f(u)e(-2;4] = 2 (u)e(—4;8]
2f(u)—m|

=—4-m<2f(u)-m<8-m.Dat g(u)=

8—m>0

< m<2.Vim lasd ty nhién = me{0;1;2}.
|m+4|£8—m

Dé g (u)co gia tri 16n nhat thi {
Cau 20: Chgon D
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Cau 21:

Taco f(x) lién tuc trén [0;1] vaco f'(x)= 1—m2

(x+1)
Truong hop 1: m=1= f'(x)=0= f(x) 1a ham hang
= max] 7 (x)| = min| 1 ()] =| (0)]=
Thoa diéu kién m%)li|f +2 m[(1)111]|f(x)| <200 nén nhan m=1.
Truomg hep 2: m<1= f'(x)>0= f(x) dongbién [0;1]

m+1 _

Suy ra EE[%i(f( x)= f(l):T, g%(l)l}]f( x)=m.

Trwong hop 2.1: m >0 thi max|f +2m1n|f |<200<:>mT+1+2mS200<:>mS—

erl erl

Suy ra m€[0;1).
m1n|f |

erl]

Truwong hop 2.2: -1<m<0 = | {erl

2

0;1
max|f xe{0]
erl

b

|} nén max f(x)|£l.

Do d6 max|f +2min|f(x)|£200 luon dung. Nén —1<m <0.

xe[031] xe[031]
Trwong hop 3: m <1

max |/ (x)|+2 min| f (x |<200<:>—m+2.( m;1j<zoo >_%

erl erl
201 201
Suy ra m e[—%;—l} Két hop 3 trudng hop ciia TH2, ta nhan m e[—% IJ

Ma meZ nén m e {-100;-99;...;0} .
Trudng hgp 3: m>1= f'(x)<0 = f(x) nghich bién [0;1].

Suy ra nl[})r}f( x)= f(1)=m2+1>1, {CIEI[%)l(]f(x):f(O):m

S200©m§g

Nén max|f +2m1n|f |<200<3m+2.m+1

xe[031] xe[031]
199 . R
Suyra me I;T .Ma meZ nén me{2;3;...99}.

Két hop 3 trudng hop, ta dugc m e {~100;-99;...;99} .
Vay c¢6 200 gia tri nguyén ciia tham s6 m thoa man.
Chon D

x*=3x-4<0 Q)

Xéthé § | s .
x —3x|x|—m -15m=0 (2)

399

Bét phuong trinh: x> —3x—4 <0< —1< x < 4. Bai toan twong dwong tim tit cic cac gi tri ciia

tham s6 m sao cho bat phuong trinh c6 nghiém x € [—1; 4] .

P43xF—-m* —15m, —1<x <0
Dit f(x)=x’=3x[x|-m* —15m . Taco f(x)= roer o " =
X =3x*—m*—15m, 0<x<4
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S 09 3x°+6x,—-1<x<0
uyra f'(x)= )
3x*—6x, 0<x<4

Tathiy khi —1<x <2 thi f'(x)<0,khi 2<x<4 thi £'(x)>0.Do dé
][\{lﬁ)]cf(x)zMax{f(—l),fM)} = f(4)=-m>-15m+16.
Dé bat phuong trinh f(x)> 0 c6 nghiém thude [—1;4] thi
][\ilﬁy]cf(x)z—m2—15m+1620<:>—16£m£1.V€1y a+b=-15.
Cau 22: Chon A

bt 1 =x"+2x, v6i xe[-1;1] taco ¢'(x)=3x*+2>0, Vxe[-L;1]. Do do, r e[-3;3].
Khi d6, xét ham sb y=f(t)+3f(m) trén doan [-3;3], ta c6

t=-2
y'=f’(t); y=0c|t=1

r=2
Taco: y(=2)=f(-2)+3f(m)=5+3f(m);
y(1)=f(1)+3f(m)==6+3f(m) va y(2)=4+3f( ).

Nhan xét rang y (1)< y(2)<y(-2) nén r[na)](g |y | )| hodc r[l}lal)](g(x) = |y(l)|
Trwong hop 1:
, |5+3f(m)|=8
Néu max g (x) :|y(—2)| thi ta phéi c6 < f(m)=1.Khidocé 5 gia tri thyc
(1] [-6+3/(m)|<8

cia m trén doan [—-4;4] thoa yéu cAu bai toan.

Trwong hop 2:

Neéu r[nlalﬁig( x)=|y(1)| thi ta phai co {|5+3f )|T 2

<:>f(m)=——. Khi d6 co 6 gia tri
|[-6+3(m) 3

thyc ciia m trén doan [—4;4] thoa yéu cAu bai toan.

Viy co tit ca 11 gia trj thuc caa m trén doan [—4;4] thoa yéu cAu bai toan.

Cau 23: Chon C

2-2m 2m+1 2m+3
Taco f'(x)=——; f(1)= a f(3)= .
P+ 1= ()=
. 2m+3 . 2m+1
Tru’o’nghq‘pl:2—2m>0<:)m<1:>n[}_231]xf(x)= 5 ;Iﬁlﬁlf(x)= 3
3 —2m-1__. —2m-3
V012m+3<0c>m<—5 Khldomax|f | 3 ;1%3,13?|f(x)|= PR
Suy ra _2m_1+_2m_3=2<:>m=—2.
3 5 4
. 1 o 2m+1_ . _2m+3
V(n2m+120©m2—5.Khldon[}g]x|f(x)|: 3 ,r[r11;1351|f(x)|— 5

2m+1 2m+3
i 5

Suy ra =2 m=1.
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Cau 24:

yo.

{2m+1£0 3
Vi

T . . o
2m+320<:>—ESmS—E.KhldoI{Igﬁl‘f()c)‘—Ova

[(2m+3 _ —2m—1 I i
> m>—-—— m>——
5 3
2m+3 2m+3 7
max |/ (x)|= =2 L
[1:3] |f( )| 5 5 m > 7
= = oSm=—
2m+3 2m-—1 7
5 3
—2m—1 —2m-3 7
max |/ (x)| = =2 m=——
L L (3] |f( )| 3 L 5 i 2
4 A 1A : 7
So véi dieu kién, loai m = 5
Trwong hop 2: 2_2m<0©m>ljff}§]"f(x)=2m3+l>0;n[}_e3¢]xf(x)=2m5+3>o_

2m+1 2
Suy ra m3+ + m5+3=2®m=1

Trudng hop 3: 2-2m =0 < m=1.Khi do Iﬂg}x‘f(x)‘:r[rl;]i}?‘f(x)‘zlzmzl théa man.

Vay c6 2 giatri m thoa dé.
Chon D
Tap xac dinh: D=R

2 _ . 2_
Gié tri 16n nhat cia ham s6 y = % 16n hon 7 < bat phuong trinh % 27
X +x+1 X +x+1
c6 nghiém.
2 2
2 X —4mx+5=2T7(x" +x+1
Ta co: [ 2m*S >7 & v —4my+5[27(x +x+1) & ( )
X +x+l x2—4mx+5£—7(x2+x+l)

6x2+(7+4m)x+2S0 (1)
=
8x2+(7—4m)x+12S0 (2)
m2—7+44J§

mS—_7_4\/§
4

Bat phuong trinh (1) c6 nghiém < A, =(7+ 4m)2 -48>0 <

Do meZ va m e[-40;40] nén m e {-40;-39;...;-4;0;1;...;40} .

7+8J6
4
7-8J6

m2

Bat phuong trinh (2)c6 nghiém A, >0 < (7 —4m)2 -384>0<

m<
4
Do meZ va m e[-40;40] nén m e {-40;-39;...;—4;7;...;40}.
2
o —4
Dé bat phuong trinh xz—mx+5 >7thi m e {~40;-39;...;—4;0;1;...;40}
x +x+1

Vay c¢6 78 s6 nguyén m théa man yéu cau bai toan.
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Cau 257 Chon D
2

Ta thiy f 1 =—§m2+§m+i=l—3 m—l Sl.Déubéngxéyrakhimzl.

2 4 4 16 2 4 2 2 2

Goi o la gid tri nho nhat cua £ (x). Khi d6 a < ij:l.

[\

C o R 1
Ta ching to rang dau bang ¢ xay ra, tirc la ton tai m dé a = 5

. 1 pa A 5 3
That vay, khi m=—,tacohamsd y=x"'—x +=x" —x+=.
2 4 4
: 37 ' 3 2 5 B\ ' 1
Khi doé y'=4x" -3x +Ex—1 va y =O<:>x=5.
Béng bién thién ctia ham s6 nay la
1
1 o0 — 00
2
y 0 |
400 +oc
-H'\-\.‘-\- /}
iy \\\ l //
2

. . . oy ] 1
Qua bang bién thién ta thay ham so dat gia tri nho nhat bang Py khi x = 5"

. . 1 1
Vay, gia tri nho nhat o cua f(x) dat gia tri 16n nhat «,,,, = 5 khi m=m, = 5

Dod6 T=m,+«,, =1.

Cau 26: Chon D
, x:—1¢[0;2]
Xéthamso f(x)=x"-3x+m= f'(x)=3x"-3,f/'(x)=0=x"'-1=0=
lee[0;2]

f(O)zm;f(l)zm—2;f(2)=m+2
Truong hop 1: Néu m—220:>m22:>max‘f(x)‘zmaxf(x):m+2:>m+2:3:>m:l
Trudng hop 2: Néu m+2£0:mS—2:>max|f(x)|=2—m:2—m=3:>m=—1.
max|f(x)|=m+2

Trudng hop 3: Néu (m—2)(m+2)<0 2<m<2=
max|f(x)|=2—m

2-m=3 m=-1
= = .Vay me{-1;1}.
m+2=3 m

Cau 27: Chon A
Xéthamsd y=f(x)=2x"—4x-2 ¢6 f'(x)=4x—4 f'(x)=0=x=1= f(1)=—4

Xét ham s h(x)=f2(x)—2f(x)+m co h'(x)=2f'(x)[f(x)—l] s h(x)=0& ;

Vi f'(x)=0<:>x:1:>h(1):m+24

Vi f(x)=1<:>x=1ia, voi a>0. :>h(1ia)=m—l
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Tai x=—1=h(-1)=m+8;tai x=3=h(3)=m+8
Khi do B=maxh(x)=m+24; bzminh(x)zm—l.
[-1:3] [-1:3]

|B+b|+|B-b| m=-—
ISe—7T—=I5 < 2m+23+25=30 < -

Ma max g(x)=

[-13] g(x) =-14
Vay téng cac gia tri cia m 1a —23.¢ (—25;—15).

Cau 28: Chon D

Ham s6 da cho duoc viét lai nhu sau: y = ‘—(—x2 +2x+3) —4—x" +2x+3 +m‘ .

Nhan xét: voi —1<x <3 thi tacd 0<y—x> +2x+3 =J4—(x—1)" <2.

bit t=+-x" +2x+3.

Bai toan da cho tro thanh: “Tinh tong tit ca cac gia tri thuc cta tham sb m dé gia tri 16n nhét
ctia ham sé g ()= ‘—tz —4¢ +m‘ trén doan [0;2] bang 20217,

Xét ham sb f(t)=—t*—4t+m trén doan [0;2].

Taco: f'(t)=—-2t-4<0, Vi€[0;2] = Ham sb £ (¢) nghich bién trén doan [0;2].

Ttr d6 suy ra: I%;lgi(f(l)=f(0)=m; r{r&igf(l)=f(2)=m—l2.

Khi dé: r[lggﬁcg(t) = max{|m ;|m —12|} .
Ta xét hai truong hop sau:

Trudng hop 1: Néu

m|=|m—12| < m*> = m’ —24m+144 < m > 6 thi max g(¢)=|m|.
[0:2]

. m =-2021 (loai)
Theo bai ra, ta ¢6 max g () =2021 < |m| = 2021 < :
[0:2] m=2021 (nhan)

Trudng hep 2: Néu |m| < |m—12| < m* <m’ —24m +144 & m <6 thi r[lg%?g(t) =|m-12].

m=-2009 (nhan)

Theo bai ra, ta ¢6 max g (1) =2021 < |m—12|=2021 <
[0:2] m=2033 (loai)

Viy tong c4c gid trj ciia m thoa man yéu cau bai toan 1a 2021+ (-2009)=12.
Cau 29: Chon A
. 5 . 2x+1 , 3
bat a=m’f(m); Dt 1= == ->0,Vxe[-L1]=re[-11].
x+2 (x+2)

Suy ra: 1[1_1%1)]<g(x) =r[1_11e;11)]({f(t)+a} =1

ax f(t)+a=f(1)+a=3+a

-1;1]

r{rygg(x) =[_1i}]1{f(t)+a} =r[1_11i;¥]1f(t)+a =f(0)+a=-2+a
Suy ra 1[1[}12}1)](|g(x)|=max{|3+a;—2+a|}=3
[ (]3+4|=3 I -1
B rm=—t )
|3+a|2|—2+a| a=-1 mz,f(m):—l m
= ~ = 220 <, o = m=0 .
|—2+a|—3 mf(m)— f(m)zO (2)
I |-2+a|>[3+4| I
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T d6 thi ham s0 f(x), ta c6 phuong trinh (2): 7 (m)=0 c6 4 nghiém phan biét khc 0 .

. . -1 o -1 ., . .
V& thém do thi ham s0 y =— . Ta thay do thi y=— cat do thi f(x) tai 2 diém nén phuong
x x

Y L
3 =

trinh (1) c6 2 nghiém.

[
I
|
I
-1/
I
: |
i | 1 s
[ ]
Vay co tatca 7 sb thuc m thoa man.
Cau 30: ChonD
Ta c6 bang xét dau ctia ham s6 y = f'(x) nhu sau
X —an 0 | +on

S(x) + 0 - 0

S(x) -/ 3\ . / +o

Tir d6 ta c6 bang bién thién ctia ham s6 y = f(x):

x |-w -2020 1 +o0
S(x) - 0+ 0 +
7
] > EE
7(~2020)

Xét y=g(x)= f(x—1]-2020)cé g'(x)zﬁf'qx—q—zozo) ,V6i x#1.

|x—1]-2020 = 2020 [x =2022

g'(x)=0< f'(jx-1-2020)=0 < femi-2020 1 o 00

Ta c6 bang xét ddu cua ham s6 y = g(x)= f(|x—1]-2020) nhu sau:
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Cau 31:

Cau 32:

X —on -2020 1 2022 +a0
g'(x) - B = ¥ %
4o o1
g(x) \ /
g(1)

Dua vao bang bién thién ta c6 GTNN ctia y = g(x) trén R 1a g(1) tai x, =1.
Chon D
Xétham sd h(x)= £ (x)-2f(x)+m,x e[-1;3]

Dao ham h'(x)=2/f"(x).f(x)-2/"(x); Cho h'(x)=0< 21 "(x).f (x)-2f"(x)=
f(x)=0  [[2x-2=0 x=1
o {f(x):l o L —2x-l=le|x=1+3
xe[—l;3] xe[—l;3] le—\/g
(
h(1+x/§)=f2(l+\/§)—2f(l+\/§)+m=—1+m
h(1-33) = f2(1=43) -2/ (1=V3) + m=-1+m
(
(

D)= (=1)=2f (1) +m=m
3)=£2(3)-2/(3)+m=m

= max g(x)= max{max|h fnr]1|h( )|}=max{ }

[-1:3] -1:3

Véi [8+m|>|- 1+m|<:>63+18m>0<:>m>—%:>1[1:11a3>](g )=[8+m|=8<m=0
g 63
Vi |8+m|<|—1+m|<:>63+18m<0<:>m<—E
m=9 .
= max g(x)=|-1+m|= 8@{ =m=-7.Keétlugn m=0,m=-7.
[-13] m=-17
Chon A
x=-1 3
Ta co f'(x)=4x3—4x=0© x=0 .Vixe[O;Z]:{ B
X =
x=1

Mt khac: f(0)=m; f(1)=m—1;1(2)=m+8

Truong hop 1: Néu m—1>0= m=>1.

Khi d6 n[ggic|f(x)|:m+8;r[1gg]1|f(x)|=m—1:>m—1+m+8=7:>m=0.
Truong hop 2: Néu m+8<0 < m<-8.

Khi do n[%gﬂf(xﬂ:—m—8;1[7§;i21]1|f(x)|zl—m:>1—m—m—8:7:>m:—7
Truong hep 3: Néu (m+8)(m—1)<0< —-8<m<l.

Khi d6 max|f (x)| = max{ ~1jsminlf (x)] =0
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7 —Z<m<1
Taco: |m+8|>|m—1|< m>—-—, trdo suy ra:y 2 Sm=-1;
2
|m+ﬂ=7
—8<m<—Z
2 m=-6
|m—ﬂ=7

=85= {—6;—1} . Tong cac phan tir ciia S 1a: -6-1=-7.
Cau 33: Chon A
bat ¢t =sinx+ 3 cos x , didukién t e [—2;2]_ Ham s6 viét lai y= ‘t3 -3 +1+m‘

t=0

Xéthamsé g(7)=¢ -3¢ +1+m c6 g'(¢)=3¢—6¢; g'(t)=0<:>L_2.

Ta co g(—2)=m—19;g(0)=m;g(2)=m—2:>Elzi;%g(t)zm—w;maxg(t):m.

[-2:2]
Truomg hep 1: m-1920< m<19: minyzfgi;%|g(t)|=|m—19|=m—19£5<:>19£m£24.
Ma meZ:>m6{19;20;21;22;23;24}.
Truong hop 2: mSO:minyzfgi;%|g(t)|=|m|=—m£5<:>—5£m£0.
Ma meZ = me{-5-4-3,-2;-1,0} .
Trudng hep 3:m—19<0<m: minyzfgi;%|g(t)|=035<:>0<m<l9.
Ma meZ:>me{1;2;3;...;18}. Vay ¢6 30giatri m .
Céu34: Chon A

Ta tim diéu kién dé min £ (x)>2 hodc min f(x)=0.
[-1:3] [-1:3]

Néu m@%f(x)zzaf(x)zz,Vxe[—1;3]@‘m(x—1)—2\/2x+7‘ >2(x+2),Vxe[-1;3]
m(x—l)—Z\/2x+7 22(x+2),Vxe[—1;3](1)

=S
m(x—l)—Z\/2x+7 S—2(x+2),Vxe[—1;3](2)

Ta co (1) khong xay ra do tai x =1 khong diing.

Do d6 E}’llll}’l]f(x) >2em(x—1)<242x+7-2(x+2),Vxe[-1;3].

22x+7 —2(x+2)

Zm,Vxe(l;?a]
o x-1 (3).
2N2x+7 -2(x+2) < mvx e [-L1)
x—1
Xét ham s6 g(x)= N2xHT —12(x+2) trén [-1;3]\ {1}, ta dwoc
X—
oSmed.

le—\/g

Néu [Izlllgl]f(x) =0 m(x—1)—-2v2x+7 =0 c6 nghiém trong [-1;3].

(3)©{mS\/B—5
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Cau 35:

Cau 36:

= 2\/2x;_7 c6 nghiém trong [-1;3]\ {1} (4).
x_
, N, <-
Xét ham s6 h(x)= 2N2x+7 trong [-1;3]\ {1} ta duoc (4) " \/g
x—1 m> \/E

Nhu vay 0<[r£11i£1]f(x)<2<:>— 5<m<A13.

Suy racod 6 gia tri nguyén ctia m théa méan dé bai.

Chon D

Tacod: f(x)=ax’ +bx +cx;(a>0;b6>0) lahamsb 1¢ trén R va f'(x)="Sax* +3bx" +c.
Khi do:

g'(x) =2/ (1=2x) +-2.1 (x+4) :—Z[Sa(l—Zx)4 +3b(1-24) | +2[Sa(x-+4)' +3b(x-+4) +]

4 4

—=10a|(x+4)" ~(1-29)'| -+ 6| (x-+4)" ~(1-2]
—=10a|(x-+4)" +(1-2x)" [ (v+4) (120" |-+ 6[(x-+4) ~(1-2x)]

(
={10a](x-+4)" + (12 [ +-66} [ (x-+47 ~(1-2+]
R

[
{[ H(1—2x)

+6by.3(x+1)(5—x) >0, Vx €[~ 15|
Suy ra ham g(x) dong bién trén doan [—1;5] nén ta co:
g(-1)=<g(x)<g(s ) SB)+2f(3)+m<g(x)<f(=9)+2/(9)+m
3/ (3)+m<g(5)<=(9)+2/(9)+m
=37(3)tmsg(x)<f(9)+me m-T<g(x)<m+8l.
Trudng hep 1: Néu (m—7)(m+81)>0@[Zi81 (*) thi

‘ m=06
maxle (o) + inle (x)| =86 & m~T +jm+ 81 =86 & pm 1 T4|=86 | "

Trudomg hep 2: Néu (m—7)(m+81)<0< —81<m<7 (**) thi

N—

if 8 (x) =0

r[{lfs)]cg(x)zmax{7—m;m+8l} '

Khi do:

{m+81:86

T—m<m+81 [m:s
=

ax|g (x |+1[1111;151]|g(x)|:86<:>max{7—m;m+81}:86<:> 26 ()

15] = —

—m=2_86
m+81<7—m
Vay tong cua tit ca cac phan tir cia S bang: 5 +(—79) =-74.

Chon B
Taco f(x)=1+m’+n’>—2(msinx+ncosx) Xét m=n=0 = f(x)=1

Xét m*+n*>0,khi d6 f(x)=1+m’+n>—2Vm’ +n’sin(x+a)
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. n m
sing = ——=,c08Q =
L N \/m2+n2J
:>m1nf( )—1+m2+n2—2 m*+n’; rne%z{xf(x)zlerz+nz+2'\/mz+n2
Xe

xeR

= min f'(x )+maX:2+2(m2 +n2)<:> m® +n* =25 vi m,n 1 cac tham s6 nguyén suy ra c6 12
xeR xeR

b0 56 (m,n) thoa man 1a (0;5),(0;-5),(3;4),(3;4),(~3;4),(~3;-4) va hoan vi cia no.
Cau 37: Chgn A
D g(x)=(x—1)(m'f (2x=1)=mf (x)+ f (x)=1) 20, Vx
thi trude tién m’ £ (2x—1)—mf (x)+ f(x)—1=0 phai c6 nghiém x =1.
om’ f(1)-mf (1)+f
Véi m=0= g(x)=(x-1)(f(x)—1)=0,Vx thoa man.
)=(x=1)(f(2x-1)=1)=0,Vx thoa man.
xlirgo(x 1)

lim (—f (2x—1)+2(x)-1) = lim (-8ax’ +2ax” ) = lim 6ax’ = —oo

Nen lim [ (x=1)(~f (2x=1)+2f (x)~1) | =0
Dodévé‘imz—l:g(x)z(x—l)( f(2x 1)+2f( ) )>O Vx khong thoa man.
Vay me{0;1}.

Ciu 38: Chon A
Quan sét d thj co (1,0) 1 diém cuc trj cta (C,) va la giao diém cta (C,) véi Ox .

Do dé (C,):y=f(x) va(C):y=f"(x).Taco f(x)=me* ©m=e"f(x).
Ta dat g(x )—e f(x)

(1)—1=0<:>m3—m=0<:>m=0;m:i1.

Véi m=l:>g(x

+00
Ta co

x=a<0
Khidé: g'(x)=—e"f(x)+e " f'(x —e’x[f (x)]=0<:>f'(x)=f(x)<:> x=1
x=2.
Bang bién thién
(0 1 2
g (x) f 0 —
0
glr) / \ _9e~2
=.
gl)=e'r(1 )
Trong d6 < g(0)= 1 (0)=— . Véy phuong trinh m = g(x) c6 hai nghiém phan biét trén

(2)—e‘2f() N
doan [0;2] & —2¢7 gm<o@e*f(2)3m<o.

Cau 39: Chon A
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Pt u=~/3x" —18x+28 =/3(x=3)’ +1=/3(x=2)(x—4)+4 do d6 ta c6 voi Vx €[2;4] thi
uell;2].
Bién ddi BPT ta duge 2021 f (u)—mu > m+4042 < 2021] f(u)—-2]|=m(u+1).

2

x +5x+2 U’ +5u+2 u +u

Ta co f( ) el nén f( ) W_ZZ Yl do vy bat phuong trinh dugc
o 2021w +u
bién déi tiép 2021{” +u) > m(u+1) & m< 22
2u+1 2u+1
. 2021
Luc nay yéu cau bai toan twong duong m < th [1 2] S m< HHIzl gu).
u+ ue

2021u

Xét ham s6 g(u) = 2021
2u+1

>>0,Vue [1;2] do viy ham s

uell;2] taco g'(u)=

g(u) ting trén doan [1;2]. Vi vay m1n g(u) = 2021? g(1)= 2(;21 ‘
2u+

Két hop voi m 1a cac s6 nguyén duo‘ng ta dugc m € {1;2;3;...; 673} )
Vay tim duoc 673 sb nguyén duong thoa man yéu cau bai toan.
Cau 40: Chon B

Taco: f'(x)=

—6—m

(x=3)"

Néum=-6=y=2.

Néu m # -6 khidé y' <0,Vxe [-1;2] hodc y'>0,Vx e[-1;2] nén ham sO dat gia tri nho nhét
va gia tri 16n nhét tai x=1,x=2.

Theo bai ra ta co:

—2+m+4+m: o m 46

max +min f(x)=8< f(-1)+f(2)= 8 =
e () +min £ (x) =8 & /(1) + £ (2) =8 0 2 :
Cau41: Chgn C
Tacéd f'(x)=3x>—6x, nén lap dugc bang bién thién
¥ —a0 0 2 +on
J'(x) + 0 £ 0 +
y=f(x) / m —2m +0
— m —2m—4 /
Suy ra
X —0 -3 -2 0 1 2 +o0
y=1(x) S -
Y}f /' }Q 2
m' —2m—4 m' —2m— 4

Tuyén chon cac bai toan VD-VDC | 152



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO

Tu day ta c6 3r[1}3e}1)](f(|x|)+2r[1_13i;ﬂf(|x|)S112<:>3.(m2 —2m)+2.(m” -2m—4)<112

om' —2m-24<0&-4<m<6. Viyco 11 gia tri nguyén cia tham sb m .
Cau 42: Chon C

Ta co —3£x£%:>i<x ~3x+2<2 jf( )<f(x -3x+2)</(2)

:>Maxg(x) g(2) f(2)+2022 2025.

xe[—35
Cau 43: Chon A
Tacod :‘x3 —3x+m‘ <16 Vxe[0;3] S -16<x’ -3x+m<16 Vxe[0;3]

o -16-m<x’-3x<16-m Vxe[0;3]
max g (x)=18

Xét ham sé g (x)=x" —3x véi xe[0;3]. Khido: { ™
T e()=-

18<16—m
S-14<m<-2,

=
—22>2-16—m

. m=-14 , .
Dau ‘=" xay ra khi { . TOng tat ca cac phan tir ciia S bang —16.

Cau 44: Chon A
Dao ham: f'(x) = (x—l)(3x+2m2 —1).

x=1¢(12)
(x)=0<=(x-1)(3x+2m*-1)=0 & 92
71() =0 (1) R
Bang bién thién:
x 1 2
Fi(=) |0 +
m:+2—1m
2
S(x)

=y

Tir bang bién thién ta cé: Iﬁ}%l]lf(x)=—%m va rﬂgf(f(x)zmz —%m+2 >0Vm.

Xét phuong trinh rﬂazl]x| f(x |+m1n|f | Z% (1).

;2]

Trwong hop 1: —%m>0<:>m<0.
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m:3+J10
(1)<:>m2—§m+2——m:2<:>m2—3m—l:0<:> 2 .Do m<0 nénm=3_\/E
2 2 4 4 3-10 2
m=
2
X 3 . 9
Trwong hop 2: —Em <0< m=0. Phuong trinh (l) = max|f(x)| ZZ
3m_9
) 3m 3m ) 9 2 4 3
Khi max|f(x)|=max{—;m2——+2}.Kh1 max|f(x)|:—<:> Sm==
2" TR TIPS
2
9 m2—37m+ :% m=3+;/ﬁ(ktm)
Khi max|f (x)|== < <
ZO T N PRV E
2 4
Vay S=3_;/E+%=%(\/£—\/E) nén a =36,b=10 gia tri §=£=%.
Cau45: ChonD
2f(x)-2 2t-2
Pit =t, te(-wial,a>?2.Tacé = = .
it f(x)=t, te(-w;al,a>2.Taco g(x) )2 ()2 P22
_ —-2(¢* -2t -
bit h(t)=22t—2,Ze(—oo;a],a>2.Daohém: h'(t):(—)220<:> ! O.
t°=2t+2 (l2—2l+2) t=2
Ta c6 bang bién thién ctia ham s6 h(t) )
{' —00 0 2 @

w(t) -0 " 0 =

1
Ko o\ / \ 0
~1

>0 Va>2 nén tir bang bién thién suy ra:

2a-2
Taco h(a)=—2"=_
act hia) a’—2a+2
mRaxg(x)zglap(]h(t)=1<:>t=2 hay f(x)=2.

n}l{jng(x)zminh(t)z—l@tzo hay f(x)=0.

(—eesa]

Vay c6 tat ca 7 gid tri ciia x sao cho ham s6 g(x) dat gia tri 16n nhat hodc dat gia trj nho nhat.
Cau46: ChonD

1-m
(x+1)2'

c6 dao ham A'(x) =

Ta c6: min f(x)+max f(x)= 1o Pat h(x)= el
[12] (2] 3 x+1
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Cau 47:

Cau 48:

Néu m =1 thi r[rll;iz?f(x)zmaxf(x)zl

(1]

Néu m =1 thi h'(x);tO,Vx;tl . Mait khac: h(l)zmTJrl;h(2)= m;r2
N e m+l m+2 16
'hmmnglzMUJﬁnZOkmdomZ—LPTaR:—E—+ T =5 o m=s
’HmmngZ:MUJN@SOkMdémS—ZPTOR:z%£+m;2=—%¥3m=%?
h(1).h(2)<0
N i m+2 16
Truwong hop 3: m+1|<|m+2 kh1do—§<m<—1.PT(l)<:> 3 =?:m=14
2 7| 3
h(1).1(2)<0 , e
Truwong hop 4: m+2| |m+1 khi do —2<m<_—.PT(l)c>—ﬂ=—:>m=—£
B 5 2 3 3

-39 o S
Vay m=5,m ZT nén co 2 gia tri cua m thoa man.

Chon B
Céach 1:

bat t:f(x3+2x).Vi xe[—l;l]nén te[—6;5].Khid(), g(x)=|t+n| véi n=3f(m)

I |n+5|=8 ;
<< =
5|z [n—-6]

Do do, r[r}f}])]cg(x)zmax{|n+5 n—6|}=8<:>

b

|n—6|=8 )
Sn=-
ln=6)>n+s| "

Véin=3<3.f(m)=3< f(m)=1.Co 5 gia tri cta m.
Vi n=—2<:>3.f(m)=—2<:>f(m)=—§.C() 6 giatricua m.

Vay c6 11 gia tri cia m thoa man yéu cau dé bai.
Cach 2:
Vi xe[—l;l]nén —3Sx3+3xS3:>—6Sf(x3+3x)£5..

Taco: ‘f(x3+3x)+3f(m)‘§8,Vxe[—1;1] <:>—8Sf(x3+3x)+3f(m)ﬁ8, Vxe[-1L1]

f(x3+3x)ﬁ8—3f(m) 538—3f(m f(M)Sl
A= Vxe[—l;l]:{ & 9.
—8—3f(m)£f(x3+3x) —8-3f(m)<—-6 f(m)Z—E
f(m):l
Do d6 max‘f(x3+3x)+3f(m)‘=8c> f(m)z—%-

-2
Véi f(m)zl,cc') 5 gidtricua m. Véi f(m)z?, cO 6 giatricua m .

Vay c¢6 11 gia tri ciia m thoa méan yéu cau dé bai.
Chon D
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bicu kién: x€|0;2].

Vx+32=x +ax-2|+[6-4x]  Jx+2-x
|2x —1|+[2x 3| 2x—1)+[2x- 3|

Do (x+ 2—x)2=2+2,/x(2—x)s4 vi Jx(2-x) <1, Vxe[0;2

= Vx+V2-x <2< 2x-1+3-2x] = 2< g(x) <3 = f(g(x))<4 (1).

Ta co: g( )

Dau "=" xdyra < x=1.
Tacod: 3—2x+x’ e[2;3],Vxe[O;2] :>—f(3—2x+x2)30 (2) Diu "="xayra < x=1.

Taco: 2—+4- 02]:>f( —V4- 2)S4 (3) Dau "=" xdyra < m=0.

Tu (1),(2),(3) :>h(x)£4—0+4=8 :>maxh(x)=8<:>x=1;m=0.
Cau49: ChonD

3
’ _ 3 3 f(x)>z,‘v’xe[—1;1] (l)
Ta co: r[gllﬂ|f(x)| >Z<:> |f(x)| >Z, Vx e[—l;l] &

F(¥)<-2 el (2)
Trudng hop 1: f(x)>%,Vxe[—l;1].

Nhan thiy f(0)=—2<%. Nén truong hop khong tim duoc m .

Trudng hop 2: f(x)<—%,Vxe[—l;l].Tac(): f(x)<—%,Vxe[—l;l].

2x* —mx —4

2 omimd 3 G e[-L1] e 8 — dmx—16 < 3x—6, Ve [~L1]
x+2 4

0> 10, khi x =0

< 4mx > 8x* +3x -10, Vx e [-L;1] < < 4m > 8x 131 vre (0;1] (*)
X

4m < 8x° +3—&,‘v’xe[—l;0)

X
. 1 4
Xétham so g(x)=8x" +3——O o g'(x)=24x" +2 _ 2 2+10 >0,Vx#0.
X X X
Bang bién thién:
x -1 0 1
g'(x) * | ¥
g(x) et ‘ i
Fi -0 - B
Duya vao bang bién thién:
VmeR khix=0 m>l
4m>1 4 1 5
(*)=4m>maxg(x) < N S—<m<=,
(0:1] 4m <5 < 5 4 4

4m < Elll(r)}g(x)
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Cau50: Chon A
bat t:2—cosx,te[1;3]. Tacod f( )—t —3¢t. Vadat g1 _|t —3t+m|
Xét ham sb h(t)=¢'—3t+m trén doan [1;3] c6 dao ham h’(t):3t2—3:0<:{tt:_1 l(i’ln))'
h(l):m—2,h(3)=m+18.

mmg1 (t)=m-2
Trwong hop 1: m>2= sl
maxgl(t)=m+18
[1:3]
Tir gia thiét bai toan ta c6 : 3(m+18)+m 2=100<= m=12 (tm)
mmg1 (t)=-m—18
Truwong hop 2: m<-18= (3]
rnaxg1 (t)——m+2
Ttr gia thiét bai toan ta c6 : 3(—m+2) m—18=100 < m =-28 (tm)
min g, () =0
Truong hop 3: —18<m<2= ’
rﬂaﬂxgl() max{|m—2|;|m+18|}
Néu |m—2|2|m+l8|<:>m£—8.
106
, m=s 0
Tur gid thiét bai toan ta c6 : 3|m—2|:100® 94 vi —-18<m < -8
=27
m=— ()
Néu |m+18|2|m—2|c>m2—8.
—154
, 50
Tur gia thiet bai toan ta c6 : 3|m+18|=100<:> 16 —8<m<2
m=— (l)
3
Vay §={12;-28} =12-28=-16

Cau 51: Chon A

[f(x)—x].f(x)zx(’ +3x*+2x° <:>[f(x)—x].f(x)=(x3 +2x)[x3 +2x—x},VxeR
f(x)=x3+2x

<::>[f(x)—x3 —2x}[f(x)+x3 —x]=0<:> f(x)z—x3 s

Vi f(x) 1a ham dong bién trén R nén loai f(x)=-x"+x.

= f(x)zx3 +2x

:>f'(x)=3x2+2>O,Vxe]R

:>f(1)=3=r[111;i2€1f(x)=m;f(2)=12=rf11;e2li<f(x)=

3M-m=3.12-3=33
Cau52: ChonB

Duya vao dd thi ham sb, ta thdy f(x)e[-2:2] véi xe[-2;2].
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Dit 1= f(x)+2 voi xe|-2;2| =1 €[0;4] v6i xe|-2;2].
Xét h(t)=|2t+m|—t -1 =2t +m—t—1|=|t+m-1].

Trudng hop 1: Xét m — 1>O<:>m>1:[Mzn]g() ][l/li;]m(t):m—lZl:mZZ
2.2 0:4

m_1S0:>0SmSI = Min g( Mm|h | 0>1

Trwong hop 2: Xét
ghop {m+320 xe[72;2] teO4

Trwong hop 3: Xét m+3<0=>m<-3.
Tacod [Min]g( xX)zleom-121<m22ma meZ, me[0;20]nén m e {2;3;...;20}.
-2;2

Suy ra c6 19 gia tri nguyén m thoa man dé bai.
Cau 53: ChgnD

Pat t=x+2 véi xe[-11] =1e[1V3 ] vax=r -2,

2mt? — 4t —4m

Ham s di cho tré thanh g(1)= 2
t

. Khi dé: r[glllﬁlf(x) :%g(t)'

Xét ham sb h( ) w trén doan [l;\/ﬂ

Dao ham /'(¢)= M O,Vte[l;\/ﬂ vam>0.

t4

suy ra minh(t)=—2m 4 va max h(t)= 2m 4\/_
[l;\/ﬂ [1 \/ﬂ 3
Piéu kién cin:

Taco: ming(1)=ae(0;1) :>h(1).h(\/§)>0 @(—2m—4)[@}>0@—2<m<2\/§.

(1)
Vi m nguyén duong nén m € {1;2;3} .

Diéu kién di: m e {1;2;3}

Khi dé: [rlr;lJi%g(t): min{g(l);g(\/g)} zmin{|2m+4|;

=

>1.

3

Véi m=1: [rln%l]g( ) mm{

43 - 2} 43-2
3

Voi m=2: ming() mm{ 4\/_3 4} =4\/§3_4e(0;1).

[

;4*/5_6} = 4€_6 e(0;1).

Véi m=3: ming(¢)=min410
()10
Vay m e {2;3} nén c6 2 gia tri m thoa min yéu cau bai toan.
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Ciau54: Chon C
Véi meN, m<20,taco xe[-2;2]=t= f(x)e[-2:2].
Khi d6 h(t)=[2t+m+4|+|t+3m—-2|-2>0,Vt €[-2;2]
= h(t)=2t+m+2+[t+3m-2|>0,Vre[-2;2]
Truong hop 1: t22—3m:>h(t)=3t+4m
2—3me[—2;2]
<— =
min k(1) =h(2—3m)=6-5m>0 " O=ME =M
[-2:2]
2-3m<-2 3
minh(t):h(—Z):4m—620<:>m253’%6{2;3;"';20} = me{l;2;...;20}
[-2:2]
Trudng hop 1: £ <2-3m khong can xét nita vi da l4y tat ca cac gia tri m nguyén thudc doan
AL ve xTAL LR , 2 L. . \ (1+20)20
cho trong dé bai. Vay tong cac phantucua S 1a 1+2+....420 =—+—=210.
Cau 55: Chon A
Taco u, =y(2)=|m+2|.
Xétham sé f(x)=x"—3x+m trén [0;3]
’ i 2 x:_l
Ta co f(x)=3x -3=0& .
X =
Ta c6 BBT ctia ham sd /(x) trén [0;3] nhu hinh v& bén:
Trwomg hop 1: m—2>0&m>2. Tacd
u, :r[l(]lj31]1y:m—2, u, = y(2)=|m+2|, u, :n[ggﬁcy:m+18. Dé u,,u,,u; 1ap thanh mot cap sb
nhan thi u,u, =u,’ < (m-2)(m+18)=(m+2)’ <:>12m=40<:>m=?.
Trwong hop 2: m+18<0< m<—-18.Tacod
u, :r[l(]ljg]ly:—m—l8, uy = y(2)=|m+2|, us :%%icy:Z—m.Dé U, U, 1ap thanh mot cip sb
A \ 2 2 10
nhan thi w,u, =u,” < (2-m)(-m—18)=(m+2) @mz?.
Trudong hop 3: (m—2)(m+18)<0< -18<m<2.Taco
u, = [0;i3r]1y:0, u, =y(2)=|m+2 , Uy :n[g%icyzmax{|m—2 ; m+18|}
Do u, =0ma u,,u,,u, 1ap thanh mot cip s6 nhan nén u, =O<:>n[g§ﬁcy=0. Vay mzl?.
Cau 56: Chon B

Do thi ham s f (x) =ax" +bx* +¢ co dung ba diém chung v6i truc hoanh nén dd thi ham s
tiép xtic véi truc hoanh tai gbc toa do, suy ra f(O) =0=c¢=0 (1) Ta cod f’(x) =4ax’ +2bx .

f(1)=—1®{a+b+c=—1

Theo gia thiét ).
co gla thie {f’(l)zo 4a+2b=0 ()
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Tu (/) va (/) suyra a=Lb=-2c=0= f(x)=x"-2x".

Xétham sé y=x* —2x> —m trén doan [0; 2] )

x=0€[0;2]
D@ thdy ham s6 da cho lién tuc trén doan [0;2] vaich Y =04x’ —4x=0<|x=1€[0;2] .
x=-1¢[0;2]
max y =-m+38
Khid6 y(0)=-m; y(I)=-m-1; y(2)=-m+8. = (2] _
miny =-m-1
[0:2]
[ (|-m+8) <12
|—m+8|2|—m—1|

-m+8|} <12 <

b

Theo bai ra |x* —2x> —m\ <12,Vx €[0;2] < max {|-m -1

|-m—-1]<12
=12 |-m+8§
[(~4<m<20
mSZ —4£m£z
= 2<::>—4Sm£11.SuyraS ¢6 11 phan tir.
-13<m <11 7
mzz
L 2
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IV. TIEM CAN CUA PO THI HAM SO

RV el TIEM CAN cUA PO THI HAM SO

s DPuwong tiém cin ngang

* Cho ham sb y = f(x) xac dinh trén mot khoang vo6 han (la khoang dang (a; +oo),(—oo;b) hoac
(—oo;+oo)). Puong thing y =1y, la duong ti€ém can ngang (hay tiém cdn ngang) cua dd thi
haim s6 y=f(x) néu it nhit mot trong cic diéu kién sau dwoc thoa man:
lim f(x) =y,, lim f(x) =y,

% Duong tiém can ding

= Duong thing x = x, duogc goi la duong tiém cén dirng (hay tiém can dirng) cua d6 thi ham

s0 y = f(x) néu it nhat mot trong cac didu kién sau dugc thoa man:

lim f(x) =+o0, lim f(x) =—o0, lim f(x)=-o0, lim f(x)=+o0

X*)Xn
% Luuy:

ax+b

= V6i dd thi ham phén thirc dang y = (C¢ 0; ad—bc # O) luén co6 tiém can ngang la

cx+d

A o a e d
y=— vatiém cin dimg x = ——.
c c

fay DE BAI
Caul: Chohamsd y = f(x) lién tuc tai moi diém thuoc R\ {—l; 3} va c6 bang bién thién nhu sau

& o -1 1 3 5 +oC
y' + + 0 - + [ -

N 2
X/ \x/”\_

Do thi ham sé g(x)= \/2(?;)43\/];();))
2 X)— 2 X

c6 tong so tat ca cac dudng tién cén ding va dudng

tiém can ngang la
A. 4. B. 5. C.6. D. 3.
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Cau2: Cho y=f(x)1aham da thirc bac ba va c6 do thi nhu hinh v& bén dudi.

| ¢

C6 bao nhiéu gia tri nguyén cta tham sé m thudc doan [—100;100] dé dd thi ham sb

V14 mx?
y= N c6 dang hai duong tiém can?
S (x)=m
A. 100. B. 99. C.2. D. 196.
Cau3: Cho ham sb bac bdén c6 dd thi nhu hinh v& bén dudi. Sb duong ti€m cén cua dd thi ham sb

()c2 —4)4 .(x—3).(x3 +1) "

y:
f(fx)-1)
A Y
S
_____ O w o - ———— —

I |

I |

1 |

1 |

| SR= |

| I |

| | |

—l s < < < -
-2 =1 0 | 2 3 !

A. 2. B. 3. C. 4. D. 5.

x+1

Cidud4: Cho ham sb y =——— c6 d6 thi (C). Tim tham sO a dé @6 thi ham s c6 tiém can ngang
Jax® +1

va ton tai tiép tuyén ctia (C) cach mot tiém can ngang mét khoang bang J2-1.
A.a=2. B. a=3. C.a>0. D.a=1.

x—1

Cau5:  Tim tat ca cac gia tri thuc ctia tham s6 m sao cho d6 thi ctaham s y = —————
X +3x"+m+1

c6 dung

mot tiém can dung.

m<—4 m<-=5 m<-=5
A. . B. . C. 5<m<-1. D. .
m>0 m>-—1 m>-1
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Cau 6:

Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cho sb thuc a > 0.Goi (C) 12 @6 thi ctia ham s6
2x—1

khi x<0
(\/ ax* =3x + 2x)(x—3)
yzf(x)z - .
[2“4} ) khi x>0
2x+1

Biét rang cac duong tiém can cia (C ) déu ndm phia trén truc Ox , dién tich hinh phang gigi han

. . . 1
bdi cac duong tiém cén cua (C ) va duong thang y=x coédang S = Eem —n.Tinh a-m-n

A. 4. B. 32. C. -8. D. 8.
2

. . Z I . ’ + 4/ —2x+3 .

Co6 hai gia tri cia tham s6 m dé do thi ham so y = mx 2x " al c6 mot tiém can ngang la
x_
y=1. Tong hai gia tri ndy bang?
A. 4. B. 3. C.2. D. 1.
Tinh tong binh phuong tit ci cac gia tri nguyén cua tham sé m d& d0 thi ham sb
x+1 e N 4 A A s
y=— c6 ding mdt duong tiém céan dung.
X +2mx+3m+4

A. 35. B. 40. C.42. D. 45.

Cho ham sd y= c6 d6 thi (C ) Ton tai a € R dé dd thj ham sb co duong tiém can

x+1
Vax® +1
ngang va duong tiém can ngang d6 cach duong tiép tuyén cua (C ) mot khoang bang J2-1.
Gia tri cua « thudc tap nao trong cac dap an sau?
A. (35). B. (1;3). C. (1;5). D. (0;5).

N3x+1+ax+b
(x=1)

Do thi ham s y= khong co ti€ém can dang. Khi d6 hiéu a-5b béng:

A. 1 B. —g. C. —E. D. —1.

2 4 4 2
C6 bao nhiéu gia tri nguyén cua tham sé m dé d6 thi ham s6 y = r 1 c6 dung 4

\/ma:2 — 8z 42
duong tiém can ?
A. 8. B. 6. C.7. D. V5 sd.
2 —xt =2 +1 .

. Ao . khix>1 )

Goi (C) la do thi ham so0 y = x-1 .G91S={a6R|x=a

VAXT +2x+1+2x+2020 khix<1

hodc y =a latiém cén cua (C)} . Tinh tong cac phan tir ciia S

A. 2022. B. 2020. C. % D. %

2 2
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cho ham s6 y=f (x) xac dinh trén R\{2} , lién tuc trén timg khoang xac dinh, c6 bang bién
thién nhu hinh v&. S6 duong tiém can cta d6 thi ham s6 y =log f (x) la
A. 2. B. 3. C. 4. D. 5.

Cho ham s6 y = £ (x) x4c dinh trén R, c6 bang bién thién nhu hinh v&

X —0 0 T+

F(x) + 0 -

1
0 0

V6i gia tri ndo cia m thi d6 thi ham s6 y = W c6 tong s6 dudng tiém cin ngang va
X)—m

tiém can ding bang 3?

A.0<m<1. B. 0<m<l1. C.0<m<l. D. 0<m«<1.
X —2Ux+2

. ) —_— neu x>2 )

Do thi ham sé y = f(x) =1 x(x—2) c6 tat ca bao nhiéu dudng tiém can?
VA4x* +x+1+2x neu x<2

A. 1. B. 2. C. 3. D. 4.

. A, 2 r s A TR A x—1 L
Tim tat ca céac gia tri cua tham s6 thuc m sao cho d6 thi ham s6 y =————5——— ¢6 dlng
X +3x"+m+1

mot tiém cén ding

m<—4 m<-=5 m<-=5
A. . B. . C.-5<m<-1. D. .
m>0 m>-1 m>-1
C6 bao nhiéu gi4 trj nguyén ciia tham s6 m dé do thi ham sb sau c6 dung hai duong tiém can
B 6x-3
(mx2 —6x+ 3)(9x2 +6mx + 1)
Al B. V6 s6 C.O. D. 2.

x-3

3 5 . C6 bao nhiéu gid tri nguyén cua tham so
X" =3mx +(2m—1)x+m

Cho ham s6 y=

m e (~6;6) dé dd thi ham sb da cho c6 ba duong tiém cén.

A. 0. B. 2. C. 3. D. 4.

Cho ham s6 bac bon y = f(x)c6 do thi nhu hinh vé& dudi day. S6 dudng tiém can ding ciia ham
. (x2 — 4).()(2 + Zx)

SO y= la

(] +27(x)-3
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y=flx)

= B sy

A. 4. B. 3. C.5. D. 2.

x=3
X =3mx? +(2m2 +1)x—m

Ciau 20: Chohamsd y =

tham sb m dé dd thi ham sb co 4 duong tiém can.
A. 8. B.9. C. 12. D. 11.

20++/6x—x*
VX —8x+2m
tiém can dung la

A. 12. B. 15. C.13. D. 7.

Cau 21: Tong tat ca cc gia tri nguyén cia m dé do thi ham s6 y =

. C6 bao nhiéu gia tri nguyén thudc doan [—6; 6] cla

c6 dung hai duong

Céu22: Cho ham sb y=/(x) c6 dd thi nhu hinh v& bén. DS thi ham so
/ 2
y= [f(x) - 2{( E;)— l);(;x— Hrtl) c6 bao nhiéu duong tiém can dang?
Y
2
1
Z
1\/2 3
-1
A.S. B. 3. C.6. D. 4.
Ciu 23: Cho ham bac ba y = f(x) c6 dd thi nhu hinh v& bén. Hoi do thi yi
N , (x2+4x+3)\/x2+x b hicy d —=1a
am s0 y= c6 bao nhiéu duong tiém cén '
x[ 7 (x)-2/(x)] :
dtmg? | N
-3 =1 \o
A. 2. B. 3
C. 4. D. 6
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

ax’ +bx* =3x+c
(x-2)
(C) khong c6 tiém cn ding. Tinh biéu thirc S =4a+2b-3c.
23

A. R B. 4. C. 4. D.

Cho ham sb y = c6 do thi (C) Biét ré'mg ton tai a,b,c € R dé do thi ham s

Blw

mx++x?+3-1

Tim m dédd thi hamsd y = c6 2 duong tiém can ding va 2 dudng tiém cén

P +x
ngang tao thanh hinh chit nhét c¢6 dién tich béng 2.
A m=-1. B. m=0. C.m=2. D. m=1.

Goi m,n lan luot 1a sb duong tiém can dung, ti€ém can ngang cua dd thi ham sb
x(\/x2—3—\/x—l)
= 2

x" =4
A. 4. B. 3. C. 2. D. 1.

v .Khi d6 m+n bang

=¥ +2019x+2020 —~/4038

X—m

C6 bao nhiéu gid tri nguyén cta tham dé m 6 thi ham sé y
c6 tiém can dung?

A. 1. B. 2. C. 2019. D. 2020.
Cho ham sb y = f(x) =ax’ +bx’ +cx+d (a # O) ¢ dd thi nhu hinh v& bén duéi

ik
-14

Tim m dé d6 thi ham s6 g (x)= c6 dung 6 tiém can dimg?

f(x2—3)—m
A. m<0. B. 2<m<0. C. 3<m<-1. D. O<m<4.
Cho ham sd g(x)zA voi h(x)zmx4+nx3+px2+qx (m,n,p,qe]R). Ham s
h(x)—mz—m

y="h'(x) ¢ dd thi nhu hinh v& bén duéi
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Tim céc gia tri m nguyén dé s6 tiém can dimg cua do thi ham s6 y = g(x) la 2.
A. 11. B. 10. C.9. D. 20.

Cho f (x) 12 ham bac 4 va c6 bang bién thién nhu hinh v& sau:

x i ol d 0 g2 o0
/'(x) + 0 — 0 + 0 -
f(x) 1 1
B / \ | / \ B
xt—2x

D6 thi ham s6 g(x)= c6 my dudng tiém cén?

f(x)+2f(x)-3

A. 3. B. 4. C.5S. D. 6.

x-3

Cho ham s} y =
x* =3mx’ Jr(2m2 +1)x—m

(€).C4 tat ca bao nhiéu gi4 tri nguyén thugc khoang

(—10;10) ctia tham s6 m dé d6 thi ham sd ¢6 téng sb duong tiém can la nhiéu nhét?
A. 20. B. 15. C. 16. D. 18.

x—2

— . Tim diéu kién cua tham sé m dé d6 thi ham sb c6 4
X =3x"+(m+2)x—m

Cho ham sb y =

duong tiém can?

m<l1

m<1
A. m<l1. B.{ C. m<l1. D.{

m=0 m=0

Chohamsdy=f (x) ¢6 bang bién thién nhu hinh dudi day

T | =00 | 2 400

f(a) /? \ /“’“‘

Goi tap S la tép chua tat ca céc gia tri nguyén cia tham s6 me [—10;10] dé dd thi ham sb

¢6 dung hai duong tiém can dung. S6 phan tir cia tap S 1a:

) —mf (%)
A. 9. B. 12. C. 13. D. §.

x—m
2x+3

Cho ham s y = [mi—%} ¢ do thi (C) Gia su M(xM ;yM) 1a 1 diém bat ky thudc

(C ) Goi 4, B lan luot 1a khoang cach tr M tdi cac duong tiém cén ngang va tiém can ding

{5 11}
me<s—;—r,.
2’2

ctua (C ) Biét dién tich AMAB bang 1. Khang dinh nao sau day 13 ding?

A. me{é;—g}. B. me{—é;—l—l}. C. me{—é;g}.
2 2 2 2 22
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Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cho ham sb y= 2x +12 c6 d6 thi (C) Gia st M(xM ;yM) 1a diém thudc (C) théa man téng
x_

khoang cach tr M t6i truc hoanh va dudng tiém can ding cua (C ) dat gia tri nhd nhét. Gia tri
cta x,, +y,, bang

A. 2. B. 2. C. 1. D. —1.

2mx + 3

r—m

Cho ham sb y = ¢ dd thi (C ) va I 1a giao diém cua hai dudng tiém cén cia (C )
.Goi S 14 tap hop tit ca cac gid tri cia tham s6 m sao cho tiép tuyén tai diém M trén do thi (C’ )
ct hai duong tiém can tai hai diém A, B va tam gidc JAB c6 dién tich bang 64 .Tong cac phan

tu cua tap hop Sla

A. 58 . B. 2458 . C. —258. D. 0.

. 2z — X g .. .2 , e n . e
Cho ham s6 y = co6 do thi (C ) va I 1a giao diém cua hai duong tiém can. Gia su

z+1
M (wo; yo) 1a diém trén do thi (C ) ¢6 hoanh do dwong sao cho tiép tuyén tai M véi (C ) cit tiém
can dimg va tiém cén ngang lan luot tai hai diém A, B thoa man JA® + IB® = 40. Gia trj cua
biéu thie P = xg + ys + Y, bang
A. 8. B. 3. C.5. D. 7.

x—2

Cho ham sb y = c6 dd thila (C). Goi I 14 giao diém hai dudng tiém can va M (x,; )

x+1
1a diém ndm trén (C) véi x, > 0. Biét tiép tuyén cta (C) tai diém M cét tiém can ding va
tiém can ngang lan luot tai hai diém P va 0 sao cho ban kinh duong tron ndi tiép tam giac
IPQ 16n nhat. Tinh tong x, + y, .
A. x,+y,=0. B. x0+y0:2+2\/§. C.x,+y,=2. D. x0+y0:2\/§.

Cho ham s y = c6 ddthila (C).Goi I la giao diém hai duong tiém can va M 1a diém

2x-2
nam trén (C) ¢6 hoanh d¢ I6n hon 1. Tiép tuyén cia (C ) tai diém M cét tiém can ding va
tiém can ngang 1an luot tai hai diém A4 va B.Hoanh dd cua diém M thudc khoang nao sau day
dé P =14+ IB dat gia tri nho nhét?
A. (—41). B. (—o0;—4). C. (4;+00). D. (1;4).

x—2

Cho ham s6 y = c6 dd thi (C). Goi M (x,;¥,) 1a mdt diém thude (C) sao cho tong

-X
khoang cach tir M dén hai duong tiém can ciia (C ) 1a nhé nhét. Tinh 2xy =Y, biét ¥, <0.
A. 2x, -y, =4. B. 2x,—y,=2. C. 2x,—-y,=6. D. 2x,-y,=10.

Cho ham s6 y= x—1
x+3

co dd thi la (C) Goi I la giao diém cua hai duong ti€m can va

M (xo ; yo) 12 mot diém thudc (C ) Phuong trinh tiép tuyén cia (C ) tai M cat tiém can dung
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va tiém can ngang clia (C ) lan luot tai hai diém A4, B saocho 4> + IB* =32 . Tim toa d6 diém

M biét y,>0.
A. (-5:3). B. (2%) C. (3%} D. (-1;-1).

2x—1

Cau 42: Cho ham sé y= 1 c6 d6 thi (C). C6 bao nhiéu diém M thudc (C) sao cho tong khoang
x—

cach tir M dén hai dudng tiém gap 2 1an tich khoang cach tir M dén hai dudng tiém can cia
(C)?

A. 0. B. 1. C. 4. D. 2.

x+1

CAu 43: Cho ham sb y= c6 db thi (C ) Goi [ la giao diém hai duong ti€ém cén cua (C ) Co bao

x=2
nhiéu diém trén (C) cé hoanh d6 4m sao cho tam giac OMI ¢6 dién tich bang % biét O 1a gbc
toa do?
A. 0. B. 1. C. 4. D. 2.

[

A =3x*+m
ctia tham s me[—20; 20] dé (C ) c6 dung 4 duong tiém can?
A. 18. B. 3. C. 4. D. 17.

Ciu 44: Cho ham s6 y = f(x) = ¢ @6 thi (C) Hoi ¢6 tat ca bao nhiéu gia tri nguyén

)

x'—(m-2)x+2

Céu 45: C6 tat ca bao nhiéu gié tri nguyén ctia m e (0; 2021] sao cho d6 thi ham sé y =

c6 ding mat ti€ém céan ding?
A. 2021. B. 2015. C. 2017. D. 2016.
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JF] HUO'NG DAN GIAI

1.B 2.A 3.A 4.B 5.B 6.D 7.C 8.C 9.C 10.D
11.B 12.C 13.D 14.A 15.B 16.C 17.C 18.A 19.B 20.D
21.C 22.A 23.C 24.D 25.B 26.A 27.A 28.C 29.A 30.A
31.B 32.B 33.C 34.B 35.D 36.C 37.B 38.B 39.B 40.C
41.D 42.C 43.C 44.D 45.D 46.C 47.B 48.D 49.A 50.C
Caul: ChonB
|- g —1 p 1 ¢ 3 3 100
Y + o 4 + -

Cau 2:

bicu kién xac dinh:

Ta co:

2020+ : ,
lim g(x)= hm /() =2021=> y=2021 1a TCN ciia d6 thi ham s6 g(x).

S 2 (0= )
2020+ m

lim g =+o0=>x =a latiém can dirng cua dd thi ham sb g(x) .
x—a~ ~>2 \/f

2020+ , / ; .
lim g \/ f( ) =+00 =x =b la tiém can ding ctia d6 thi ham so g(x) .
x—)b* —>O f

2020+,/

lljll!g(x) 42 \/f

2020 + , /
lim g li f( )
x—>c 4)0 \/f
Vay d thi ham s6 dé cho ¢6 5 duong tiém can.

Chon B
1+ mx?

Véi m<0.Do lim ———— khong ton tai nén do thi ham s khong c6 TCN.

x»ioof(x)_m

Khi d6 dé d6 thi ham s6 c6 dung 2 tiém can thi phuong trinh f'(x)—m=0 c¢ it nhit hai nghiém

=+oo=x =1 la tiém can ding cua dd thi ham sb g(x) .

=+4o0=>x = la tiém can dung cua dd thi ham sb g(x) .

& -2<m<0.Do m la gia tri nguyén nén ta xét:
V1-2x7 \/T

, \ 1 1
Véi m=-2. Ham s6 ban dau tré thanh y = f( X~ c6 nghiakhi x e {——2,—2}
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Cau 3:

1 1
Phuong trinh f( )+2 0 c¢6 hai nghiém x = Oe{—— —} va x=d >2. Do d6 d6 thi ham

NERN

s6 chi comot TCP 1a x=0.

o Ji-¥
V6i m=—1. Ham sb ban ddu tro thanh y =————:y1—x* c6 nghia khi x [~11].

f(x)+1

Phuong trinh f'(x)+1=0 c6 ba nghiém x=ae(-1;0); x=b¢€(0;1) va x=c>2. Do d6 do

thi ham s y = ¢6 2 duong TCP 1a x=a va x=b. Viy m=—1 13 gia tri can tim.

1
/(%)

. 1 . .
lim ——=0 nén d6 thi ham s6 ¢6 TCN 1a y=0.
X%ioof(x)

Vé&i m=0. Ham s6 ban diu trd thanh y =

Phuong trinh f (x) =0 c¢6 3 nghiém nén d thi ham s6 c6 ba TCD.

. N1+mx? . .
Vi m>0.Do lim "% =0 nén dd thj ham s6 ¢6 TCN 1a y=0.
X*)ioof(x)_m

Yéu cau bai toan duoc théa man khi phwong trinh 1 (x) —m=0 c6 nghiém duy nhit < m>2.
Do m la gia tri nguyén nén me {3,4, 5,...,100} . Truong hop ndy ¢6 98 gia tri cia m thoa man.

Két luan: Co tat ca 99 gia tri cua m can tim.

Chon B
—1=-1 =0
Ta c6: f(f(x)‘l):()@{j:z;—lzz Q[j’[g;ﬁ'
()0 =TI =2 (ep)
f(x)=0< x=2 (boi4) ’ k=3 (kep)
x=2

-2
Ta lai ¢6 (x2—4) (x - 3)(x +1) 0| T , - Trong do x=-2 va x=2 la nghiém bi 4.
X

x=-1
x =3 va x =-1 la nghi¢m don.
Suy ra dd thi ham s6 dé cho c6 hai dudng tiém can dimg 13 x =—1 va x =3.
Béaccua f(f(x)-1)=16 = xl_i)r?wy =0 = y =0 la tiém can ngang cua do thi ham sb.

(x2 - 4)4 (x - 3)(x3 + l)

c62 TCb va 1l TCN.

Suy ra ham sé y =

f(f(x)-1)
Chon D
Var® +1—(x+1).——=—
Ta co: y/: “ (x ) Nax? +1 _ax2+1—ax2—ax_ 1—ax

ax’ +1 _(ax2+l)\/ax2+l _(ax2+l)\/ax2+1
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Véi a <0 khong c6 TCN. Vi a >0 c6 2 TCN: y:j:L

Ja

Tiép tuyen song song voi TCN suy ra y' = 0. Suy ra x, = — la hoanh d¢ tiep diém
a

Khi d6 tiép tuyén 1a y = y[l] = ,/1+l .
a a

L,

a a

Theo yéu cau bai toan, ta co =2 —1. Thur dép 4n chon a =1

Chon D

Diéu kién xac dinh x* +3x* +m+1% 0. Dat g(x)=x"+3x"+m+1.
Ttwong hop 1: g(1)=0< m=-5.

x—1

(x—l)(x+2)2
x—1

+lim———— = 1 suy ra duong thang x =1 khong 1a TCP.
=l (x—l)(x+2) 9

Flimy=lim—>"1 o, limy=lim— 21
x—2* X2 (x—l)(x+2) X2 X2 (x—l)(x+2)

x=2 1aTCPb. Vay dd thi ham sb da cho c6 dang mat ti€ém cén ding x=2.

Khi do g(x)zx3 +3x7 —4=(x—1)(x+2)2 =>y=

=+ suy ra duong thing

Truong hop 2: g(1)#0 < m = -5
x—1

———=——— ¢0 dling mdt tiém can ding khi va chi khi phuong trinh
X +3x +m+1

D6 thi ciia ham s6 y =
¥ +3x°+m+1=0 c6 ding mot nghiém x#1 < m= —(x3 +3x° +1) c6 dung mot nghiém

x#1
Xétham so: f(x)=—(x" +3x" +1)

x=0
Tacs f'(x)=—(3¥" +6x), f'(x)=0@—(3x2+6x)=o@L:_2-
Bang bién thién:
x — 3 0 + oo
X - 0 - 0 +

L

Dé phuong trinh co ding mot nghiém khi va chi khi duong thang y=m cit d6 thi ham s6

. . . . [m< .
y = —(x3 +3x7 + 1) tai mot diém duy nhat. Dya vao bang bién thién ta thay { | thi do thi
m>—

. , m< -5 Ly
ham s0 c6 ding mot TCD. Két luan: [ la gia tri can tim.

m>-1
Chon B
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3x+2 9t+1

. . 3 4 . 1) s
Tacd lim y= lim (1+ j =11m(1+—j =e
2x+1 1>+ t

o0 | o

X400 X—>+0

Néu a=4 thi lim y=0 = loai a#4.
(2x-1)(Var -3x-2x) g

Néu ¢ =4 thi lim = lim _°
X—>—0 X—>—0 _3x (x _ 3) 3

lim y = lim 2x~1

=0 =0 (\/4x2 -3x +2x)(x—3)

=40,

9
Vay (C) c6 hai duong ti¢ém cén ngang la y = g;y =e®,vaco 1tiém can dingla x=0.

2 2 £l 2
Taco S:l §+e8 ef‘—§ -1 e _o :le4 —E.Véy a.m.n=4.2.£=32.
203 3) 2 9) 2 9 4 9

Cau7: ChonA
Khi x — 400

[2 3 [ 2 3 / 2.3 [ 2 3
+|x| 1-Z+ +x,/1-S+= X mt 1‘+J +, -2+ =
_mx |X| . x2 _mx X . x2 ~ ( X x2 m X x2
y_ = =

2x—1

_ 1
2l x(2—1j 2——

X x
Ta co: 1imy=mT+1=1:>m=1.
Khi x —» —o0:
[2 3 2.3 o ho2y3 2 3
_mx+|x| 1—;+?_mx—x 1—;+?_ [ . X _m— 1—;+?
y_ = =
2x -1

- - 1
2x-1 x(z—lj 2-—
X X
m—1

Ta co: limy=T=1:>m=3.Véyt6nghai gid tri m béng 4.

Cau8: ChonC
x+1

x>+ 2mx+3m+4
Dé dd thi ham s6 c6 dang 1 duong tiém can dung thi c6 nhimg truong hop sau

Xét ham s6 y =

Truwong hop 1: x* +2mx +3m +4 =0 co nghiém la —1
Khido: 1-2m+3m+4=0& m=-5
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Truwong hop 2: x* + 2mx +3m +4 =0 c6 nghiém kép

L 5 {m =-1
Khido A'=0m™ -3m-4=0<
m=4

Vay c6 tat ca 3 gia tri nguyén ciia tham s6 m thoa man va tong binh phuong 1a 42
Cau9: ChonD

Nhan xét:

Khig =0 thi y=x+1:Ham s6 khong c6 tiém can.

. \ A O , . l l A by . . . A
Véi a <0, ham so co6 tap xac dinh D =| ——=—;—=— |, khong ton lai lim y, lim y, suy ra do
A /_a A I_a X—>+0 X—>—0
thi ham s khong ton tai tiém can ngang

Véi >0, taco: lim — 11 LTS S

Nhu vay, dd thi ham sb c6 hai tiém can ngangla y=

y'—( x+1 )_ 1-ax
\/ax2+1 (ax2+1)\/ax2+l

X £ A A N 1
Tiép tuyén song song véi tiém can ngang nén y'(x,)=0 suyra x, =—;y, =,[1+
a

Phuong trinh tiép tuyén cua (C) tai diém c6 toa do [l, , /1 + lJ la: y=, /1 + 1
a a a

Khoang cach giita tiém can ngang va tiép tuyén cia (C ) mot khoang bang J2 -1 nén

[1 1 a=1 (tm)
Truwong hop 1. |, [1+———|=V2-1=
BRoP a a B LzO(ktm)

Trwong hop 2. 1+l+L =\/§—1.Véy a=1

a ~a

1
a

Cau 10: Chon A

N3x+1+ax+b
(x-1)’

< f(x)=v3x+1+ax+b=0 conghiémkép x=1 (1)

Hamso y = khong c6 ti€ém cén dimg

3 f(1):0 N3 1+14+a+b=0 b:—%
T 14 ' - PT1<:> PN o
aCOf(x) 3x+l ’ () {f‘(l):() g‘|‘a=0 a:_z
) 4
Va a—b—l
ay —2.

Cau 11: Chon B
Nhan xét: D6 thi ham sé di cho c6 ti da 2 tiém cén dimng va 2 tiém can ngang.
Vi vay dé dd thi ham sb co ding 4 dudng ti€m cén thi dd thi ¢6 du 2 tiém can ngang va 2 tiém
can dung.
Tiém cén ngang
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Diéu kién xac dinh: ma® — 8z +2 > 0
Vi m=0 thi y= B khéng c6 du 4 duong tiém can. Vay m =0 khong théa man.
NV-8x+2
Véi m < 0 thi tir suy ra d6 thi ham s6 khong c6 tiém can ngang vi khong thoa man diéu kién vé
tap xac dinh.

1
1= |
Véi m>0 thi lim y = lim L =4 nén d6 thi ham so co hai tiém can
r—+oo r—+00
\/ 8 2 vm
E\m——+—
T x

ngang.
Tiém cén dirng
D6 thi ham s6 ¢6 hai tiém cén dtng khi va chi khi phuwong trinh maz® — 8z +2 = 0 ¢ hai
A'=16—2m >0 [m<8

nghiém phan biét khac 1 &
ghiem p C f(l)z()

m = 6

Viy @5 thi ham s6 c6 4 dwong tiém can véi m € (0;8) " {6}
Cau12: Chon B
Taco
+)
) X =Axt =+l xt—xtrx’ -1 ) (x—l)(x2+x+1)
lim y = lim = lim = lim

e e x-1 H+°°(x—1)(x2+\/m) e (x—l)(x2+\/m>

+) lim y = lim (\/4)c2 +2x+1+2x+2020)= lim( 20+l +2020J=—l+2020
AR o VAT +2x+1-2x 2

. . X —Alxt -+l x -1 : X+ x+1
+) lim y = lim = lim = lim =

3
PENU AN x—1 )Hl*(x_l)(xz_i_ /x4—x3+1) xm*(xz_i_ /x4_x3+1) 2
+) lim y = lim(\/4x2 +2x+1 +2x+2020) = 2022447 .
x—1" x>l

Suy ra d0 thi ham s6 c6 tiém can ngang la y=—;y = —%-F 2020.

1
2

Vay tong cac phan tir ciia S 1a %+ [—%+ 2020) =2020.
Cau 13: Chon B

. . . . x<2
Xétham so y =log f'(x). Ham s6 x4c dinh khi f(x)>0<:>{ L
X #

Khi x — —oo thi f(x)—>1 suyra y=logf(x)—>0
Khi x —>1 thi f(x)—>0" suyra y=logf(x)—>—o
Khi x — 2" thi f(x)—+0 suyra y=logf(x)—>+w
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Cau 14:

Cau 15:

| —

Vay ham sb co tat ca ba duong tiém can trong d6 c6 mot dudng tiém can ngang y =0 va hai

duong tiém can dung x=1 va x=2.

Chon B
Trwong hop 1: m:0:>y:+.
/7 (%)
lim y= limz;:+oo
P A C) PR
. =>d0 thi ham s6 khong c6 ti€ém cén ngang.

Khi f (x) =0 v6 nghiém nén dd thi ham sb khong c6 tiém cén ding.
Nén m =0 khong thoa man.

Trwong hop 2: m=0

lim lim !

y = —_— e —

X—>+00 X—>+00 f2 (x)_m . . , . 1

= @06 thi ham s0 c6 tiém can ngang y =——.
m

lim y= liméz——
x—>700y x>0 f2 (x)—m m

A A 2A . \ A 1 LA A \ ‘A A A A ) N
Vay dé do thi ham s6 y = ————— c6 tong s0 duong tiém can ngang va tiém cin ding bang

S (x)=m
3
thi phwong trinh £~ (x) =m c6 hai nghiém phan biét.
m < 0 = phuong trinh v6 nghié¢m.
=Jm (1
m>0:>f2(x):m<:>[f(x) m (1)
S(x)==m (2)

Ttr bang bién thién ta thdy phuong trinh (2) vO nghiém, suy ra ( 1) ¢6 hai nghiém phan biét khi

vachikhi 0<m <1< 0<m<1.Vay O<m<1.

1 2‘/—1 +—2
2_n. [ - 3 4
X 2 x+2:1i 1 X 2x -0

Chgn C

Taco: lim y = lim > —.
X—>+0 x40y (x _ 2) x40y _ z
X

= y=01a tiém cén ngang cta do thi ham s
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1
1+—
lmnyz1hn(V4x2+x+1+2x)=}m1J 2'x+1 zyhn 1 x1 :_%
4%% + x+1-2X _\/4++2_2
X X
1 N A A 5 A . \ A
= yz—z la ti€ém cén ngang cua d6 thi ham so
P =20x+2 x'—4x-8 . X 4+2x +4x+4

lim y = lim ——————=lim = lim

AR x(x—Z)2 o2 x(x—Z)2 (x2 +2\/x+2) s x(x—2)(x2 +2\/x+2)

1im(x3+2x2+4x+4)=28

.| x—>2t

l lim(x(x—Z)(x2+2\/m>)=O va x(x—2)(x2+2\/E)>0, Vx> 2

x—2*

Nén lim y=+00 = x =2 1a tiém cn ding cua do thi ham sb

x—2"
Vay dd thi ham s trén co tat ca 3 duong tiém can
Cau 16: Chon D
Taco X’ +3x° +m+1=0=m=—x"-3x" -1 (1).
x=0

Xéthamsd y=f(x)=-x"-3x" -1 cd y'=—3x2—6x,y'=0<:{ 5
x=-

Do thi ham sb da cho c6 ding mot duong tiém can ding < phuong trinh (1) c6 ding mot
nghiém va nghiém d6 khac 1 hodc c6 mét nghi€ém don x =1 va mot nghiém kép khac 1.
\ 5 e A A m=<-=5 NP
Dua vao bang bién thién trén suy ra { la gia tri can tim.
m>—

Cau17: Chon C

Voim=0=y= khong c6 tién can dung = m = 0 khong thoa man.

9x” +1
Vi m#0, lim y =0 nén do thi ham s ludn c6 1 tiém can ngang 1a dudng thing y=0.

Yéu ciu bai toan twong duong tim m dé d6 thi ham s c6 dung 1tiém can dung.
h(x)=mx"—6x+3=0(1

Xét: (mx® —6x+3)(9x” +6mx+1)=0 < (=) . )
g(x)=9x +6mx+1=0(2)

A =9-3m

A, =9m* -9

Ta co: h(lj _m
2 4
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Cau 18:

Cau 19:

A >0
V6i m<3 thi h( 1 j 0 nén phuong trinh (1) c6 2 nghiém phan biét khac % Khi d6, d6 thi
ham s c6 it nhat 2 tiém can ding.

A, >0
V6i m >3 thi [ 1 j . Onén phuong trinh (2)c6 2 nghiém phan biét khac % Khi d6 do thi
ham s ¢ it nhat 2 tiém can dimg. Vay khong ton tai m thoa mén dé bai.
Chon A
Ta dé dang tim dugc d thi c6 mot tiém can ngang: y =0
Xét
x’ —3mx’ +(2m—1)x+m =0 (x—l)[x2 —(3m—1)x—m} =0 x2=1

X —(Sm—l)x—m = 0(*)
Pé do thi ham sb c6 3 tiém cén thi dd thi ham sd s& c6 2 tiém can dtng, suy ra c6 nghi¢m thda
man mot trong cac truong hop sau:
A=9m* -2m+1=0

Trudng hop 1: ¢6 nghiém kép x, ¢ {1;3} < {-4m+2#0

-10m+12+#0
A=9m*-2m+1>0
Trwong hop 2: c6 2 nghiém phan biét (x, =1, x, #3)<>—4m+2=0 @mz%
-10m+12#0
A=9m* -2m+1>0
Trwong hop 3: c6 2 nghiém phan biét (x, #1, x, =3) << —4m+2#0 <:>ng
-10m+12=0

Do yéu cau bai toan lay gia tri nguyén ctia m e (—6; 6) suy ra khong tim dugc m théa man
Viay khong c6 gia tri ciia m thoéa min yéu cau bai toan.

Chon A

(P4 +20)  a(x2)(x-2)

S 42/ ()3 [ +27(x)-3

x=0
Xét x(x+2) (x—2)=0& |x=-2.
x=2
x=ua(a<-2)
2 f(x)zl x=0
Taco: [f(x)] +2f(x)-3=0 & _ . ® x=b(b>2)
=T x=2
x=-2

Dua vao do thi ta théy cac nghiém x = 0;x = £2 1a cac nghiém kép.
Vi y = f(x)1a ham bac bén nén da thuc [ £ (x)] +2/(x)—3 c6 biclas.
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Cau 20:

Cau 21:

vol k> 0.

Vayy = et 2) (=2
k*x’ (x—|—2) (x—2) (x—a)(x—b)
Viay ham sb ¢ 4 tiém can dingla x=0;x=2;x=a;x=>.
Chon B
Ta c6 lim y =0 nén d6 thi ham s6 ludn cé 1 dudng tiém can ngang.

Taco x3—3mx2+(2m2+1)x—m20 @x(x2—3mx+2m2)+x—m=0
<:>x(x—m)(x—2m)+x—m=0<:>(x—m)(x2—2mx+l)=0C>[ 5 e

x =2mx+1=0
Pé d6 thi ham s6 di cho c6 4 dudng tiém can thi phuong trinh
g(x)zx3 —31%)62+(2n12 +l)x—m=0 phéi c6 3 nghiém phan biét khac 3.

Suy ra m #3va phuong trinh /(x)=x* —2mx+1 phai c6 hai nghiém phén biét khac m va 3.

m#3 m>1
m#3 m>1 m<-—1
R A=m2_1>0 m<—1
Vay = m#— .
h(3)=9-6m+1#0 5
h(m)=-m"+1=0 mE3 m#3
m# *1

Do mnhan gia trj nguyén va m thudc doan [—6;6]nén m e {—6;—5;—4;-3;-2;2;4;5;6} .
Vay c6 9 gié tri thda man.
Chon D
6x—x> >0 0<x<6 (1)
{xz -8x+2m>0 (2)

X’ —8x+2m>0

Diéu kién {
Tir yéu cau bai toan suy ra phuong trinh x* —8x+2m =0 c6 hai nghiém phan biét thuoc doan
[0;6], hay phwong trinh 2m = —x” +8x c6 hai nghiém phan biét thudc doan [0;6].

Xétham sé f(x) = —x>+8x c6 BBT.

x 0 4 6

e 0 -

+
16
fo / \
0 12

Ttr bang bién thién (*) < 12<2m <16 < 6<m<8.
Thr lai:

_ o x, =2¢(0;4)
Khi m = 6: phuong trinh c6 hai nghiém 6
X, =

Khi d6, tir; suy ra TXD cta ham sd: D = [0;2) nén khong ton tai lim y, do d6 duong thang

+
X=Xy

x = x, khong phai 1a tiém cin dung. Vay m =6 khong théa man.
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' o x, €(0;4)

Khi 6 <m <8: phuong trinh c6 hai nghiém x;x, (x, <x,):
X, € (4; 6)

Khi @6, tir; suy ra TXD ctia ham sb: D = [0;x,)U(x,:6], suy ra lim y = +o0;lim y = +o0 nén dd

XX X—ox;
thi ¢6 hai tiém can dimg. Vay 6 <m <8 théa min, va me Z nén m =7 . Két lun: m=7.
Cau22: ChonB

OV +x B kx* (x =) (x =2)Wx* +x
[f (x) - 2] (x> =D(x* =4)2x+1) - (x—a)(x=)(x-D(x=2)(x+1)(x+2)2x+1)
o Vx +x

T — )= B+ D(x+2)2x+1)

Taco y=

Véi (-1<a<0,2< £ <3). Diéu kién ton tai cin N izol-
x=a(KTM)
x=

Xét phuong trinh (x—a)(x—B)(x+D)(x+2)2x+1) =0 | x =-1
x=-2
X=_71(KTM)

ko Jx(x+1
1 ( ) =+00. Suy ra x =—11a tiém can dung.
= (x—a)(x— L) x+1D)(x+2)2x+1)

ko Jx(x+1
lim ( ) =+00 nén x =-2 la tiém can dang.

=2 (x—a)(x— ) (x+1)(x+2)(2x+1)

kx? [x(x+1

lim ( )

= (x—a)(x— L) x+1)(x+2)2x+1)

Vay dd thi ham sb ¢6 3 tiém cén ding.
Cau 23: Chon C

=+00 nén x = A la tiém can ding.

~ (x2 +4x+3)\/x2+x - (x+1)(x+3)1/x(x+1) ~ (x+1)(x+3) x(x+1)
o x[ 2 (x)-2f(x)] o f(x)[f(x)-2]  xk(x+3)(x—a)k(x—b)(x—c)(x+1)
_ x(x+1)
xk(x+3)(x— a)k(x —b)(x—c)
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Lo . x>0 .
Diéu kién ton tai can \/x2+x:{ B l.Vérl f(x)=0=x=-3hodc x=a.
r<—

x(x+1) .
Taco lim— =400, Suy ra x =01a tiém can ding.
0" fx (x+3)(x—a)(x—b)(x—c)

1
Ta co: lim (x+)

5 o nén x =-3 la tiém can dung.
3" kx (x+3)(x a)(x—-b)(x— c)

x=-1
Véi f(x)=2=|x=b(-3<b<-1).
x=c(c<—3)
Ta co6:
(x+1)(x+3) (x+1) ) (x+1)

1

S [ (0)-2] T o R (x3) - —b)x—0)
nén x =5 la ti€ém cin dang.
lim (x+1)(x+3) x(x+1)  lim— x(x+1) _
x>t x.f(x).[f(x)—Z} xoe' o x.(x+3)(x—a)(x—b)(x—c)

nén x =c la tiém can dang. Vay dd thi ham sb co 4 tiém cén ding.
Cau24: ChonC

TXD: D=R| {2} bat f(x) =ax’ +bx’ —3x+c

Dé d6 thi ham s6 (C) khong c6 tiém cén dung thi phuong trinh f(x)=0 nhdn x =2nghiém

1
a=——
f(2)=0  (8a+4b+c=6 34
boi3 =1 f'(2)=0 & <12a+4b=3 < b:E .Vay S=4a+2b-3c=—4
f"(z)zo 12a+2b=0 =2

Cau 25: Chon A

m- e L
2
Tap xac dinh: D=(—oo;—l)u(0;+oo). Tacd lim y = lim X X

X—>—0 X—>—0 _\/12+1
X
m+‘/12+%—l
lim y = lim S

X—>+0 X—>+00 5 1
1" +—
X

Suy ra dé do thi ham s6 c6 2 duong tiém can ngang thi m+1#1-m<m#0

=m+1

mx++x*+3 -1 ) o omx AN +3-1 (+0 khim<1
lim y = lim =+00; lim y= lim = .
x—0" x—0" \/.x2 +x x—>-1" x—>-1" \/x2 +x —00 khl m> 1

Vay khi m # 0,m =1 thi dd thi ham s ¢c6 2 duong tiém canngangla y=m+1;y=1-m va

2 duong tiém can dimg 1a x =0;x=—1. Pé2 duong tiém can dung va 2 duong tiém cin
ngang
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tao thanh hinh chix nht c6 dién tich bang 2 thi 1.2|m|=2 < m =11

Déi chiéu diéu kién m =—1.
Cau26: ChonD

A N x>+/3
biéu kién: \/—
x#2
3 1 1 ) 3 1 1
. x(vx2—3—vx—l) x|x|(\/l x’ \/x xzj x(\/l x* \/x xz)
Tiém can ngang: > = =

X —4 2 4 > 4

x| 1-— x| 1-—

X X

3 1 1 3 1 1
- e X2 im = lim e x Xy
4 oy = In 4
1-= 1-=
X X

Suy ra d0 thi ham s ¢6 1 tiém cén ngang y =1

Tiém cén ding:

Piéu kién cin: Xét phuong trinh x> —4=0< x =42

Pidu kién di: Pat f(x) = x(\x* -3 —Jx—1)

Xét x=2,tacd f(2) =0 nén ta s€ di tim bac cua (x—2) cua f(x)
Ji 3l = (m—m)(er\/E) _ ¥ -x-2

\/ =3 +/x-1 g(x)

(x=2)h(x) _ h(x)

(x=2)(x+2) x+2

Xét x=-2,taco f (—2) khong ton tai hay x = —2 khong phai 14 tiém cén dung.

=(x=2)h(x)

, suy ra x =2 khong phai la tiém can ding

Suyra y=

Vay m=1,n=0 =>m+n=1.
Cau 27: Chon D
V=x? +2019x+2020 xéc dinh khi —x* +2019x +2020 > 0 < —1 < x < 2020
Dt f(x)=v-x>+2019x + 2020 - /4038 . Xét x—m =0 x=m.
P6 thi néu co tiém can dung chi c6 thé 1a x=m , khi d6 diéu kién Ia:
~1<x<2019  |[me[-1;2019] (1)
{f(M) #0 {\/—m2 +2019m +2020 # 2417 (*)

m=#1

Ta co (*)<:>—m2+2019m—2018¢0<:>{ (2)
m #2018
Tu (1),(2) = m €[-1;2020]\{1;2019}
Vay c6 2022 -2 =2020 s6 nguyén m thoa man bai toan.
Cau 28: Chgn D

Xét ham s6 h(x) =f()c2 —3) = h'(x)=2x.f'(x2 —3)
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x=0 x=0
x=0 ,
=>h(x)=0< £ -3) i 3=-le|x=t2
x"=3)= B
x>=3=1 x=%2
Ta c6 bang bién thién
T o0 2 V2 0 V2 2 00
33 = ' - | - ©° A I S S
-3 | oo 1 1 3 1 1 00
fl(2*—3) + 0 - 0 4 | + 0 - 0 -
h'(z) | - 0 L 0 0 + 0 - 0 + _
: {x -l\ 4 Foo
hix) \‘\ s A
\_‘\ // \ \ /
2 »
0 0
f(—3) <0

Tir bang bién thién ta c6 do thi ham s6 g(x) = c6 dung 6 tiém can dimg <

f(x2 —3)—m
h(x) =m c6 6 nghiém phan biét< 0<m<4.
Cau29: ChonB

va (m<0).
X =

Suy ra h'(x)z4m(x+l)[x—%)(x—3)=4mx3 ~13mx® —2mx +15m .

Suy ra /(x)=mx* —?mﬁ —mx* +15mx+C . Tudébaitaco C=0.

Vay h(x)zmx4—§mx3—mx2+15mx.Xét h(x)—mz—m=0<:>m=x4—?x3—x2+15x—1.

x=-1
Xéthamsd f(x)=x'——x'-x"+15x-1= f'(x)=4x"-13x* -2x+15=0 < xzi .
x=3
Béng bién thién
x — 00 -1 % 3 + 00
f(x) -0 + 0 - 0 A
+oo 7807 +0oo
. 68 .
f(z) \“\\ i /ﬁ v N /
a8 = ‘\\_
3 1

Dé d6 thi ham s6 g(x) c6 2 duong tiém can dimg < phuong trinh 4(x)—m*-m=0 c6 2
nghiém phan biét < phuong trinh m = x* — ?;ﬁ —x>+15x—1 ¢6 2 nghiém phan biét.
Tir bang bién thién két hop thém diéu kién m <0 ta c6 —33—5 <m<-I.
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Cau 30:

Cau 31:

Cau 32:

Do m nguyén nén m e {—1 1;—10;...;—2} . Vay ¢6 10 s6 nguyén m thoa man yéu cau bai toan.

Chon C

x=i\/§

Dé dang ching minh dugc néu x = x,véi x, ¢ {O;iﬁ } 1a nghiém don ctia mau hoic x = x,1a

Tacéd x* -2x" =0 { , trong d6 x = 01a nghiém kép.

nghiém kép khac 0 ctia miu thi dudong thang x = x, 1a duong TCD cua d6 thi ham sb g(x).
Néu x =014 nghiém kép boi hai ctia mau thi duong thang x = 0khong 1a TCD cta db thi ham
s6 g(x).

f(x)=1

f(x)==3

Dua vao BBT ta duoc PT f(x) =1 c6 hainghiém kép la x=—/2 va x= \/5

Ta co fz(x)+2f(x)—3=0<:>{

va PT f(x)=—3 c6 hai nghiémdon la x=a <—/2 va x=b>2 va mot nghiém kép x=0.
Khi d6 d thi ham s6 g(x) c64duong TCPD 14 x=a, x=b, x=+/2 v x=—/2.

Mit khéc, bac cua tir 1a bac 4 va bac ciia mau 1a bac 8 nén dé tinh dugc }g?oo g(x)=0. Khi d6
dd thi ham s6 g(x) c6 duong TCN1a » =0.

Vay dd thi ham sb g(x) c6 5 duong ti€m can.

Chon B
Tac6: lim —— >3 ~0va lim——— 273 =0
x40 x7 — Imx +(2m +1)x—m == x7 —3Imx +(2m +1)x—m

nén d6 thi ham s6 ¢6 1 dudng tiém can ngang 13 y = 0.
Do do (C ) c6 tong so duong tiém can 1 nhiéu nhat khi (C )c() 3 duong tiém can dang nén
phuong trinh x° —3mx? +(2m2 + l)x— m =0(1)co 3 nghiém phan biét x = 3.
xX=m
Ta co: (1)@(x—m)(x2—2mx+1)=0<:> ,
g(x)zx —2mx+1=0(2)
Suy ra m # 3 va phuong trinh ¢6 2 nghiém phan biét khac 3
m#3
m#3 m#3
) m>1
S<A>0 oim-1>0 <
m<-1
g(3)#0 10-6m=0

m#=
3

Ma m nguyén thudc khoang (—10;10) nén me {—9;—8; —7;—6-5;-4;-3;-2;2:4;5,6; 7;8;9} .
Chon D

x—2
X =37 +(m+2)x—-m
x-2 B x-2
=3 +(m+2)x-m (x—l)(x2—2x+m)

Goi (C) 1a b thi ham sd y =

Taco y=
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1 2
x=2 . = A AR 1 LA A g \ ‘A
Vi lim = lim =0 nén do6 thi ham s6 c6 1 duong tiém
wotn ) =3y +(m+2)x—m  oE 1_§+m+2_ﬂ
x X X

canngangla y=0.
Do dé (C ) c6 4 duong tiém can khi va chi khi (C ) c6 3 duong ti€ém can dang
& (x—1)(x* =2x+m) =0 c6 3 nghi¢m phan biét khac 2

& x*—2x+m=0 c6 2 nghiém phan biét khac 1; 2 .

A'=1-m>0 m<l1
m<l1

S 214m#20 <<im=1 <:>{
m#0.

22-22+m=#0 |m=#0
Cau 33: Chon B

=
=

xX=a (a < —l)
Phuong trinh f(x)=0<|x=b (-1<b<2)
x=c (¢>2,c#n)
V6i x=a, x=>b loai vi khong thda diéu kién.
Véi x =c, }1_21 g(x)=—o0 nén dudng x =c 1a mot tiém can ding cua do thi g(x).
Do thi g(x) c6 hai duong tiém can ding < f(x)=m c6é mot nghiém x>2va x#c
m=-2

Dua vao BTT cua y=f(x),f(x)=m coé mot nghiém x>2 va x#c¢ < { 0
m#

Cau34: Chon A

Véi m+# —%, dd thi (C) c6 duong tiém can dung la x = —% va tiém can ngang y = %

Khodng cach tr M t6i duong tiém can dimg: d, =|x,, +—

1| | —2m-3 | |m+3]
W +3 2] [2(2x, +3| 2[2x, +3|
1 1

Khodng cach tir M t&i duong tiém can ngang: d, = | alli

Tir gia thiét, AMAB vudng tai M nén S

AMAB :EMAMB :Edl'd2 =1= d1d2 =2
m_5
2m+3 2m+3=38 )
Do do |x,, 2 M—2<:>|2m+3|=8<:> " & 2
2| 22x,, +3| 2m+3=-8 | _ 11
2
Cau35: ChgnD
A . . \ TN A a . A 2XM+2
Do thi (C) c6 duong tiém can ding x=1. Taco Me(C) nén y,, = T
Xy —
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Cau 36:

Cau 37:

Khoang cach tir M t61 duong tiém can dimg: d, = |xM —l|.

2x, +2
Khoang cach tir M t6i truc hoanh: d2=|yM|= Al ik
-
2 , , \ FRITIN A , \ \ 2XM+2
Tong khoang cach tr M tdi tiém can dimg va truc hoanh: d =d, +d, =|xM —1|+ 0
Xy, —
. 2|x,, +1
Néu x,, >1, tacd d =|x, —1+ ||x ||_21/2|x +1>2422=4
Néu —-1<x,, <1, tacé
d=1—xM+M=2+(—1— M)+2xM+2
1-x,, 1-x,,
2
:2+(—1—xM)(1—xM)+2xM+2:2+x§4—1+2xM+2:2+(xM+1) -
1-x, 1-x,, 1-x,,
Dau bang xay ra khi va chi khi x,, =-1.
. 2x,+2
Néu x,, <-1,taco d=1-x,, + u >1-x,, >2
x, —1
Véy d > 2, dau bang chi xdy ra khi x,, =—1, do d6 M (-1;0).
Chon D
A 2mr+3 , .. . ., A A N .2
Do thi (C) 1y =——— cOtiém candung z = m vatiém can ngang y = 2m nén giao diém
r—m
2 3
cua hai tiém cén la I(m; 2m). Giasu M|z ;M € (C’)
T, —m

. . 2 2mz, 4+ 3
Phuong trinh tiép tuyén A véi <C) tai M 1ay= —2m—+32<x - xo) +—2.
T, — m) Ly —m

.meo +2m’ +6
9

Tiép tuyén cit TCD z=m tai A|m , cit tiém cin ngang tai

T, —m
B(Q:vo—m;Qm)
2
Taco 1A= |20 v3 1p = 2‘% — m‘ Dién tich tam giac IAB la
T, —m
2
SMB264@lIA-IB=64®3M.2\x0—m\=64@4m2+6=64<:>m:i@
2 2|z, —m 9

J58

Viy § = 2 4
ay 9

_@]

2
Chon D
X o1.c 20 -1, .. A , A A A
Do thi (C) HETIES ) c6 tiém can dung z = —1 va tiém can ngang y = 2 nén I<—1;2).
T
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Cau 38:

Cau 39:

2z, —1
\ ~ . 0
V1M€(C) nén M |x; P , (xo >0)
. . 2z —1
Phuong trinh ti€p tuyén véi (C )tai Mlay= 5 . (x - xo) +
z, +1 T, +1
2z —4 , \
S P ,B(2x0+1;2).Taco TA = va IB =2|z, +1].
z, +1 T, +1
s o4 2 2 36 2
Khi @6 TA® + IB* = 40 & ——— + 4(z, +1) =40,z, >0
(1:0 +1)
) z, =0 (I)
) z +1] =1 x =-—2(
@(xo+1)4—10<x0+1)2+9:0<:>(0 )2 | ()4:):1:0:2¢y0:
(¢, +1) =9 |%=2(")
z, =—4 ()
Suy ra M(2; 1). Gia tri ctia biéu thiac P = 7.
Chgn A
Do thi (C)c() duong tiém dimg x =—1 va duong tiém can ngang y =1.
Giao diém hai duong tiém can I(—l ;1).
-2
Goi M(xo;xo )E(C)véi x,>0.Taco y'=— >
Xy +1 (x+1)
1k L C a2 \ 3 X, —2
Phuong trinh tiép tuyén cua (C)tai diem M 1a y = ~(x—x,)+ :
(x,+1) X, +1

L% £ , . 2 L, iia A , . 2.2 Xo—3S L LA A
Tiép tuyén cua (C ) tai diém M cat ti€ém can dung tai di€m P(—l; 0 ] va cat tiém can

x, +1
ngang tai diém Q(2xO +1;1) .Taco S,y = lIP.IQ = li.2|xO +1| =6.
2 2 |x, +1]
S .
Mt khac Sy, = pr<r= LA 6 nén r dat gia tri 16n nhat khi va chi khi p dat gid tri nho
P P

nhét hay chu vi tam giac /PQ dat gi tri nhé nhat.
Ma chu vi tam gidc IPQ:

C=IP+1Q+PQ=IP+IQ+IP* +1Q >(2+2)\IPIQ = (2+~2)V12

X, =—1+3
X, =—1—\/§-

Nén chu vi tam gidc J/PQ nho nhat khi IP =10 < ﬁ =2|x, +1| &
X, +

Do x, >0nén x, :—1+\/§:M(—1+\/§;1—\/§)- Vay x,+y,=0.
Chon D

Do thi (C ) c6 duong tiém dimg x =1 va duong tiém can ngang y =1.

Giao diém hai duong tiém can [ (1;1).
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Cau 40:

Cau 41:

2x, —1
Goi M| x, ;=20 e(C)véi x, >1. Tacod y':—%.
2x,—2 (2x—2)
\ e X N . e R N 2 2)60 -1
Phuong trinh tiép tuyen ca (C)tai diem M 1a y=—————(x—x,)+ :
(2x,-2) 2x,-2
Tiép tuyén cua (C ) tai diém M cit tiém can dang tai A[l; %o ] va cit tiém cén ngang tai
Xy —

diém B(2x,—1;1). Taco IA+IB =

1
2(x,—1)=22v2
x0_1+ (xo ) \/_
_2+\/5

1 %o 2
Suy ra Min(IA+ IB)=2~2 khi =2(x,—-1)<= .
( ) % 1 (x,—1) o B
2
D0x0>1nénx0=2+2 2.V€1yx0=2+2 2.

Chon D
. ) X, —2
Goi M (x,51,)€(C) = M| xy;=2—|.
—x,
Db thi (C ) c6 tiém can ding x =3 va tiém cén ngang y =—1.
Khoang cach tir M dén tiém can ding 1a d, = |xo —3| .
1

Khoang cach tir M dén tiém can ngang 13 d,= m

Ta ¢6 dl+d2:|x0—3|+ﬁ22. Diu "=" xdy ra khi va chi khi |x,-3|
—x,

__ 1
|3—x0|

Xo=2=y,=0 . . .
.Ma y, <0 nén y, =-2.Vay 2x,-y, =2.4-(-2)=10.

X, =4=y,=-2
Chgn A
Db thi (C ) c6 tiém can ding x =-3 va tiém cén ngang y =1.

Giao diém cua hai duong tiém can [ (—3;1) .

Ta c6 diém M(xo;yo)e(C)DM[xo;xo—_

IJ va y'——4
X, +3 (x+3)"

(x—x,)+ o .

Phuong trinh tiép tuyén cila (C ) tai M codang y=

(x0+3)2 X, +3
Cho y=1 = (x,+3)" =4x—4x, +(x, ~1)(x, +3) & x =2x, +3.
4 x,—1 x,-5
Cho x=-3 = y=— " (Bx )4 =202
- =7 (x0+3)2( x0)+x0+3 X, +3
X, —

< A A 5 . < R < A A , . 5 \ < A A
Suy ra ti€p tuyén cua (C ) tai diém M cat tiém can dang tai A(—3; j va cat tiem can

x,+3
ngang tai diém B(2x0 +3;1).
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+3=2 =-1
Taco I4* +1B* =32 ®L2+4(x0+3)2=32<:>{x0 @[x"
(x0+3) X, +3=-2
Véi x,=-1= y,=-1.V6i x,==5= y, =3. Vay M (-5;3).
Cau42: ChonC
Do thi ham sd ¢o tiém can ding d :x=1vatiémcanngang d,:y=2.

Gia sir M(xo;zxo_lje(C) voi x, #1.
x,—1
2x, -1 1
Tacé: d(M;d,)=|x,~1]; d(M;d2)=| xxo—l —2‘—|x i
0 0
Theo dé bai: |x0—1|+ﬁ=2|x0—1|.ﬁ=2 < x| 1:{;_
0 0 0

Viy ¢6 2 diém M thoa man dé bai.
Cau 43: Chon B
Do thi ham sb ¢6 tiém can ding x =2 vatiém can ngang y=1. Do do 1(2;1).

Suyra OI = J5 va duong thang OI c6 phuong trinh: A:x—2y=0.

Gia st M(m;er;)e(C) vol m<0.
" —
m+1
-2. 2
) ‘m —4m—2‘
Taco: d(M;A =‘ m = =h
( ) \/g \/§|m—2|
Theo d& bai: S, = ~OLh < h 2'; I i
: =—O0lhoh=—;,=—F& =
eo de bai: 5,0, = NG |m_2|
m=0 (L)
P—dm-2=m-2 =5(L
<:>m2—4m—2‘=|m—2|<:> m2 " _m & m__( ).
m’—4m—-2=2-m |m=-1
m=4 (L)
Viay c6 1 diém thoa man dé bai.
Cau44: Chon B
‘xz_x‘ X 1—l ‘1—1
Tacé: lim f(x)= lim = lim =~ lim -1,

X—>+00 x—>+00 3/ 3 2 X—>+00 3 X—>+0 3
X =3x"+m m m
x.‘3/1——+—3 ==+

X X X

Y P I

lim f (x)= lim —4——— = lim =~ lim o
X—>—0 xa—oo3/x3_3x2+m xa—oox31_§+ﬂ x%—w}l_éﬁ-ﬂ
. X x3 X X3

Suy ra: y = —1 1 tiém cin ngang cuia @ thi ham sd.
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Vay dé (C ) c6 4 duong tiém can thi (C ) can c6 thém ding 2 duong tiém can ding.
Piéu kién can: Jx* =3x* +m =0 co it nhét 2 nghiém phéan biét.
Suy ra: m = —x’ + 3x> ¢6 it nhat 2 nghiém phan biét. (*)

Xét ham s f (x) =—x +3x" ¢6 bang bién thién nhu sau:

X |- 0 2 +ao

fx) - 6 = O =

) ﬂ"\ A i
0 —o

Duya vao bang bién thién suy ra: (*) <0<m<4 . Ma meZ:>me{O;1;2;3;4} )

Diéu kién dii:
Voi m=0= f(x \/7“ f“ _oova m\/>“
3x*(x=3) x"o Jx*(x=3)

xa3 3’)(,' )C 3
D6 thi ham s6 c6 ding 2 tiém cén dung la x=0vax=3.

1= f(x (\' Ve (x:x,:x, khac 0 va 1)
\/x -3x7 +1 \/(x—xl)(x—xz)(x—x3)

Do thi ham s6 ¢6 ding 3 tiém can dl'mg Xx=x;x=x, Vd x=1x,.

Voi m=2= f(x \/7“ \/7“ (x,;x, khac Ova 1)
\/x —-3x+2 \/x X, (x 1)(x xs)

D6 thi ham s c6 diing 2 tiém can dung la x=x, va x=x,.

Voi m=3= f(x V- Ve (x.:x:x, khac 0 va 1)
\/x -3x*+3 \/(x—xﬁ)(x—x7)(x—x8) ’

D6 thi ham s6 ¢6 dung 3 tiém can dimg x = x ;x = x, VA x = x, -

Vi m=d o ()b e
BT Yy (x-2y

Do thi ham sb ¢6 dang 2 tiém can ding x =—1 va x=2.

Voéi m=

Vay me{0;2;4} thi thoa yéu cau dé bai. Co 3 gié tri ciia m .

Cau 45: Chgn C
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Véi x> 2thi x*2 +Jx-2>0.

Xét phuong trinh x* —(m—2)x+2=0(1),vx>2.Taco (1)< m :x+2+2 (2)

x
YCBT <> phuong trinh (2) c6 dung 1 nghiém thudc [2;+00) <> Dudng thang (d):y=m cit
do thi y=g(x)= x4242 tai duy nhét 1 diém trén [2;+00). Taco : g'(x) = 1—%

x x

Bang bién thién cua g (x)

T 2 + @
g’ +
+
g /
5
meZ

(*)om=5ma { Suy ra m € {5;6;...;2021} . Suy ra c6 2017 s6 can tim.

m e(0;2021]°
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V. TWONG GIAO CUA PO THI HAM SO

XET SU TWONG GIAO VA BIEN LUAN NGHIEM

[ DANG TOAN TRONG TAM ., Ty bang bién thién hodc dd thi ctia ham s6 y = f(x) hodc
y=f"(x). Tim s6 giao diém hofc s6 nghiém cta phuong trinh y = f [u(x)] hodc bién luan theo tham
s6 théa man yéu cau bai toan dua ra.

G PHUONG PHAP:

Pay la dang toan hay va kho dugc cac SGD va cac truong Chuyén trén ca nudc khai thac mot cach triét
dé. Bé giai quyét cac bai toan nay, ching ta c thé sir dung phuong phéap bién luan truyén théng hoic
t6i wu hon 1a phuong phap ghép truc (hodc ghép bang bién thién). Di vao timg vi du minh hoa va bai
tap van dung, ching ta s& hinh dung va hiéu sau hon vé dang toan nay.

Cau 1:

Cau 3:

ey DE BAI

Cho ham s6 y = f(x) c6 bang bién thién nhu sau

x — = 0 1 .
f(x) & - @& <+ § -
2 2
f(x) / \ / \
S6 nghiém thudc doan 0;9777 cua phuong trinh £ ( f (cos x)) =21a

A. 3. B.5. C.7. D. 9.

Cho ham sé f(x)= 9x9;r3 . Tim m & phuong trinh f(3m +isinx)+f(coszx):1 (1) co

dang 8 nghiém phéan biét thudc doan [O;37z] .

A. (—L;Oj. B. (—L;O] C. (—L;OJ. D. (—L;O]
192 64 64 192

1
Cho ham s f (x) =log, x+3" —3%. Tinh tong binh phuong cac gia tri cua tham s6 m dé

1

—_.— |+ f(x2 —4x+ 7) =0 c6 ding 3 nghi¢m thyc phan biét.
4|x—m|+3

phuong trinh f {
A. 14. B. 13. C. 10. D. 5.
Biét tap tat ca cac gia tri thuc cia m dé 4|x+m|(x2 +2mx+m’ —3)+9x+1 =0 c6 4 nghiém

phan biét 1a khoang (a; b) . Hoi gia tri cua (b - a) nam trong khoang nao dudi day?

A. G 1). B. [o; %) C. (1;2). D. (2%}
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Caus: Chohamsé y=f(x)=ax’ +bx” +cx+d (a,b,c,d € R)c6 do thi nhu hinh v&
\ o 2
— 2
4

Téng tit ca cic gia tri nguyén coa tham s6 m dé phuong trinh

S?(x)=(m+7)|f (x)|+4m+12=0 c6 7 nghi¢m phan biét Ia

A. 6. B. 3 C. 3 D. 6
Cau 6: Chohamsb y = 2x _11 c¢6 dd thi 1a (C). Tim cac gia tri cua m dé dudng thing d, y=—x+m

X+

cat d6 thi (C) tai hai diém phan biét 4, B sao cho tam gidc 4BM 1a tam gidc déu v6i M (2;5)

A.m=-1, m=5. B.m=1 m=-5. C.m=0,m=-2. D.m=0, m=-1.
Cau7: Cho ham sb f(x)=x’-3x>. C6 bao nhiéu gia tri nguyén ciia m d& d6 thi ham sb

gx)=f (|x|) +m cit tryc hoanh tai 4 diém phén biét.

A. 2. B.0. C. 4. D. 3.
Ciau8: Chohamsd f (x) ¢6 bang bién thién nhu sau:

L s —1 0 1 +00
f(z) - § 4+ O = § +
+00 . +00
f(z) \ 3 /
L / \72

C6 bao nhiéu gia tri ciia tham s6 m dé phuong trinh 3 f (sin x) +m =0 c6 1é nghi€ém trén doan

[-7;27]?

A. 4. B. 2. C.1. D. 3.
Cau9: Tap cac gia tri ciia tham s6 m dé phuong trinh x* —2x% —3m +1=0 c6 hai nghiém phan biét 1a

1

A. (1;+00)U{0}. B. (§;+oo]u{0}. C. (0;+). D. (1;+ ).

Cau 10: Cho f(x) 1a ham s bac ba c6 dd thi nhu hinh v& sau:
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

. £ 2 1
C6 bao nhiéu cap so nguyén duong (a;b) thoaman a+b<16 d¢phuong trinh f (ax2 - 1) =
x

c6 7 nghiém thuc phan biét?

A. 101. B. %. C. 89. D. 99.

Goi S 1a tap cac hop tat ca cac gia tri nguyén cta tham sé d sao cho d6 thi ham sb
y=x"—3x>+2 cit duong thang d : y = m> (x—1) tai ba diém phan biét c6 hoanh do x,,x,,x,
théa man: x,’ +x,’ +x,° <2057. S6 phan tir ctia tap S 1a

A. 19. B. 36. C. 18. D. 37.

Cho ham s6 da thtrc bic ba y = f(x) c6 do thi nhu hinh v&. C6 bao nhiéu gié tri nguyén ciia

tham s6 m dé phuwong trinh ‘ f (|x|)‘ = %mz —%m“ c6 8 nghi¢m phan biét?

(I,

A. 9. B. 8. C.6. D. 3.

Cho ham s6 y=(x+1)(2x+1)(3x+1)(m+[24) va y=-12x"—22x’ —=x* +10x+3 ¢ dd thj
lan luot 1a (Cl) va (Cz). C6 bao nhiéu gia tri nguyén cua tham sé m trén doan [—2020; 2020]
dé (C) cat (C,) tai 3 diém phan biét.

A. 2020. B. 4040. C. 2021. D. 4041.

Cho hai ham s6 y =x(x—2)(x=3)(m—|x|), y=x*—6x’+5x> +11x—6 ¢6 do thi lan luot la
(C), (C,). Cb bao nhiéu gia tri nguyén m thudc doan [-2020;2020] dé (C) cat (C,) tai 4
diém phan biét?

A. 2021. B. 2019. C. 4041. D. 2020.

Cho hamsb y = f (x) lién tuc trén R c6 bang bién thién nhu hinh v&

T| —oo —1 2 +0C

f(x) — 0 + 0 =

flx) \ _;3/ l \

Tap hop tat ca cac gia tri ciia tham s6 m dé phuong trinh ‘ f (x3 + 1) + 3m‘ =1 c6 dung 6 nghiém

phan bi¢t la (a;b). Chon khang dinh dung trong cac khang dinh sau?

A.b—az—g. B.b—a=2. C.b—azi. D.b—azg.
3 3 3
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cho ham s f (x)=x"—3x". S0 gia tri nguyén ciia m dé phuong trinh f(x4 —4x° +2) =m (1)
c6 dang 4 nghiém phéan biét 1a

A. 14. B. 16. C.17. D. 15.

C6 bao nhiéu sé nguyén m dé phwong trinh 27* -3 —ln(—m+\/m2 +1) =0 c6 hai nghiém
thuc phan biét?

A. 27. B. 29. C. 28. D. 30

Goi S 14 tap hop gia tri thuc ctia tham sb m sao cho phuong trinh x* +2—m =</3x> +4x+m
c6 ding hai nghiém thuc. Tich tit c4 phan tir cta tap hop S bang.
A.é. B. 0. C.1. D.i.

27 27
Cho hai ham s6 y =x° +6x* +6x* +1 va y=x’Vm—15x(m+3—15x) c6 dd thi lan lugt 1a (C,)
va (C,).Goi S la tap hop tat ca cac gia tri nguyén ctia tham sb m thudc doan [—202 I; 2021]dé
() va (C,) cit nhau tai 2 diém phén biét. S6 phan tir ctia tap hop S bang
A. 2009. B. 2008 . C. 2006 . D. 2007.
Cho ham sb yzf(x) ¢6 @6 thi nhu hinh bén. Phuong trinh 2f(x+1—\/6x+3):1 cd bao

nhiéu nghi¢m?

—ll 9] 2 -
A. 4. B. 3. C.5. D. 6.

Cho ham s6 y = f (x) lién tyc trén R ¢ do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

tham s6 m dé phwong trinh f(f(x)+m)+1=f(x)+m c6 dung 3 nghiém phan biét trén

o

[-5:1]

A. 1 B. 4.
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Cau 22: Cho ham s6 da thirc bac ba y = /(x) ¢ do thi nhu hinh V&
yh

2

C6 bao nhiéu gia tri nguyén ctia tham s m dé phuong trinh ‘ f (|x|)‘ = %mz —ém“ c6 8 nghiém
phan biét?
A. 9. B. 8. C.6. D. 3.

Céu 23: Cho hamsé f (x) =ax’ +bx’ +cx+d c6 bang bién thién nhu hinh v&. Khi d6 tit ca cac gid tri

ctua tham s6 m dé phuong trinh ‘f(x)‘ =m c6 4 nghiém phan biét x, <x, <x, < 5 <x,la

—0o0 0 1 40
y * 0 7= 0 %
1 40
—on 0
1 1
A'5<m<l' 5Sm<1. C.0<mx<l. D. 0<m<l1.

=}

B.
Ciu 24: Cho ham s6 bac bon f(x) 6 do thi nhu hinh v& bén:

y

]
XY

S4 nghiém cua phuong trinh 5f(x—1 —\/Zx—l)+12 =0 1a
A. 2 B. 3 C.5 D. 4
Chu 25: Cho ham s6 da thite £ (x) c6 do thi nhu hinh v& bén:

b/
2
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S0 nghiém ctia phuong trinh f (4x” —4x)=x-11a
A. 6. B. 4. C.8. D. 5

Ciu 26: Chohamsd y=f (x) lién tyc trén R va c6 d6 thi nhu hinh dudi day:

1 o0

S6 nghiém cta phuong trinh £ (3 sin x) = 3|cos x| trén khoang (0;97”] la
A. 16. B.17. C. 15. D. 18.
Cau 27: Cho hai ham y = f(x) va y= g(x) lién tuc trén R va c6 d6 thi nhu hinh v&. Khi dé tong sb

nghi¢m cua phuong trinh f(g(x)) =0 va g(f(x)) =0 1a

y = f(x)

y=gir)

A.25. B. 22. C.21.  D.26.
Chu 28: Choham s f(x) cé do thi nhu hinh vé:

Goi S 1a tap hop cac gia tri nguyén ctia tham s6 m dé phwong trinh f(4|sin x|+ m)—3 =0 co
diang 12 nghi¢ém phan biét thudc nira khoang (O; 47Z] . Tong cac phan tir ciia S bang
A. 3. B. 1. C.3. D. 1.
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Cau 29: Cho hams6 y = f(x) la ham s6 béc ba, c6 do thi nhu sau:
Phuong trinh f?(sinx+cosx)+1= 24/2sin [x + %jf (sinx+cosx)—sin2x co may nghiém
thuc thudc doan {—5—”,5—”} :
4 4
A. 1. B. 3. C. 4. D. 6.
Cau 30: Cho ham sd bac bdn y=f (x) c6 dd thi 1a duong cong nhu hinh v€ bén. S6 nghiém thuc cta
phuong trinh f((\/x2 +1 +x)f(x))+2 =01a
A. 8. B. 12. C.6. D. 9.
Cau 31: Cho ham da thirc bac ba y = f(x) lién tuc trén R c6 d6 thi nhu hinh vé

YA

R §
-}ﬂ\ 1, >
[ -1 o2 X
| _1 I
: |
I 1
I I
: :

_3 |

Phuong trinh f ( f (x) +1)=f (x) ¢6 bao nhiéu nghiém thyc phan biét
A. 3. B.2. C.7. D. 5.

Tuyén chon cac bai toan VD-VDC | 198



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: HAM SO
Ciau 32: Chohamsé y = f(x) la ham da thic bac ba c6 d6 thi nhu hinh vé.

A. 4. B. 1. C.7. D. 5.
Céu 33: Cho ham sd bac ba f(x)=ax’+bx* + %x +c¢ vaduong thing g(x) c6 dd thi nhu trong hinh v&

bén dudi va AB=5. Biét phuong trinh f(x)=g(x)+x*+2 c6 nghiém duong c6 dang

m+In

P

Khi d6 gia tri m+n+ p bang
A. 10. B. 15. C. 16. D. 18.

Chu 34: Cho hamsd f(x) lién tuc trén R . Biét ring phuong trinh f(x)=0 c6 8 nghiém duong phan
biét khong nguyén, phuong trinh f (2x3 -3x’ +1) =0 c6 20 nghiém phén biét, phuong trinh
f (x4 —-2x" + 2) =0 co 8 nghi¢m phan biét. Hoi phuong trinh f(x)=0 c6 bao nhiéu nghi¢m
thudc khoang (2;+)?

A. 0. B. 1. C.2. D. 4.
Cau 35: Cho ham s bac ba y = f(x) c6 dd thi la duong cong trong hinh bén.

\ yom
N

S6 nghiém thyc phan biét ciia phwong trinh £ (x3 f (x)) +1=01a
A. 6. B. 4. C. 5. D. 8.
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Cau 367 Cho ham so bac bon y = 7 (x) co do thi Ia duong cong trong hinh bén, So nghiém thyc phan biet

cua phuong trinh f(x f(x)) +2=01a

Ay

"y

A. 8. B. 12. C.6. D.9.
Ciu 37: Cho ham sb bac bay = f(x)co do thi la du(mg cong trong hinh v& bén. S& nghiém thyc phan
biét cua phuong trinh f(‘\/4 X —‘x —IH)

la

2021

v = flz)

A. 14. B. 10. C. 24. D. 12.

Ciu 38: Cho ham s6 bac bon y = f (x) lién tuc va xac dinh trén R va co dd thi nhu hinh v& bén dudi.
Goi (C,) va (C,) lan lugt 1a d6 thi ciia ham s6 y = f( [f )T va y=2021". S
giao diém cua (C,) va (C,) 1a?

YA
f(z)
ol \J z
A. 1. B. 0. C.2. D. 4.
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x*—3x

Cau 39: Cho db thi ham s6 y = f'(x) nhu hinh v& duéi. Hoi phuong trinh

e f(¥=2x)=-2 co

tat ca bao nhiéu nghiém thuc?
A 'l‘

f(x)

b

P
|
L
LN
B

A. 6. B. 3. C.5. D. 4.

Chu 40: Cho hamsé f(x) c6 bang bién thién nhu sau

X —% 0 3 7 +o0
£() ~ 8 B B — @ &
f(x)

NSNS

$6 nghi¢m cita phuong trinh f ([’ —6x” +9x + 3\) =0 Ia

A. 9. B. 7. C. T=8. D. 6.
Céu 41: Biét rang d6 thi ham sb bac bén y = 1 (x) dugc cho nhu hinh vé bén.

i

VAV
S6 nghiém thyc phan biét cua phuong trinh [ f ’(x)]2 — f(x).f"(x)=0 béng
A. 4. B. 0. C.3. D. 2.

Cau 42: Cho ham da thire y = f'(x) c6 dd thi nhu hinh v&.

Pit g (x)= ‘f(xz )\ . $6 nghiém ciia phuong trinh g (x).[2g(x)-1]=0 la

A.11. B. 10. C.13. D. 12.
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Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cho ham s6 bac ba f(x)=ax’ +bx" +cx+d (a,b,c,d € R) c6 do thi nhu hinh v&.

¥

P
i
: x
i 0 1\:&/ 3
L :
H
TP .

Goi S la tap hop céac gia tri nguyén m thudc [—10;1()] sao cho phuong trinh
2 ’ 1
[f(x2 +1)J —(2m+1)f(x2 +1)+m(m+1) =0 c6 nghiém va so0 nghiém thyc phan biét la so

chan. S6 phan tir cia S 13
A. 19. B. 10. C.11. D. 12.

Cho ham s0 y = f(x) c6 dao ham lién tuc trén R, f(~2)=7 va c6 bang bién thién nhu sau:

r — o0 -1 0 1 + oo

'"T - 0 + @ - 0 4+
1

A

C6 tat ca bao nhiéu gid tri nguyén cta tham s m dé phuong trinh 7 (‘x2 - 1‘ - 2) =m c6 ding

6 nghiém phan biét?
A. 9. B. 8. C.7. D. 6.

Cho hamsb y=f (x) c¢6 bang bién thién nhu sau:

z|—e0 -1 0 2
(=)

C6 bao nhiéu gié tri nguyén m dé phuong trinh f(1-2sinx)= f (|m|) c6 nghiém thuyc?
A. 7. B. 6. C. 5. D. 4.

Cho hai ham sb y=(x—1)(x—2)(x—3)(m—|x

); y=—x4 +6x° —5x —16x+18 ¢co dod thi lan
luot 14 (C,); (C,). C6 bao nhiéu gia tri nguyén ciia m thudc doan [-2021;2021] dé (C) cit
(C,) tai 4 diém phan biét?

A. 4042 . B. 2022. C. 2019. D. 2021.

Cho db thi ham s6 bac bdn c6 dd thi nhu hinh v&. Cé bao nhiéu gia tri nguyén cua tham sb m
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

va me[-2021;2021] dé phuong trinh logL);)va[f(x)—mx] =mx’ — f(x) ¢6 2 nghiém
mx

duong phén biét?

A. 2021. B. 2020. C. 2019. D. 2022.

Cho ham sd f (x) =x’—3x" +5. Hoi c6 tit ca bao nhiéu gia tri nguyén cua tham sb m dé
phuong trinh 1 (2 1 (x) —l) =m c6 ding 3 nghiém thyc x?

A. 484. B. 486. C. 485. D. 3.

Hoi c¢6 tit ca bao nhiéu gia tri nguyén cta tham sd m e[-2021;2021] dé phuong trinh
‘x“ —8x2‘ —mx+2m—16=0 c6 dung 6 nghiém thyc phan biét?

A. 3. B.5. C. 4. D. 2.

I l . ;LA 5 [N .y . A 5 A A
Cho ham so f (x) = §x3 + 8x . Hoi ¢o tat ca bao nhiéu gia tri nguyén cua tham s60 m dé phuong

trinh f( S (x)+m ) =x’ —m ¢6 3 nghiém thuc phan biét?

A. 21. B.5. C. 19. D. 3.

C6 tat ca bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh x* —15x— |3x — m| =0 c6 dung
3 nghiém thuc?

A. 43. B. 44. C. 45. D. 41.

Cho ham s6 y=f (x) =x"—4x+3. Goi S 1a tap tt ca cc gia tri nguyén cua tham sé m dé
phuong trinh /2 (|x|)—(m—6)f(|x|)—m+5 =0 c6 6 nghiém thuc phan biét. Tinh tong cac
phan tir ciia S .

A. 3. B. 22. C. 30. D. 18.

Cho ham s f(x)=x —%merm —8,xeR v6i m 1a mot hang sb khac 0.Biét rang phuong
trinh f(x)=0 c6 dung hai nghiém phan bi¢t. Hoi c6 bao nhiéu gi tri nguyén ctia k théa man
phuong trinh f(x)=k c6 3 nghiém phan biét ?

A. 3. B. 34. C.6. D. 34.

Cho ham sé y=f(x)=2x"-3x’+1 . Tép hop cac gia tri m dé phuong trinh

f(f(%jj = f(m) c6 nghiém la doan [a;b]. Khi do gia tri 44 +8b thudc khoang nao

sau day?

A (12, B. (-2;5). c.[2.39) p. (3.9
2 372 374

x—1 x x+1 x+2
— +

x  x+1 x+2 x+3

thi 1an luot la (C,) va (C,). Tap hop tat ca cac gia tri cua m dé (C) va (C,) cit nhau tai diing

Cho hai ham s y = va y=|x+2|-x—m (m 1atham sb thyc) c6 dd

4 diém phan biét 1a
A. [-2;+0). B. (—w0:-2). C. (-2:+0). D. (—o0;-2].
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§2 HUONG DAN GIAI

Caul: ChonD
Cach 1: Phuwong phap ghép truc

x=0
X=7
bat u=cosxe[-1;1]. Vi xe 0;977r nén u'=—sinx=0<| x=2x
x=3r
x=4r
x 0 T 27 In 47 9__
2

H=C08x| | 0 =1 0 1 0 0 1
e=fmj|2 & 1 2 1.¢ 132 18 12 1612 1
5

Tir bang bién thién suy ra tong s6 nghiém phuong trinh di cho 14 9.
Cich 2: Ty luan truyén thong

el

(5]

f(cosx):—l
f(cosx)zl

Truong hop 1: f(cosx)=—1.Didt r=cosx,tc[—1]]

Khi d6 phuong trinh f(cosx)=—1 tro thanh f(¢)=—1, v6i r €[-11].

Tir bang bién thién ta suy ra: f(f(cosx))=2«

Day la phuong trinh c6 hoanh do giao diém cua do thi ham sé y = f(¢)va dudng thang y =1.

t=a<-—1

Duya vao bang bién thién, ta co f(z) =l f b1 = phuong trinh v6 nghiém.
=b>

t=me (—oo;—l) (Zoai)
t=ne(-10)
t=pe(01)
t=ge(l;+o00) (loai)

Trudng hop 2: f(cosx)=1.DPdt t=cosx, t€[-L1]; f(t)=1¢

Voi t =ne(~1,0)

Ung vé6i mdi gié tri ¢ € (—1;0) thi phuong trinh cosx = ¢6 4 nghiém phan biét thudc 0;977r .
Véi t = p e(0;1)
Ung véi mdi gid tri £ € (0;1) thi phuong trinh cosx =¢ c6 5nghiém phan biét thuge 0;977r .

Hién nhién, 9 nghiém trong nhirng truong hop trén déu khac nhau.

Vay phuong trinh da cho c6 9nghiém thudc doan |0; 9%]

Cau2: ChonD
Ta co:
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Cau 3:

9
X 1-x x x x X
f(x)+71(1-x)= A f A S S S S =1, Vx
9°+3 97+3 9°+3 2+3 9°+3 9+39° 9'+3 3+9°
9)C

Do do:

(1)<:>3m+isinx+coszx=1<:>3m+isinx+1—sin2x=1<:>3m=sin2x—%sinx=g(sinx)

Xét: g(x)=x’ —%x co g'(x)= 2x—i; g(x)=0x= % Béng bién thién:
g -1 1 1
8

g0 S

5 3

4 7 4
&) - rd

- v i //,/
64

Xét phuong trinh 3m = g(sinx). Pat 7 =sinx, do x€[0;37] nén re[-1;1].

oz
x==
2
. 3z .
aco: t'=cosx;t' = x =—. Ghép trucnhu sau:
T t =0 5 Ghép trucnh
Y
L 2
X T 3T ST
0 2 o 2 3
FEERE | B X I L 4 1 I L 0
8 8 8 8
5
4
3 3
= 4 —
v=elt) ad [\ g4
D Y f{.;; ‘\\‘ III \\ ! / \ ’1 !]_F; 'I??
Y ~ L F -\\‘_ L ‘ \ - L x"; ‘\\ ~ i
64 64 Y 64 4

Duya vao bang bién thién ta thdy phwong trinh d& cho ¢6 8 nghiém phan biét khi
—i<3m30@—i<mso.
64 192

Chon A
1

Taco f(x)=——+3"In3+—=3%In3>0, Vx>0
xIn3 x2

= Ham s6 y = f(x) dong bién trén (0; +o0) (1).

1 1
Mit khic f(l] ~log, 1137 ~3" = —[1og3 x 3% +3"J ——f(x), khi do
X X

1 2
f(“_—m|+3]+f(x2—4x+7)=O<:>—f(4|x—m|+3)+f(x —4x+7)=0
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<:>f(4|x—m|+3)=f(x2—4x+7) (2)

— 42 _
Tir (1), (2) = Afx—m|+3 =22 —4x47 | 17 B
dm=x"+4

Ta c6 dd thi sau:

y = 4m

i Lrn

gla) x* + Bx |

dm=4 m=1
Theo yéu cau bai toan twong dwong | 4m =8 < |m=2.Viy 12+22+32=14.
4m=12 m=3
Cau4: ChonB

Ta co: 4|)c+m|()c2 +2mx+m2—3)+9x+1=0 <::>4|x+m|[(x+m)2 —3}+9(x+m)+1—9m=0
<:>4|x+m|3 —12|x+m|+9(x+m)+1=9m.Dét t=x+m.
Phuong trinh tro thanh: 4[¢’ ~12]¢|+9¢+1=9m.

Xéthamsd f(¢)=4[ —12)|+9+1, teR.

f(t) 48 =3t+1, t>0 f’(t) 12¢ =3, t>0
—48 +21t+1, t<0 —12£2 421, t<0

1
f=—
' + ' - ’ ’ 2
F1(07)= f1(07)= Af(0): f(1)=0< .
—
2
Bang bién thién:
t — 00 —g 0 é— o0
f'(t) — 0 + - 0 4
+00 1 +00
o \ \ /
1-7vV7 0

Phuong trinh c6 4 nghiém phan biét < phuong trinh c6 4 nghiém phan biét
& d0 thi ham s6 y = /() cét duong thang y =9m tai 4 diém phan biét
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<:>9me(0;1)<:>me(0;lJ.V€1y a=0;b=l:>b—a=l LO;lJ.
9 9 9 3

Caus5: ChonC

|/ (x) =4
|f(x)|=m+3.

Do cach lay d6 thi ham s6 y = | f (x)| tir d6 thi ham s6 y = /'(x) nén ta thdy phuong trinh

Phuong trinh da cho twong duong véi | f ()c)|2

—(m+7)|f (x)|+4m+12=0 @[

|/ (x)| =4 <63 nghigm phan biét x,, x, =1,x,.

[

by

M

-1 @) 2

Vay dé thoa man bai toan thi ta phai c6 phuong trinh | f (x)| =m+3 c6 bon nghiém phan bigt va
cac nghiém nay khac véi ba nghiém x,, x, =1,x, ¢ trén. Khi d6 ta phai c6
O<m+3<4<-3<m<l.
VimeZ=m=-2,m=-1,m=0.Dod6 cotongla —-2+(-1)+0=-3.
Cau 6: ChonB
biéu kién: x =-1.
2x—1

Xét phuong trinh hoanh d6 giao diém . =—x+mex’ +(3—m)x—m—1 =0.
X+

Ta c6 A=(m—1)2+12>0, Vm. Goi A(x,;y,) va B(x,;y,), khi d6 x,,x, 12 nghiém cia
. . Clx +xy=m-3
phuong trinh. Theo Vi-et, ta c6 .
XXy =—m—1
Goi H lahinh chiéu vudéng goc cia M 1én duong thang d, ,khido6 duong thang MH : y=x+3

Suy ra toa do H[u;m;3),mé X,+x;, =m—3=2x, nén H ludn la trung diém cua AB.

2
R .7 A A A s A LN \/E
D¢ tam gidc MAB deu, ta can thém dicu kién MH = TAB .

B

Tacd @d(M,dm)=7\/(xA _x3)2 +(yA _y3)2

o [2=5m] \/5\/(

2 2

<:>(m—7)2 =3[(xA +x3)2—4xAxB} c:>m2—l4m+49=3(m2 —2m+13)

)cA—xB)2 +((—xA +m)—(—x3+m))2 & |7—m|=\/§|xA —xB|

207 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: HAM SO

—

Cau7:

Cau 8:

Cau 9:

5 m=1
om +4m-5=0<
m=-5
Vay voi m =1 hodc m=—-5 thi tam gidc ABM 1 tam giac déu.
Chon D

X
Tap xac dinh D =R . Taco: f(x)=x’-3x° :>f’(x)=3x2—6x;f’(x)=0<:>[
X =
Béng bién thién ctia ham f (x)
X —0 0 2 +o0

/() L
f(r) /O\_/_HE

Tir bang bién thién ciia ham s& f (x) ta c6 bang bién thién ciia ham f (|x|) nhu sau

x —o0 -2 0 2 +o0

r| o - oos
F() +J3\—4/, 0\—4/ 400

Db thi ham sé g(x)= f (|x|) +m cét tryc hoanh tai 4 diém phan biét khi va chi khi phuong trinh

f (|x|) +m =0 c6 4 nghi¢m phan biét.

Tir bang bién thién ta c6 £ (|x|)+m =0 c6 4 nghiém phan biét khi va chi khi
“4<-m<0&=0<m<4.

MameZ—=me {3; 2; 1} . Vay c6 3 gia tri clia m thoa man yéu cau bai toan.

Chon C

Pit ¢ =sinx,—1<7<1. Xét dd thi y=sinx trén doan [—7[; 27[]

-

| A

\

I 2 1 2 3\ 4 5 /

Phuong trinh tré thanh f (t) = —?(*) dua vao bang bién thién ctia ham s6 f (x) ta thdy chi co

—% =—2 phuong trinh c6 nghiém ¢ = £1 suy ra phuong trinh da cho c6 3 nghiém.

CAc truong hop con lai phuong trinh c6 chin nghiém hoic vo nghiém.

Vay m =6 1a gia tri can tim.

Chon B

Tacod: x* —2x" -3m+1=0 < 3m=x"-2x"+1. Xétham s6 y = f(x)=x*—2x* +1.
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[x=0
Tap xdc dinh D=R, y'=4x’—4x.Cho y'=0< | x=-1.
x=1
Bang bién thién
X | = -1 1 + oo
y' - 0 + -0 +

I\

Yéu cau bai toan tuong duong duong thing (d) :y =3m cat dudng cong (C) Y= f(x) tai hai
diém phan biét.

sm=0 |"m=0
Dé phuong trinh ¢6 hai nghiém phan biét thi & 1.
3m>1 m> 3

Cau 10: Chon D

L iTies0 | ro- Ja

1 =
pat t=ax’ -1, (t>- o x* =—(t+) < cll = b tj/r_l
a
x=——F==+t+1,(x<0) f=__v4
Va TO== =
\ , Ja Ja
V& thém do6 thi cua hai ham s6 g(x) = h(x)=——F——
&(x) bx+1 ( bVx+1
Yy
g(x) f(@)
i I S
K i
i AN '.3 ] e
0 S —

2
4
hix)
gh<1 % <1
Phuong trinh da cho c¢6 7 nghiém khi 3 2b o Ja <\2b < a<2b?
h(3) > —Z _ﬁ _3
2b 4

15
Néu 2b° >15=be{3,..,15) = ae{l,...,16-b} = > (16-b)=91 = ¢6 91 cip.
b=3
A2 b=l=a<2=a=1
Neu 20" <15=

= ¢6 8 cip. Vay ¢6 99 cip sb (a;b)thoa dé.
b=2=a<8=aecfl,..7}

Cau11: Chon D
Phuong trinh hoanh d6 giao diém: x* —3x> +2=m" (x—l) = (x—l)(x2 —2x-2—- mz) =0.
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Cau 12:

Ciu 13:

Dé d6 thi ham so cat duong thang d tai 3 diém phan biét thi phuong trinh x* —-2x-2-m" =0
A>0

2

. Gid str nghiém x; =1 va x,, x, 1a 2 nghiém
=3-m” #1

phai c6 2 nghiém phan biét khac 1 = {

, s 2 2 e . |t X =2
cua phuong trinh x” —=2x—-2-m"=0. Theo dinh li Vi — ét: R

Xx,=-2-m
Taco: x’+x, =(x,+x,) = 3xx, (x, +x,) =8+6(2+m”).

Nén: x’ +x,’ +x;’ 2057 < 1+8+6(m’ +2) <2057 < m’ 3—10318 & - /—10318 <m< —10318

Do m nguyén nén: —18 <m <18 (m e Z). Vay co6 37 gia tri nguyén.
Chon C
Tir @6 thi ham s6 y = f(x),tacod dd thi ham s y z‘f(|x|)‘ .

biéu kién:.

)

Duya vao d6 thi hamsb y = ‘f(|x

, suy ra phuong trinh ‘f(|x|)‘ = %mz —%m“ c6 8 nghiém phan

gm2 —im4>0 {O<m2<18 |m|<3\/§

2 1
biétkhi 0<=m’——m* <149 81 =S =
* 2
o 8l mt +18m> —81>0 UM >NZ=9  ||m[>3JN2 -1

3JV2 1 <m <32
32 <m<-3V2-1

Chon C
Xét phuong trinh hoanh d¢ giao diém ciia (C,) va (C,)

(x+1)(2x+1)(3x+1)(m+2]x) =—12x" —22x° —x* +10x+3 (1)

=>me {—4; —3;—2;2;3;4} .

Dé (C) cat (C,) tai 3 diém phan biét thi (1) c6 3 nghiém phan biét,

1 1
Vi {—1;—5;—5} khong phai 1a nghiém phwong trinh (1) nén

_—12x4—22x3—x2+10x+3 1 1 1

1 = —2|x|=-2 -2
( )<:>m (x+1)(2x+1)(3x+1) |x| x+x+1+2x+1+3x+1 |x|
Sm=-2x+ ! + ! + ! —2|x|(2)

x+1 2x+1 3x+1
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(2) la phuong trinh hoanh do giao diém cua hai do thi ham so y=m va

1 1 1
y=-2x+ + + - |x|
x+1 2x+1 3x+1

S6 nghiém coa phuong trinh (2) bing sb giao diém coa 40 thi ham s
1 1

+ +
x+1 2x+1 3x+1

1

+ +
x+1 2x+1 3x+1
Veaod 2 35X g vergoi
(x+1)° (2x+1) (3x+1) |x| 2 3

Bang bién thién

y=-2x+ —2|x| va dudng thang y=m.

Xét y=—-2x+

—2|x|. Tap xéc dinh: D = R\{—l;—%;—%}.

? 66 o i
Phuong trinh (2) c6 3 nghiém khi m>0.
Két hop véi dé bai, ta ¢ m e {0;1;2;...;2020} . Vay c6 2021 s6 thoa diéu kién bai toan.
Cau 14: Chon A
Phuong trinh hoanh d¢ giao diém: x(x—2)(x—3)(m—|x|)=x"—6x’ +5x +11x-6 (*).
Vi x =0, x =2, x =3 khong phai la nghiém ctia phuong trinh (*) nén
x*—6x’ +5x" +11x—6
x(x— 2)(x—3)
2 3 1 2 3 1

<:>m—|x|=x—1——————<:>m=x—1——————+|x|,
x—-2 x-3 «x x—2 x-3 «x

(*) = m—|x=

Xétham s f(x)=x-1-———————+|x= x-2 x-3 «x

2+ 2 + 3 +L2 khi x>0

(=2 (x=3) x
( 22)2+( 33)2+L2 khi x <0
xX— x— X

Bang bién thién cta f'(x):

f(x)= .Khi f"(x)>0,Vxg{0;2;3}.

X —a0 0 2 3 +a0
/(%) - - - -
+o0 o0 o0 +c0
f(x) / / / /
_ ] —0o0 —o0 —00

Phuong trinh (*) ¢6 4 nghiém phan biét khi m > —1.
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Vi m nguyén va thuoc doan [—2020;2020] suy ra me{0;1;2;...;2020§ nén co 2021 gia tr1
nguyén cia m thoa man.
Caul15: Chon D
(X +1)+3m=1 f(xX+1)=1-3m (1
Phuong trinh ‘f(x3+1)+3m‘=1 <:>[ ( ) ( ) ( )

f(F+)+3m=-1 | f(x*+1)==1-3m (2)

Xét ham s6 g(x) =f(x3 +1) = g'(x) =3xz.f'(x3 +1)

_)Cz: x2:0 XZZ\;)_
g(x)=0| /5 e X Hl=-1s|x=3-2
O I P R .

¢(¥2)=r(-1)=-3 e()=r(2)=1.

Ta c6 BBT ciia ham s6 g(x) = f(x3 +1)
A ’ « A A “A . N 5 . 4
Ta thay PT c6 nhi¢u nhat 3 nghi¢m khi va chi khi —3<1—3m<1©0<m<§ .

) . 2 2
Tuong tu: PT c6 nhiéu nhat 3 nghiém khi va chi khi -3<-1-3m<l < 3 <m< 3

Vay PT ‘f(f +1)+3m‘ = 1¢6 dtng 6nghiém khi va chi khi 3, 0<m <§

Vay 0<m<£nén a=0;b=g:>b—a=—
3 3 3

Cau 16: Chon D

-2 0 2 0 -2 0 2 + o

| m\/\u /“\/\0 /’\/
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Cau 17:

Cau 18:

Phuong trinh c6 dung 4 nghi¢m khi —20 <m < —4@ me {—19; -18;..; —5} .

Vay c6 15 gia tri nguyén ctia m dé phuong trinh f<x4 —4x" + 2) =m (1) c6 dung 4 nghiém phan
biét.

Chon A

Taco 27° =3 —In(-m-+\m* +1)=0 & In[-m-+lnr* +1)=3" =3.3"

Pit +=3">0. Ung véi mdi gia tri ¢ >0 cho ta 1 gia tri cta x.

Phuong trinh tré thanh ln(—m + \/m ) = -3,

, t
Xéthamso f(t)=t -3¢, f'(t)=3t"—6t. Tacod f’(t)=0<:>3t2—6t=0<:{

Lap bang bién thién cia f(r)=¢ -3¢, 1 >0
t 0
f(?) r— +

. 0\ /+-30
-4

Suy ra phuong trinh 27* —3**' — ln(—m +/m” + 1) =0 c6 hai nghi¢ém thuc phan biét khi va chi

8
ln(—m+\/m2+1)>—4 —m+\/m2+1>L4 \/m2+1>i4+m m<e -1

(B
-
o

khi o EAREN ¢ o 2¢*
ln(_m+\‘m2+l)<0 —m+~m’ +1<1 Nm*+1<1+m m>0
8_
S0<m< e2 41 ~27,2. Viy c6 27 gia tri thoa min.
e
Chon A

Pt t =32 +4x+m = =3 +dxam e m=£ -3 —4x (1)
T phuong trinh ban ddu taco x* +2-m=t S m=x'+2-1 (2)

Tu (1),(2):x3+2—t=t3—3x2—4x<:>(x+1)3+(x+1)=t3+t (*)
Xéthamsd f(u)=u’+u 6 f'(u)=3u’+1>20 VueR

Khi d6 phuong trinh (*¥) & f(x+1)= f (1) & x+1=¢

Thé vao phuong trinh (2) taduoc X’ —x+1=m (**)

b=y

Ta xét ham s g(x)=x3—x+l co g'(x)=3x2—1=0<:>x=_ 3
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Bang bien thien:

x — \5 vﬁ +
EY 3
1 0 0
¥ 9 +2\|{'§ a0
—x 9-2.3
9
9% 23
Dé phuong trinh c6 diing hai nghiém thyc thi 3 =85= 9+2y3 ; 9-243
L _9-2\3 3 3

3

9423 9-23 23
Suy ra 3 =—

3 27
Cau19: Chon B
Phuong trinh hoanh d6 giao diém: x° +6x* +6x” +1=x’\m—15x(m+3-15x) (*)
(*)<:>x3+6x+§+i3=\/m—15x(m+3—15x)<:>(x+l)[(x+l)2+3]=\/m—15x[(m—15x)+3]
X X X X
1 x>0
Sx+—=Vm-15x &

X m=x2+iz+15x+2
X

Xét ham y=x2+i2+15x+2,x>0. C6 BBT nhu sau:
x

1
= lo 2 +o0
J) - 0 -
<0
55
4

5 . : : 55
Yéu cau bai todn < (*) c6 2 nghiém phan bi¢t < m > T

Do meZ va me[-2021;2021] nén m e {14;15;..;2021}. C6 2008 gid tri.
Cau 20: Chon A
Xét phuong trinh 2f(x+1—\/6x+3)=1,d'51t t=x+1—\/6x+3,x2—%

3

Vox+3

Dua vao bang bién thién, ta co

Cot=1- :#'=0 < x =1. Bang bién thién
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Cau 21:

Cau 22:

V&1 7 <—1: phuong frinh 7 =0 v0 nghiém.

Véi ¢ > %,t =—1: phuong trinh #=0 c6 1 nghiém.
Voi —-1<t< % : phuong trinh £ =0 c6 2 nghi¢m.

Khi d6 phuong trinh 2 f(x+1—\/6x+3):1 trg thanh £ (¢) =% c6 ba nghiém

1y
4

2

&

| \/
—1’ 0 2 T

Khi ¢, € (—1;0) = phuong trinh da cho c6 2 nghiém
Khi ¢, (1; 2) = phuong trinh da cho c6 1 nghiém

Khi ¢, € (2;+00) = phuong trinh dé cho ¢6 1 nghiém

Vay phuong trinh da cho c6 4 nghiém.
Chon A

bat u=f(x)+m thi pt f(f(x)+m)+1=f(x)+m trd thanh f(u)zu—l
Yy

V& duong thang d : y =u—1 1én cing hé truc véi ta thdy d cat do thi f (u) tai 3 diém phan biét
u=12;u=0

f(x)+m==2 | f(x)==2-m (1)

f(x)+m=0 = f(x)z—m (2)

f(x)+m=2 f(x)=2-m (3)
Ma trén doan [—l;l], ham s6 ludn nghich bién nén dé phwong trinh di cho c6 dung 3 nghiém

trén [—l; 1] thi cac phuong trinh, va phai c6 diing m¢t nghiém

2-m<1
= oSm=1

—2-m>-3
Véy ¢6 1 gi tri nguyén ciia m thoa mén yéu cau bai toan.
Chon C
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Cau 23:

Cau 24:

Tur d6 thi ham s6 y = £ (x) ta suy ra do thi ham s6 y = f'(|x]) nhu sau
Y

Phuong trinh \ f(|x|)‘ = %mz —ém“ c6 8 nghiém phan biét khi chi khi

0<2m2—Lm4<1<:>0<18m2—m4<81

9 81

2 =13

m* —18m* +81>0 |(m*=9) >0 "
9, 18m? <0 & L, Sim#0

m —lom < —

m* (m* ~18) <0 3T <m<33

Vi meZ nén me {-4;,-2;-1;1;2;4} .
Chon A

Vi ham sb di cho 12 ham béc ba nén suy ra diém 7 (E,E) 1a diém udn cua do thi.

Ta c6 BBT ciia ham s§ y = ‘f(x)‘ nhu hinh v& duéi day:

¥

1
o P 0 E 1 +o0
3y - | + 0 - 0 +
+on : +an
y 1 :
1.
0 5 0

Phuong trinh ‘f(x)‘ =m c6 4 nghiém phan biét x, <x, <x; < % <x, & % <m<l1.
Chon B
Ta d& dang x4c dinh dugc ham s6 da cho la: f(x)=x*-2x"-2.
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[1~—1,33(1)
t=-0,47 (2

Pt t=x-1-2x-1=5f(1)+12=0<5(¢' -2 -2)+12=0 < ( X
t~0,46 (3)
1~1,33 (4)

1
Cot'=1- =0oV2x-1=0=x=1.
V2x -1 * ¥
Ta c6 bang bién thién:
xr |0,5 1 00
t'(x) = 0

t(z) N /
\ )

Tur bang bién thién ta c6: vo nghiém, c6 1 nghiém, c6 1 nghiém, c6 1 nghiém.
Viay phuong trinh d cho ¢6 tat ca 3 nghiém.
Cau 25: Chon B

_1+\/t+1 >l
it t=4x’ —4x=(2x—1) -1 & (2x—1) =141 & 2-1=t/1+1 & 2 2
1-~/t+1 1
= , < —
2 2
y
2
_ \.]“+l -1
y= 3
-1
: 0 T i
e
: —vr+1-1
: y= 2
{__1 3
, 1 N A/ —
Néu x>§:>f(t)=¥—l @f(z)=$ ¢6 3 nghiém
, 1 — 4/ _f _
Néu < :f(t)z%—l @f(t)=$ ¢6 1 nghiém

Vay phuong trinh 6 tit ca 4 nghiém.
Cau 26: Chgn A

Tacd Pt < f(3sinx)=3v1-sin’x < f(3sinx)=+9-9sin’x (1).
Pat 1 =3sinx (¢ €[-3;3]). Phuong trinh (1) tr6 thanh /(1) =~9—-7* (2).

Goi (C) 1a dd thi ham s6 y =+/9—¢ suy ra (C) 1a nira trén clia duong tron tim O, béan kinh
R=3.
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e} 1 3 6 TV &

t=ae(-2-1)

Dua vao d6 thi, ta co (2)= t=be(0:) .Tacé (0;%) =(0; 47r]u(47r;977[j.

- 6(1’3) 2 vong
t=3

Ta xét duong tron lugng giac nhu sau:

Bsing Jainid

‘-f
/E__ \ " 2 \
T
I
i
r
ra
=

Jeos

o Jcos \ 0
\ / “
A

Duya vao duong tron luong gidc, ta thdy phuong trinh ¢6 2.7 +2 =16 nghiém.
Cau 27: Chon C

f(x)==2 O
Taco g(f(x))=0<] f(x)=a.(ae(0:1) (2).
f(x)=3 03

Dya vio d6 thi ham s g(x) suy ra phuong trinh (l) c6 4 nghiém; phuong trinh (2) co 5
)

nghi¢m va phuong trinh (3 c6 1 nghiém. Vay phuong trinh g( f (x)) =0c6 10 nghi¢m.

(x)
(x)
Taco f(g(x))=0<|g(x)=1 (6)
(x)
(x)

Duya vio d6 thi ham s g(x) suy ra phuong trinh (4) c6 1 nghiém; phuong trinh (5);(6);(7)
moi phuong trinh c6 3 nghiém va phuong trinh (8) c6d 1 nghiém. suy ra phuong trinh
f(g(x)) =0c06 11 nghiém.
Viy tong s6 nghiém ciia phwong trinh f(g(x)) =0 va g(f(x)) =0 la2l.

Cau 28: Chon A
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[4fsina]+m=—1 (1)

Phuong trinh £ (4[si =3 '
wong rinh f (4insf+m)=3 | i em2 (2)

Ta c6 do thi ham s y = 4|sin x| trén ntra khoang (O; 47z] nhu hinh vé dudi day

N
R
| I I | >
o n n 3_7r 2n 3n 4 x
2 2
-m—1=0
, 0<2-m<4 m=—1
Vay dé phuong trinh c¢6 12 nghiém phan biét < =
2-m=4 m=-2

O0<-m—-1<4

Viy tong cac phan tir cia S bang —3.
Cau29: Chgon B

Ta co: fz(sinx+cosx)+1=Zﬁsin[x+%jf(sinx+cosx)—sin2x
e f? \/Esin(er%j —Zﬁsin()w%jf[\/asin()w%j +1—cos(2x+%j=0

s f \/Esin[x+%j —Zﬁsin(wr%jf ﬁsin(m%j +25in2(x+%j=0

@{f \/Esin(x—k%j - 2sin(x+%ﬂ2=0<:>f(\/§sin x+%))=\/§sin(x+%j (1)

Nghiém ciia phuong trinh f'(¢) =1 1a hoanh d¢ giao diém ctia d6 thi ham s6 y = f(¢) va duong
thing y=t.

\/Esin(x+%] 0 sin x+% =0

Do d6 (l) & \/Esin(x+%]:—2<:> sin| x + 2% =2 (vo nghiem)

\/Esin(x+%j=2 sin| x+ 2 | =2 (vonghiem)
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Cau 30:

Cau 31:

= x=—%+k7r(keZ)

Do xe|-2Z % | nen -2F < Fijn<Z o 1<k
4 47 4 4 2

VikeZ nén ke {—1;0;1} . Vay phuong trinh da cho ¢6 3 nghi¢m.
Chon A

Tudd thitacod f

—
T —

m+x)f(x))+2=0<:>f((m+x)f(x))=—2

(Vo +1x) (x)=0
~ (mﬂc)f(x):l )

( x2+1+x)f(x)=2,5 3)

(Ve +14x) £ () =35 @)

Tur suy ra f(x) =0c06 2 nghiém.
1 2

Tutaco f(x)=——=vx"+1-x
f() VX +1+x
{2
bit g(x)=vx’+1-x.Taco g'(x)= AR P £ +l:>g'(x)<O,VxeR.
\/x2+1 \/x2+1
Béng bién thién
T |~ + oo

Khi do g(x) >0= f (x) > 0 dya vao do thi suy ra phuong trinh ¢6 2 nghiém.

Tirsuyra f(x)= \/ZL% = é(\/x2 +1- x) > 0nén phuong trinh ¢6 2 nghiém.
X +1+x

Tirsuyra f(x)= \/zi’—sl = Z(\/)c2 +1- x) >0 nén phuong trinh ¢6 2 nghiém.
X +1+x

Ta thiy g(x)= %g(x) # %g(x) # 0. Nén nghiém cua,,, khong tring nhau.

Vay phuong trinh da cho c6 8 nghi¢m thuc.
Chon C

Tacd f(f(x)+1)=f(x) < f(f(x)+1)+1=f(x)+1.
t
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Dya vao d6 thi, phuong trinh f(t)=t-1<|1=0 < | f(x)=-1.

Vi f(x) =-3= ¢6 2 nghiém.

Véi f(x)=-1 c6 3 nghiém.

Vi f(x) =1 c6 2 nghiém.

Vay phuong trinh da cho c6 7 nghiém.

Cau 32: Chon C
Goi f(x) =ax’ +bx> +cx+d 1a dd thi ham sb nhu hinh vé.

Do thi ham sb ct tru Oy tai (O;l) nén a’=1:>f(x)=a)c3+bx2 +ex+1.
f'(x)=3ax’ +2bx+c.
Ham s dat cyc daitai x=0= f'(0)=0=¢=0

D6 thi ham s6 qua diém (-1;-3),(2;-3)

j{f(—1)=—3©{—a+b+1=—3 {—a+b:—4 {a=1

1(2):_3 8a+4b+1:—3¢3 8a+4b:—4¢$
= f(x)=x"-3x"+1.

bit = f(x)+1, tir phuong trinh twong dwong [/ (¢)+1=¢+1.
t+120 t2-1
=N
- () +1=(t+1) £ =30 +1+1=1+2t+1

t>-1
=
£ =4 -2t+1=0
=44 | f(x)=34
&|t=0,3 < f(x)z—0,7
t~-0,7 f(x)=-17
Phuong trinh f(x) =~ 3,4 co6 1 nghi¢m, f(x) ~—0,7 co6 3 nghiém, f(x) ~—1,7 c6 3 nghiém.
Viéy phuong trinh /£ ( f(x)+1)+1= f(x)+2c6 7 nghi¢m.
Cau 33: Chon D
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Cau 35:

Gol g(x)=dx+e, fr do thico g(x) lam ham so déng biennén d >0.Do 4, B thudc duong
thing g(x),suyrad(-1;-d+e), B(2;2d +e).

a =2 (m)

Theo déra, tacéd AB=5<~9+9d” =5 < = g(x)=—x+e.

4 3
dz—g(ktm)
Tu d6 thi, ta cb f(x)—g(x)=0<:>ax3+bx2—x-|—c—e=0 nhin x=-1, x=1, x=2 1a
nghi¢m. Ta dugc:
—a+b+1l+c—e=0 a=1
a+b-l+c—e=0 <<b=-2 = f(x)-g(x)=x"-2x"—x+2.
8a+4b+c—-e=0
Vay f(x)zg(x)+x2+2©f(x)—g(x)—x2—2=O<:>x3—3x2—x=0

c—e=2

x=0
<:>x(x2—3x—1)=0<:> x=3+\/g.
2
3-413
T

Phuong trinh f'(x) = g(x)+x*+2 c6 nghiém duong la x = 3

+;/E nén m=3,n=13, p=2
Khidogidtri m+n+p=3+13+2=18.

Chon A

Budce 1:

f(x4—2x2+2)=0 c6 8 nghiém

<:>(x2—1)2+1=a<:>x2—1=i a-1< x=+J1tva-1

1-Ja-1>0 {a—1<1
o

a—-1>0 a>1

DKbétbu(f)c:{ =1<a<?

— bé f(x4 -2x7 +2)=0 c6 8 nghiém phan bi¢t thi f(x)=0 c6 2 nghiém thudc khoang
[1;2). Ma f(x)=0 c6 8 nghi¢m duong nén suy ra:
) 2n, €[1;2)

~0 c6 8 nghi¢ ’
f(x)=0¢6 8 nghiém {6;10 &(0:1)U[2;+00)
Budc 2:
f(2x*=3x" +1)=0 ¢6 20 nghi¢m phan biét
Xét ham s6 y =2x° —=3x? +1, ta co:

2x° =3x +1=1(2n,)
o8

22 3 +1=0(2n,) va cac nghiém (1) nim trong khoang (0;1)U[2;+ )

Neéu nhur ton tai 6 diém x,,x,,...,x; €(0;1) sao cho 2x’ —3x’ +1=1x,,x,,...,x;, mad mo6i phuong

trinh c6 3 nghiém thi tong cong da c6 18 nghiém cong véi 2n, [1;2)
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2n,€[1;2)
6n,€(0;1) .
0n,e(2;+x)

= f(x)=0 cb

Cau 36: Chon A

X f(x)=a (3<a<-1) (1)
Ta co f(x3f(x))+1=0<:>f(x3f(x))=—1© x3f(x)=b (—6<b<—3)(2).

X f(x)=0 (3)
Vé6i m <0, xét phuong trinh x°f (x)=m < f(x):ﬂ}.

x
Pit g(x) =", g'(x)= 225 0,vx #0.
x x
Ta co: Xlirizog(x)zO, xlirg;g(x)=+w, lirgg(x)z—w.
Ta c6 bang bién thién
L | =00 0 +oc
q'(x) + +

0 —0o0

Duya vao bang bién thién va dé bai, suy ra trong mdi khoang (—o0;0) va (0;+00) phuong trinh

f(x)=g(x) co dung mot nghiém.

Suy ra mdi phuong trinh (1) va (2) 6 2 nghiém va cac nghiém déu khéc nhau.

x=0

Xét phuong trinh (3): X’ f (x)=0< [f(x) o

va (2).

{xzo
=
x=c<0

, voi ¢ khac cac nghiém cua (1)

Vay phuong trinh f (x3 f (x)) +1=0 co6 ding 6 nghi¢m.

Cau37: Chon D
Cach 1:

P/ (0)=0

¥ f(=ac@l
X f(x)=be(23)
_xzf(x) =ce(3;4)

Taco f (¥ f(x))+2=0 <

2k

—3 -
X

Xét ham sé g(x) = iz(k >0), Tacd g'(x)=—
X
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Bang bien thien

X -0 0 +an

g’ n Z

0 0

D6 thi cia f(x) va g(x) dugc mo ta nhu sau:
u

-2

Do d6 ta co:,, va mdi phwong trinh ¢ 2 nghiém phan biét.
Suy ra phuong trinh da cho ¢6 9 nghiém.
Cach 2:

) x=0
X f(x)=0 £(x)=0 (1)
xzf(x)za e (0;1)
=
X f(x)=be(2;3)
| X’ f(x)=ce(34) f(x)—iz:o, be(2;3) 3)
X

a

Taco f(x*f(x))+2=0 < S(x)——==0,ae(0;]) (2)
X

¢
f@-5=0ceGd) ()
c6 2 nghiém phan bi¢tla x=a <0,x=£>3.
. 2
Xét ham so g(x)zf(x)—iz(k>0) co g'(x)=f'(x)+—l3€. Ta co:
X X

Khi x e [a; ﬂ] thi g(x) <0 nén cac phuong trinh, va khong c6 nghiém x [a; ,B] .

lim g(x)=+o

X—>—00

+) lim g(x)= —iz <0 = Mbdi phuong trinh, va chi c6 ding mot nghiém x € (—OO; a)
xX—a o
g'(x)<0,Vx e (—w; )

lim g(x)=+0

+) lirg g(x)= —% <0 = MGJi phuong trinh, va déu chi c¢6 dung mot nghiém
x—
g'(x)>0,Vx e (f;+x), >3

x e(f;+0)
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Sty ra moi phuong trinh,, va co 2 nghiém phan biet.
Vay phuong trinh da cho c6 9 nghiém.
Cach 3:

X f(x)=0 ()
Cf(x)=ac@l) (2
Cf(x)=be(23) @)
X f)=ceG4) (4
Ta c6 c6 ba nghiém phéan biétla x=0,x=a <0,x=£>3.
Xét g(x)=x"f(x) cb g'(x)=2x(x)+x"f'(x)
» Vi xe[a; f] thi g(x)=x"f(x)<0 nén,, khong c6 nghiém x €[a; B].

Taco f(¥f(x))+2=0 <

» Vi xe(—oja)ta co: g'(x)<0. Va véi xe(B;+0), >3, thi g'(x)>0 nén ta co bang

bién thién caa g(x)

X -0 o B +o0
g'(x) ~ 0 0+
g(x) o \ 0 0 / b

Do d6 cac phuong trinh,, déu c6 2 nghiém phan biét.
Vay phuong trinh da cho c6 9 nghiém phan biét.
Cau 38: Chgon B

y=g(x) =f(‘\/m—‘x2 —l“) vGi g(x) :ﬁ

Tadat: 1= 4—x2,‘v’xe[—2;2] thi suy ra y=g(t)=f(‘t—‘t2—3

t2+t—3,te[0;\/§]

),Vle[0;2]

Suy ra: A(t) =t —‘tz —3‘ =

P rt+3te [\/3;2]'
Tir d6 ta ¢6 BBT ciia ham s6 /(¢) nhu hinh v& bén:
e | /i 2
(t) + 0 =
Vi
w | SN
= 1
Pt u = ‘t - ‘tz —~ 3H thi ta ciing c6 BBT ctia « nhu sau:
x -2 0 2
t 0 2 0
t - |- 3| -3 J3 1 /3 -3
e — e -3 3 A 3
\ N
0 0
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Cau 39:

Cau 40:

f(x):axj+bx2+cx,a¢0:>a:g>0

Nhin véo db thi y = f(x)trén ta c6 dugc= { .
fM=r(2)=0,r"1)=0 3

Nhu vay ta suy ra f(x):gx(x—l)(x—Z). Ma ham s6 d6 co cuc tri bang —% tai x = x, nén

43 3443
T: -

3

suyra f(x,)=

X9

Nhu vay: f(3):4’f(\/§):_0’2’f[3+3\/§J 43

"9

Ttr d6, ta phac hoa duoc do thi y = S (u) voi u= ‘t—‘tz - 3H nhu sau:

c6 tat ca 10 nghiém phan biét.

Dua vao hinh vé trén, ta két luan phuong trinh g(x) = 20121
Chon B
Do ham y = f(x) la ham bac bon, cét tryc hoanh tai bén diém phéan biét c6 hoanh do lan luot 1a

X <X,<x;<x, va limy=+0 nén d6 thi ham y=/(x) c6 dang

x—>too

f(x)=a(x—x)(x—x,)(x—x)(x—x,).

Ta co:
f’(x):a[(x—xz)(x—x3)(x—x4)+(x—xl)(x—x3)(x—x4)+(x—xl)(x—xz)(x—x4)+(x—xl)(x—xz)(x—x3)]
Khige: 2 ¥ 1 L L 1

(x) x-x x-x, x-x, x-x,
Suy ra:
{f'(xq':f”(X)f(X)—[f’(X)]Z:_ I SR R B
f(x) fz(x) (x_x1)2 (x_xz)2 (x—x3)2 (x—x4)2

Vx#x,i=1,..,4

= y=/"(x).f(x)-[f'(x)] <0 VxeR.Ma y=2021" >0 VxeR.
Do d6 phuong trinh f”(x).f (x)~[ f"(x)] =2021" v6 nghiém.

Chon B

2
-3
Ta c6: %]‘(x2 —2x) =-2 (1).

Trudng hep 1: x* —3x>0 < x e(—0;0)U(3;+0).
() e f(x*-2x)=-2 (2).
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S6 nghiém cua phuong trinh chinh Ia 50 glao diém cua duong théng d:y=-2va do thi
(C) Y= f(x) . Dua vao hinh vé:

Ay

]

Lo d

-4
|
D
(YR S
“Y

(2)e X - 2w=] = x=1 (x=1¢(—0;0)U(3;+0))
(x= —00; ; +00
x’=2x=a, a>3 x*—2x=a, a>3

Xét d6 thi ham s6 y = x* —2x:

Dua vao d0 thi trén suy ra phuong trinh x* —2x=a, a >3 c6 2 nghiém phan biét x, < -1 va
x,>3

Vay phuong trinh (1) c6 2 nghi¢m thda man bai todn.

Truwong hop 2: x° —3x<0c>xe(0;3).

(1)< f(x*-2x)=2 (3).

S6 nghiém cta phuong trinh chinh 13 s6 giao diém cua dwdng thing dy:y=2 va d6 thi
(C) Y= f(x) . Duya vao d6 thi ham s6 y = f(x) di cho, suy ra:

=-1
xP=2x=3 x

(3)<:> x*=2x=bb<-1 <

x'=2x=c¢, 0<c<3

x=3

x*=2x=b,b<—-1

x’=2x=¢,0<c<3

Duya vao d6 thi ham s6 y = x* —2x suy ra:

Khi x> —2x=b, b<—-1 v0 nghiém.

Khi x> —2x=c,0<c <3 co6 hai nghiém phan biét, chi c6 mot nghiém thda min x € (0;3) .
Vay phuong trinh (1) ¢6 1 nghiém thda man bai toan.

Vay phuong trinh da cho c6 3 nghiém thuc.
Cau41l: Chgon B
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X —a0 0 . AN +0

(%) -0+ 0 i- 0 I+

f(x) +0 +
1
/ y=0
0

\x3—6x2+9x+3\=0

v

£ 62" +9x+3)) =0 {5’ —6x* +9x+3 =1, £(37)
‘x3—6x2+9x+3‘=t2 e(7;+)
bat g(x)=x’-6x*+9x+3. Tap xac dinh D=R.

g'(x)=3x"-12x+9; g'(x)=0<:>{

Bang bién thién
X —a0 1 3 +o0
g (r) + 0 — 0 +
g(x) 4%
7

/ \‘ 3 /
| g( T)| +:r\ - +
\ 47 y=t
\ / T3 y=t,
0 y=0

Vay phuong trinh f(‘x3 —6x” +9x+ 3‘) =0 c6 7 nghiém.
Cau42: Chon B
Taco [ 1/(x)] - £ (1" (3) =0 £ (1) (1) -[F (9} =0 ()
Gia st x, 1a mot nghi¢m cua (*). Néu f(x,)=0 thitr (*) suyra f'(x,)=0. Diéu nay vo ly
vi d6 thi ham s6 y = f(x) khong tiép xtc véi truc hoanh. Do d6 f(x,)#0.

fEL O[T (1)
Ger [f(x)J

Vi vay, (*) < =0.
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Cau 43:

T hinh V@ ta thay, do thi ham so y = f (x) cat truc hoanh tai bon diem phan bigt ¢6 hoanh do

X, Xy, Xy Xy
Taco f(x)=a(x—x)(x—x,)(x—x;)(x—x,),(a>0).
f'(x) 1 1 1 1

D¢ thay f(x) _x—x1+x—x2+x—x3+x—x4 nén
RTINS SRR SRS SRS SR
e T o o G
Chon D
f(x*)=0
@ zstr1e0s| T o N E; 1
Tacod g(x).|2g(x)-1|=0& = S| flx)==
£=3 |5 3
2y _
_f(x)_ 2
T d6 thi ham s6 y=f(x) suy ra
Y
©3

—
|
—®
&)
/’
P
=y

¥ =a<-1
(1)< | x* =be(0;1). Suy ra phuong trinh ¢6 4 nghiém phan biét.

xX=c>1

X =d<-1,(d#a)
(2)=
X =f>1(f#c)

biét cua phuong trinh.

X =m< —1,(m * d,a)

(3)=

X =p>1(p*fic)
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bi¢t cua phuong trinh va 4 nghiém phan bi¢t cua phuong trinh.
Vay phuong trinh g(x).[Zg(x) - 1] =0 co tat ca 12 nghiém.

Cau44: Chon C

2 )=
Tacd: [ f(x*+1)[ =(2m+1) f(x*+1)+m(m+1)=0 < ;(;LLZH

bat r=x’+1=1t>1 = f (1) e[-1;+x)
f(t)=m (1)

Phuong trinh da cho tuwong duong voi .
f(t)=m+1(2)

m=-1
Phuong trinh da cho c6 nghi¢m khi (1) hodc (2) c6 nghiém 121 = { 1> 1:> m=-2.
m+1>—
Phuong trinh da cho c6 s6 nghiém thuc phén biét 1a s chin trong cac trudng hop sau:
m=-1
m2>-1
\ Yy .\ . N . m+1>-1
Truwong hop 1: Ca hai phuong trinh (1) va (2) deu c6 nghiém ¢ >1= | =>im=#l .
m#
m=#=0
m+1#1
Trwong hop 2: Phuong trinh (2) va phuong trinh (1) vO nghi¢m
m<-—1
= im+12-1=-2<m<-1=>me[-2;10]\{0;1}.
m+1+1
S6 phan tir ctia S 1a 11.
Cau 45: Chgn C
Taco f'(x)=0< x=—1hodc x=0 hodc x=1.
2x(x* -1
bat u =‘x2 —1‘—2. Ta c6 u'z#.
-1
Pao ham: u'=0< x=0; u' khong xac dinh khi x=+1.
Béng:
T |—oo =1 0 1 +0c
w|Hoc 1 0 -1 ~2 —1 =2 -1 0 1 +oc
+oc oo

flu)

\ /
\/\Q/ \2/ \/\/

Dé phuong trinh £ (‘xz - 1‘ - 2) — m ¢6 ding 6 nghiém phan biét thi —1<m <7.

V6i meZ thi m e {0;1;2;3;4;5;6}. Vay c6 7 gia tri m thoa man yéu cau bai toan.
Cau 46: Chon A
Dit 1 =1-2sinx tr ~1<sinx<1 suy ra 7 €[-1;3] do d6 ta c6 bang bién thién ctia y = f(r)
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Cau 47:

Cau 48:

t|[—no

f'(t)

—1 0 2 3 +o00
+ 0 - 0 i

y=f(m) > /

IS
/ -

Tir bang bién thién, phuong trinh f (1 —2sin x) =f (|m|) c6 nghiém thyc khi va chi khi

+ox

2< f(|m)<2 o -1<|m| <3< -3<m<3.

Vay c6 tat ca la 7 s6 nguyén thoa méan bai toan.
Chon D
Phuong trinh hoanh d¢ giao diém cua (C,) va (C,) 1a

(x—l)(x—2)(x—3)(m—|x|)=—x4 +6x° —5x*—16x+18 (1)
Tathiy x =1, x=2, x =3 khong la nghiém cta (1) nén

—x'+6x°—5x*—16x+18 (2)
(x—l)(x—2)(x—3)

—x4+6x3—5x2—16x+18:_HOhL b N c N d
(x—l)(x—2)(x—3) x—2 x-3

x—1
Déng nhét thirc hai vé ta xac dinh duoc a=0;b=1;¢c=2;d =3 nén

(1)<:>m=|x|+

Bién doi

(2)<:>m=|x|—x+ ! + 2 + voi Vxe R\{1;2;3}.
x—-1 x-2 x-3
Xét ham s6 f(x)=|x|—x+x1_1+x32+x_3 voi Vx e R\{1;2;3}.
Taco f'(x)=- S S +x_|x| <0 v6i VxeR\{1;2;3}

(x—l)2 (x—2)2 (x—3)2 |x|

& —oo 1 2 3

F

-

x) = -

H-oa

+ oo sal= =

iE))

Bang bién thién cia ham £ (x)

Tur bang bién thién, d€ phuong trinh (1) c6 4 nghiém phéan biét thi m>0

Vi m nguyén thudc doan [-2021;2021] nén m e {1;2;3;...;2021} . Vay c6 2021 gia tri nguyén

cua m thoa man.
Chon A
m>0

Theo dé bai ta chi xét x > 0. Diéu kién ctia phwong trinh di cho: { :
X#

Theo hinh v& ta dé dang tim dugc ham s6 f (x)= xt—2x? 41
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Cau 49:

Ta co: logL);)+ x[f(x)—mx] = mx> —f(x)

& log f(x)—logmx® + xf (x) —mx* = mx® - f(x)

(x)
< log f(x)+xf (x)+ f (x) = logmx® + mx® + mx*
(x)+

< log fi(x 2

& log[ £ (x)-(x+1)]+ (x+1) £ (x) = log| mx’ (x-+1) |+ (x+1)mx’,(1)

Xéthamsd f(¢)=logt+1,(t>0)= f'(t)=

(x+1) f(x) =logmx* +(x+1)mx

+1>0,Ve>0
tIn10

Suy ra ham s f(¢) dong bién trén (0;+00). Tir (1) suy ra.
f(x)

x2

f(x).(x+1)=(x+l)mx2 <::>f(x)=mx2 S m=

x*—2x? +1 2
<:>m=—2 —2+—
X X

bat: g(x)=x2—2+x%:> g'(x)=2x—x%;g'(x)=0c>x=il

Dé thay TCD x=0.

= 0 !
" \ /
0

Nhu vdy YCBT < m > 0. Két hop diéu kién ta c6 m e {1,2,3,...,2021}

Vay c¢6 2021 gia tri m.
Chon C

Ta cé: f(Zf(x)—l)zm <:>f(2x3 —6x° —1)=m
Duéi day 1a bang bién thién ctia ham s6 y = f (x) =x -3x"+5

x —on 0 2 +on

J" + 0 — 0 +

_30/5\‘ 1/

y 40

Piat u=2x"-6x>+9; u'=6x"-12x=0 <

X —a il 2 4o
# —a0 4] 2 9 2 1 2 oo
F(w) o2
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Dé phuong trinh f(2x” —6x” —1)=m c6 ding 3 nghiém thyc xthi 5<m<491.
Suy ra c6 485 s6 nguyén m thoa man.
Cau 50: Chon A
‘x“ —8x2‘—mx+2m—16 =0 <:>‘x4 —8x2‘—16 = m(x—2) (1)
Ta c6 phuong trinh c6 mdt nghiém x = 2.
4 2
x"=8x7|-16
Xét x #2tacod ‘x4 —8x2‘—16=m(x—2) o m =% (2)
x—
Dé phuong trinh c6 6 nghiém phan biét thi phuong trinh ¢6 5 nghiém phan biét khac 2.
4 2 _
o [ —8x?|-16 Rl S NP NV TP/
Xét ham so0 f(x)=—2= x—2 .
%=
= 2% +4x+8 ,-242 <x <242

3 -4t 2 x< 22, x>242
f(x)= (x-2) :
By’ —dx+4, —22<x<242

V6i x <242, x> 242 tach [(x)=3x +dx—d+—2 _.
(+-2)
Va2 2
Vi 3x +4x—4>O<:>xe(—oo;—2)u(§;+ooj.
:>3x2+4x—4>0,Vxe(—oo;—2\/§)u(2\/§;+oo),
Suy ra f'(x)=3x2+4x—4+%>0,‘v’xe(—oo;—2\/5)u(2\/§;+oo)
x—2
x=-2
Véi 22 <x<22 taco fix)=-3x"—4x+4=0s| 2
73
Ta c6 bang bién thién:
O 22 ] ; 242 o
Fix) + I = o t 0 = Il +
8(+2-1) ﬁ for
Fx) 7 =
ot N 0 - —ﬂ-{.*-E+l_].

Phuong trinh ¢6 6 nghiém khi 0<m<8(\/§—1),m el =m 6{1;2;3}.

Suy ra ¢ 3 gia tri nguyén cia tham sé m thoa mén.
Cau 51: Chon A

Dit u=3/f(x)+m < m=u’~f(x) (1), thay vao phuong trinh ban dau, ta dugc:
f(u)=x3—m<:>m=x3—f(u) (2)
Tu (1) va (2) suyra: m=x"— f(u)=u’— f(x) = x>+ f(x) =’ + [ (u).
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Xét ham s6 g(1)=f(¢)+7 =%t3 +81 = g'(t)=4 +8>0 nén ham s6 g () ddng bién trén
R . Suy ra: m=f(x)+x3=f(u)+u3<:>x=uc>m=gx3—8x.

Xét ham sd: h(x)=§x3—8x:>h'(x)=2x2—8=0<:>x=i2.

Béng bién thién:

T — o -2 2 +x
' + 0 = 0 +
32/3 + o
y . i
—® \132.1"3/

Dé phuong trinh ludn c6 3 nghiém phan biét thi —% <m< %

Két hop voi diéu kién meZ = —10<m <10, nén co tit ca 21 gia tri m théa min yéu cau.
Cau 52: Chon C
Tacé: x° —15x—|3x—m| =0 x’ —15x :|3x—m|

_xZ\/E

—/15<x<0

x*=15x>0

S X =15x=3x—-m <<=

_ 3 '
X =15x==3x+m m=—x+18x

m=x’—12x

Xétham f(x)=—x" +18x véi xe[—\/E;O]u[\/E;+OO).
Taco: f'(x)=-3x"+18; f'(x)=0= x=%6.
Xétham g(x)=x"~12x voi x e[ —15;0 || VI5;450)
Taco: g'(x)=3x"-12; g'(x) =0 x=1%2.

| -v15 N 0 Vis +oo

I'(z) % . -

J=) < ” / "
_ \/ % .

T ~V15 2 0 2 V15 F00
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Theo bang bién thién cia ham f'(x),g(x) s6 nghiém cuia phuong trinh x° —15x—[3x—m|=
1a tong sé giao diém cta dudng thang y =m va dd thi ham y = f(x);» = g(x). Suy ra phuong
trinh x° —15x—|3x—m| =0 ¢6 3 nghiém phan biét khi —12J6 <m<16. Vay co 45 gia tri
nguyén cia m dé phwong trinh ¢6 3 nghiém.

Cau53: ChonD
Xét ham y =f(x) =x" —4x+3 co tap xdc dinh D=R.
f'(x):Zx—4; f'(x):0<:>2x—4:0<:>x:2.

Ta c6 bang bién thién ctia ham sé y = f(x) =x"—4x+3 vahamsb y= f(|x|)

] —-00 = 0 ) 400
f‘t'a'}

f@) \ /

Tacod fz(|x|)—(m—6)f(|x|)—m+5=0 @[ E:i:;z_

_5.

Ttr bang bién thién ta co
Phuong trinh f(|x|) =—1 c6 hai nghi¢m phan bi¢t x =12.
Yéu cau bai toan < f(|x|) =m—>5 ¢6 bén nghiém thuc phan biét khac 2 < -1<m-5<3
< 4<m<8. Vay tap S={5;6;7}. Tong cac phan tir cia tap S 1a 5+6+7=18.
Cau54: ChonD
Taco:hésd a=1>0 va f (x)=0 co ding hai nghiém phan biét.

= P06 thi ham s6 ¢6 2 diém cuc tri va 1 diém thudc truc hoanh.

f'(x)=3x2—%.f() 0 x= +\/;(m>0)

3
Trwong hop 1: (\/%J —%m\/%+m—820 S m=24.

m=24:f(x)=x3—12x+16.
Phuong trinh f(x) =k c6 3 nghiém phén biét< k €(0;32).

Co6 31 gia tri nguyén cia k théa man.

3
Trwong hop 2: —(\/%J +%m\/%+m—8:0c>m=6.

m=6:f(x)=x3—3x—2.
f(x)=k cb 3 nghiém phan biét< k e (-4;0).

Co 3 gia tri nguyén cua k thdéa man. Vay c6 34 gia tri nguyén cia k thoa man.
Caus55: ChonD
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Cau 56:

x=0
Taco: Y =6x" —6x. y'=0<:>[
X =

Bang bién thién:
x | —0 1 +ot
1 + _ 0 +
+0
_ 1 /
J / \\ 0
TacH: ———— 2sinx+1_ x+1 _L E suyra f 2sinx+1 €[0;1] nén
2 2 272

f(f(2smx+lj] f0:1].

Phuong trinh f(f(MD:f(m) c6 nghiém <:>0£f(m)£1<:>{

“3m*+1>0
-3m* <0

2m’

2

2m’

@—lSmSE.Veﬁy 4a2+8b=4.l+8.§=13.
2 2 4 2
Chon D
Phuong trinh hoanh d6 giao diém: x—1+ al erl+x+2=|x+2|—x—m.
x  x+1 x+2 x+43

Tap xac dinh: D =R\ {-3;-2;-1;0}
Véi diéu kién trén, phuong trinh trd thanh
1 1 1 1

X x+1 x+2 x+3

|x+2|—x—m (*)

<:>l+ ! + ! + —4+|x+2|-x=m.
x x+1 x+2 x+3
Xét ham s f( ) 1+ ! + ! —4+|x+2|—x véi tap xac dinh D. Ta co
x x+1 x+2 x+3
1 1 1 1 x+2
"(x)=——— - -1<0,VxeD.
f() x’ (x+1)2 (x+2)2 (x+3 |x+2|
Béng bién thién
X —a0 -3 -2 -1 0 +on
Fo | - - - - .
“+o0 +o0 +an +a0 +a0
\*
CNEERN N\ N N -
) —o0 —0o0 —o0

bé (C,) va (C,) cat nhau tai ding 4 diém phan biét thi phuong trinh (*) c6 4 nghiém phan

biét. Tir bang bién thién suy ra tt ca cac gia tri m cantimla m<-2.
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VI. TIEP TUYEN CUA PO THI HAM SO

Caul:

Cau?2:

Cau 3:

Cau 5:

Cau 6:

s DE BAI
x—? c6 do thi la (C) va I(-1;1). Tiép tuyén A cia (C) cat hai duong tiém

Cho ham sb y =
x+

can cua dd thj ham sd (C ) lan luot tai 4;B sao cho chu vi tam giac /AB dat gia tri nho nhat.

Khi d6 chu vi nho nhat ctia tam giac /4B la

A 23+46 B. 4/3+2V6. C. 2/3+246. D. 63.

Cho ham sb y:x—2
x+1

c6 dd thi 1a (C ) C6 bao nhiéu diém thudc (C ) sao cho tiép tuyén tai

do6 tao véi hai duong tiém cén cla (C ) mot tam giac nhan géc toa do lam tdm dudng tron noi
tiép.
A. 0. B. 1. C.2. D. 3.

Gm+D)x—m’+m

Cho ham sb y = trong d6 m 13 tham s6 khac 0. Goi S 1a tap hop céc gia tri

X+m
thuc ctia m dé tai giao diém ciia d6 thi véi truc hoanh, tiép tuyén s& vudng goc voi duong thang
x+y—2020=0.Khi d6 tong gia tri cac phan tir thuoc S bang

6 1

A ——. B. ——. C. -1. D.
5 5

W |

Chohamsé y=2x"+3ax* +b c6dd thi (C).Goi A4, B lan luot 1a hai diém phén biét thudc (C)
sao cho tiép tuyén cua (C ) tai 4, B co cung hé s6 goc bang 6 . Biét khoang cach tir goc toa do
O dén duong thang AB bang 1. Gi4 tri nhé nhét cia biéu thirc 2a” +(a + b)2 bang

A 4. B.5. C.6. D. 7.

=3x+2

f(x—l)

Cho ham s6 y = f(x) c6 dao ham lién tuc trén (0;+00) thoa man f'(x—1)+

va f(1)=6. Phuong trinh tiép tuyén ctia d6 thi ham s6 y = f (x) tai diém c6 hoanh d6 bang 3
la.

A, y=-9x+7. B. y=9x-7. C. y=9x+7. D. y=-9x-7.

Cho ham sb y=f (x) nhan gia tri duong va c6 dao ham lién tuc trén khoang (O;+oo ) , déng
thoi thda man [f(x)]2 +3f(x)=x+3. Phuong trinh tiép tuyén cua do thi ham s6 y = f(x)

tai diém c6 hoanh d6 x =1 1a
A. y=5x+4 B —lx+i C. y=-5x+9 D ——lx+§
.y . Y 5 5 .y . Y 5 5

Goi S 1a tap hop cac gia tri cua tham sé m sao cho parabol (P): y = 4x +(m — 2)x —3m cit dd
thi (C):y=2x"-3x"+3 tai ba diém phan biét 4, B, C(3;30) ma tiép tuyén véi (C) tai 4 va

tai B vudng goc voi nhau. Tinh tong cac phan tir ciia S.
A. —1. B. 1. C.2. D. 5.
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

2x—1

Cho ham sd y= 0 ¢ @6 thi (C ) Piém M (a;b) v6i a >0 sao cho khoang cach tir diém
X+

1(-1;2) toi tiép tuyén cia (C) tai M 13 16n nhat. Khi d6 a+b bing
A. 1. B.1. C. 3. D. 24/3.

x+2

Cho ham sb y= c6 d6 thi (C ) C6 bao nhiéu diém M thudc truc Oy, co6 tung do 1a sb

nguyén 4m va thoa man tir diém M ké duoc 2 tiép tuyén t6i dd thi (C ) sao cho 2 tiép diém
twong g nam cung mdt phia ctia truc Ox ?

A. 1. B. 2. C.3. D. 4.

Cho ham s6 y = f'(x)=x"=3mx’ —2mx+16m—7c6 do thila (C,). Goi M la diém c6 dinh c6
tung d6 nguyén cta (Cm) va A latiép tuyén cua (Cm) tai diém M . Goi S 1a tap cac gia tri cia

tham s6 m dé A tao véi hai truc toa d mot tam giac can. Tinh téng cac phﬁn trcua S.

A. 1. B. 0. C.E. D.E.

7 7

x+; ¢6 @6 thi (C). Goi M 1a diém nam trén dd thi (C) sao cho tiép tuyén

Cho ham s6 y =

cua (C) tai M tao véi hai truc toa dd mot tam giac c6 tam duong tron ngoai tiép nam trén duong
thang A:3x—y =0. Tinh d6 dai doan thang OM, biét diém M c6 tung do duong.
A. OM =34 . B. OM =A/5. C.OM =1. D. OM =5.

<A A A v A 1 A 5
Tiep tuyen bat ki ciia d6 thi ham so y = al 3
X+

cung vo6i hai tiém can tao thanh mot tam giac co
dién tich bang
A. 35. B. 39. C. 32. D. 33.
Cho ham s6 y = f'(x) x4c dinh va c6 dao ham trén R thoa méan []‘(8x+1)]2 +[ £(1 —x)}5 =X
. Viét phuong trinh tiép tuyén ctia d6 thi ham sé y = f (x) tai diém c6 hoanh d6 bang 1.

1 20 1 20 1 15 1 20

A y=—x—— B.y=——x-—. C.y=—x-—. D. y=

T2 ar TR TR T
Cho cac ham sb f(x), g(x) c6 dao ham trén R va thoa méan f(x+3):g(x)+x2 —10x+5
véi moi xeR. Biét f(4)=f ’(4) =5. Tiép tuyén cia ham sé y = g(x) tai diém c6 hoanh do
x=11a
A. y=13x-4. B. y=-13x+4. C. y=-13x—-4. D. y=13x+4.

Cho ham sb6 y=f (x) c6 dao ham trén R va théa man phuong trinh
f(2-x)=x-1-17(x),vxeR. Goi (d):y=ax+b la tiép tuyén cta dd thi (C) ciia ham s6
y=f(x) tai x=1.Khid6 a+b bang

A. 5. B. 5. C. 1. D. —1.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cho dudmg cong (C) : y = ix“ + %f . C6 bao nhiéu duong thing d tiép xtic (C) tai it nhét hai

diém?
A. 0. B. 1. C.2. D. 3.

. 1 3 .
Cho ham so y = §x3 —(2m+1)x" +(m* +3)x—1c6 do thi 1a. Goi S 14 tap hop tat ca cac gia

tri m sao cho tiép tuyén c6 hé sé goc nho nhit cta song song v6i dudng thing y=-5x—- \/5 .

Tong cac phan tir cia S 1a

Al B. 2. c. = p. =
3 3
\ e 3x+2  , x . . A A, 2 .z sy s , £
Cho ham s0 y = | c6 do thi (C ) Goi S la tap hop tat ca cac gia tri thuc ctia tham s6 m
X+

dé duong thing d :y =x+m cdt (C) tai hai diém phan biét 4, B sao cho tiép tuyén véi (C).

tai 4 va B lan luot c6 hé s6 goc 1a k,, k, thoa man 201(k, +k2)+ki+ki= 20204 1.
1 2
Téng gié tri clia tit ca cdc phan tir ciia S thudc khoang nao duéi day?

A. (-10;0). B. (1;10). C. (11;20). D. (21;30).

Cho ham s6 f (x) lien tyc tréen R va co dd  thi (c) . Biét
f[xT‘lj ny Gj . —%+ %,Vx € R\{0;1}. Khi d6 phuong trinh tiép tuyén cua db thi (C)
tail x=2 la

A. y=—x+1. B. y=2x-2. C. y=-2x+2. D. y=4x+4.

£ +1 S P \ A A X L1 - A e 5
Cho ham s y = ¥ Giastt M c6hoanh do m,m >0 thudc do thi (C) sao cho tiép tuyén cua
X

(C) tai M cat truc tung va hoanh 1an luot tai 2 diém phan biét A, B sao cho S,,,, =12 trong d6
I 1a giao diém ctia 2 duong tiém can. Khi d6 gia tri m thudc khoang nao sau day?
A. (8;25). B. (-23;2). C. (-6;9). D. (1527).

Cho ham s6 da thirc £ (x) 1a ham s6 chin. Goi A 1a tiép tuyén cta do thi ham sé y = f'(x) ¢6
hé s goc nho nhat. Khang dinh nao sau diy ding?

A. A vuodng goc vdi truc tung.

B. A qua O.

C. A song song véi duong thang y = x.

D. A song song voi duong thang y = —x.

Cho db thi (C,) ham s y= HT’;’ Goi A, B lan luot 1 giao diém cua db thi (C,) véi truc
X

Ox va Oy .Goi k,, k, 1an luot 1a hé s6 goc tiép tuyén cia (C,) tai A va B.Giatrinho nhat
cua |kl +k2| la

A. B. 2. C

-

1
3
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Ham sb y = al +; ¢6 6 thi, goi I 1a tam ddi xtmg cua. Puong thang d: y = ax+b 1a tiép tuyén
x p—

clia, biét d cit 2 duong tiém can dung va ti€ém can ngang cia 1an luot tai M va N sao cho AIMN

can tai I. Khi d6 b c6 gia tri bang

b=9 b=13
A.b=9. B. h=13. C. . D. .
b=-3 b=-7

Biét d6 thi ham s6 y = f(x) c6 dang 1a mot parabol théa man diéu kién »’ = 2y va f()=o.
Phuong trinh tiép tuyén ctia d6 thi ham s6 y = 1 (x) tai diém co tung d6 bang 4 1a

A. y=—4x, y=—4x-8. B. y=4x, y=4x-8.

C. y=—4x, y=4x-8. D. y=4x, y=—4x-8.

Cho ham s6 y=f (x) lién tuc va nhan gia tri duong trén khoang (O; +00) . Biét
f1(x)>-Lf(1)=3 va [f'(x)+1]2 =9x” +9x.f(x). Hé sb goc tiép tuyén tai diém c6 hoanh
d0 bang 4 ctia dd thi (C) ham sé: g(x)=f(x)+x la

A. k=9. B. 81. C. k=54. D. 27.

Cho hamsb y = f(x)=x" —6x> +9x+m c6 do thi (c,)- Biét d6 thi (c,) cét truc hoanh tai ba

diém A4,B,C c6 hoanh d¢ 1an lugt 1a x,,x,,x; (x, <x, <x,), dong thoi tiép tuyén tai 4 va C
song song v4i nhau. Viét phuong trinh tiép tuyén tai B.
A. y=3x-6. B. y=3x-30. C. y=-3x+6. D. y=-3x+30.

2x+1
x+1

thudc dd thi (C). Tiép tuyén ctia d6 thi (C) tai diém M cit hai duong tiém can cta do thi (C)

Cho ham s y = (C), goi 7 1a tam ddi xtng cua dd thi (C) va M(a;b) 1a mot diém

lan luot tai hai diém A4 va B . Dé tam gidc IAB c6 chu vi nho nhét thi tong |2a+b| gan nhat

v6i s6 ndo sau déy.

A. 0. B. 3. C.5. D. -3.

Cho ham s y= x—_i c6 do thi (H ).Goi M, N la2 diém thudc (H) sao cho khoang cach tir
X+

I(~1;1) dén tiép tuyén tai M, N bang 2. Khi d6 x,, +x, bang
A.2. B. 2| C.0. D. 1.

Cho ham s6 f(x)= 2_xl . Viét phuong trinh tiép tuyén véi d6 thi ham s6 g(x)=f ( f (x)) tai
x+

diém x=3.
1 9 112 1 21 1 27
A y=—x+—. B. y=—x+—. C.y=—x+—. D.y=—x+—.
4 8 8 4 5 5 4 16 16 4 25 25
Cho hamsd y = f (x) 6 d6 thi 1a. Gia str tiép tuyén cua tai diém c6 hoanh do x =0 1a dudng

2x

tha =x+1.Khido: 4=li ba
A e R (V)37 () r 2/ (2x)

AL B. . c. L p. =L
3 2 2 3
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cho ham s y= f (x) c6 dao ham tai x=2. Goi d,,d, lan luot 14 tiép tuyén cua do thi ham 6
y=f(x) va y=g(x)=xf(4x—6) tai x=2.Ménh dé ndo sau day 1a diéu kién can va du dé
hai duong thang d,,d, c6 tich hé s goc bang —2?

A |f(2)z4v2. B. -8</(2)<8.  C. f(2)=8. D.|f(2) 8.

Cho ham s y = f(x)co dao ham lién tyc trén R, thoa mén f(3x) +3f(1 —3x) =9x% +3x. Goi
(d):y=ax+b 1a phuong trinh tiép tuyén ctia d6 thi ham s6 y = £ (x) tai diém c6 hoanh d¢ bang
0. Khi d6 a+3b bang

A. 1. B. 1. C.

N | =
S}

Chohamsd y =x’ —6x” +28 c6 dd thi (C).Goi S 1a tp hop tat cd c4c gié tri nguyén cua tham
s6 m sao cho tir M (m;—4) ké dugc ding mot tiép tuyén toi (C). S6 cac phan tir cia tap S 1a
A. 4. B. 5. C. 3. D. 2.

Cho ham s y=f (x) c6 dao ham trén R . Goi d,, d, lan luot 14 tiép tuyén cta dd thi ham sb
y=x"f(2x-1) va y=xf(2x—1) tai diém c6 hoanh do bang 1. Biét hai duong thing d,, d,
c6 hé sb goc lan luot 1a 2020 va 2021. Gid trj cua f'(1) bang:

A. 2020. B. 2021. C. 1. D. 1.

Cho ham s6 y =x’ —/3x c6 dd thi (C). Tiép tuyen cua (C)tai diém x = —% va hai tiép
tuyén khéc tai diém A4 va B tao thanh tam giac déu. Biét tung do tai 3 tiép diém d6 déu khong

am, khi d6 téng hoanh do cia 4 va B thudc khoang nio sau day?
A. (1;2). B. (0;1). C. (-10). D. (-2;-1).

Cho ham s6 y = >—

3 c6 d6 thi (C). Trén dd thi (C) c6 bao nhiéu cip diém ma tiép tuyén tai
X+

hai diém d6 song song véi nhau dong thoi khoang cach giira cip diém do6 bang 422
A. 0. B. 1. C.2. D. 3.

Cho ham s6 y = 2043
x+2

c6 do thi (C ) Trén d6 thi ¢6 bao nhiéu diém M ma khoang cach tur
A(6;—4) dén tiép tuyén ciia d6 thi (C) tai diém M gap hai lan khoang céach tir diem B(5;1)
dén tiép tuyén ctia d6 thi (C) tai diém M ?

A. 0. B. 1. C.2. D. 3.

Cho ham s6 y = f(x) = ax’ +bx* +cx+d c6 bang bién thién nhu hinh vé.
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—ao0

¥

+a0

X
S

o=

S(x)

+o0

—40

3

Goi (C) 14 db thi ciia ham s6 y = f(x). Hoi c6 bao nhiéu diém M thudc (C) sao cho tiép

tuyén cua (C) tai diém M cét tryc hoanh va truc tung 1an luot tai 4 va B théa man tam giac

OAB vudng can?

A. 1. B. 2. C.3. D. 4.
Chu 39: Cho ham s6 y =x*+2x’+5 ¢6 do thi (S). Goi 4,B,C la cac diém phéan biét trén (S) c6 ticp

tuyén voi (S ) tai cac diém d6 song song véi nhau. Biét A, B,C cung nam trén mot parabol (P)

c6 dinh 1(-1;y,). Tim y,.

1 1
A. 4. B. 4. C. —. D. —.
4 4

Ciu 40: Chohamsd y= f(x) va y= g(x) lién tuc trén R c6 d9 thi nhu hinh v& sau. Biét duong thing

A 14 tiép tuyén chung ctia hai d6 thi ham sé y = f(x) va y= g(x) tai diém H(2;3) .

‘ll\‘ ¥ &
| /
/A
w=gla)
Jflll
I
2 . L &
() _I." ! 3 I'|I &
i f |I
. rg(x . .
Pao ham cua ham so h(x) = sin(;zf(x)g(x))+cos( j;g(( ))J tai diem x, =3 bang
X

A. 87 . B. 0. C.4r. D. -8r.

Ciu41: Chohamsb y= £ (x) ¢6 dao ham lién tuc trén (—oo;a).

bit g(x)z{

mx

(x—a).f’(x) khi x < a

khi x> a

,vOoi m#0.

Biét ring ham s6 y = g (x) c6 dao ham tai x = a € (~2;2) va tiép tuyén v6i do thi (C) ciia ham

sb yzf(\/2+x—«/2—x) tai giao diém cia (C) va Oy c6 hé sb goc 1a 2 . Khi do m 1a gia

tri nao sau day
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

A 2. B. L. C

1
7 =y

Cho ham s6 y=—x"+3x+2 c6 do thi 1a (C). Gid st diém M (a;b) thudc (C) ma tir d6 ke

D. 2.

duge mot tiép tuyén dén (C). Tinh @’ +5°

A. 0. B. 1. C. 4. D. 1.

C6 bao nhiéu diém M trén truc Ox ma tir d6 ké duoc 3 tiép tuyén toi dd thi ham sd (C ):
¥ =—x"+3x+2 sao cho c6 hai tiép tuyén vudng goc véi nhau

A. 0. B. 1. C. 2. D. 3.

Cho ham sb y=f (x) xdc dinh va c¢6 dao ham trén R , thoa min
[f(ler)]3 +2f(1+2x)-21x-3=0. Viét phuong trinh tiép tuyén ctia d thi ham s6 y = f(x)
tai diém c6 hoanh d6 x, =1

A. y=3x+1. B. y=3x+2. C. y=3x-2. D. y=3x-1.

Cho ham s6 y = f(x) xdc dinh, c6 dao ham trén R théa man f° (—x)= (x2 +2x+ 4)f(x+ 2)
va f (x) #0,Vx € R. Phuong trinh tiép tuyén ctia d6 thi ham s y = f (x) tai diém c6 hoanh do
x=21a

A. y=-"2x+4. B. y=2x+4. C. y=2x. D. y=4x+4.

2
Cho (P):y:x— va (H):y =2 (m#0). Cé bao nhiéu gid tri m dé tiép tuyén cia (P)va
m x

2
H) tai giao diém cia ching tao véi nhau 1 géc 60°?
1.

A. B. 2. C. 3. D. 4.
\ A 3 2 I3 A . < A M < <A 5 5 5 [YY A
Cho ham 86 y=x"—3x"+2 ¢6 do thi (C). Bitt rang tir diém A4 275 ké dugc ba tiép tuyén

dén dd thi (C ) Goi k;k, lan luot 14 hé s6 goc cua hai tiép tuyén tai cac diém c6 hoanh do
x;;X, (#3) trong cac tiép tuyén trén. Goi E(x;k),F(x,;k,).Khido d(O;EF) la

A.g. B.i. C.i. D.i.

5 J5 5 J5
Cho ham s6 y =x" —3x” +4 ¢6 do thi (C). Trén (C) c6 nhitng cap diém A, B phan biét sao
cho tiép tuyén tai cac diém d6 co cuing hé sb goc k va duong thang AB ludn ¢ diém chung véi
duong tron (T): (x—l)2 +y*=2. Goi K la tap hop cac gia tri k nguyén thudc doan
[-2021; 2021] . S6 phan tir ctia tp K 1a:
A. 2024, B. 2025. C. 2019. D. 4037.

C6 bao nhiéu tiép tuyén cta dd thi ham sé y = ‘2x3 —3x‘ vuong goc véi truc tung?

A. 1. B. 4. C.2. D. 3.
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cho ham'sé f (x)=x' —12x+9 c6 dd la thi 13 (C, ), ham sé g(x)=m4—2* coddthila (C,)
S gia tri ctia tham s6 m dé do thi (Cl) va (C,) tiép xtic v6i nhau 1a

A. 0. B. 1. C.2. D. 3.

2
-3x+4 X £

Cho (C): yz% va (P): y=ax’ +bx—8 (a#0). Tir diém A4(4;1) ké duoc 2 tiép
x J—

tuyén t6i (C). Goi k;, k, 1a hé s6 goc ciia 2 tiép tuyén d6. (P) c6 dinh / vacat Ox tai 2 diém

M (k;;0) va N (k,;0). Tinh bén kinh duong tron ngoai tiép tam gide IMN .

A2 B. 2. c. o p. 2.

2 13 36 4

Cho ham s0 y =x" +%ax2 +b ¢6 dd thi (C). Goi M, N lan luot Ia hai diém phan biét thudc

(C) sao cho tiép tuyén cta (C) tai M, N c6 cung hé s6 goc bing 3. Biét khoang cach tir gbc

toadd O dén dudng thing MN bang 1. Gid tri nhé nhat ciia biéu thirc P=2a” +(a+ Zb)2 bang

A. 8. B. 7. C. 4. D. 5.

Cho ham sb f(x)=x"—4x+4m-m’. C6 bao nhiéu gia tri cua tham s6 m dé ham so

g(x)= f(f(x)) tiép xtic véi truc Ox .

A. 3. B. 0. C.2. D. 1.
o . e e S () ‘
Cho ham so y—f(x) xac dinh va lién tuc trén R, théa man f (x)+ =4x" +3x va
x
£ (1)=2. Phuong trinh tiép tuyén tai diém c6 hoanh d¢ bing 2 1a
A. y=16x—-44. B. y=16x+44. C. y=16x+20. D. y=16x-20.

Cho da thirc f(x) v6i hé s6 thyc va théa man diéu kién 2/ (x)+ f (1-x)=x7,Vx e R. Biét
tiép tuyén tai diém c6 hoanh d6 x =1 cua d6 thi ham sb y=f (x) tao vé&i hai truc toa d6 mot

tam gidc. Tinh dién tich cua tam giac d6?

AL B.2. C

. D.
6 2 3

W | N

Cho ham & y =—"— ¢6 dd thi (C). Goi A(x,;¥,), B(xy¥s) (X, #X,) 12 2 diém trén (C)

x—1
ma tiép tuyén tai A, B song song v&inhau va AB =2+/2 . Tich x X, bang
A. 2. B. 1. C.0. D. 2.

Cho ham s f (x) =x+ l Cho diém M (a;b) sao cho c6 ding hai tiép tuyén cua do thi ham sé
X

yv=f (x) di qua diém M , dong thoi hai tiép tuyén ndy vudng goc véi nhau. Biét diém M ludn
thugc mot duong tron ¢d dinh, ban kinh cta duong tron do6 1a
AL B. 2. C. 4. D. 2.
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Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

, . . o +3
Trén duong thang d :y =2x+1 c6 bao nhiéu diém co thé ké duoc dén do thi (C):y= x+3

x _—
dung mot tiép tuyén.
A.S. B. 4. C.3. D. Vb sb.

Cho ham s6 y = f(x) xac dinh va c6 dao ham trén R va thoa man 2f(2x)+f(1—2x) =12x°
Vx eR. Tiép tuyén cta d6 thi ham s6 y = f(x) tai diém c6 hoanh d bang 1 tao véi hai tryc
Ox , Oy mdt tam giac c6 dién tich S bang

1

A. 1. B. —. C.2. D.
2

N | W

. Y4 4 5 I TRER 4 X \ A £ P ‘o . A A
C6 bao nhiéu tiép tuyén cua do thi ham s6 y = o ma tiép tuyen do tao vdi hai truc toa do mot
X+

tam gidc vudng can.

A. 1. B. 0. C.2. D. 3.

Cho ham by = x* + (m —1)x* = 3mx+2m +1 c6 d6 thi (c,). biét rang d6 thi(C,) ludn di qua
hai diém c6 dinh 4, B. C6 bao nhiéu s6 nguyén duong m thudc doan [-2020;2020] dé (C,) c6

tiép tuyén vudng goc voi duong thang AB ?

A. 4041. B. 2021. C. 2019. D. 2020.
A ax+b , .. . . 2:2 -4 A, r 1A A g
Cho ham s y = c6 d0 thi cat tryuc trung tai di€m A(O;l) , ti€p tuyén tai A cd hé s6 goc
X—
bang —3 . Khi d6 gia tri a,b théa min diéu kién sau:
A. a+b=3. B.a+b=2. C.a+b=1. D.a+b=0.

Cho ham s6 y =x"+3x” +1 ¢6 dd thi (C) va diém A(1;m). Goi S 1 tap hop tat ca cac gia tri
nguyén ciia tham sé m dé qua A co thé ké dugc dung ba tiép tuyén toi do thi (C ) . S6 phén tur

cia S 1a
A. 9. B. 5. C.7. D. 3.

Cho ham s y = f (x) co dd thi 1a duong cong (C), biét d6 thi cua £ (x) nhu hinh vé

Ay
- \1 s/ .
O \/ T

Tiép tuyén ctia do thi (C) tai diém c6 hoanh do bing 1 catdd thi (C) tai haidiém A4, B phan

biét 1an lugt c6 hoanh d6 a, b . Chon khéng dinh ding trong cac khfmg dinh sau
A.a, b<3. B. o’ +b° >10. C.4>a-b>-4. D. a, b>0.
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Cau 65:

Cau 66:

Cau 67:

Cau 68:

Cho ham s6 y=x’ —3x* ¢6 d6 thi (C) C6 bao nhiéu sd nguyén b € (—10;10) dé c6 ding mét-
tiép tuyén ciia (C) di qua diém B(O;b) ?

A. 9. B. 2. C.17. D. 16.

Cho ham s6 y =x"+3x” +1 ¢6 dd thi 1a (C) va diém A(1;m). Goi S 1a tap hop tat ca cic gia
tri nguyén cuia tham s6 m dé qua A c6 thé ké duoc ding ba tiép tuyén voi do thi (C). S6 phan
tir ctia S 1a

A. 9. B.5. C.7. D. 3.

Cho ham s6 y=x’—3x c6 do thi (C ) Goi S 1a tap hop tat ca gia tri thuc ciia k dé duong
thing d:y = k(x+1)+ 2 cat d6 thi (C) tai ba diém phan biét M, N, P sao cho céc tiép tuyén
clua (C) tai N va P vudng gbc v6i nhau. Biét M (—1;2) , tinh tich tit ca cac phan tir ciia tap S

A B. ——. C

. 1 D. -1.
9 9 3

x+2

Cho ham sb y = c6 db thi (C) va diém A4(0;a). Co tat ca bao nhiéu gia tri nguyén ciia

a trong doan [—2018; 2018] détr A4 ké duoc hai tiép tuyén dén (C ) sao cho hai tiép diém nam

ve hai phia cua truc hoanh.

A. 2019. B. 2020. C. 2017. D. 2018.

f2 HUONG DAN GIAI
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Caul. TXD: D=R\{-1}
TCD: x=-1; TCN: y=1.

\ . -2
Suy ra I(—1;1) la giao cta 2 duong tiém can cuia do thi ham so y = al T
X+
a-2
M e(C)= M(a; ).
a+1
, . . a-2
PTTT A cia (C) tai M la: y= 5 (x—a)+ )
(a+1) a+l

a—>5

A giao voi TCP tai diém A(—l; 1], A giao v&i TCN tai diém B(2a+131).
a+

2
Ta c6: ]Az\/(—1+1)2+(a_5—1j _|a—5_1‘:

a+1 _|a+1

—6|
a+1|'

B=y(2a+1+1) +(1-1) =2]a+1].

Do tam giac [ABvudng tai I nén AB = 14> + IB?
Ta c6 chu vi tam giac /4B la

JA+IB+ AB = IA+ IB +NI4% + IB? > 2\JIAIB +\2IAIB > 212 + 24 = 43 + 246 .

x—2

Cau2: Chohamsd y= ¢ d6 thi 1a (C). C6 bao nhiéu diém thuoc (C) sao cho tiép tuyén tai do

x+1
tao voi hai duong tiém cén cua (C ) mot tam gidc nhan géc toa do l1am tam duong tron ndi tiép.
A. 0. B. 1. C. 2| D. 3.
3

(x+l)2 -

Tacod: y' =
Do thi ham sd (C) c6 dudng tiém cén dimg la x = -1 va dudng tiém cén ngangla y=1.
ijje(C),(a;ﬁ—l)
Phuong trinh tiép tuyén cua (C) tai M la:
a-2 3x a*—4a-2
yv=y(a)(x—a)+ = + A
( )( ) a+1 (a+])2 (a+1)2 ( )

Goi A,Blan luot 12 giao diém cia (A) véi dudng tiém can dung va tiém can ngang cia (C), 1
a->5
a+1

Goi M(a;

la giao diém cua hai duong tiém can. Khi do A[—l; J,B(2a + 1;1),1(—1;1).

Phuong trinh duong thang I4:x=-1< x+1=0= d(O,IA) =1.

Phuong trinh duong thang /B:y =1< y-1=0=d(0,IB) =1.

Vi d(0;14)=d(0;1B) =1 nén O 1a tim duong tron ndi tiép tam gidc 4B khi O ndm trong tam
gidc IAB va d(0;4B)=1.

‘a2—4a—2‘ )
Taco: d(0;4B) =1 d(0,A) =1 — =1 |a’ ~4a-2|= 9+ (a+1)

9+(a+1)*
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Cau 3.

<:>(a2—4a—2)2:9+(a+1)4<:>12a3—6a2—12a+6:0

< 6(a’-1)(2a-1)=0< | a=-1(1).

1
2
1 .

Véia=1= M(l;—EJ,A(—l; —2),B(3;1) = O nam trong tam giac /4B = O la tam dudng tron
noi tiép AIAB.

1 1 .
Véi a= 5 = M(E;—IJ,A(—L—3),B(2;1) = Onam trong tam gidc I4B = O la timduodng tron
noi tiép AIAB . Vay c6 hai diém thoa méin yéu cau bai toan.
Diéu kién xac dinh: x # —m .
Phuong trinh hoanh d¢ giao diém cua do thi véi truc hoanh la:

2
_m —m

(3m +1#0)

C 3m+l

(3m+1)x—m2+m_OQ{(3m+l)x—m2+m:0 X
X#—m

x+m x+m=0

2

Taco: x=

3 0 #—m < m#0.Nén diéu kién x # —m ludn thoa méan.
m+

2
m —m

m+1

Viy hoanh d¢ giao diém cta db thi v6i truc hoanh 13 x = GBm+1#0).

_ CBm+1)m— (—m?* + m) B 4m?

Taco y'= = .
4 (x+ m)2 (x+ m)2

Vi tiép tuyén cta d thi tai giao diém ctia d6 thi vi truc hoanh vudng goc voi duong thing
x+y—-2020=0 néntacod

2 2 2 2
3m+1 m?—m 16m
+m
3m+1
=-1
2 3m+1=2 "
®w:l©(3m+l)2=4m2© " "o 1
4m 3m+1=-2m m:—g

Viy tong gia tri cac phan tir thudc S bang _%

Tacd y'= 6x> + 6ax.

Do tiép tuyén cia (C) tai 4,B c6 cing hé s6 géc 1a 6 nén x,, x, 1a nghiém phuong trinh
Y =6<6x>+6ax=6<x"+ax—1=0.

Ta lai ¢6 y=(x* +ax—1)(2x+a)+(2-a’)x+a+b. Khi d6, phuong trinh dudng thing 4B
lé(Z—az)x—y+a+b=0.
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Theo gia thiét d(0;AB)=1@Lb|2=1@(a+b)2 =(2—a2)2+1
(2-a’) +1

& 2ab+b* =a -54% +5.

Tirtacod P=2a>+(a+b)’ =3a* +2ab+b* =a4—2a2+5=(a2—1)2+424.

Dau “=" xay ra khi ¢ = +1. Vay GTNN can tim 14 4.

Caus5. Tacéod f'(x—1)+f(x_1)=3x+2 <:>f(x—1)+xf'(x—1)=3x2+2x.
x

& (o (x=1)) =32 +2x & xf (x=1) = [(3x° + 2x)dx & 3/ (x=1) =2’ +2” +C (¥).
Thay x =2 vao (*) tadugc: 2/(1)=12+C <2.6=12+C <= C=0.

Suyra xf (x—1)=x*+x* = f(x-1)=x*+x=(x-1)" +3(x-1)+2.

= f(x)=x"+3x+2 = f'(x)=2x+3= f'(3)=9 va f(3)=20.

Vay phuong trinh tiép tuyén cua do thi ham sé y= f (x) tai diém c6 hoanh d6 x=3 la
y=9(x-3)+20 y=9x—7.

Cau 6. Thay x =1 vao dang thiic [f(x)]2 + 3f(x) =x+3 (1) ta duoc:

()] +3/(1) =4 £(1)=1;1(1)= 4.

Dao ham hai vé ca (1) ta duge: 2 f(x).f(x)+3/"(x)=1(2).
Thay x=1 vao(2):2/'(1) f(1)+3/"(1)=1.

Véi f(1)=1 ta co: 2f’(1)+3f’(1)=1c>f’(1)=%.

Phuong trinh tiép tuyén ciia d6 thi ham s6 y = f(x) tai diém (1;1) c6 hé sb goc k = f'(1) =%

la —lx+i
YIS

Cau7. Phuong trinh hoanh do giao diém la: 2x” —3x* +3=4x" +(m—2)x - 3m
© 2" =70 + 2x—mx+3+3m =0 (x=3)(2x° —x—1)=m(x~3)=0
<:>(x—3)(2x2—x—1—m)=0<:> ;(_;)f;:(z_f?c—l—mzo
Dé d cat (C) tai 3 diém phan biét thi phuong trinh g(x)=0 c6 2 nghiém khac 3
{A:1+8(1+m)>0
g(3)=14—m;t0
xl+x2=l
2

Goi A(x;2x) =3x7 +3) va B(x,;2x] —3x] +3) theo Vi-ét ta co: |
—l-m

XXy =
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D tiép tuyén tai 4 va B ctia (C) vudng goc véinhau thi y'(x;).p"(x,) =

= (6)(12 - 6X1)(6X§ - 6x2) =—lexx, (x —1)(x, -1)= _L

36
& XX (xx, —x —x +1)——i<:>_l_m L .
12 (X =X =X 36 2 22 36
2
3+
m +2m+1_1+m:_i<:>m2+m+l=o<:>m= 3_\/§(t/m(*))
2 4 36 9 6

Suy ra tong cac phan tir ciia S bang —1.

3
X, +1

Cau8. Goi M (x0;2 - ] € (C) . Khi d6 tiép tuyén tai M c6 phuong trinh:

A:ry=

3
( +1)2(x—x0)+2—x +1<:>3(x—x0)—(x0+1)2(y—2)—3(x0+1)=0.
X, 0
Khoang cach tr 7(~1;2) dén A la:

L B(-1-x)=3(x+1)] 6+l 6

\/9+(x0+1)4 \/9+(x0+1)4 2+(x0+1)2
(xo +1)
Theo biit déng thite Co-si: ——— + (x, +1) 22 (% +1)" =6.Khido d <6.
(xo +1) (xo +1)

Khoang cach dat gia tri 16n nhét bang J6 khi
(xo+1)2 x0=—1—\/§'

Do diém M ¢6 hoanh d¢ duong nén M(—1+\/§;2—\/§). Khidd a+b=1.

:(x0+1)2<:>(x0+1)2:3<:{

x+2

Cau9. y= 1<:>)/=1+%.GoiM(O;m)eOy,(m<0).

Goi tiép tuyén cua (C)diqua M 1a duong thing d:y=kx+m.

l’cx+m:1+i )

X e . x—1
Yéu cau cua dé bai, dieu kién 1a hé phuong trinh

@

. " (<o
c0 2 nghiém x,, x, #1 va théa man .
¥(x,)<0

. x)<0 x —1 x —1 3
Xét diéu kién {y ) o ! o .

-3 3 3
Tu va suy ra al
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1
Dit —1=t (##0), phuong trinh tré thanh 3¢% + 6t +1—m =0
x—

: : % S A s 1
Bai toan tr¢ thanh tim m dé phuong trinh ¢6 2 nghiém ¢, ¢, théa man: £ <t, < 3

A'>0 A'>0
| | 9-3(1-m)>0 m> -2 5
& a.f(——j>0<:> 3.f(——j>0<:> o) = 2& 2<m<——.
3 3 m<—= m<—§ 3
b 1 1
—_— < -1<—=
2a 3

Do m nguyén am nén m = —1.
Cau10. Ta thiy diém M (xy;y,) 14 diém cé dinh cta (C,,) < y, = f(x,) véimoi m e R
& Yy =Xy —3mx} —2mx, +16m -7, Vme R

= m(—3x§—2x0+16)+x3—yo—7=0, vmeR

Xy =2
—3x; —2x,+16=0 -8 {x():z
= = Xo =— = .
Xg—Y,—71=0 Yo =1
y0=x3—7

Laico ' = f'(x)=3x"—6mx—2m = f'(2)=12-14m.
Ta c6 phuong trinh tiép tuyén A cua (C,,) tai diém M (2;1) 1a y = f/(2)(x-2)+1
Hay y=(12—14m)x+28m—23 (A)

A tao v6i hai truc toa d6 mot tam giac cén thi A s& song song véi duong thing y = x hoic

12— 14m =1 —

y=—x & < 12-14m=-1 < i;‘
— m=—

28m—23#0 ”

11 13 . \ 12
Suyratip S =4—;— vatong cac phan tircia S la —.
yraup {14 14} 8 P 7

Ciaull. Goi M(xo; il +;j 14 diém thudc dd thi (C).
Xy —
v £ -3 A 434 A . C 1A A o 1s , -3
Vi f (x)= 5 nén tiép tuyén d tai M c6 hé s6 goc la k=f (xo)z—2
(x-2) (xp—2)
Phuong trinh tiép tuyén d 1a y=_—32(x— x0)+ Xy +1
(x9—2) Xy —2
_ _ 2 B
o= ~3x ., 3x, 2+(xo 2)(x02+1) oo 3x 2+x0+2x0 22_
(%-2)" (%-2) (% —2) (% —2) (% —2)
2 _ ) ~
Khi do dmOx:A[%;o} d mOy=B{O;LXO)22J.
Xy —2
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I 1a tam duong tron ngoai tiep AOAB khi va chi khi / la trung diém 4B hay
X +2x,—2 xp +2x,-2
6 2(x-2)

2 2 2
ViTeAnen DFZ0 2 %o +2% =2 =0<:>on_22.[(x0—2)2 -1]=0.
2 2(x,—2) 2(x,—2)

. Xy =3
Vi cac diém d khong di qua O nén x; +2x,—2 # 0. Suy ra (x0—2)2—1=0c>[ 0
Xy =

Kéthop M c6 tung do duong ta dugc M (3;4). Vdy OM =9+16 =5.

S5x—1

Cau 12. D6 thi ham s y =
x+3

(C ) ¢0 hai duong tiém can dirng va tiém can ngang 1an luot 1a

x=-3,y=>5,giao diém cta hai duong tiép can 1a / (—3; 5) .

, S5x,—1
Lay M (x,; C =70 -3
ay (xo J’o)e( )=V x0+3(x0¢ )

16 5x,—1

Phuong trinh tiép tuyén ctia (C) tai diém M 1a y = Ax—=xy)+ d
(©) R @)
Cho x=—3= y= 16 2-(—3—x0)+5x°_1= -16 +5x0—1:5x0—17
(x +3) Xo+3 xg+3 xy+3  x,+3
Suy ra giao diém ciia (d)va TCD cta (C) 1a A(—i&;MJ SNV S L
Xy +3 Xy +3 Xy +3
Cho y=5=5= 2~(x—x0)+5x0_1<:> 16 2~(x—x0)= 16
(x,+3) X+t3 (x+3) X +3

=Sx—X) =Xy +3x=2x,+3
Suy ra giao diém cua (d)va TCN cuia (C) 1a B(2x,+3;5) = IB =|2x, + 3+ 3| =|2x, + 6|
32

Xy +3

. L 1 1
Dién tich tam giac can tim 1a § = E.IA.IB = 5.|2x0 + 6|. =32.

Cau13. Tu [f(8x+1)}2+[f(1—x)}5 =x,cho x=0 tacod I:f(l):|2+|:f(1):|5 =0 @{

Dao ham hai vé cua ta dugc 2.8.f(8x+1)f 8x+1 S[fl x} f

Cho x =0 taduge 16, (1)./"(1)-5.[ £ (1)]'./"(1) _1<:>f()f()[16 S(f(l)ﬂ:l.
Néu f(1)=0 thi vo Iy, do d6 f(l):—l,khi d6 tré thanh

—f' () J16+5]=1< f'(1)= —% Viy toa do tiép diém 1a A(1;—1) va hé sé goc k = —%
P 1 20
Phuong trinh tiép tuyén y = ——(x— l) -leoy= —ix—z.

Cau l14. Taco f(x+3)=g(x)+x2—10x+5 = f'(x+3)=g'(x)+2x-10.
tachon x=1
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j{f’(4):g'(l)+2.l—10 :{g'(1)=f'(4)+8=5+8=13_
f@=g)+1>-10.1+5 |(g)=f(4+10-5-1=9
Ta d6 phuong trinh tiép tuyén cua d6 thi ham s6 y=g(x) tai x=1
ay=g'0).(x-D+g()=13(x-1)+9=13x—4

Cau 15. Goi M(l;f(l))e (C) khi d6 hoanh d6 cua M thdéa mén phuong trinh
fA(2-x)=x-1-f(x),vxeR.

£(1)=0

f(1)=-1

Dao ham hai vé cia ta duge -2/ (2-x) f'(2-x)=1-3 > (x).f"(x).

Thay x =1 tadugc -2 £ (1) f'(1)=1-3/7(1)./"(1).

Nhan thdy f(1)=0 khong théa man suy ra f(1)=-1. Thay f(1)=-1 vao ta dugc

Thay hoanh do M vao ta duge f2(1)=—f>(1) {

’ !’ ! ! l
2f'(1)=1-3.f'(1) =5f (1)=1©f(1)=§.
Vay phuong trinh tiép tuyén can tim cé phuong trinh 13 yzé(x—l)—l hay yzéx—g.

Suyra a+b=-1.

3

. 1 1
Caul16. Hamso y =Zx4 +§x c6 dao ham ' = x*+x% trén R.

Do dudng thiang d tiép xtc véi (C) tai2 diém c6 hoanh do a,b, 6 46 a # b, nén ¢ hé s6 goc

a->b

A ey

la & vathoa man

Lay - va rit gon ca 2 vé cho a — b ta dugc

a*+b*+ab+a+b=0 hay (a+b)2+(a+b)=ab
Lay + ta duoc %(aS+b3+a2b+ab2)+§(a2+b2—ab)=a3+b3+a2+b2

3
Hay @—2ab(a+b)+%(a +b)2 —gab:o

Thé vao duoc —%(a +b)3 - —g(a + b) =0

2 4
Tusuyra a+b=0 hodc a+b=—§ hoac a+b=—§.
Véi a+b=0,kéthop véisuyra a=b=0.
Voéi a+b= —%, két hop v6i suy ra mau thuan.

4 2
Voi a+b=—§,kéthqpvdisuyra a=b=—§.

Vay khong ton tai tiép tuyén d tiép xtic (C) tai it nhét 2 diém.
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Cau 17.

Cau 18.

Cau 19.

Ta co y'=x2 —2(2m+1)x+m2 +3

=x> =22m+Dx+Q2m+1)> —2m+1)> +m* +3

=(x—2m—1)* =3m* —4m+2 > -3m* —4m+2

Vi tiép tuyén c6 hé sb g6c nho nhét cua song song voi duong thfmg y=-5x— \/5

m=1
néntacoé —3m’ —4m+2=-5< _7.Viy tong phan tir caa S 1a _?4
m=—

3

TXD: D=R\{-1}.Co y'=

(x + l)2 .
Goi hoanh do cua 4 va B lan luot 1a X, x,.Khido x;, x, 1a nghiém cua phuong trinh:

3x+2 {x2+(m—2)x+m—2=0(*)
=x+m< .
x+1

x# -1
Dé dudng thang d ¢t (C) tai hai diém phén biét thi phuong trinh (*) phai c6 hai nghiém phan
biét khac —1

{A>0 @{(m_2)2_4(m_2)>0 @[m—2>4<:>{m>6

= ) .
(1) +(m=2)(-1)+m =220 |1%0 m-2<0 " |m<2
Khi d6 ta co: {xl+x2_2_m.C() k= ! 2,kQZ;znén:
XXy =m=2 (x +1) (x, +1)
kiky = l 2 1 2~ 1 2= l =1
(x1+1) (x2+1) (x1x2+x1+x2+1) (m—2+2—m+1)
Vi k= 1 N 1 :(x1+x2)2—2x1x2+2(x1+x2)+2
1 (x +1)2 (x, +1)2 (32, + X +x, + 1)2

=(2-m)’ =2(m-2)+2(2-m)+2 =m* —8m+14.

C6 201(k; +k,) +i+ki = 2020k 1" < 201(k; +k, ) + itk 2020(kk, )
1 2 172
& 201(k; +ky )+ k, +k, = 2020 & 202(k +k,) = 2020 Sk +hk =10
m=4+2\/§ tm
o m’-8m+14=10 & m>—8m+4=0< ( ).Vay5={4+2ﬁ;4—2ﬁ}.
m=4-2+3(tm)
o L I
X t t—1
Khi d6: f(x—_lj+2f lj=1—3+i2 r& thanh:
X X X X
2
_ 2(t-1) 3(¢-1 _
f(lj+2f(uj: — ( )+ ( 2) ©f(1j+2f(gj:2_i+%
t t t t t t t t
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Ta co hé:

f(x;lj”fe):l_%rx_i 1) 1
(1] (x—lj 4 3 X X
fl= 2 == =2-24 2
X X X X

Thr lai ta thiy £(x)= x> lién tuc trén R va thoa dé.
Vay f'(x)=2x. Khi d6: f(2)=4, f'(2)=4, nén phuong trinh tiép tuyén tai x=2 1a
y=4x+4

. +1
CAu20. Gidsirdiém M cohoanhddla m>0,vi M €(C) nén M[m m—j
m

Ta co: f’(m)z_—i.

m
Ttr d6 ta c6 phuong trinh tiép tuyén tai diém M c6 dang:

y:f'(m)(x-m)+f(m):»y=;l_§(x-m)+1+i.

m

Phuong trinh tiép tuyen tai M cat truc tung tai diem B (0;1 + —j .
m

Phuong trinh tiép tuyén tai M cat truc hoanh tai diém A(m2 + 2m; O) .
Mit khéc ta c6 giao diém cua 2 dudng tiém can 1 (0:1).
\ 1 1 —
Theo déta ¢6 Sy =12. Suyra Sd(1,4B).AB=12.& —d(1. 4B)[4B|=12 (1).

m m+l

Trong do d 1,4B)= m 2|m|

\/ —1 2:\/m4+1'
)

=[4B|= \/[ (m +2m)}2+(m+2j2:\/’"4(’“2)2;(’””)2 :m"mw

Va AB= [ (m +2m)

m m m
2lm| m=10

Th 1) ta dug —\/ ‘””2 2o +2—12@{
ay vao (1) ta dugc \/m |m+2) 4

Vim>0 nén m=10.

Cau 21. Theo gia thiét ta co f Za x~ +a, trong d6 a,a; 1a cac hé sd thye.
i=1

Khi d6 f'(x Z2zax2’ S Zzz (2i —1)ax* " +2a,.
Xétham s6 g(x)=f'(x) c6dd thila (C). Goi M (x,;y,) latiép diém cua A va (C).
Khi d6 A c6 hé s6 goc 1a " (x) 221 )a; X372+ 2a, > 2a,,Vx, € R,

Dau "="xdyra < x=0.
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Do d6 A tiép xuc véi (C) tai di€m M (0; /'(0)), v6i f'(0)=0. Hay A qua O.

2—
Cau22. Tacé y’—— Vx #-2.
(x+2)
Do A4 la giao diém ctia (C,,) va truc Ox nén toa do diém A(-m;0).
A A X L . . , 2—-m 1
Hg s6 goc ticp tuyén cua (C,,) tai 4 1a k= )'(-m)= = ,(m#2).

(—m+2)2 2-m

. ,, . . . 2 2
H¢ so goc ticp tuyén cua (C,) tai B la k, =y (0) = mo_zm

(O+2)2 4
i vl 2l
PR P N I
. m=0
Dau dang thuc xéyrakhl ‘ ‘ 2 m) :4<:>{ 4
m=
Vay|k +k|mm
Ciu23. TXD: D=R\{2}
Taco: y' =— ~<0;VeD.Goi M,(x,;,) 1atiép diém, suy ra a=—%<0.
(x—2) (x0—2)
) L az0
Tur gia thiet suy ra { .TCP ctia: x=2=> M (2;2a+b)
2a+b=#1
, 1-b Y
TCN cua: y=1:>N(—;1j. Tam doi xing cua: 1(2;1)
a
Vi AIMN can tai I nén ta c6: IM = IN < |2a+b—1|= ‘2—Q HeruszJrE
a a a

(2+QJ:2+E

a

a a=1
b1 b1 @{a——lzaz_1
a(2+ — j:—(2+ — j a

a a

. 9 x,=5
V('na=—1:>——2=—1<:>[
(XO—Z) xo:_l

Véix,=5=y,=4=>d:y=—x+9=b=9
r. A b:9
VO’Ixa:—1:>y0:_2:>d:y:_x_3:>b:_3'vay b=-3

Cau 24. Nhan théy y =0 1a mot nghiém ctia phuong trinh )’ = 2\/; — loai vi dd thi co dang la mot
parabol.

—2\/—:>—= \/_:>d—y=dx:>\/;=x+C:>y:(x+C)2
N

Thir lai ta dugc nghiém y = (x + C)z.
Ma f(1)=0 nén C =-1.
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Ta co y=f(x)=(x—1)2, y'=2(x-1)
Goi M (x,;,) 1 tiép diém cua tiép tuyén can tim.

Xp—1=2 <:>[x0=3

Theo d& bai, ta c6 (x, ~1)" =4 &
Xy —1=-2

Xy =-1
Khi x, =3 phuong trinh tiép tuyén 1a y =4(x-3)+4=4x-8.
Khi x, =—1 phuong trinh tiép tuyén la y = —4(x +1)+4 = —4x.

Cau25. Taco: g(x)=f(x)+x=g'(x)=/"(x)+1 va g(1)=F(1)+1=4.
Khi do: [ £'(x)+1] =9x> +9x.f (x) = [ g'(x)] =9xg(x) (1)

Do f’(x)>—1 nén g(x)zf(x)+l>0.
Khi do:

e 3\/_\/7‘@\/7_3\/_ Irdx [3xdr < 2fe(x) = 2x2+c

Véi x=1: (2)=2,g(1)=2+C=4=2+C=C=2.

3 3 3 2
Khi d6: 2,/g(x) =2x5+2<:>1/g(x) =x2+1<:>g(x):(x2+lj )

Vay, hé sb goc cua tiép tuyén d6 thi (C) tai diém c6 hoanh do bing 4: k = g'(4)=54.

Cau26. Tapxacdinh: D=R. )’ =3x*-12x+9;)' =0 < [x

P thi cat tryc hoanh tai ba diém phan biét khi
YegVer <0< f(D.fB) <0 (m+4)m<0s-4<m<0

Vi tiép tuyén tai 4 va C song song v6i nhau nén
F'(x) = (%) ©3x7 =12, +9=3x] —12x,+9 < (X, =), + X, —4) =0 x; +x, = 4.
Vix+x,+x;=6nén x,=2.
Vi f(2)=0nén 2+m=0 hay m=-2).
Vi f'(2)=-3 nén phuong trinh tiép tuyén tai B(2;0) 1a y =—-3(x—2) hay y=-3x+6.

Cau27. Vi latam doi ximg cia do thi (C) nén 7(-1;2).

1 1
Taco y', = =V, = .
O a1 T (g
2a+1
Vi M(a;b C M| a; .
| M (asb)e(C)= (a a+1]
\ - A £ . \ \ 2 2a+1
Phuong trinh tiép tuyén tai M 1a duong thang A:y = 2.(x—a)+
(a+1) a+l1

, . 2
Puong thang A cat tiém can dung tai A(—l; alj .
a+

Duodng thing A cit tiém cin ngang tai B(2a+1; 2).
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2 . )
Suyra /4 =———;IB =2|a+1| vachuvi tam gidc IAB 1a C,;,5 = IA+IB + AB.

|a +1

Taco Cyp = IA+IB+~\IA4> + IB* 2 2\IAIB +\2IA.IB =2J4 +~/2.4 =4 + 242,
—0 [M(0;1
a :{ (0:1)

Déu "="xay ra khi va chi khi /4 =B & 1=(a+1)’ @[

a=-2 M(—2;3)'
Vay |2a+b|=1.
A . \ <R A 2 Xo—l
Cau28. Goi M(xy;¥,) ladiem thuoc (H). y'(xy) =—; ¥(x)) = .
(x,+1) X, +1

Tz r, . . -1
Phuong trinh tiép tuyeén cia (H) tai M 1a y= %(x —Xy)+ %o
(x,+1) xy+1

xX=y
(%o +1) (%0 +1)°
Khoang cach tir I dén tiép tuyén bang 2, tic 1a

-2 1+x§—2xo—1

2 2
(X +1) @) 1, o |4(xo+1)|=2m

4 +1
(X0 +1)4

P 4(x0+1)4_16(x0+1)2+16=0 PN (x0+1)2:2 @{

2 Xo—2xy—1

x():\/E—l
XOZ—\/E—I.
Vay x,, =v2-1; xy =2 -1 = x,, +x, =-2.

: 25g(3)=f(f(3))=f8j=g.

Cau29. Co f'(x):ﬁ
X+

3 I 1
'(x)=f S '3)=£(F)LB) =, 2| (B) == —.
()= L) ()= £ Q)= (@) O =1 (370252
Viay phuong trinh tiép tuyén v6i db thi ham s g (x) tai diém x=3 1a
1 6 1 27

o)+ % hay pe 2L
y=oglx=3)+g hay y=oca+ oo

Cau 30. Ta co dugc f(O) = f'(O) =1. Khi d¢:

A=1lim 2x _
=0 f(x)= £(0)=3/(3x)+3/(0)+2f(2x)— £(0)

2 2 1

_hmw_9hmw+4hmf( x) f(O)_1—9+4_ 2
x>0 X x—>0 3x x—0 2x

Cau3l. Taco g'(x)zf(4x—6)+4xf'(4x—6).
He sb goc cla d, 1a k= f(2);cla d, 1a k, = £(2)+8/(2)
Theo yéu cau bai toan ta c6
k=2 12 £(2)+87(2)]=2 o8] f (2)] +/(2).f (2)+2=0
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Cau 33.

Cau 34.

Pétdntai /'(2) thi [ £(2)] 64207 (2)238

Tir dang thirc f(3X)+3f(1—3X)=9)C2 +3x,v0i x=0va x=—tacod { (?) ;j{((é;zg
3
/(0)=7
= 41
)=

Léy dao ham hai vé cta ding thtrc ta duge 3£'(3x)—9"(1-3x) =18x +3(*).

3/'(0)-9'(1)

s [rO-rm- 1O
3f'(1)—9f'(0)=9<:>{

1
Thay x=0va x=§ vao ta dugc {

37(0)—-f'(1)=-3 37

f( ) f() fl(l):_Z
Suy ra phuong trinh tiép tuyén ctia d6 thi ham s6 y = f(x) tai diém c6 hoanh do bang 0 la
y=f'(0)(x—0)+f(0)<:>y=—%(x—0)+%<:>y=—%x+%.Khidé a+3b=—%+3%=1.

Duong thang d di qua diém M (m;—4) va c6 hé s goc k c6 phuong trinh la: y =k (x—m)—4
Te M ké duoc ding mét tiép tuyén véi d6 thi (C) khi hé phuong trinh
c6 dung 1 nghiém.

3 —12x=k (2)
Thé vao ta duge:
¥ —6x7 +28 = (3x7 —12x)(x —m) =4 & x’ —6x7 +32 = (3x" ~12x)(x—m)

{x3—6x2+28=k(x—m)—4 (1)

H¢ phuong trinh c6 ding 1 nghiém khi va chi khi phuong trinh ¢6 ding 1 nghiém.
5 x=4

Ta co <:>(x—4)(x —2x—8)=3x(x—4)(x—m)<:> s :

2x +(2—3m)x+8=0 (4)

Ta xét 2 truong hop:

Trwong hop 1: Phuong trinh c6 dung 1 nghiém x =4 . Khi do
2-3m=-10

2-3m=8 .

{2.42+(2—3m).4+8=0
2-3m=-8

5 <~
A=(2-3m)’ ~42.8=0

10
Trudng hep 2: Phuong trinh v6 nghiém hay A <0< (2-3m)’ -4.2.8<0 < -2<m< 3
VimeZ nén m e {—1;0;1;2;3}.

Ta ¢6: [x2 f2x - 1)]' =2xf2x 1)+ 2x°f'(2x — )

dy c6 hé sb goc1a 2020 nén 2 (1)+2/'(1) =2020 (1)
Mit khéc: [xf(2x—1)]'= f(2x = 1)+ 2xf '(2x — 1)

d, c6 h¢ s6 goc 1a 2021nén f(1)+2/'(1)=2021 (2)
Ti (1) va (2) taduge f(1)=-1.
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Cau 35.

Cau 36.

Ta co: y’=3x2—\/§ va "' =6x.
Vi y'(—L] =0 va y”(—LJ = —i <0 nén x= —L la diém cuc dai cua ham s da cho

Khi d6 tiép tuyén cua (C)tai diém x = ——= 1a duong thang song song vdi truc hoanh.

B

Vi ba tiep tuyén do tao thanh tam giac déu va tiép tuyen tai diem x = —% song song voi truc
hoanh nén hai tiép tuyén con lai tao vi tia Ox theo chiéu dwong cac goc lan luot 1a 60° va 120°
. Khi d6 hé sb goc ciia hai tiép tuyén d6 1an luot 1a tan60” =+/3 va tan120" = —/3.
Gia sir tiép tuyén tai 4 co hé sd goc 1a —/3, khi d6
y'(xA)z—\/gc>3xA2 —\/_z—\/§<:>xA =0.
Gia sir tiép tuyén tai B ¢ hé sd goc 1a V3, khi do

L2

BT am

y’(xB)zx/5<:>3sz—\/§:x/§<:> \/5
V2
i3

Xg=—

=

. , \ 2
Vi tung d6 cac tiép di€ém déu khong amnén x, =———=. Vay x, + x, = —— ¢ (-2;-1).
g dc Y g B % ay Xyt Xp % ( )
N ' 4
Tap xac dinh D=]R\{—3}. y=—07s.
(x+3)

Goi 4 va B la cap diém théa man yéu cau bai toan.
Do tiép tuyén tai 4 va B song song v&i nhau nén

! =9 = 4 = 4 (xy+ ?= Xg+ 2<::>
He)= () = e e a3 = |

+) x,=xz thi A=B

X, +xp=-6
+) x,+x53=-6.
Goi 4 xA;xA—_1 ;B xB;xB_1 )

x,+3 Xg+3

, 2
-1 X -1 2 4(x —X)

Taco AB® = (xp—x,) +| 24" | =(x,- B

aco (xB xA) +(XB+3 xA_,_jJ (xB xA) +|:xAxB+3(xA +x3)+9}

=(-2x,-0) LCA'(_XA_Q_J 4 +3) [—(xA+3)2] Hxi+3) ()cA+3)2

Pat 1 =(x,+3)’. Do 4B =42 nén 4+ P e 8116=0c1=4
t

3=-2 =5
:>(xA+3)2=4c>[xA+ c{x/‘

X, +3=2 x,=-1

Véix,=-5=y,=3= A(—5;3),B(—1;—1).

V6i x, = -1= y, =—1 = 4(=1;~1),B(-5;3).
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Vay ton tai mot cap di€m thda man yéu cau bai toan.

Cau 37. Tapxacdinh D=R\{-2}.Tacd y' = ! 5.
(x+2)
. . e Z . 42 1 2x0 +3
Goi M(xo;yo). Phuong trinh ti€p tuyén tai diem M : y =—2(x—x )+
(xp+2) Xg+2

& x—(xo+2)" y+2x2 +6x,+6=0 (A). Theo gia thiét ta c6: d(A,A)=2d(B,A)
6+ 4(x, +2)" 202 +6x,+6 2[5 (x,+2)" +2x2 +6x,+6]

\/1+(x0+2)4 i \/1+(x0+2)4
6x +22x, +28 i |2+ 2x, +7)

\/1+(x0+2)4 \/1+(x0+2)4

& [6x7 +22x, + 28| = 2| + 2x, + 7]

(622 +22x, +28=2x +4x, +14  [2x2 495, +7=0  |%0 =7
< N 7
6x> +22x, +28 =—2x> —4x, —14  |4x* +13x,+21=0 |Xy=—=
L0 0 0 0 0 0 2
g .. 7 8
Voi xy=-1=y,=1. Vo1 x0=—5:>y0:§_

Vay ton tai hai diém thdéa man yéu cau bai toan.

Cau38. Taco y'= f'(x)=3ax’ +2bx+c.
Dua vao bang bién thién ta c6 hé
f'M=0 3a+2b+c=0

1
f'5)=0 75a+10b+c¢ =0 a=3
= elatbrera=-2 o lp=23

’ 3 c=5
f(s):%‘ro 125a+25b+50+d:%40 d=-5

. 1
Khi do y=§x3 —3x* +5x—5.Taco y'=x* —6x+5.
Vi tiép tuyén cat truc hoanh va truc tung 1an luot tai A va B thoa man tam giac OAB vudng can
nén tiép tuyén phai co hé sé goc 1a 1 hodc -1.

xP—6x+5=1 - x=3i\/§3y=ﬂ

Vi vay 5 ~
x"—6x+5=-1

x=3+t3=y=-8433
Ta thiy trong 4 diém tim duoc khong c6 diém nao nam trén dudng thang y = x hodc y =—xnén
ta nhan ca 4 diém trén.
Viy ¢6 4 diém M.

Cau 39. yzx4+2)c2 +5:>y'=4x3 +4x.

Gia str cac tiép tuyén tai 4,B,C c6 cung hé s6 goc k = 4x> +4x=k ().

Ta co: x4+2x2+5=%x(4x3+4x)+x2+5=x2+%kx+5.
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Cau 40.

Cau 41.

Cau 42.

. e , 1
Do d6 ba diém 4, B,C thudc dd thi ham sb y=x2+zkx+5 (P).

Theo gié thiét thi (P) c6 dinh I(~1;y,) nén —%k =-1<k=8.

Khido (P):y=x>+2x+5.Vay y,=y(-1)=4.

Taco: f(3)=2;g(3)=2

Tiép tuyén tai 4(3;2) cta do thi ham s6 y = g(x) va do thi ham s6 y = f(x) cung la duong
thing A. Vay nén f'(3)=g'(3)=2

Ta co: h(x)=sin(;z_f(x)'g(x))+Cos(ﬁj.fg(g:;)J

= I'(x) = cos(m.f (x).g(x))(m./ (x) g (x)) ‘Sm[ j (ﬂg(x J

= reos(f (x) 2 (x))[ /(1) (x) + £' () ]m(”gx)}(’ (x) )-f<x>J

22-22
52

= h(3)=7z.cos(47)[2.2+2.2] - nsm(ﬁzzj (

Ham s0 y = g(x) c6 dao ham tai x = a suy ra ham s0 lién tyc tai x=a .

Khi d6 lim g(x)= lim g(x) < (a—a)f'(a)=ma=>ma=0<a=0.
x—a®

x—a
xf'(x) khi x<0

mx khi x>0

Suy ra g(x) ={

Taco g'(O_)z lim M: lim L(x):f,(o);

, vGi m # 0. Ham sd y=g(x) co daohamtai x=0.

x>0~ x—0 x0" X
g'(0*)= tim gx)=e()_ e,
x—0" x—0 x—=0" X

Ham s6 y = g(x) c6 dao ham tai x =0 suyra m = f'(0).
Tiép tuyén tiép xtc véi (C) tai A(O;f(O)).

Xét ham s6 yzh(x)zf(ﬁ—m),tacé
(o) = (V2 - ) (V- ) = 5 | (VR -2 3)

2J2+x 2J2—x

Theo dé, hé s6 goc cua tiép tuyén 1a +/2, suy ra /'(0) = 2 <:>T ’(0):\/5 < f(0)=
Tavatadugc m=2.

Tacod Y =-3x" +3

Piém M (C)= M (a;-a’ +3a+2)

Goi duong thang d di qua M hé s goc k cb dang: y = k(x—a)—a3 +3a+2
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—x3+3x+2=k(x—a)—a3+3a+2

c6 nghiém
-3x*+3=k

Khi d6 d tiép xuc v6i (C) khi va chi khi {
Suy ra —x3+3x=(—3x2+3)(x—a)—a3+3a+2(i)2x3—3ax2+a3 =0

<:>(x—a)2(2x+a)=0 (1)<:> a

Dé tr M ke duge dung 1 tiép tiép dén (C) thi (1) cé nghiém duy nhat a =—%@ a=0suyra
diém M (0;2).Suyra a® +b> =4
Cau43. Goidiém M (a;0)e Ox.Khi do tiép tuyén (d) di qua M (a;0) 1a y =k(x—a).
Diéu kién tiép xuc cia (d) va (C) 1a
{f(jii; i(;:_z) = x4 3r+2= (32 +3)(x—a) @ 2’ ~3r-2=(3x* -3)(x~a)
& (x+1)(x* =x=2)=3(x=1)(x+1)(x—a) =0
S (x+1)(x* =x=2)=3(x+1)[x* = (a+1)x+a]=0
& (x+1){x’ —x=2-3[x" ~(a+1)x+a]}=0 < (x+1)[ 24" +(3a+2)x—(3a+2) | =0
{ x+1=0

x=-1
2x" +(3a+2)x—(3a+2)=0 C{zxz—(3a+2)x+(3a+2)=0(1)'

II

bé ¢ (C)co3 tiép tuyén thi (1) phai c6 2 nghi¢m phan biét va x = —1.

a>?2
2
Do dé A2:(3a+2) -8(3a¢+2)>0 @{A:(3a+2)(3a—6)>0© .2
2.(=1)" =(3a+2).(-1)+(3a+2) =0 6a+6#0
a#-1

Vi f'(~1)=0 nén dé c6 hai tiép tuyén vudng goc v6i nhau thi f'(x,).f"(x,)=-1, véi x;, x,

1a nghiém cta (1).
Taco —1=f"(x).f"(x,) =(—3x12 +3)(—3x§ +3) =9(x1x2)2 —9()612 +x22)+9

o -1= 9(361362)2 —9[()61 +x2)2 —2x1x2} +9 ©-1= 9(x1x2)2 —9(x1 +x2)2 +18x,x, +9 (2)

3a+2
X+ ==
Tir phuong trinh (1) ap dung dinh ly vi-et ta ¢6 o .Thay vao (2) ta duoc
X, =222
3a+2Y  (3a+2Y . 3a+2 28
-1=09. -9 +18. +9 < 27a+28=0<a=——.
2 2 2 27

Vay M(—ﬁ;o)
27
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Cau 44.

Cau 45.

Cau 46.

Xét phuong trinh [ £(1+x)] +2/(1+2x)-21x-3=0.

Véi x=0= P (1)+2/(1)-3=0< f(1)=1

Mat khac[ £(1+x)] +2/(1+2x)-21x-3=0

=3[ f(1+x)] f/(1+x)+47(1+2x)-21=0

=3[ (] S ()+4r(N)=21=77(1)=21= f/(1)=3

Phuong trinh tiép tuyén ctia b thi ham s tai diém c6 hoanh do bing x, =1 1a
y= () (x=1)+ £(1) & y=3(x—1)+1 & y=3x-2.

Léy dao ham hai vé phuong trinh £ (—x) = (x* +2x+4) f (x+2) (1) ta duoc:

21 (=x).f" (=x) = (2x+2) f (x+2) +(x +2x+4)f'(x+2) (2)

Thay x=0, x=-2 Vao ta duoc: {fz( ) )
17(2)=471(0)
Trir vé theo vé ta duge: f2 ( )-f2(2)=41(2)-41(0)
= [1(0)- 1A @]-4L0)- 1] 0
SDO-s@I O r@sal-0s SO
Vi f(0)=f(2) suyra: [7(2)=4/(2) {;Ez;ZZ.Vaynhan £(0)=f(2)=4

Véi f(0)+ f(2)+4=0 suy ra: [—4—f(2)]2 =4f(2) = f7(2)+4f(2)+16=0
Thay x=0, x=-2 vao (2) ta duoc:

{—2f(0).f’(0):2f(2)+4f'(2) @{—8f’(0):8+4f’(2) @{—8]”(0)—4]”(2):8
2/(2)./'(2)=

(2)./'(2)=-27(0)+4/'(0) ~ |-8/'(2)=-8+4/"(0) —4£'(0)-8/"(2)=-8
@{f’(o)z—z
1'(2)=2

PTTT tai (2;£(2)): y=2(x-2)+4 < y=2x.

2
Ta c6 phuong trinh hoanh d6 giao diém: x_z M x=m> toa do giao diém A(m;l) .

m- X
. x° o 2x m | m
Xet(P):y1=—2:>y1=—2Va(H);yzz— 33/2:__2
m m x X
2 1
Do d6 ta c6 hé s6 goc cna 2 tiép tuyén tai 4 1a ky=—k,=——.
m m

Vi goc giira hai tiép tuyén bang 60° nén
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2 1
7_'_7
k —k [ 8
tan 600 = | "2 oy 3= | M | _ [3 -4 .
1+ kk, 21 7433
m m

Vay c¢6 4 tiép tuyén thoa mén bai ra.
Cau47. Tacd y =3x>—6x.
Goi M (a;a’®—3a’ +2) thudc d6 thi (C).

Phuong trinh tiép tuyén d cua d0 thi ham s6 tai M 1a y:<30t2 —6a)(x—a)+a3 -3a%+2.
5 5 5 5
Do Al —;—— |ed @(3a2—6a) “_al+dd-3d*+2=-=
22 2 2
5 9
©<3a2—6a)(——aj+a3—3a2+—=0
2 2

a=3

©4a’-21a*+30a-9=0 | :
4a —9a+3=0(1)

Do x;;x,(#3) nén x;;x, la nghiém cta phuong trinh (1).

x2_9x1_3 x2_9x1_3

4x7 —9x, +3=0 1T 1T

Tac(){ i le = 94 3 3 49
4
3X2_9 A A \ < r \

Tuong tu k, = nén E(x;k ), F(xy;k,) thugc dudng thang c6 phuong trinh

_ -9
y=2"2 . 3x—4y-9=0.Knids d(0;EF)=#=9

3(-4) S

Cau 48. Duong tron (T) : (x—l)2 + y2 =2 cotam I(l; 0) ,bankinh R = \/5
Tacé (C): y=x-3x"+4 = y'=3x"—6x = y"=6x—6. Diémuén M (1;2).
Phuong trinh tiép tuyén tai A va B c6 cung hé s goc k < 4, B d6i xing qua M (1, 2).
Phuong trinh dudng thang 4B qua M c6 dang: y =a(x—1)+2.
Dudng thing AB ¢6 diém chung vé6i dudng tron (7) <> d (I;AB)< R

2

= S\/§<:>|a|21.

a®+1

Phuong trinh hoanh d¢ giao diém: x° =3x* +4=a(x-1)+2 < x2= :

X —2x—a—2=0(*)

Dé t6n tai hai diém 4, B thi phuong trinh (*) phai c6 hai nghiém phan bi¢t khac 1, hay:
AN'=3+a>0

{—3 —a#0

Goi x,x, la hai nghiém cia (*), suy ra: k= y'(x;)=y'(x,)=3a+6
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Cau 49.

Cau 50.

5—2 >1 k=9
3 k>9

= 1 k<3 & .
k -3<k<3

—=2>-3 k>3
3

Vo6i k>9,tacd 2013 gia tri £ nguyén thudc doan [—2021; 2021] .
V6i =3 <k <3,tacod 6giatri k nguyén thudc doan [-2021;2021].
Vay tap K gém 2019 phan tur.

bat f(x):2x3—3x:>f'(x)=6x2—3=0<:>x:i%.

Bang bién thién

X | 1

- - ? . -+ o

f(x) + 0 - 0 -
JE 4ot

f(x)

- -\"’.?_.

5 V2 V2 o
| /()| ! ' !

0 0 0

Tir bang bién thién ta thiy dudng thiang y =0 khong phai 1a tiép tuyén cua d6 thi ham sb

y= ‘ f (x)‘ do d6 @6 thi ham sé c6 mot tiép tuyén vudng goc véi truc Oy 1a tiép tuyén di qua hai

\ \ . 1 1
di€ém cuec tri cua do thi ham so 1a ——;\/E va —;\/5 j .
(&) (5

Hai d6 thi (C) va (C,) tiép xtic nhau khi hé sau c6 nghiém

—mx (re(-2:2)).

£(x)=g(x) X —12x+9=mV4-x*(1)
f(x)=g'(x) Tl 12= )
V4 -—x?

¥ -12x+9

V4 - x*?

Thay vio ta dugc: 3x* —12

Tutaco m=

X x*—12x+9
\/4—x2 \/4—x2

o (3x2 —12)(4—x2) = —x* +12x% —9x

< 2x" —12x" - 9x +48=0.
o4 2 2 a\? A . A
Ta c6 2x" —12x" —9x +48=2(x" ~3) +9(2-x)+12>0,vx € (~2;2) nén phuong trinh vo

nghiém.
Véy khéng c6 gia trj nao cia tham so6 m dé dd thi (C;) va (C,) tiép xtc v6i nhau.
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- 4 2
Cau 51. Tacé:y—ﬂ X—2+—-.

x—1 x—1
2

(1)

Tiép tuyén clia (C) di quadiém A(41) 1a d: y=k(x—4)+1.

Tap xac dinh: D=R\{1}. y'=1-

Hoanh d6 tiép diém ctia d va (C) 1a nghiém ciia h¢ phuong trinh:

x—2+i=k(x—4)+1

x—1
2
-1- ()
(x=1)°
, 2 2
Taco:x—2+—=k(x—4)+l<:>x—2+—=k(x—1)—3k+l
x—1 x-1
<:>x—2+L= 1- 2 5 (x—l)—3k+1C>x—2+i=x—l—i—3k+l
x—1 (x—l) x—1 x—1
1 2-3k

x—1

thay vao, ta co:

2+210
=

k=1- 2(2431‘J 8—(4—12k+9k2)=8k<:>9k2—4k—4=0<:>k:
Suy ra M[@;O], N[@;OJ.

Vi M,N thugc (P):y=ax’ +bx—8 nén ta cé phuong trinh (P): y =18x> —8x 8.

I la dinh cta (P) nén 1 (g ——j MN = 4\/_
9 9 9
Ta c6 AIMN can tai [ . Goi H la chan duong cao cua AIMN ha ti dinh [/ . Ta ¢o

IH =d(I,MN)=d(1,0x) =2,

Goi R 14 ban kinh dudng tron ngoai tiép AIMN .
HM IH MN.IH

Ta co: sin]VH\\d = 2sin171]\\/[cosHIM 2——= >
IM " IM M

2
[80) L[ 2¥10
MN IM?*  IH? + HM? 9 9 161 . 161
sinNIM  IH IH 80 18 36

9

Cau52. Taco: y' =3x%+3ax.
Do tiép tuyén cia (C) tai M,N cb cing h¢ s6 goc 14 3 nén hoanh d6 M, N 1a nghiém phuong

trinh ) =3 < 3x* +3ax=3 < x* +ax—1=0.

Chia da thiic y cho da thirc x* + ax —1 dugc phan du 1a g(x) = [1—%a2jx+%a +b.
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1 1 1
Ha =(x®+ax—1)| x+—a |+|1-—a® |x+—a+b.
v r=( )( 2N 2 j 2
3 3 5
yM—xM+EaxM+b

Toadd M va N déu thoa man ham sé dé cho, nén ta co: 3
yNzx5’v+5ax]2v+b
1 1 1 1 1
2 ’ 5

Yum :(XM +axy, _1)[XM +—aj+(1——a )xM +—a+b=(l——a ij +—a+b

2 2 2 2 2

Hay 1 1 1 1 1

— 2 _ L 12 L (1 2 1
yzv—(xzv taxy 1)(XN+2GJ+(1 54 ij+2a+b (1 54 ij+2a+b

Khi d6 phuong trinh dudng thing MN 1a MN:(I—%azjx—y+%a+b =0.

la+b

-3

Tu (*) ta cod P:2a2+(a+2b)2:3a2+4(ab+b2):a4—2a2+8=(a2—1)2+7Z7.

Theo gia thiét d(O;MN)=1<

:1<:>ab+b2=la4—§a2+2. ().
4" 4

Dau "=" xay rakhi ¢ = +1. Vay GTNN can tim 1a 7.

Cau53. Cach1
. x=m f(x)=m 1
Taco f(x)=0<:>(x—m)(x+m—4)=0<:>{x:4_m:>g(x):0<:> fgx;=4—m ((2))
THl: m=4-m<m=2
f(x)=x —4x+4:g(x)zfz(x)—4f(x)+4=[f(x)—2}2 =(x2 —4x+2)2 tiép xtc voi
truc Ox .
TH2: m#4—-m < m=2 thi (1),(2) khong c6 nghiém chung
Nén g(x) tiép xtc voi Ox khi phuong trinh (1) c6 nghiém kép hoac phuong trinh (2) c6
nghi¢m kép
(1) ¢6 nghiém kép = x* —4x+3m—m’ =0 c6 nghiém kép ma A'=m’ —3m+4>0,VmeR
nén khong thoa man
(2) co nghiém kép = x> —4x+5m—m? —4=0 c6 nghiém kép, ma ta cé:
A =m* —5m+8>0,Vm e R nén khong thoa min
Vay m =2 thoa man yéu cau
Cach 2

f(x)=x*-4x+4m-m’ nén f'(x)=2(x-2) va f(x):0<:>{x .
xX=4-m
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S(x)=m
g(x) tiép xtc véi truc Ox < (f(x)) =0 ¢6 nghiém < :f(x) =dom ¢6 nghiém
f(x).f"(f(x))=0 =2
|/ (x)=

=2 (f(x)=2)
S (2) —m’+4m—-4=m  (VN) oSm=2.
f(2)=-m*+4m—4=4-m (VN)
Vay m =2 théa man
Cau 54. Taco: f'(x)+M:4x2 +3x < xf'(x)+f(x) =4x’ +3x* & (xf(x))' =4x7 +3x7.
X
Suy ra: xf(x)zJ‘(4x3 +3xz)dx=x4+x3 +C.
Do f(1)=2 nénvéi x=1=1.f(1)=1+1+C < C=0.
Suy ra: xf(x)=x"+x" < f(x)=x"+x.
Tiép tuyén tai diém c6 hoanh d6 bang 2 c¢6 phuong trinh la:
y=f'(2)(x—2)+f(2)<:>y=16(x—2)+12<:>y=16x—20.
Cau 55. Taco: 2f(x)+f(1—x)=x2,VxeR (1)
Pt t=1-x=2/(1-t)+ f(t)=(1-1)" Ve eR=2f(1-x)+ f(x)=(1-x)’,VxeR (2).
2f(x)+ f(1-x)=x’
2f (1=2)+ /()= (1-x)’
2 4
S ) ==;1'D)=—
uy ra: f(1) 3 AU 3

Suy ra phuong trinh tiép tuyén véi d6 thi ham sé y = f(x) tai diém c6 hoanh do x =1 la:

y=§(x—1)+§<:>y=%x—§

Tl‘IVétac():{ = f(x)== (x +2x— 1)

R ‘ . 1 , 2
Ti€p tuyén cat truc hoanh tai A(E;Oj va cdt truc tung tai B(O;—gj

1 1 1] 2 1
Suy ra dién tich tam gidc OAB la: S =—O0A4A.0B=—.—.|-——|=—.
2 227 3] 6
A \ A X 1 A s an .y 1
Cau 56. Hamso y =——=1+——Tép xdc dinh: D=R\{1}.Taco: y'=~ 5
x—1 x—1 (x—l)
. . m n
Goix,=m;xg=n(m#nvam;,n#l) >y, =——; yg=—"
m—1 n—1
1 1

Tiép tuyén tai 4 song song vdi tiép tuyén tai B < — T == 5
(m—1) (n-1)
m—l=n-1 m =n (lo'l)
=
m—-1=-n+1

-1 -1 |

m+n=2
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Cau 57.

Cau 58.

2
AB=22 = 4B* =38 <:>(m—n)2+[———j =8

(m—n)2 =8 < (m+n) —dmn+ =8 (1
[mn—(m+n)+l]2 ( ) [mn—(m+n)+1}2 )

4—4mn —4(mn—-1)

mn—l)

2
<:>(m—n)2+ (m+n)" —4mn

Thay m+n =2 vao (1) ta dwoc: 4 —4mn +

<Sl-mn—

l=2<:>—(mn—1)2—1=2(mn—1)<:>—[(mn)2—2mn+1}—1=2mn—2
mn —

@—(mn)2+2mn—l—1=2mn—2@—(mn)2=0©mn=03xAxB=0

Vay tich x,x; =0.

Xét duong thang (A) 1y = k(x - a) +b diqua M, do vy néu (A) 14 tiép tuyén cua do thi ham
s6 y= f(x) thi hé sau c6 nghiém:

1 1 1
x+—=k(x—a)+b x+l=kx—ak+b X+—=x———ak+b
x x x x
,(xz0)< { & X
x? x x?
1_zak=b | —ak+b
X 2 —=
= ) S9X 2
(b—ak) 2,2 2 4
1-——7 —k a’k —2(ab—2)k+b -4=0 (1)
4
Qua M co dung hai tiép tuyén va hai tiép tuyén vudng goc v6i nhau khi va chi khi (1) co hai

b2

nghiém phan biét k,,k, thoa man k .k, = -1 < 4 =—L(a#0) = a” +b* =4.
Khi d6 M thude dudng tron tim O(0;0) va c6 ban kinh bang 2.
Goi M ed = M (a;2a+1).

Goi A(x4; 7, ),X, # 1 1a tiép diém cua tiép tuyén d; ké tr M véi (C).

Phuong trinh tiép tuyén diiy=y'(x)(x—x))+yy S y= —4 2(x—xo)+x°+3
(x,—1) x,—1
Vi M ed, nén 2a+1=_—42(61—950)4.)60-’_3
(xo—l X, —1

= (2a+1)(x, —1)2 =—4(a—x,)+(x

X +
S axy—2(a+2)xy+3a+2=0 (1)

3)(x=1), (x #1).

T M ké dén (C) dung 1 tiép tuyén < (1) c6 dung 1 nghiém x, = 1.
Truong hgp 1: a =0

1
(1) = x, =7 Suyra a =0 thoa man.

Trwong hop 2: a # 0, PT c6 nghiém kép x, #1.
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Cau 59.

Cau 60.

, 2 a=—1
Az(a+2) —a(3a+2)=0 [a:Z {a:—l o
= = thoa man.
a

<12(a+2)
2a

#1 a+?2
a

#1

Truong hop 3: a =0, PT co hai nghiém phén biét trong d6 c6 mot nghiém bang 1
{A’=—2a2+2a+4>0 {—1<a<2

= ) = & a =1 thoa man.
a.l —2(a+2).1+3a+2=0

a=1

Két hop 3 truong hop suy ra ¢6 4 diém M thoa mén yéu cau bai toan.

Phuong trinh tiép tuyén (d ) ctia d6 thi ham s6 y = f (x) tai diém c6 hoanh do bang 1 co dang
y=r"(D)(x=1)+7s(1).

Tacantim f(1) va f'(1). Xét phuong trinh: 2 (2x)+ f(1-2x)=12x" VxeR. (*)
Tatim f(1):

Thay x =0 vao (*), tadugc: 2/(0)+ £ (1)=0. (1)

Thay x=% vio (¥). ta duge: 2/(1)+ £(0)=3. (2)

Tir (1) va (2) suyra f(1)=2.

Tatim f'(1):

Dao ham hai vé cua (*), ta dugc: 4f'(2x)-2f'(1-2x)=24x VxeR. (**)

Thay x =0 vao (**), tadugc: 4/7(0)-2/'(1)=0. (3)

Thay x =% vao (**),tadugc: 4/'(1)-2/"(0)=12. (4)

Tir (3) va (4) suyra f'(1)=4.

Nhu vay, tiép tuyén (d) cé phuong trinh 1a: y =4(x-1)+2 < y=4x-2.

X , 1
Goi A4, B lan luot 1a giao diém cua (d) véi Ox va Oy, ta dugc A(E;Oj va B(0;-2).

:>OA=1,OB=2.Véy S=10A.OB=1.
2 2 2
Tacod y' = f'(x)= 12.
(x+1)

Phuong trinh tiép tuyén cta (C): y= xl
X+

tai diém M (x,;y,)€(C) (x,#-1) co dang

y:f'(xo)(x_xo)"‘yo-

Do tiép tuyén cat Ox, Oy lan luot tai hai diém A, B va tam gidc O4AB can nén tiép tuyén vudng

1 -1
f g oas 2 < (xO + 1) X =0
gbc voi duong thang y =xhodc y=—x Suyra .
Xg=-2
> =—1(vn)
(xo+1)

Véi x, =0 phuong trinh tiép tuyén 1a y = x loai vi A tring O
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Cau 61.

Cau 62.

Cau 63.

Véi x, = -2 phuong trinh tiép tuyén la y=x+4
Viy c6 1 tiép tuyén thoa man ycbt.
Ham s6 dugc viét lai thanh (x2 —3x+2)m 0 -t 41 -y=0.
Mot diém M (xo; yo) la diém c¢6 dinh cua dd thi ham sb thi phuong trinh
(x02 —3x, + 2)m +X,° —X,” +1—y, =0 phai nghiém dung v&i moi m , xay ra khi va chi khi
2
Xy  =3x,+2=0 Xy =1y, =1
0 0 | %o Yo '

Xy =X 1=y, =0 [ X%=2y=5
Giasit A(1;1),B(2;5) = AB =(1;4) khi d6 hé s6 goc cua dudng thing AB 1a k = 4.
bit f(x)=x"+(m—-1)x" —3mx +2m+1.
Pé trén d6 thi ham s c6 diém ma tiép tuyén tai d6 vudng goc véi duong thang AB thi hé sé goc

L oan . 1 5 1

tai tiép di€ém phai bang k' = e Dicu d6 xay ra khi va chi khi f"(x)= 2 c6 nghi¢m.
Tacéd f'(x)=3x"+2(m—1)x-3m.

Phuong trinh f"(x) = —% < 3xr+2(m—1)x—3m +%= 0(1).

Phuong trinh (1) c6 nghiém khi A'>0 < m e (_Oo; -7 _24\/3} U{

~7+43 ]
5 ;40 |.

Ve I TH3 +24‘/§

~—0.03 nén céc s nguyén duong m €[-2020;2020] 1a {1;2;3;...;2020} .
Vay ¢6 2020 sb thoa méin yéu cau bai toan.

-a—b

(r=1)

TXD: D=R\{1}.Taco: y'=

ax+b

A

Diém 4(0;1) thudc d6 thi ham sé y = [ nén l=%<:>b=—1.
x_ —_—
Tiép tuyén tai A(O;l) c6 hé s6 goc bang —3 nén

—a+1
Y(0)=-3o “1+ — 3 a=4.Viy a+b=3.

Dudng thang d di qua diém A(1;m) hé s6 géc k c6 phuong trinh 1a y =k (x—1)+m.
Dudng thang d 1a tiép tuyén cua do thi (C) khi va chi khi hé phuong trinh

43+ l=k(x-D)+m (1) |

c6 nghiém x .

3x+6x=k (2)
Thay vao ta c6: x° +3x% +1 =(3x2 +6x)(x—1)+m &2 —6x—-1=-m.
Qua diém A(1;m) ké dugc ding 3 tiép tuyén t6i do thi (C) < phuong trinh c6 ba nghiém
phan biét <> hai @6 thi ham s6 y = f(x)=2x’ —6x—1 va y=—-m cét nhau tai ba diém phan
biét.

Ta c6 bang bién thién ctia ham sé y = 2x* —6x —1 nhu sau:
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— 00 e} 1 +00

f(z) + 0 = 0 +

/Z %

\ P

— 00

T bang bién thién ctia ham s6 y = f'(x) suy ra
Viy c6 tit ca 7 gia tri nguyén ciia tham s6 m thoa man yéu cau bai toan.
Chu 64. Tuddthi f'(x) suyra f/(1)=0.
Phuong trinh tiép tuyén ctia do thi (C) tai diém c6 hoanh d¢ bang 1 la:
y=f'(l)(x—1)+f(1)<:>y=f(1).
Phuong trinh hoanh d¢ giao diém cua tiép tuyén va do thi (C) 1a: f(x)= £(1).
Turdd thi f’(x) suyra f'(~1)=f'(3)=0. Ta c6 bang bién thién cia ham s y = f(x).

[F8]

x —a0 -1 1 400

fr{,\'l - 0 + 0 = 0 +

S(x)

Dua vao bang bién thién ta thiy dudng thing y = /(1) cit do thi ham sé tai ba diém c6 hoanh

dolanluotla a, 1, b voi a<—1 va b>3.Suyra b*>>9 va a* >1. Vay a® +b* > 10.
Cau65. Tacod Y =3x>—6x.

Goi d 1a tiép tuyén v6i (C) va (xy;,) 1a tiép diém.

d:y—yy=y'(x)(x—x))=d :y—(xg —3x§)=(3x§ —6x0)(x—x0).

B(0sb)ed & b—xp +3x; =—x, (355 — 6, ) & 2x0 =335 +b =0 < b=-2x) +3x7 (1)

Dit f(x)=-2x"+3x. Tacé f'(x)=—6x"+6x.

f’(x)=0<:>[x:0.
x=1
Bang bién thién
X -0 0 +0
T .T] = 0 + 0 =
400
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Cau 66.

Cau 67.

b>1

Yéu céu bai toan <> phuong trinh (1) ¢6 duy nhét nghiém x, < {b o
<

Vay ¢6 17 sb nguyén b e(-10;10) théa yéu clu bai toan.

Phuong trinh dudng thang A di qua A(1;m) 6 h¢ s6 goc bang k c6 dang y = k(x—=1)+m.
A tiép xtc voi (C) < hé phuong trinh sau c6 nghiém
3 2
X +3x"+1=k(x-1)+m
= ( ) :—2x3+6x+1=m(*).
3xt+6x=k
De ¢6 3 tiép tuyén v6i (C) < phuong trinh (*) c6 ba nghiém phan biét.
Xétham s6 g(x)=-2x" +6x+1.
g'(x)=-6x"+6=0< x==I.
Bang bién thién:
X | —=0 -1
g = 0 +

. \,_2/ \4@

Yéu cau dé bai khi va chi khi -3<m<5.
Suyra § ={-2;-1;0;1;2;3;4} .

| O =
|

Vay c6 7 gia tri nguyén cua m .
Taco y =3x*—3.
Phuong trinh hoanh d9 giao diém cua do thi ham s6 (C) va duong thang (d):
X =3x=k(x+1)+2ox’ -3x-2=k(x+1)
<:>(x+l).(x2 —x—2) zk(x+1) <::>(x+1).(x2 —x—2—k) =0
x+1=0 x=-1
dl | 2
X'=x-2-k=0 |x" —x-2-k=0(*%
Dé duong thing (d) cét d6 thi (C) tai ba diém phan biét M,N,P thi phuong trinh phai ¢6 2

A=9+4k>0 k>—2

=
1+1-2-k#0 4

nghiém phén biét x;,x, # -1 hay {
k#0

4 . A et =1
Khi d6 theo dinh ly Viet thi:
XX, =—2—k
Hg s6 goc tiép tuyén tai cac diém N,P 1a y'(x,) =3(x7 —1);y'(x,) =3(x5 - 1).

Dé tiép tuyén cia (C) tai N, P vudng géc véi nhau thi y'(x,).y/(x,) = -1

&30~ 1302 1) = —1 & (xx,) = (F +x2) +1= _é
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1 1
c:@+kf—U—zez—myu=—gcsﬁ+2k+§=o

—3+2+/2 1
:3TJ_ . Vay tich cac gid tri cua k 1a 3

O | —

Sk, thoa man = k.k, =

3
(1)
Tiép tuyén v6i do thi (C) qua 4(0;a) 1a (A):y=kx+a.

Cau68. Tacod )y =—

x+2:kx+a
r x—
(A) tiep xuc v6i (C) khi va chi khi hé phuong trinh 3 (*) c6 nghiém.
_ —k
(x-1)°
N , x+2 3x )
Tirhé (*) tacod =— 2+a<::>(a—l)x —2(2+a)x+2+a=0(**).
x—1 (x—l)
Yéu cdu bai todn 1a tim @ d¢ phuong trinh (**) c6 2 nghiém phén biét x,x, thoa
2+4+a
P: . =
x+2 x,+2 . e a-1
—1.—1<O.Taco 5(2 :
—~ —~ +
H %2 S=x1+x2=—( @)
a-1
a#l a#l a#l a#l1
Yéu cau bai toan twong duong { A’ >0 13a+6>0 &da>-2 o 2.
>__
P+2S+4 94 +6 ¢
———<0 <0 a>-=
P-S+1 -3 3

Do a nguyén thugc doan [-2018;2018] nén a € {0;2;3;4;...;2018}.

Vay c¢6 2018 gia tri thoa yéu cau bai toan.
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CHUONG 2: CAC BAI TOAN VDC MU VA LOGARIT

CHON LOC

I. BE VAN DUNG CAO MU VA LOGARIT SO 01

Cau l:

Cau 3:

Cau7:

e DE BAI

.4 . ~ X —1 y —1 NN ., .

Cho hai s6 thuc duong x, y thoa man log, (x+ y +2) =1+log,| ——+——|. Biét rang gia tri
v X
2 2
nho nhat cia = Tyo_a (a,beN va 21 phan s6 t6i gian). Tinh hiéu a —b.
b% b b

A. 2. B. 9. C.7. D. 13.

Cho ham s f(x)zax3+bx—xln(x+x/1+x2) v6i a,b,c 1a cac sb6 thuc duong, biét

F(1)=-3,f(5)=2. Xét ham s6 g(t)=|3f(3—2t)+2f(3t—2)+m , 20i S 1a tap hop tat ca

céc gia trj thyc cia m sao cho IE?al)]Cg(t) =10.S6 phan tircia S 1a
-1

A. 2. B. 1. C.3. D. 4.
Cho x, y 14 hai s6 thuc duong théa méan 2x'10g2L1 = y—4x+1. Gia tri 16n nhét cta biéu
y+

thic P=x"—y* 1a
5 7 1 1

A, —. B. —. C. —. D
12 12 12

‘3
Cé bao nhiéu s6 nguyén y €(—20;20) thoa man 2+log 5 (3x2 +1) <log (yx2 —6x+2y) voi

moi xeR?
A. 9. B. 11. C. 10. D. 8.

Goi S 1a tap hop tat ca cac diém M (x; y) trong d6 x, y 1a cac s6 nguyén thoa min diéu kién

1ogx2+y2+1(2x+2y+m)21, v6i m la tham s6. C6 bao nhiéu s nguyén m thudc doan
[-2020;2019] @€ tap S c6 khong qué 5 phan tir?
A. 1. B. 2020. C. 2021. D. 2019.

Cho bét phuong trinh log; (2x)—(m+1)log, x+m—3<0 (m la tham s6 thuc). Tap hop tat ca

céc gid tri cia m dé bat phuong trinh nghiém dung v6i moi x thudc doan [4 ;42 } 1a

7 9 7
A.mSE. B. m>—. C. meR. D.m>—.

Cho bat phuong trinh (m—1)log (x—2)2+4(m—5)10g1%+4m—420 (m 1a tham s

2

o= N

thuc). Tap hop tat ca cic gia tri cia m dé bt phuong trinh di cho ¢6 nghiém thudc doan [%, 4}

la
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A. [-3;400). B. G;MJ. C. {-3;%]. D. L—oo;%]

Cau8: Cho a, b 1a hai s6 thuc thay d6i thoa 1<a<h<2, biét gia tri nho nhit cua biéu thirc
P=2-log, (b2 +4b—4)+logi a1a m+33Yn véi m, n 1a s6 nguyén duong. Tinh S=m+n.

2

A. §=9. B. §=18. C. S=54. D. §=15.

Cau9: C6 bao nhiéu sb nguyén a (a > 2) sao cho ton tai s6 thuc x théa mén:

In{a¥" + 4 +4) = 20=2)
loga
A. 1 B. 2 C.3 D. 4

Cau 10: C6 bao nhiéu s6 nguyén m <2021 dé c6 nhiéu hon mot cip sb (x;y) thoa man
logx2+yz+4(4x—2y+m)2l va 4x-3y+1=07?
A. 2017. B. 2020. C. 2019. D. 2022.

Cau 11: Goi S la tap hgp nghiém nguyén ciia bat phuong trinh mx” +log, (mxz) > Qlsr log> x. Cé bao
nhiéu gia tri nguyén cta tham sé m dé tap hop S co ding 8 phan tir.
A.S. B. 6. C. 10. D. 11.

Cau 12: C6 bao nhidu sé nguyén y e[ —2022; 2022] dé tn tai x thoa man: 4xy/xe™ > ™ 1+3x22
A. 2019. B. 2020. C. 2021. D. 2022.

Céu 13:  C6 bao nhiéu s6 nguyén y (0;2021) thoa man: 1+log, (3x* +1) <log, (3’ —12x—y—1) véi
moi xeR?

A. 2021. B.5. C.6. D. 0.

Céu 14: Trén khoang (—20;20), c6 tat ca bao nhiéu s nguyén a dé c6 dung hai s thyc x thoéa man

log ;5 (4" +(a+2).2" +4)—log ; (a—1)—log, (4" +1)=x+2 ?
A 12, B. 13. C. 14. D. 11.

z

Ciu 15: Cho cac s thuc a,b,c >1va cac sb thuc duong thay doi x,y,zthéa man a* =b" =c” =+ abc .
g, PO S 16 16 ,
Tim gia tri lon nhat cua biéu thic P=—+——=z
X Yy

A. 24. B. 24—%. C. 20. D. 20-—.

7 G
Céu 16: Chohamsb f(x) c6 dao ham trén Rthéaman f(x)>1+ f'(x),VxeR va f(0)=2021. Tap

nghiém cua bat phuong trinh £ (x) <2020e" +1 1a

A. [l;+oo) B. [o;lj. C. (-0). D. (0;+).

e e
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Cau 17: Cho hai sb thyc duong x,y thoa man: log,[(x+2)(y+1)] =125—(x—1)(y+1). Gid trj nho

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

nhét ciia biéu thirc P=x+5y 1a
A. P, =125. B. P. =57. C. P, =43. D. P, =25.

min min min min

Goi E 14 tap hop tat ca cac sd nguyén dwong y sao cho tmg véi mdi s6 y c6 khong qua 4031
s6 nguyén x théa man log? x—3ylog, x+2y* <0.Tap E c6 bao nhiéu phan tir?

A. 4. B. 6. C. 8. D. 5.

2=yl

Cho hai s6 thyc x,y théa man In(x—y)+In(x+y)=2 * —4"". Biét ring gid tri nho nhat

cua P=8x’+4x’y—6x—y dat dugc tai cdp (x,;),). Pat x, +, =% trong d6 m,n, p 14 s6
\ P

tu nhién va p nhd hon 25. Gia tri cia 3m+2n—p la

A. 12. B. 16. C.25. D. 29.

Cho bét phuong trinh log ., (2—\/ x° +1) > (m —1)2 , m 1a tham sd. C6 tat ca bao nhiéu gi tri
cia m dé bat phuong trinh di cho c6 nghiém duy nhat ?

A. 2. B. 0. C.3. D. 1.

Cho phuong trinh 9" +3*" +2m = (3"+1 + 1)\/ 3*+m . Co bao nhiéu gia tri tham s thuc

m e [-20;20] dé phuong trinh da cho c6 2 nghiém phan biét biét rang 4m e Z?
A. 79. B. 82. C. 81. D. 80.

Tim cac sd nguyén x sao cho v6i mdi sd nguyén x ton tai ding 5 sd nguyén y théa min
V2 —|x=2y]

3 7 Slogyz+3(|x—2y|+3)

A. 10. B. 11. C.5. D. 6.

Cho x,y 1a cac s thuc dwong thoa man

x+y+10g L+L =1+ 2xy. Tim gia tri nh6 nhat
0 2x 2y

cta biéu thic P:inrL2 la
X'y
A. 420. B. 360. C. 400. D. 320.
Cho a,b>1 va a** =b> =+/ab . Tim gi4 tri nhé nhit cia P=6x+)”.
A. 6. B. 9. C. 4. D. E
16
Cho ba s6 thuc a,b,c théa man ¢>b>a>1 va 6logib—log2c=loga%—2logb%—l. Gia tri

cua biéu thirc 7 =log, c—2log, b la
A.l. B. 0. C.2. D. -1,

Cho a,b la cac sb thuc duong théa man a>b+4 . Gid tri nhd nhat cia biéu thuc

3 2
P=log, 4 +i log ., a
ab ) 16\
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

A. mnP=2. B. mian%. C. minP=4. D. miang.

x> —4y° =5
log,, (3x+2y)-log, (3x-2y)=1

trinh c6 nghiém la cac b (x ; y) thoa man diéu kién 3x +2 y <5. Tim gia tri 16n nhat cua tham

Cho h¢ phuong trinh { v6i m 14 tham sd thuc. Hé phuong

sb m.
A. 2. B. 0. C. 3. D. 5.

C6 bao nhitu cip s6 (xy) théa min  x,yeZ;2<x,y<2021  va

2y 2x+1
xy+2x+4y+8)lo <(2x+3y—-xy-06)lo
(xy y+8) g3[y+2j (2x+3y—xy-6) gz(x_J
A. 4036. B. 2020. C. 2019. D. 2018.

Cho yzlnx—_i va yzi—L+8m—2021.GQi S'1a tap cac gia tri cua m dé dd thi 2 ham
X+

x—1 x+1

s6 co ding 1 diém chung. Sb phan tir caa S 13?2
A. 2. B. 3. C. 2021. D. 2020.

Cho x, y 14 hai sb thuc, vé6i y>0, théa man x* +y*> =1. Goi m, M 1an luot 1a gia tri nho nhat
1

1z Ay o 1R , X , . s LA . b V- A
va lon nhat cua bicu thitc P =2"+2". Khi d6 tong m+ M cé dang —+2 Yo véi a,bnguyén
a

dwong, nguyén té cing nhau. Tinh a+2b.
A. 9. B. 8. C.6. D. 10.

Cho hai s thyc x,y théa min (%+9%)(2x+3y )=4. Gia tri nho nhit cua biéu thuc

__2 + 3 + thudc khoang nao sau day?

1+37 1+27 1+2%.37
A. (ﬁ;4). B. (o;ﬁ). C. (5;2020). D. (4;5).
Xét cac so thuc x,y théoa min PAREL S(x2 +5° —2x+2)4x. Gi4 tri 16n nhit cua biéu thuc

4y X £ re A a L AA

P =———— gan nhat vdi s nao dudi day?

2x+y+1
A. 1. B. 0. C.2. D. 3.

C6 bao nhiéu cip s6 nguyén (x;y) thoa man 0 <x <2020 va 2(x+ln(x+1))+x2 +l=y+e’?
A. 0. B. 7. C.1. D. 8.

Cho y=f (x) la ham s6 chin xac dinh trén R , sao cho f (O);tO va phuong trinh
4" —-47=f (x) c6 dung 10 nghiém thuyc phan biét. S6 nghiém thuc cua phuong trinh
4x+4":f2(§J+2 a

A. 10 B. 20. C.5. D. 15.
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Cau 35: Co bao nhiéu ) nguyén m e |-2020; 2021] de phuong trinh

1 1 X—(m+2)x+2m-1 N
+——= c6 ba nghiém phéan biét?
In(x+5) 3"-3 x—-2
A. 4042. B. 2027. C.0. D. 2016.

Ciu 36: C6 bao nhiéu cip sd nguyén duong (m,n) sao cho m+n<16 va tng véi mdi cip (m,n) ton
tai dung ba sb thuc ae(—l;l) théa man 2a" = nln(a +m) ?
A.13. B. 15. C. 14. D. 16.
Cau 37: Xét cac sb thuc x, y thoa man 277" < (x2 +y? —2x+2)4”. Gi4 tri 16n nhit cua biéu thirc
8x+4

P=—""""_ gin nhit v6i s6 nao dudi day?
2x—y+1

A. 9. B. 6. C.7. D. 8.
r 1 2 2
Cau 38: Cho céc sb thuc x,y >1 théa man dicu kién xy <8. Biéu thuc P =log,, (8x) —log, . [y?j dat

gid tri nhé nhat tai x = x,;y = y,. Pat 7' =x,*+ y,*. Ménh dé nio sau day ding?
A. T =519. B. T =520. C. T =521. D. T'=518.

Cau 39: C6 tat ca bao nhiéu gia tri nguyén cia tham sé m thudc khoang (—20; 20) dé v6i moi cap hai s6

(x;y) c6 tong 16n hon 1 déu dong thdi théa man e —e™ > =1-x-3y va
log; (2x+4y—1)+2(m—1)log, (1-2y)+m*=9>0?
A. 15. B. 17. C.14. D. 16.

Cau 40: Chox,ythoaman x>1,y>1va log{ﬁy

1 j =4xy—3(x+y)—1. Gid tri 16n nhat cta biéu thirc
Xy

P=x*+y" - 3(1 + lj thudc tap nao dudi day?

x y
A. [59). B. [-5;0). C. [0;5). D. [9;+0).
Cau4l: Cho x, y la cac sb thuc duong thoa man 2%+ _8789 i p- 2xy” +xy dat gid tri 16n
X+ y
nhét, gia tri cta biéu thirc 3x+2y bang
A. 5. B. 4. C. 3. D. 2.

Cau 42: Cho cac sé thuc x, y théa man log, (?j— log, y =2x+2y+xy—5. Hoi gid trj nho nhit ctia
+X

P=x"+y" +Xxy 1a bao nhiéu?
A. 30-2042. B. 33-222. C.24-16v2. D. 36-242.
Ciu 43: Trong hé toa 46 Oxy cho diém M(x;y) voil x,yeZ,—6<x<6,y#0 va théa man phuong

36 2
trinh 3% —3—2+2=10g3[36 zx
3.X

]. Hoi c6 bao nhiéu diém M thoa yéu cau néu trén?
A. Bon diém. B. Ba diem. C. Mot diém. D. Hai diém.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Xét cac so thuc x,y thoa man 2" " S(x2 +y° —2x+2) 4*. Gia tri nhé nhat ctia biéu thirc

P= _4 gin nhit v6i sb nao dudi day?
2x+y+1
A. 5. B. 3. C. 2. D. 4.
X +3y+4
Cho x, y la cac so thuc duong thoa man logz%=(x+y—1)(2x+2y—1)—4(xy+l).
X +y
G tri 16n nhi cua bidu thic P =227 "2 ping
2x+y+1
A. 3. B. 1. C.2. D. 4.

C6 bao nhiéu s6 nguyén x sao cho tmg v41i moi x c6 khong qua 728 s6 nguyén y théa man

log4(x2+y)210g3(x+y)?
A. 116. B. 115. C. 59. D. 58.

Cho ham sb f(X)=2020X—20207x . Cac sb thuc a,b thoda man a+b>0 va

f(a* +57 +ab+2)+ £ (~9a~9b) = 0. Khi biéu thire Pz% dat gid tri 16n nhét, tinh
a+b+

gidtricia a’ +b°.
A. 91. B. 89. C. 521. D. 745.
Xét cac sd thyc théa man 2% s(szry2 —2x+2)4”. Gia tri 16n nhit cua biéu thirc
_ 8x+4
2x—y+1
A.9. B. 6. C.7. D. 8.

gan vdi gia tri nao sau day nhat?

C6 bao nhiéu cip sd nguyén duong (m,n) sao chom+n <14 va Gmg véi mdi cap sO (m,n) ton
tai dang 3 s6 thuc a e (-1;1) thoa man 2.a" = n.In (a + m) ?

A.11. B. 12. C. 13. D. 14.

Cho cac s6 thyc dwong x va y thoaman 5+9.3° 2 = (5 +97 ).7” ~**2_Tim gi4 trj nho nhat

cita bidu thie =22+,
X

A. P=6. B. P=9. C.pP=17. D. P=8.
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f2 HUONG DAN GIAI
Caul: ChonD

Ta co: logs(x+y+2)=1+1og{x—_l+y—_lJ<:>10g3(x+y+2)=10g{3(x—_1+y—_lﬂ

y X y X
1 1 1 1
@3(£+Zj=(x+y)+3[—+—j+222\/(x+y).3(—+—)+2
y X Xy Xy
2 2
o3 Ei s 3 T2 o420 20 L X 10 b g arb =13,
y X y X y x 3 Xy 3

Cau2: Chon A
f(x)=ax' +br=cn(x+T+57) (f(x) 1a ham s6 le)

cxX

c

VI+x?

f"(x)=0=x=0

f'(x)=3ax’> +b- ; f"(x)=6ax+

= 0 -+
f(x) \ /

g(t)=]3r(3-2t)+21 (3t-2)+m|

Xét y=31(3-2t)+2f(3t-2) c6 dao ham: y'=—61"(3-2¢)+6f'(3t - 2)
3—2t=—(3t—2)<:>[t=1

3-2=3t-2

y(-1)=37(5)+2/ (-5)+m=f(5)+m=m+2.

y(1)=37(1)+2f(1)+m=5f(1)+m=m-15.

max g (1) [2m-13]+17 _
-1 2

Cho: ' =0 & f'(3-21)= f'(3t-2) @[

2m—13=3 m=28
10<:>|2m—13|=3{ {

= .
2m—-13=-3 m=>5

Cau3: ChonD
Ta c6 logzizy—ﬂ—2 :>10g22.2—x=y—+1 (1).
y+1 2x y+1  2x

Néu y2—”>1 thi vé tréi (1) <1, vé phai (1)>1, khi d6 (1) vé Ii.
X

Néu y2—”<1 thi vé tréi (1)>1, vé phai (1) <1, khi d6 (1) vé Ii.
X
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Suyra y+1=2x=y=2x-1.Nén P=x’ -y’ =—3x2+4x—1S§.

Chon C

Gia st tOn tai s0 nguyén y € (-20;20) sao cho: 2 +log 5 (3x2 + 1) <log ; (yx2 —6x+ 2y),Vx

< log (\/5)2 +log\/§(3x2 +1)Slog\/§(yx2 —6x+2y)
& log\/g?a.(?ax2 +1)S10gﬁ (yx2—6x+2y) o oxt —6x+2y23(3x2+1)

9x” +6x+3
ez W
@yZmaxf(x),Vx®y29,55,yeZ @yZlO,yeZ:n(y)=20—10=10

<:>y(x2+2)29x2+6x+3 Sy

Chon C
log , - +l(2x-|—2y-|—m)>1c:>2x+2y+m>x +y7+1

& (x=1)" +(y—1)" <m+1 Dé bt phuong trinh ¢6 5 phan tir thi Vm+1<+2 & m<1
Vay ¢6 2021 s6 nguyén m thudc doan [—2020; 2019] dé tap S c6 khong qua 5 phan tir.
Chon B

Diéu kién: x>0.

log? (2x)—(m+1)log, x+m—3<0 < (1+log, x)’ —(m+1)log, x +m -3 <0

< log; x+(1-m)log, x+m—2<0

Véi xe[4;4\/§] :te[l;ﬂ , ta c6 bt phuong trinh bac hai > +(1-m)t +m—2<0.
Bai toan tré thanh tim m dé bat phuong trinh: #* +(1—m)t+m—-2<0, Vt e [2 ; ﬂ

tz+(1_m)t+m_2so,we[z;i@(t—l)(t+2—m)s0,we[z;ﬂ(*)

Vi z—1>o,we{2;ﬂ,nén (*)<:>t+2—mSO,Vte[2;§}<:>%+2—mSO<:>mZ%.

Chgn A
Piéu kién: x> 2.
Ta co: (m—l)logzl(x—2)2+4(m—5)10g1%+4m—420
2 2T
< 4(m-1)log; (x—2)+4(m—5)log, (x—2)+4m—-4>0
bit t =log, (x—2), ta ¢ phuong trinh tr thanh: (m—1)¢* +(m—5)t+m—120 (*)
t +5t+1 [ 11]

5
Vv h
mxe[z 4} taco: 1 e[~ 11]t1() t+t+1

2
Dé bat phuong trinh ¢6 nghiém ¢ € [ I 1] khi va chikhi m>m [ ] [—t +ott 1J

t“+t+1
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1 F+5t+1 y A7 %4
Xét ham: f(f):m.TaC0§ f(t)zmzo,vtE[—l,l]

w3

Suy ra: f(—l)Sf(t)Sf(l),Vte[—l;l] hay —3Sf(t)£ ,Vte[—l;l]. Vay m>-3.

Cau8: ChonD
Tacd: 1<a<b<2 nén

h-2<0
Do d6 co's6 a>1 nén log, (b’ +4b—4)>log, b’.

{b_bo = (b-1)(b*-4)<0= b’ -4b-b +4<0 = b’ <b* +4b—4

1

Khi d6: P=2-log, (b2 +4b—4)+10gi a>2log, b’ +log; a=6log, b+—— .
- - (log,b-1)
Ap dung bat dang thirc Cauchy cho ba sé:

P>3(log, b-1)+3(log, b—1)+———+6>339+6.
(log,b-1)

1
2
(log, b—1)
Cubicing m=6; n=9 nén S=15.

Cau9: ChonB
Diéu kién cua phuong trinh: x> 2

Déu bang xdy ra khi 3(log, b—1)= & (log, b-1)’ =%© log, b 14

5

Gia sir c6 nguyén a sao cho ton tai s6 thuc x thoa man:
In(x—-2)
loga
< loge. ln(a1°gx4 +4q" + 4) =log,e.In(x-2) < log(al"g"4 +4a" + 4) =log, (x-2)

In(x-2)

In (ak’g’C4 44" 4) =
loge.Ina

4 2
<:>ln(a1°gx +44"¢" +4):

= log(a4logx + 4g2loex +4) — loga (x—2) = log(a210gx +2) _ IOga /_x—2
= log(xzwga +2) _ loga /x_z (a210gx — a210ga.logdx — x210ga )

2loga

= _ 2loga X ¢ =t—2 _

bat r=x +2= Yog = x=t.Suyra x
¥ =x-2

M _x+2=0,x>2
bat u=2loga(u >O):>f(x)=x” —-x+2

Khi u>1= x" Zx:>f(x)=0v6nghiém.

Khi u <1

lim f(x)=-0<0

X—>+00

lim £ (x)=2">0

x—2"

Te d6: 2loga<le —10<a<+10 két hop didu kién d& bai ta o

= pt ludn c6 nghiém thudc (2,+o)

2<a<10,aeZ=ae {2;3}. Vay co 2 gia tri nguyén a thoa man.
Cau 10: Chon A

Tir gia thiét, suy ra y=$. Ta co 10gx2ﬂ72+4(4x—2y+m)21<:>4x—2y+m2x2+y2+4
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Cau 11:

Cau 12:

2
Sm2x*+y +4-4x+2y <:>m2x2+(4x3+1j +4—4x+2(4xT+1]

S 9m>9x" +16x> +8x+1+36—36x+24x+6 < 9m >25x" —4x+43
@mzéxz—ix+£ (*).Dz_"it g(x)zéxz—ix+£.

9 9 9 9 9
Bang xét dau

\ y
g9(z) \ B /

Pé c6 nhiéu hon mot cip sb (x; y) thi bat phuong trinh (*) phai ¢6 nhiéu hon mot nghiém x
nén m>4,76 = me{5;6;...;2021} . Vay c6 2017 sb nguyén m can tim.

Chon A

N ) x>0
biéu kién xac dinh: { .

m>0

bit ¢ =log, (mx2 ) — mx’ =2' Bt phuong trinh tré thanh 2’ +7 > 2°%* 1+ log? x
Xéthamsd f(u)=2"+u c6 f'(u)=2"In2+1>0,YueR
Suy ra ham s6 f(u) dong bién trén R . Nén bat phuong trinh tré thanh ¢ > log? x
< log, (mx*) > log) x <> log, m > log} x—2log, x Pit g(x)=log; x—2log, x, véi moi x>0

_2_2
xIn2 xIn2 xln2

Cho g'(x)=0,tacé: log, x=1<x=2

Taco: g'(x)=2log, x-

(log, x—1)

Béng bién thién:

x 0 2 8 9 +00
I'(x) = 0 +
+00 T 100
1@ \,’—f/ et X -

Dé bat phuong trinh ¢6 dung 8 nghiém nguyén thi 3 < log, m < ANS

< 8<m<13,07.Suyra me {9,10,1 1,12,13} nén co 5 gia tri nguyén ciia tham s m thoa ycbt.

Chon D

a=4/ex+y {a>0

=
bh=A/x b>0

Khi dé6: 4x\/;.4 e > e +3x7

Piéu kién: x>0 . it {
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= 4b'a>a"+3b" = a' -4ba+3b" <0< (a—b) (a’ +2ab+3b") <0

©a-b=0(do:a>0,b>0)=a=b=e" =x"=y=2Inx-x,x>0

Xétham sd: y=2Inx—x, x>0 ¢b y'=£—l=0<:>x=2

X
Béng bién thién
T |0 2 + @
Y J + 0 -
2n2-2

Dé ton tai xthi y e[—2022; 2In2-2] ma y nguyén, nén c6 2022 sd.
Cau 13: Chon D

Ta co: 1+log, (3x* +1)<log, (y’ —12x-y—-1) vxeR

<:>10g3(9x2+3)Slog3(yx2—l2x—y—1) VxeR

SO +3< " —12x—y—1 VxeR

S (9-y)x’ +12x+y+4<0 vxeR (1)

Trwong hop 1: y=9

Bét phuong trinh (1) trd thanh 12x+13<0 < x < —% nén y=9.

Trwong hop 2: y#9
Bét phuong trinh (1) thoa man véi Vx € R khi va chi khi
9-y<0 y>9 . .
5 = vO nghiém
A'=y"=5y<0 0<y<5
Vay khong c6 s6 nguyén y thoa yéu cau bai toan.
Cau 14: Chgn A
4 +(a+2)2"+4>0
N a>1
bicu kién : = 1<a<20.
47 +1
ae (—20;20)

logﬁ(4x+(a+2).2x+4)—logﬁ(a—1)—10g2(4x*1+1)=x+2

4" +(a+2).2 4, Ld +(a+2).2 +4:(\/E)x+z
(a-1)Va" +1 (a-1)Va" +1

< log 5

e 4 +(a+2)2 +4=(a-1)V+ +4(V2) & 4x2:r4+a+2=(a—1) 4;4

Pt 1=, ; o +£ix >2 . Phuong trinh dé cho tré thanh

42
t—1

+a+2=(a-1)te+i+2=a(t-1)<a
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, £+i+2 Loy £ -2-3 t=-1(/)
Xét f(t):T,tZLf(t):W,f(t):0<:>L:3 (n)
Béng bién thién

t 2 +00
f'(t) - 0 +
8 +00
0 \ /
7

X

Nhén xét: V6i 1 =2 thipt t = c6 mot nghiém duy nhat x =1.

X

Vi t>2 thipt 1=,/ +4<:>4x—t2.2x+4:0@kz—t2k+4:O(k:2”)(2)

e S =0 .~ A

Theo dinh ly Vi-ét thi P40 ,tacla (2) ludn ¢6 2 nghiém duong phén biét
=4>

= (1) Iudn co6 hai nghiém phan biét.
Quay lai bai toan, ta thay
Khi @ =7 hodc a > 8 thi phuong trinh c6 mot nghiém ¢ > 2 dan téi phuong trinh ban dau c6
dung 2 nghiém x .
Khi a =8 thi phuong trinh (*) ¢6 mot nghi€ém ¢ =2, mét nghi€ém ¢ > 2 nén phuong trinh ban
dau c¢6 3 nghiém x .
Khi 7 < a < 8 thi phuong trinh ¢6 hai nghiém ¢ > 2, dan téi phuong trinh ban dau c6 4 nghiém
X.
Két hop voi diéu kién, ta dugc tap cac gia tri ciia a thoala {7; 9;10;11;...; 20}
Viy c6 12 gia tri nguyén cia a thoa dé.
Cau 15: Chgn C

Tir gia thiét a* =b” = ¢* =~Jabc :>xlna=y1nb=zlnc=%(lna+lnb+lnc)

1 2Ina 1 2Inb . Ina+Inb+Inc

x Ina+lnb+Inc’ y Ia+lmb+Ilnc’ 2lnc
Piti=— 1 Do abesl=i>0

Ina+Inb+Inc
32(lna+1Inb
khido ta o [0 10 32(maxinb) o, 3ne o, o
x y Ina+lnb+Inc Ina+Inb+Inc

Vay

P=E+E—z2 =32—(32t+%)=32—(16t+16t+%j332—3.‘3/16.16.1 =32-12=20
X y 4¢ 4¢ 4

Cau 16: Chon C

Xéthams6 : g(x)= f(xx)—l trén R

e
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_S e —e VW))W o R

T r: ! —
c6: ¢/(+) - :
:>g(x) dong bién trén R.
Ma f(x)<2020€x +1 <:>exg(x)+1<2020ex +l< g(x)<2020=g(0) < x<0.
Cau 17: Chon C

logs[(x+2)(y+1)]y+1 =125-(x-1)(y+1) <:>logs(x+2)(y+1)=%—(x+2)+3

& log, (x+2) +log, (y+1) = 20— (x-+2) +3

y+1
125 125 125
<log (x+2)+(x+2)=-1o +1)+——+3 <= log. (x+2)+(x+2)=log.| — |[+——,
(42 r+2) = -logy (1) +12513 5 o r42) 342) -log, [ 125 ]+ 125
X 1 4 A A A . 125
dé thay f(¢)=log, ¢+t dong bién trén (0;+o0) nén suy ra x+2=—1
y+
12 12
S P=xtSy=Sy B 2=5(p )+ 72245125 - 7=43
y+1 y+1
(y+1) =25
2 L C 125 x=23
Dang thtc xay ra khi va chi khi {x+2=— < .
y+1 y=4

x,y>0
Cau 18: Chon B
Taco log; x—3ylog, x+2y° <0
< (log, x—y)(log, x—2y) <0 < y<log,x<2y < 2" <x<2%
er:xe{2y+l;...;22y—1} sO phan tir cia x: 2% —2"—1<4031 < 2% -2 -4032<0
©2<2"<64=2" = ye{l,2,3,4,5,6)

Cau 19: Chon A

. —-y>0
Ta c6 didu kién xac dinh 13 {7
x+y>0

1
Ta co6 gia thiét < 1n(x—y)—1n 1 =¥y (2x+y _2xy] (1)
xX+y

VT =In(x-y)-1In >0

xX+y
. ] = Phuong trinh v6 nghiém.
<0

thi
VP=2"" (2”}‘ —2

Néu x—y>

xX+Yy

Tuong tw, néu x—y <

| VT <0 . . .
thi = Phuong trinh v6 nghiém.

x+y VP >0
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LUty
=x+y>0 B
Do d6 x—y= @xz—yzzl.Khidé,dét{u =t 2 Vauv=l.
xX+y v=x—-y>0 u-v
2
3 2 3
— - 3
TacéP:S(u_'_vj +4(u+vj .u v_6'u+v_u v 3 3+1v 59 (uv) :\/3_
2 2 2 2 2 2 2 4
3u3 lv3 1 1
Dodé6 P, =3 khi {2 2 =Du=—=hay 2u=x,+y,=—F¢.
3 BRG]

uv=1
Vay m=1,n=6,p=3=>3m+2n-p=12.
Cau 20: Chon D
Tir bat phuong trinh da cho ta suy ranéu x = x, 1a nghiém cta bat phuong trinh thi —x, cling la
nghiém ciia bat phuong trinh.
Suy ra dé bat phuwong trinh ¢ nghiém duy nhét thi x,=0.
Khi x=0=>log . (2= +1)>(m-1)" & (m-1)' <0 m=1.
Vay c6 1 gid tri clia m dé bat phuong trinh da cho c6 nghiém duy nhét.
Cau 21: ChonD
bat 3" =¢ > 0, phuong trinh da cho tr¢ thanh: #* +3¢+2m = (3t +1)Vi +m

bt vt +m =y . Khi d6 tré thanh: 2y2—(3t+1)y+(t2+t)=0.

=3t+1+z—1
Taco A=(t-1) = RPN L e
y:3f+1—(f—1) t+1:2\/t+m (t+1) 4(t+m)
4

{4m=4t2 ~4t=f(1) (t>0)
= .
dm=1"-2t+1=g(t) (t>0)

V& d6 thi hai ham s6 y = f (x), y= g(x) trén mién x >0 ta dugc d6 thi nhur hinh bén dudi

ily

y=4m

. \ \ 4m>1
Tur day ta suy ra dé co 2 nghi¢m phan biét thi dicu kién can va du la { T 4 <0 =1<4m <80
—l<4m<

Cau 22: Chon B
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3 B In(]x—-2y[+3)
3\x—2y\+3 - m(y2+3)

3P <log L (jx-2)]+3)

3" () +3)=3">"In(jx-2)|+3).
Véi t >3, dé thay f(¢)=3"In¢ 1a ham sb dong bién.

x>y +2y (1)

~ 2 - ? -
Vay 2 +3<[x-2y|+3 & »* <|x 2y|©Ls—y2+2y (2)

bat g(y)=y2+2y va h(y)z—y2+2y. Ta c6 d6 thi

-4 -3 41 /|01 2\ 3 4 y

-5 \

Néu x >8 thi c6 nhidu hon 5 gia tri nguyén ciia y thoa.
Néu 3 < x <8 thi co dung 5 gia tri nguyén cia y thoa (l) va khong c6 gia tri nguyén ctua y
thda.

Néu 0<x<3 thi c6 diing 3 gié trj nguyén ctia y thoa (1) vaco 1 gid tri nguyén cua y thoa.

Néu x =0 thi ca va déu co diing 3 gia tri nguyén ctia y thoa trong d6 y =0 thoa ca va. Do d6

c6 tit ca 5 gia tri nguyén cua y thoa.

Néu -3 <x<0 thi c6 dung 1 gié tri nguyén ciia y thoa (1) va c6 3 gia tri nguyén cia y thoa.
Néu -8 < x < -3 thi c6 dang 5 gia tri nguyén cia y thoa va khong c6 gia tri nguyén ctia y thoa.
Néu x < -8 thi c6 nhiéu hon 5 gia tri nguyén cta y thoa.

3<x<8

Vay [x=0 thi s& c6 diing 5 gid tri nguyén ciia y mg v6i mdi gia tri clia x.
—8<x<3

Viy c6 tat ca 11 gia tri nguyén cia x.

Cau 23: ChonD
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, X+Yy 1 1 x+y
Ta co: +log| —+— [=1+2xy & —+log(x+y)-1=log(2xy)+2x
10 g[Zx ZyJ 4 10 g( y) g( y) 4

x+y x+y)
e +10g( 0 J—log(2xy)+2xy (1)

Xéthamsd f(t)=logt+1,(t>0)= f'(t)= +1>0,V¢>0

tIn10
— Ham s6 f'(¢) dong bién trén khoang (0;+0).

Tir (1):>f(x+y)=f(2xy)<:>xl+—0y=2xy<:>l+l:20

10 Xy
2
Ta co: 400 = l.zﬂ.l s(lﬂj inrL2 312+L22320
2 x y 4 Xy Xy
4 1 1
, >y T
Dau “=" xay ra khi va chi khi L1 = 1
—+—=20 y=—
X y 16
Vay gi4 tri nho nhit ciia biéu thire P 1a 320.
Cau24: ChgonD
R
Taco: a** =b> =+Jab=t= a:tzx:LJrL:z
ab =12 2x 2y
Suyral+l=4z>izx(y>l)
X y 4y—-1 4
P= 6y +y23P’:—_6 2+2y:0:>y=2suyraminP=P(§j=£
4y -1 (4y-1) 4 4) 16

Cau 25: Chgn A
Ta c6: 6log; b—log; c =log, c—log, b—2log, c+2-1 (1)
. Jp=log,b A
bat = pg=log,c.Doc>b>a>1nén p>Lqg>1.
qg=log,c
Khi d6 tr¢ thanh 6p*> —¢*> = p.g— p—2q+1
<:>6p2—p.(q—1)—q2+2q—1=0

Do A=(g-1)"+4.6.(g—1) =25(¢g—1)" >0 nén taco 2 ?
,-47175(9=) _1-q
12 3

Két hop véi diéu kién p>1,g>1 :pqu_l hay ¢g-2p=1.
Cau 26: Chon B

Tir gia thiét suy ra a > 1.
Theo bat dang thirc Cauchy ta cé:
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3 3 3 3 3
4b:2.2.bﬁ(b+2+2j :a—z( 3a j = log, a Zloga£3—a] :3loga( 3a j
3 4p b+4 4p b+4 b+4

3 2 2
Suyra P=log, a +i log,, a| 23log, Sa_ +i log,, al.
4b ) 16 “h b+4) 16 o

Tir gia thiét suy ra a > 1,43—ab >1,log, e >0,log ,, a >0nén ap dung bat dang thirc Cauchy
+ -

4-+_b 4+b
tacod
3a ) 3 C L33 3a \T 3 "9
P23loga(—aj+— log,, a| 233=.— loga( ¢ j —|log,, a| =—.
b+4) 16 “h 22 b+4)]| 16 m 4
A . 9 b=2
Vay minP=— <& .
4 a=4
Cau 27: Chon D
s . |3x+2y>0
Piéu kién
3x-2y>0
5
Tacod: 9x* —4y* =5 (3x-2y)(3x+2y)=5<3x -2y =
4 ( y)( y) 4 3x+2y

Xét phuong trinh: logm(3x+2y)—log3(3x—2y)=1<:>10gm(3x+2y)=10g3(3 _|5_2 ]+1
XT2Ly

j<:> log,, 3.log, (3x+2y) = log{ 15 ]

15
<log (3x+2y)=1Io
gm( y) g3[?)x+2y 3x+2y

15
log,
(3x+2yj

log, (3x + 2y)

Nd logm 3= 1Og(3x+2y) (L]

<log, 3=
3x+2y

<:>10gm3=10g( y15-1 voi 3x+2y >0, 3x+2y#1

3x+2y
Theo gia thiét ta co: 3x+2y <5 va 3x+2y>0, 3x+2y =1

TH1: Néu O<3x+2y<1:>logm3=10g( )15—1<0.

TH2: Néu 1<3x+2y<5=log,3= log

3x+2y

15-1>log;15-1=log,3.

3x+2y)

= log, 3>log,3 <> 1<m<5. Viy gid tri I6n nhat ctia m 1a 5.

Cau 28: Chon D

2x+1j

Ta co (xy+2x+4y+8)log3( 2y2jﬁ(2x+3y—xy—6)log2(
y+

& (x+4)(y+2)log, (yzjzj <(v=2)(3-x)log, (i”;j.

.. |2<x<2021 , 2y
o1 ,taco: 2y >y+2=log, >0=VT(*)>0
2<y<2021 y+2

2x+31j>0; 3-x<0=VP(*)<0

Ta co: 2x+1>x—3:>10g2(
Ma theo gid thiét ta c6: VT (*) <VP(*). Do d6 ta suy ra VT (*)=VP(*)
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y:

Dau bang xay ra khi {
x>

2
3 Do d6 c6 2018 cap (x,y) thoa man.

Cau 29: Chon B

w13

Xét 8m = - 2021 =
= o |x+l|+x+1 x—1+ f(x)
1 1 1 3 4x* +8x
Taco: f'(x)= - - + (X)) ———
S e R R Ay SRS (x+1) (x=1)°
, x=0
Chof(x)=0<:>[x:_2
T - -2 -1 0 1 + o
y' + 0 - - 0 + +
2021+4In3 + o + o

E | "W
2021 2025 /2021

m = 2025
Viy dé ¢6 1 nghiém duy nhét thi | m =2021+1n3
m=2021

Cau 30: Chon B
Taco: ¥+ =1 y=+J1—x> . Vi y>0 nén y=+/1—x* . Khi d6 P =27 +2” = 2* 4 2"

N
:P’:Z’“an—x'z—lznz.Cho P=0e2 =2 2.2@
1-x 1—-x

. V
Trwong hop 1: Néu x =0 thi {VP 0 nén phuong trinh v6 nghiém.

, X 2\/?
Truwong hop 2: Néu x#0: < —=
X 1-x°

, 2! , t2'In2-2" 2'(t.In2-1
Xeét g(t)=7:>g(l)= I;Z — ( )

<0

(2)<:>g(x)=g( 1—x2)<:>x= 1-x < 1 @x:%.

1
Taco: P(1)=3, P(-1) =%, P(LJ —2
3

1

+—
KhidoM =2 2 va ng. Suy ra m+M=%+2

Vay a=2,b=3=a+2b=8.

.%|’_‘

Cau 31: Chon B
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a b 1
+ +
1+ 1+a 1+ab

I 1
bit a =2%,6=3",khi d6 a,b>0 thda man L—2+b—2J(a+b)=4.Vé P=
a

Tﬂdiéukiéntac()%Jriz: 4 £l+13(a+b)ab2a2+b222ab:>a+b22.
a- b a+b a b

Taco P=| - i1 |+[Ls1]-2s 1 =(a+b+1) LI N SO
1+b l+a 1+ab 1+b 1+a 1+ab

2(a+b+1)( 4 j—2+ ! 2=2(a+b)+ 4 =
2+a+b (a+bj 2+a+b 4+(a+b)
1+

2

Dt r=a+b taco 122 va P2t % Xethamsb f(1)=— 0
t+2 t°+4 t+2 t°+4
4(t=2) (2 +2+4

Taco f'(1)=— A Gl )zo,wzz

(t+2) (F+4)  (r+2) (P +a)
Hon nita ham sé f (t) lién tuc trén [2;+oo) , suy ra ham s6 f (t) déng bién trén [2; +oo)

:>minf(t)=f(2)=%.Dod() PZ%.Déu“=”xé1yra<:> a=b=1hay x=y=0.

[2;40)
Vay miange(O;\/g).
2
Cau 32: Chon A
Taco 277" <(x*+)" —2x+2)4" <277 <’ 47 —2x+2. (1)
bt t =x*+y’ —2x+1. Khi d6 (1) tr& thanh 2' <¢+1.

y y=2

‘\':f-ﬁ-l

(U

0

Tirdd thi tathdy 2' </+1=0<r<1 0<x* +y* ~2x+1<1 <0< (x—1) + > <1.

Goi (C) 1a hinh tron tam I(I;O) ,bankinh R =1.

P=— A2Pct(P-4)y+P=0.
2x+y+1
Yéu cau bai toan = A va (C) c6 diém chung, tirc 1a d(1,A)< R
3P
= £ <l=>-1-J5<P<5-1=P_ =-/5-1~1,23.

max

\/4P2 +(P-4)

Cau 33: Chon C
Ta co: 2(x+ln(x+l))+x2+l:y+ey c>2ln(x+1)+ezm(x+l) =y+e’(1).
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Cau 34:

Cau 35:

Xéthamso: f(z)=t+e',taco: f'(t)=1+€ >0 nénhamso f(z) dong bien trén R .
Do do: (l)<:>f(21n(x+l))=f(y)<:>y=21n(x+1).

Do 0<x<2020 nén 1<x+1<2021<0<y<2In2021~15,22.

Do yeZ nén ye{0;1;2;...;14;15} .

Co y=21n(x+1)<:>x=e%—1.

Vé6i y e{0;1;2;...;14;15} thichico y=0dé xeZ.

Vay c6 duy nhét 1 cap sd nguyén (x; y) thoa man dé bai.
Chon B

Nhan xét:
Tir gia thiét f (0) #0 tasuy ra x =0 khong phai 1a nghi€ém cuta hai phuong trinh

4 -4 = f(x) va 4 447 =fzej+z.Tacé 4 14 =f2[§)+2

(2)e 27 -2 =f(—§j (3)
Xét phuong trinh dt t:%. Khi d6 ta cé: 4'—47 = f() (4)

Theo gia thiét phuong trinh 4 -4 = f (x) c6 10 nghiém phan biét nén phuong trinh c¢6 10
nghiém ¢. Suy ra phuong trinh c6 10 nghiém x phan biét. Gid sir 10 nghiém d6 1a x5 x,;...;x,.
Chung minh tuong ty ta c6 phuong trinh c6 10 nghiém phan biét 1a —x;;—x,;...;—x,,

D2 thay s6 nghiém cta phuong trinh bing tong s6 nghiém phuong trinh (1) va (3)

Suy ra phuong trinh c6 20 nghi¢m.

Chon D
Tap xéac dinh: D =(-5;+)\{-4;1;2}.
) 1 xz—(m+2)x+2m—l 1 1 1
Taco + = Sm=x— — —— .
In(x+5) 3"-3 x—2 x=2 In(x+5) 3'-3

bat g(x)=x— Pt 1 .

) x=2 ln(x+5) 3F-3

g'(x)=14—" 1 33 o, vxeD.

(x—2)2 +(x+5)1n2(x+5)+(3x_3)

Bang bién thién ham s6 y = g(x) .
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5 4 ] 2 +o0
V' + i [
+o0 +o00 + +o00
A —00 —o0 —00
11 3293
A= i — 54— 2=
Jim g(x)=-5+2 -5 5=

Phuong trinh (1) ¢6 3 nghiém phan bi¢t khi va chi khi m < —% = —4,523(351648) .

meZ
0 nén me{—2020;—2019;...;—5}.
me[—2020;2021]

Viay ¢6 2016 s6 thoa man yéu cau bai toan.
Cau 36: Chon A

Tacod 24 :nln(a+\/a2+l)<:>za'"—ln(a+\/a2+l):0 (1)

n

Xét ham so f(a)=%am—ln(a+\/a2 +1) VGi ae(—l;l),
n

Co f’(a):_a”H — suy ra f'(a):O<::>z—ma”’*1 = 1 (2)

n a’ +1 n 41

Theo dé bai (1) c6 ba nghiém phén biét nén (2) c6 it nhat hai nghiém.

, 1
Xéthamso V= ,Vae(—l;l),
NJa* +1
a
2 1 a
Taco y=—Y4 +1__ =1 =0a=0(tm).
acé y'=—- (@) = (1m)
Ta c6 BBT sau
a | -1 0 i
¥ + 0 o
. '1 -\--\"
:-L. 5 L g _ ..
vz -
2 2

Xétham s y = 2™ 4" g e (<131).
n

Néu M chéan thi m—1>1 va m—1 1¢ do d6 ham s y:z_ma’"‘l,va e(-1;1) la ham s6 dong
n

bién nén ham s6 c6 BBT nhu sau
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a | -1 0 1
' + 0 +
2m
0
2m _
0

Tu hai BBT trén ta co (2) ¢6 nhiéu nhat 1 nghiém nén 7 chin khong thoa méan yéu cau bai

toan. Vay M la s6 nguyén duong 1¢.

Néumzlkhidéf'(a)=%—\/3—+lSuyraf'(a):()@%: 21+1 (3).
a a

Theo dé bai (l) c6 ba nghiém phan biét nén (3) ¢6 it nhat hai nghiém

V2 2 ,
©7<_<1®2<n<2\/§:>n €¢. Vay M la so nguyén duong 1é va 16n hon 1.
n

Khi 7 1a s6 nguyén duong 1é va 16n hon 1 ta co

2m(m—l)

y:z_mam_I,Va E(—l,l) :)y, = am_z,VGE(—l;l) :>y':0<:>a=() (Im) .
n

Ta c6 BBT sau

, ‘ , 1
Vay (2) c6 it nhét hai nghiém < dd thi hai ham sb y=ﬁ,vae(—l;l) va

. . 2 2 2
y= 2_mam,1,va e (-1;1) cat nhau tai hai diém phan biét <2 >% < m >§n (*)
n n

Vi diéu kién (*) thi (2) c6 hai nghiém ¢ <0, a,>0.
Mit khac ta thdy 0 1a mot nghiém ctia phuong trinh f (a) =0.

Khi d6 ta c6 BBT cua ham s f'(a) nhu sau
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Cau 37:

Cau 38:

a | -1 a 0 a, 1
! + 0 - 0 +
f(1)
f["l) ;"*
.J"'I ol T . /'f
i i 3
f(a)
f(-1)
2 (V241
o o f(-n<o |~ n( +)
bé (1) c6 ba nghiém phéan biét < o S ni2=ne {1;2} .
7070 72y m )
n
. m<15 ,
V('nn=1:>{ va M 1é,nén co 7 cap
m>1
. m<l14
V('nn=23{ va M 1é, nén cod 6 cap
m>1

Viy c6 tong cong 13 cap (m,n) thoa yéu cau dé bai.

Chon C

27 < (B 4yt 204 2) 4 @ 27 I < 1) ax g2 e 20T —[(x—l)2 + yz] ~1<0

Dit t:(x—1)2+y2:>2’—t—1£0<:>2’£t+l<:>0£t£1:>(x—l)2+y2£1.

Do d6 tap hop cac cip sb (x;y) théa man thudc hinh tron (C) tam 1(1;0), R=1.

8x+4

P=———=(2P-8)x—P.y+(P-4)=0 (d)

_2x—y+l

3P-12]

Do d va (C) c¢6 diém chung <:>d(1,(d))£R =

J(2P-8) + P’

& BP-12|<(2P-8)" + P* & 55 < P<5+4/5.

Chon B

2

log, z

_3+log,x 2log, y-1

2
P= 10g4x (SX) _logzyz [y?] = 10g2 (SX) 2

" log, (4x) - log, (2y2) " 2+log,x 2log, y+1°

Taco xy<8=log,(xy)<3 < u+v<3,véi u=log,x;v=log, y.

Honntta x,y>1 nén u,v>0. Hay 0<u <3.
3+u 2v-1 3+u 2
- = -1+

Khidd P= = )
2+u 2v+1l 2+4u 2v+1

C|u+v<3 2 2
Tacod =0<v<L3-u=> 2
v,u >0 2v+1  7-2u
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bat f(u)= - l+j+u,tatimmin,maxcﬁa f(u) voi 0<u<3.

7-2u  2+u
4 1 3
(u)= - ; flu)=0u=—¢€|0;3].

Tacs f(O)=%;f(3)=15—1;f(%J=% :f(%jsf(u)sf@).

AW
ENg NG

Suyra P> f(u)>f

VR

g).Nén P min khi u=§:>v=3—
4 4

3

3
x =24 x, =2*
0 9:>T=23+29=520.

y=2° ¥y =2*

u= log, x =

=

Vv =

log, y =

O W
FN NI N V)
|

Cau39: Chon B

3x+y _ 2x=2y+1

Taco e =l-x-3y e +3x+y="""" 1 2x -2y +1 (¥)

Xéthamsd f(1)=e'+1 c6 f'(t)=€ +1>0,V¢. Do do:

e

(e f(Bx+y)=f(2x-2y+1) & 3x+y=2x-2y+l & x+y=1-2y>1.

Khi do6 ta co

log§(2x+4y—1)+2(m—1)log3(1—2y)+m2—9>0
<:>10g§(1—2y)+2(m—l)10g3(1—2y)+m2—9>0.

Dit u=log,(1-2y),u>0, yéu ciu bai todn tré thanh tim m dé bat phuong trinh
u2+2(m—1)u+m2—9>0, Yu>0

Khi d6 ta xét 3 truong hop:

Truonghop 1: A'<0<=10-2m<0& m>5.

Trudng hop 2: Abo {10—2m:0<:>{m=5
_ZSO 1-m<0

A >0 —2m+10>0

Truong hop 3: {P>0 < {m’-9>0 <3<m<S5.

S<0 | 2(m-1)<0

Két hop céc trudng hop ta duoc m > 3. Két hop diéu kién ta duge m € {3; 4;...; 19}
Co6 17 giatri m thoa man.
Cau 40: Chon A
3(x+y)
4xy

Taco 10g3[):r—y)=4xy—3(x+y)—1c>log3 =4xy-3(x+y)
xy

3(x+y)=6

<:>3(x+y)+10g33(x+y)=4xy+log3(4xy) (1).Do x>1,y>1nén {
4xy >4

‘ . 1
Xét ham so f(t)=t+log3t voi t>0. Tacod f’(z‘)=1+m>0, Vt>0
n

Suy ra ham s6 f(¢) dong bién trén (0;+x).
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Nén (1)< f(3(x+y))=f(4y) = 3(x+y)=4xy
3(x+y)
xy

Talaico P=x>+)’ —3(l+ljz(x+y)2 —2xy—
Xy

:%(}cy)2 —2xy—4=§a2 —2a-4=g(a)

3 3 3 3 9
Véia=xy=—(x+y)=-2 =—VJaVJaz—az>—
= (¥ +2)2 220 2\/— Ja : ;

Dau bang xay ra khi va chi khi x = y=%
0

Mait khac le,y21<:>(x—l)(y—l)2 <:>xy—(x+y)+120<:>xy—%xy+120<:>xy£3

A 13 , coojx=l o fx=3
Dau bang xay ra khi va chi khi hodc
Do d6 ae{gﬁ}
4

Khi d6 ta co g’(a)z%a—ZzO@az%%{gﬁ}

4
. (9) 1 . Cfx=1_ _ [x=3
Va g| - |=-,g(3)=6.Vay £, =6 khi hoic
4) 2 y=3 y=1
Ciu4l: ChonC
22xy+x+y 0
Ta co ” =8-8xy>0< xy<l1.
x+y>0
Taco 22" = 8-8xy < log, (22xy+x+y ) = log, (8 —8xyj
x+ty x+y

< 2xy+x+y =log, [4(2—2xy)]—10g2(x+y)
< log, (x+y)+(x+y)=(2-2xy)+log,(2-2xy)  (*).

1
Xét ham dic trung f(¢)=log,t+t, Vt>0 c6 f’(r)zﬂn—2+1>0,w>0.

Suy ra ham sé f (t) dong bién trén khoang (0, +oo) nén ta co

1+2y
‘ 2-y i ' |
Thay vao P ta duoc P:1 5 (1+2y)y=-y*+2y = max P=1 khi y=1:>x=§.
t2y

Vay 3x+2y=3.
Cau42: ChonD
Diéu kién x e(-2;2), y>0.Tacé log, (i;xj—logzy=2x+2y+xy—5
+x
< log, (4-2x)+(4-2x)=log, (2y+xy)+(2y+xy) (*).

Xét ham s6 f(z)=10g2z+t:>f~(z)=ﬂ%+1>o, Vi>0.
n
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Suyra (*) < f(4-2x)=f(2y+xy) ©4-2x=2y+xp & 4=2x+2y+xy.

x+y2—4+4\/5

x+y£—4—4\/§ (L)

Taco (x+y)2 Z4xy=16—8(x+y) suy ra diéu kién ton tai x,y 1a {

t=x+y

P=(x+y)2—xy=(x+y)2+2(x+y)—4 = t2+2t—4=h(t).

+a0

/

Vay Pmin=36-242 < x = y——2+2\/—
Cach 2.
(*)<:>xy+2x+2y=4<:>(x+2)(y+2)=8.

Taco x+2>0,y+2>0; x+2+y+2>2 (x+2)(y+2):4\/§ =S x+y242-4.
Xét  P=x"+y" +xy; Pxy+2x+2y+1=x"+y* +142xp+2x+2y = (x + y+1)’

= P>(4v2-3) ~5=36-242

Vay Min P=36-24+2 khi {x+y:4\/§_4<:>x=y=2\/§—2
X=Yy
Cau43: ChonD

36 L2
Ta c6: 3% —§7+ 2 = log, (%—XJ

2

&3 =37 +log,9=log, (36-x* ) ~log, (*) & 3" =3 =log, (36— x* ) ~log, (95"

© 3" +log, (9y7) =3 +log, (36-x") (*).

Xéthamsd f(t)=3"+log,¢ véi t>0.Paoham f'(¢t)=3In3+ >0,Vt>0.

t.In3
Suy ra ham so f(¢) dong bién trén (0;+).

2 2
Do d6, tir (*) tacd £(9y*)= f(36-x*) < 9)* =36-x> < +2 =1,
oou(*)acof(y)f( x)<:>y x<:>36+4
Do yeZ va y#0 nén ye{-2;-1;1;2}.

| y=-2 .
Vi < x =0: thdéa man.

y=2
Cy=-1 fx=-33
Vi & : loai.
y=1 x=33

Vay ¢6 hai diém thda yéu cau bai toan 1a (0;-2) va (0;2).
Cau 44: Chon B
Taco 277" < (x4t =204 204" 0 20 < (xm1) 4y 41
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Cau 45:

bt t=(x—1)"+y*20.Khidé 2' <t+1,¢20.
Xéthamsd f(t)=2'-t-1,¢20.Co f'(t)=2’1n2—1=0<:>t=10g2ﬁ=
n

f'(t)>0e=t>1,va £(0)=f(1)=0.

Ta c6 bang bién thién

t |—o0 0 to 1 +00
7'@) -0
f(t) 0 0
flto

Tir bang bién thiénsuy ra f(1)<0 < re[0;1].
Taco t€[0;1]=0<(x~1) +)* <1

4y

2x+y+1

& 2Px+Py+P=4y < 2P(x-1)+(P-4)y=

Ap dung bét dang thirc Bunhiacopxki
=[2P(x—1)+(P—4)yTS[4P2+(P—4)2J[(x—1)2+y2]£5P2—8P+16

Do d6 4P +8P-16<0< —1-~/5<P<-1+/5

Vay P =—1-/5~-3,2.

Chon C
3x+3y+4 —(x

R Ak
X+’

log +y—l)(2x+2y—l)—4(xy+1).

< log, (3x+3y+4)- logz(x +y) (x2+y) 3x+3y+4)+1

<:>10g2(3x+3y+4) [log2 x+y? +1] x +y 3x+3y+4)

< log, (3x+3y+4)—log,2 (x +y) ( ) (3x+3y+4).
& (3x+3y+4)+log, (3x+3y+4)=2(x* + ) +log, 2(x* +7) (*)
Xétham s f () =t+log, ¢ ddng bién trén khoang (0;-+o0)nén
(*) < (Bx+3y+4)=2(x" +7)
Tacd (x+y) <2(x’+)’) <

(ery)2 S(3x+3y+4)<:>(x+y)2—3(x+y)—4£0

& —-1<x+y<4.Do x,y lacac s6 thyc duong nén 0 < x+y<4=>x+y—-4<0.

f, ~0,5287.

) {x+y—4£0
Taco =

x+y—4 <

2x+y+1>0  2x+y+1
-2 2(2x+y+1)+(x+y-4 -
SuyraP=5x+3y 2: (x J ) (x 4 )= +x+y 4£
2x+y+1 2x+y+1 2x+y+1
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Vay B, =2 xdyrakhi x=y=2.

Cau 46: Chgn A
N x+y>0
biukién: § | .
x"+y>0
Véimoi xeZ tacod x* > x. Xét ham sd f(y)=10g3(x+y)—log4(x2+y).
1 B 1
(x+y)In3 (x2+y)ln4

Tap xac dinh D = (—x;+0). f'(y) = 20,VxeD

= f tangtrén D.

Taco f(-x+1)=log,(x—x+1)—log,(x* —x+1)<0.

C6 khong qué 728 s6 nguyén y théa man f(y)<0

& f(=x+729)> 0 log, 729—log, (x* —x+729) >0

S -x+729-4°<0 & x* —x-3367<0 < -57,5<x<58,5

Ma xeZ nén xe {—57,—56,...,58} . Vay c¢6 58—(-57)+1=116 sb nguyén x thoa.
Cau47: Chgn C

Xéthamsd f (x) =2020"-2020"". Tap xac dinh R..
—-xeR
f (—x) =2020"-2020" =—f (x)
Vay ham s6 trén 12 ham s6 1é.
Mit khac f '(x) =2020".In2020+2020".1n2020>0,Vx €R nén [ (X) dong bién trén R .
Tacd f(a’+b* +ab+2)+ f(-9a-9b)=0< f(a* +b* +ab+2)- f(9a+9b)=0

Khi @4 VXGR:{

c>f(a2 +l)2+ab+2):f(9a+9b)<:>a2 +b°+ab+2=9a+9b.

& 4a’ +4b* +4ab+8-36a-36b =0 (2a+b)’ —18(2a+b)~19=-3(h-3)’
= (2a+b)’ ~18(2a+bh)~19<0 & ~1<2a+h<19.

_4a+3b+1_ 2(a+b+10)+2a+b-19 _p,2a+b-19

Do d6 I'= =
oo a+b+10 a+b+10 a+b+10
a+b>0 2a+b=19 a=28
1 =P<L2vaP=2& = .
2a+b<19 b-3=0 b=3

a=8

Vay maxP:2<:>{ =a +b" =521.

Cau48: Taco

PR (x2 +y° —2x+2)4" D A LIPS NI, P
© 277 (¢ 4y ~2x41)-1<0. Pat £ =X +) =2x+]
Xéthamsé f(¢)=2"-1-1

f(t)=2"n2~1 f'(1)=0 2. In2-1=0 1= 1og2%z 0,53
n
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Cau 49:

Bang bien thicn

1
t| —w 0 log, (] > ] 1 a0
S£(1) =

s(0) \ /

Duya bang bién thiénta co 0<¢<1,suyra 0<x’ +)’ 2x+1<1<:>0< x 1 +y* <1,

8x+4
Ta cd P=2x_—y+1<:>(2p—8)x—6/+(P—4):0 (A)

Vi cac s6 x,y théa min nam trong hinh tron tam / (1;0) ban kinh bang 1 nén ta suy ra
d(I,A)<1e (2P-8)+ P-4 <1P-12<y(2P-8) +P*

J(2P—-8) + P’
&5-5<P<5+45.

Khi P =5+\/g thi duong thing (A) ¢6 hé sb goc duong va tiép xic v6i duong tron

()c—1)2+y2 =1.

1 . .
Vi (A) luon di qua A(—E;j nén voi H(XH;yH) la tiep diém ta ¢o
RIS SN U B S
V2 HA HP AP—IH® HP 5 M3
NG

g )Y (V541
Mit khac H thudc (A) nén tzpy” (P-4 _ 3 ( )=l

2P-8 24/5+2 3

V5

Vay IIHXP=5+\/§ dat tai x:% va y=?.

Vi(m,n) la cac s6 nguyén duong nén phuong trinh

2.a'"=n.1n(a+\/a2+1)© =1n(a+\/a2+1)

Xét ham sb f(x)= zx”’ —1n(x+\/x2 +1) trén khoang (-1;1), ta co

n

n

Fra)=2am oL cho fi(x)=0e 2yt o]

n x*+1 n x*+1
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Cau 50:

Xét hai ham s6 g (x) =2 x"" h(x)=
n

Ta c6 BBT cta ham s /(x)

I

x*+1

£

h'(x)

h(x)

EE

7S
V2

1
1
\-L

3

3
Phuong trinh f(x) =0 c6 3 nghi¢m diéu kién can 1a phuong trinh 1 "(x)=0 coit nhit 2 nghiém

2m
o =

n x*+1

<> hai db thi ham sb g (x) = 22 2" i (x) =

n

< hai d6 thi ham s6 g (x)=x"",h(x)=

¢6 it nhét 2 nghiém

1
Vxt+1

N

x4

cit nhau tai it nhat 2 diém.

cit nhau tai it nhat 2 diém.

T BBT cia /(x)suy ra hai do thi ham s6 g(x),%(x) cdt nhau tai nhiéu nhat hai diém

(m-1):2
< im-1>0

mneN :m+n<l4

= me{3,5,7,9,11,13}

Khi d6 phwong trinh f”(x)=0c6 2 nghiémx,,x, thoaman -1<x, <0<x, <1.

Ta c6 BBT ctia ham s& f ()

2 e,
- 2

f(—1)

y=0
e

Phuong trinh f'(x)=0c6 3 nghi¢m e (-1;1) < {

VineN =ne{l,2}

f(1)>0

(<0

Véi me{3,5,7,9,11},ne{l,2},m+n<14c6 10 cap (m,n).

Véi m =13,ne{1,2},m+n£14c() 1 cap (m,n).

Vay tim duoc 11 cdp so (m,n)théa man yéu cau bai toan.

Chgn C

Tir gia thiét<> 5+9.3° 2 = (5 + 9"2‘”).

49

7x272y

%>ln(\/§+l)
—2<ln(\/5—1)

n

<n<2

Pat r=x>-2y. Tt do suyra 5+9.3' = (5+9’).‘;—t9 574937 =49.5+49.9"

Nhén thdy 7 =2 théa man.
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That viy véi ¢>2 thi 5.7 >5.7° =5.49 va 9.3.7 > 49.9' vi Gj >(§] =%
Suy ra VT > VP . Ching minh tuong tu vé6i ¢ <2 thi VT <VP

Khidé x> —2y=2<2y=x>-2.Vi y>0=>x"-2>0=x>2
x+x2—2+11_x2+x+9 9

=x+—+1
X X X

Suyra P=

Xét ham sd f(x)=x+2+1 trén khoang (\/§,+oo)
X

2
f’(x)zl—%:x—;g,f’(x):0<:>x:3. Ta c6 bang bién thién ham f'(x)
x x

x J2 3 +x
f'(x) - 0 +

f(x) \ . /

Dua vao BBT ta c6 min P =7 khi x=3,y=%.
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II. DE VAN DUNG CAO MU VA LOGARIT SO 02

Cau 1:

Cau 2:

Cau 3:

Cau 4:

e DE BAI
Cho phuong trinh 1n(x2 —11x—5m) = ln(x—m) . C6 bao nhiéu gia tri nguyén cua tham s6 m

sao cho phuong trinh da cho c6 it nhat mot nghiém thyc?

A. V5 sb. B. 26. C.25. D. 24.
a-2b+8>0
Goi M 1a gia tri nho nhét cta biéu thirc g(a;b)=a’+b* v6i a;b théaman Ja+b+22>0 .Khi
2a-b+4<0
me[0;M] thi tong céc nghiém ciia phuong trinh
2 _ 2 N \
log2 G (x —2x—2+|1—m|) = log%ﬁ (x —2x—3) thudc khoang

A. (ﬁzj B. (1;2+\B).
C. (2+\/§;2\/2+\/§). D.( 2+\/§;+oo).

Tim tap hop tat ca cac gia tri cua tham s6 m dé ton tai hai sb thuc x, y thoa man log cy=log pX
va log, [m(x+y)] =log,, (x—y)+2.

A. (0;+ ). B. [L;+ ). C. (L +). D. (0;1).

Cho tham s6 thuc m, biét ring phuong trinh 4° —(m+4)2"+2=0 c6 hai nghiém thuc x,,x,
théa man (x,+2)(x, +2)=4. Gia trj cia m thudc khoang nio duéi day?

A. (3;5). B. (5;+). C. (1;3). D. (~o0;1).

Tim céc gid tri thuc ciia tham sb m dé phuong trinh log; x—3log, x+2m—7=0(*) ¢¢ hai
nghiém thuc x,;x, thoa man (x, +3)(x, +3)="72.

. 1
A.sz. B. m=3. C. Khong ton tai. D.mz%.

Cho phuong trinh 9* —2m.3" +3m—-2 = 0(*)(m 1a tham s6 thuc). Biét rang tap hop tat ca cac
gia tri ctia m sao cho phwong trinh c¢6 hai nghiém trai dau 1a khoang (a;b). Tinh 3a+4b.
A. 6. B. 8. C.11. D. 5.

Co6 bao nhieu bd s6 thuc (x;p) véi x+y la s6 nguyén duong théa man

‘x3 +y3‘
1Og2 m :10g3 (X+y)

A. 8. B. 12. C.6. D. 10.
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Cau 8:

Cau 10:

Cho x, y 13 hai s thuc duong thoa man 5x+ y = 4. Tong tat ca gia tri nguyén ciia tham sd m

2
dé phuong trinh log, Xoytm, x*=3x—y+m—1=0 c6nghiém la
x+y
A. 10. B.5. C.9. D. 2.

Cho phuong trinh 5 4+m = log; (x—m) v6i m 1a tham sd. Cé bao nhiéu gia tri nguyén cia

m € (—20;20) dé phuong trinh da cho c6 nghiém.

A. 20. B. 19. C.9. D. 21.

Cho hai sb thuc X,y thoa man:
2

log - (»* +8y+16)+log,[ (5-x)(1+x)]=2log, Stax-x +log, (2y+8)’.

Goi S 1a tAp cac gia tri nguyén cuia tham s m dé gia tri 1on nhat ctia biéu thic P = ‘\/xz +y° - m‘ khong

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

vuot qua 10. Hoi S c6 bao nhiéu tap con khic rong.
A. 16385. B. 2047. C. 32. D. 16383.

Cho phuong trinh mIn® (x+1)—(x+2—m)In(x+1)-x-2=0 (1). Tap tat cd cac gia trj cla
tham s6 m dé phuong trinh (1) c6 hai nghiém phén biét théa man 0 <x, <2 <4 <x, la khoing
(a;+0). Khidé a thudc khoang

A. (3.7:3.8). B. (3.6:3,7). C. (3.8:3.9). D. (3.5:3.6).

C6 bao nhiéu bd hai s6 nguyén (x; y) thoa 1< x”* +x <2020 va

log x+log(x+1) +x> +x =y +10”

A. 8. B. 4. C.2 D. 0.

C6 bao nhiéu cdp s6 nguyén (x;y) théa man 0 < x <2020 va 2[x+ln(x+ 1)]+x2 +l=y+e’?

A. 0. B. 7. C.1. D. 8.

Tap tat ca gia tri cia m d¢ phuong trinh Z(H)zlog2 (x2 —2x+3) :4‘“”_’”‘.105_;2 (2|x—m|+2) co

dang mdt nghiém la
A. (—OO;—li|U|:l;+00j. B. [1;+x).
2 2
C. {l;—i—oo) D. J.
2

x2—4x—5—log75 —(v+2 R
| =507 gy

C6 bao nhiéu cap sb thuc (x;y) théa man d6ng thoi hai diéu kién sau: 7‘
2ly=2|-|y|+»*-y<7?

A. 1. B. 2. C. 3. D. V6 s0.

C6 bao nhiéu gia tri nguyén ctia m sao cho bat phuong trinh sau nghiém ding véi moi x e R?
log, (x2 +2mx +2m’ —1) <l+log, (x2 + 2x+3).log3 (x2 + 3) .

A. 2. B. 3. C. 1. D. 4.
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Caul7: Bit rang trong tat ca cac «cdp (x;y) thoa man bat phuong trinh
log, (x2 +y° +2) <2+log, (x+y—1) chi c6 duy nhat mdt cdp (x;)théa man 3x+4y—m =0
. Khi d6 hiy tinh tong tat ca cac gia tri m tim dugc?

A. 20. B. 14. C. 46. D. 28.

min

Cu 18: Xét cdc s thyc duong x,y théa mén log, x+log, y <log, (x+ ). Tim gid tri nho nhét P,
2 2 2

ctia biéu thie P = x+3y.

ap 7 T c.p o p.p 22

min 2 . min min min 4

Cau 19: Cho bét phuong trinh log, (x2 +2x+2)+1 > log, (x2 +6x+5+m). C6 tat ca bao nhiéu gia tri

nguyén cua m dé bat phuong trinh trén c6 tap nghiém chita khoang (1;3) ?
A. 36. B. 35. C. 34, D. v sb.
Cau20: C6 bao nhiéu bd (x;y) Vvéi x,y nguyén va 1<x,y<2020 théa man

js(2x+3y—xy—6)log2(2x+3lj?

2
(xy+2x+4y+8)log3[ A
y+2

A. 2017. B. 4034. C.2. D. 2017.2020.

Cau2l: Cho a,b,c 1a cic sb thuc thoa man diéu kién a>1,b>0,c>0 va bat phuong trinh

2x+3 16a 1 1

a* (b +4c)”™" >1 c6 tap nghiém 13 R . Biét ring biéu thirc P = = Tyt datgidtrinho
Cc
nhét tai ¢ = m,b = n,c = p . Khi d6, tong m + n+ p bang
Al B. 2L c.2 p. 2L
16 20 3 16

Céu 22: Cho bat phuong trinh
log,, 11+[10g1 (M+4)J.log3a (¥* +3ax+12)> 0 Gid tri thuc cia tham s6 a dé
7
bat phuong trinh trén c6 nghiém duy nhat thuoc khoang nao sau day?
A. (2:4). B. (0:1). c. (1;2). D. (-1;0).
Cau 23: Trong tit ca cac cap sd thuc (x;y) thdéa man logx2ﬂ,2+3(2x+2y+5) 21, c6 bao nhiéu gia tri

thuc ctia m dé ton tai duy nhat cap (x;y) sao cho x*+)* +4x+6y+13-m=0?
A. 1. B. 2. C.3. D. 0

Ciu 24: Goi S 1a tap hop tat ca cac gia tri cia tham s m sao cho hé phuong trinh sau c6 nghiém duy
nhat.

2020? (2020’“2”2 ~20202%° ) +(x=1) +(y+3) <4
e+ o (xz +3  +2x—6y+11— m).e’"

Tong ciia tat ca cac phan tir thudce tap hop S 1a
A. 88. B. 2410 -2. C. 2410+ 2. D. 4.
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Cau 25 C6 bao nhiéu so nguyen x sao cho ung vol moi x co khong qua 242 50 nguyen ) thoa man
log, (x2 +y) >log,(x+y)?
A. 55. B. 28. C. 29. D. 56.
Cau 26: Cho biéu thic P =3">"" (1 +47 ) —2*"vabiéu thacQ =log ,,, ,, 3y . Gid tri nhd nhét cua
y déton tai x thoa min dong thdi P>1va O>1 lasé y,. Khing dinh nao sau day 1a dung?
A. 4y, +11asdhituty. B. y,lasdvoty.
C. y,1a s6 nguyén duong. D. 3y, +11a s6 ty nhién chin.
Céu 27: Cho bét phuong trinh (\/x2 —4x+3 +1)log5 §+%(\/8x—2x2 -6 +1) <0. Bat phuong trinh ¢o
bao nhiéu nghiém nguyén x [—2019; 2019] ?
A. 1. B. 2019. C. 2020. D. 2.
Céau 28: C6 bao nhiéu cdp s nguyén (x;y)théa man log, (x2 +y° +4) —log,(x+2y)<1 va 2x—y>0
?
A. 2. B. 5. C. 3. D. 4.
Cau29: Chohamsé y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh sau:
r | —oc . : 1 i
1
f(z) - o + 0 0 +
00 3 +00
2 1
C6 bao nhiéu gia tri nguyén cia tham s6 m dé bit phuong trinh
2.6 + (f2 (x)- 1).9f(x) 34" > (2m2 + 2m).22f(x) nghiém dang véi moi xe R.
A. 3. B. 4. C.6. D. 5.
Cau30: Tim tit ca cac gid tri cia tham s6 m d& hé bat phuong trinh
{72““ _7 T 002002020 (1), L
c6 nghiém
X =(m+2)x+2m+3>0 2)
A. m=-3. B. 2<m<l. C.-1<m<2. D. m>-2.
Céu 31: C6 bao nhiéu s nguyén x sao cho Gmg voi mdi x c6 khong qua 728 sb nguyén y thoa man
log, (x2 +y) >log, (x+)?
A. 116. B. 115. C. 59. D. 58.
Chu 32: C6 tt cd bao nhiéu cdp sO nguyén (x;y) thoa man 0<x<3456 va log, (5x+10)—y = 5y2_x
?
A. 7. B. 4. C.5. D. 6.
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Cau 337 C6 bao nhiéu s6 nguyen x sao cho ung vo1 moi x ¢o khong qua 242 50 nguyen y thoa man
log, (x2 +y) >log,(x+y)?
A. 28. B. 29. C. 55. D. 56.
Cau 34: Goi S latap hop tat ca cac gia tri thuc cua tham s6 m dé ton tai duy nhét mot cap s6 thuc (x, y)
thoa méin dong thoi lozchz+yz+2 (4x+4y —4) >1 va x*+y* +4x—2y—m=0. Tinh tong tit ca cic
phan tir thuoe S
A. 28. B. 25. C. 24. D. 27.
Cau 35: Xét céac sb thue x, y thdéa man 2 < (x2 +y° —2x+2)4”. Gi4 tri nho nhit cta biéu thire
p=_S¥F% A nhét véi 6 ndo dusi day?
2x—y+1
A. 1. B. 2. C. 4. D. 3.
Cau 36: C6 bao nhiéu s6 nguyén x sao cho tmg v6i mdi x c¢6 khéng qua 728 sb nguyén y théa man
log, (x2 + y) >log, (x+)?
A. 58. B. 116. C. 115. D. 59.
‘ 5 1 >
Ciu 37: €0 bao nhiéu s6 nguyén y sao cho ton tai x e (§;4j thoa man 27" = (1 +xy)2712x ?
A. 14. B. 27. C.12. D. 15.
Cau 38: C6 bao nhiéu cip sd nguyén (x;y) théaman 2<x <2021 va 2" -log, (x+ Zy‘l) =2x—y?
A. 2020. B. 10. C.09. D. 2019.
‘ \ 1 >
Cau 39: Co6 bao nhiéu s0 nguyén y sao cho ton tai x e (5 ; 5] thoa man 8™ = (1 +xy).84" ?
A. 7. B. C.é6. D. 5.
Cau40: C6 bao nhitu s6 nguyén y>5 d& ton tai s thuc x théoa man
log s (4x+3y+1) =log6(x2 —2x+y2)?
A. 3. B. 0. C. 1. D. 2.
Ciu 41: C6 bao nhiéu s6 nguyén y dé phuong trinh 2+ = (x*+y* —2x+2)4" c6 nghiém thuc x ?
A. 0. B. 3. C. 1. D. 5.
Ciud42: C6 bao nhiéu gia tri nguyén cua tham s6 m v6i |m[<10 dé phuong trinh
logy ("2) lug2 x
3 —2(m+6)~3 +m? —1=0 c6 hai nghiém phan biét x,, x, thoa man xx, >27?
A. 16. B. 8. C. 10. D. 9.
1+E 3—2«/;4—1 1+i—4\/; 1=64% . . 3
Cau 43: Cho phuong trinh 3 * 3.3~ +(m+2).3 * —m.3 7" =0. Co6 nhiéu gia tri nguyén cua

tham s6 m thudc doan [-2020;2021] dé phuong trinh c6 nghiém?
A. 1345. B. 2126. C. 1420. D. 1944.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 1:

Cho phuong trinh (x2 - 2mx) (2)‘2’4”’” - 2) + (x2 —4dx+m— 1)(2“2’4’”’“ - 1) =0. Hoi co tat ca bao
nhiéu gia tri thuc cia tham s m dé phuong trinh di cho c6 3 nghiém thuc x?

A. 4. B.5. C.2. D. 3.

Xét cac s6 nguyén duong a,b sao cho phuwong trinh a.4* —5.2* +50=0 c6 hai nghiém phén biét
x,%, va phuong trinh 9" -53"+50a=0 c6 hai nghiém x,,x, théa man diéu kién
X, +X, > X, +x, . Tim gi4 tri nh6 nhét cta biéu thirc S =3a+4b.

A. 109. B. 51. C. 49. D. 87.

Cho hai s6 thyc duong x , y théa méan log, [(x+ 2)(y+ 1)]}7+1 =125—(x—1)(y+1). Gia tri nho
nhét ciia biéu thie P=x+5y la

A. P, =125. B. P, =57. C.P, =43 D. P, =25.

min min min

C6 bao nhiéu cdp sb nguyén (x;y) théa man

(4xy+7y)(2x—l)(ez"y =e4x+y+7)=[2x(2—y)+y+y]ey-
A. 6. B.5. C.7. D. 8.

Goi S 1a tap hop chira tat ca cic gia tri nguyén cia tham sé m dé phuong trinh mii:

47 (% —3)2*2-2“3 + % +3=0 c6 ding 3 nghiém phan biét thugc (0;3] S6 phén tir cia

S la
A. 3. B. 5. C. 4. D. V6 sd.

10 1
Co6 bao nhiéu cap (x;y) théa man 10™" = [x+y+l+lj10xy vaxeN, y>0.
Xy
A 14, B. 7. C. 21. D. 10.
Cho phuong trinh 3% log, (x” +2x+3)-9"".log, (2|x—m|+2)=0. Goi § la tap tit ca cac

gidtri m dé phuong trinh c6 diing 3 nghiém thuc phan biét. Khi d6 tong cac phan tir cia § bang
A. -3. B. 2. C.0. D. 3.

§2 HUGNG DAN GIAI

Chogn C
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x =11x=5m>0
Tacd ln(x2 —llx—5m)=ln(x—m) S<ix—-m>0

X =1lx=Sm=x-m

x—m>0 x>m
< 2 = 2
x =12x=4m x —12x=4m (*)
Xéthamsd y=f (x) =x” —12x trén khoang (m;+0), ta thiy
f'(x)=2x—12; f'(x):O@x:6'
Phuong trinh (*) 1a phuong trinh hoanh d¢ giao diém cta d6 thi ham s6 y = f(x) va duong
thing y=4m.
Trwong hop 1: m<6:

x m 6 +0

y - 0 +

mi—12m +0

y \ "1 =4m
—36

Phuong trinh da cho co6 it nhét mot nghiém thuc khi 4m >-36 & m>-9.
Kéthquiéukién m<6,tadugc -9<m<6.

MameZ nén me {—9;—8....5;6} c6 16 gia tri nguyén.
Truong hop 2: m>6:

X 6 m 3
f(® *
o0
e
f(x) i _
0 m*—12m y=4m

Phuong trinh d3 cho c6 it nhit mot nghiém thuc khi 4m > m* —12m
o m*—16m<0<0<m<16. Két hop diéu kién m > 6, ta duoc 6 <m <16.
MameZ nén me {7;8; ....;15} c6 9 gia tri nguyén.
Vay ¢ 25 gia tri nguyén cua tham s6 m thoa yéu cau bai toan.
Cau2: ChonB
x—=2y+820
Xét h¢ phuong trinh: < x+y+2>0
2x-y+4<0

Voi A ix=2y+8=0; A, :x+y+2=0; A;:2x—y+4=0;4(-4;2);B(0;4);C(-2:0)

Mién nghiém cua hé phuong trinh 1 phan gii han boi AABC
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= g(a;b)=a’ +b* =OM?,M(a;b) e AABC ; OM . = OH =d(O;BC)=i:m e{O;iJ

V5 5
t
x2—2x—2+|1—m|=(2 2+J§)

xz—zx—3=(2+\/§)’

log, ~— (x2—2x—2+|1—m|)=10g2+ﬁ(x2—2x—3)<:>

:>|1—m|=(2 2+\/§)t—(2+\/§)t—1

:fo

Xét f(t)=(2 2+\/§)t—(2+\/§)’—1 c6 f’(t)=0<:>t=10g2+zﬁ %

Bang bién thién
!« - ?L[| -I—’)O
/() - 0 +

HON R
{ \ ‘o /

= [1—m| = £(#) luén c6 nghi¢m duy nhét 1, :>x2—2x—3—(2+\/§)t1 =O;A’:4+(2+\/§)tl >0

Vay phuong trinh luén c¢6 2 nghiém x,,x,va x, +x, =2 € (1;2 +\/§)
Cau3: ChonC
O<x,y=1
Diéu kién: {x > y
m>0

1 log, y=1 x=1y (loai)
Tac6 log, y=log,x<log, y= = =

log,y |log,y=-1 | y=x" (nhan)

Voi y=13x>l:>x>l (do x>0).
X X

s 1 1
Khi d6 log, [m(x+y)]:logy (x—y)+2 < log, {m(;ﬁ;ﬂ:logl [x—;)JrZ

< log, {m(x+lﬂ+logx (x—lj =2<log, {m(xz —%ﬂ =2
X x x

4
@m(xz—%jzxzcmz f <:>i=1—L4 ().
x x' -1 m x

X

Dé t6n tai hai s6 x, y thi phuong trinh (*) c6 nghiém x >1.

1 ,
Véimoi x >1 thi 0<1——4<1,dodédéth()amﬁnbe‘lirathi O<i<1<:>m>1.V€1y m>1.
x m

Cau4: ChonD
Xét phuong trinh: 4" —(m+4)2"+2=0 (1)
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bat 1 =2"(¢>0).Khi d6 (1) tro thanh: " —(m+4)1+2=0 (2)
Tacé: (1) c6 hai nghiém thuc x,,x, <>(2) c6 hai nghiém duong ¢,,t,
_g>
= (m+4) 8_0<:>m2—4+2\/§ (*).
m+4>0

tL+t,=m+4

Theo Viet ta c6
tit,=2

t, =2" x, =log, ¢
Giasa i~ =117 %8N Khidotr 4, =227 =2 x4, =1,
t,=2" x, =log, ¢,

Do d6 (x,+2)(x,+2) =4 xx, +2(x, +x,)+4=4 = xx, =2

= log, t,.log, t, = -2 < log, t,.log, tg =-2<log,1,.(1-log,1,)=-2
1

log,t, =-1 -
<:>(1Og211)2_10g2t1_2:0<:>|:1 gztl ) = 2 =t +t Z%
08,1, =

3m+4=%3m= (tm(*)). vay m:%E(_C’O;l)

N | —

Caus5: Chon A

bat log, x =¢. Phuong trinh (*) tr& thanh #* -3t +2m-7=0.

Diéu kién dé phuong trinh c6 hai nghiém 1a A=3’-4(2m-7)>0<37-8m>0< m< %

Theo vi-éttaco ¢, +¢, =3 < log, x, +log, x, =3 < x,.x, =27.
()cl +3)(X2 +3)=72:>3(x1 +x2)+xl.x2 +9="72

X = -
(gia st x, <x,)

= x, +x, =12. Két hop voi x1x2=27:>{

X

Khi d6 1, =L, =2 = 1,1, =2m—7=2:>m=%.

Thir lai, thiy m =% thoa man yéu cau bai toan.

Cau 6: Chon A
bat 3" =¢ =1 >0. Phuong trinh (*) trg thanh > —2mt +3m—-2=0.
Dé phuong trinh(*) c6 hai nghiém trdi ddu < x, >0 > x, (xl > xz)

&3 >1>3" o n>1>1,>0.
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Lm>2
N=m*=(3m=2)>0 [m*-3m+2>0 m<l
t+t>1 2m>1 1
Venw-n<o < ()10@”%>2
=1t 1)< tt,—(t +1,)+1<
(6 =1)(5-1) e 3m—2-2m+1<0
tt, >0 3m-2>0
m>=
m>2
m<1
! _2
{75 @ Z<m<l={ 3=3a+4b=6
m<1 b=1
2
m>=
3
Cau7: ChonB
] ‘x3+y3‘
bit t=log, . =log, (x+).
‘x3+y3‘_2t |x+y”x2—xy+y2‘_2t (x+y)(x2—xy+y2)_2t
Taco x2+y2 T o x2+y2 T e x2+y2 B (1)
x+y=3 x+y=3' x+y=3" (1)
2 2 t t
X =xy+y 2 Xy 2
L (2 m (2]
X +y 3 X +y 3
Ta co: x2+y2 >2 x2y2© %Sl = _—IS%SL
x+y 2 2 x+y 2
Dodél£1— ny 2SE.TI‘I(2)suyrals 2 szhay—lStgln—2
X +y 2 2 3 2 In3-In2

Mit khac x+y=3" (la sb nguyén duong nén x+ y € {1; 2;3; 4;5;6}

(1—@) j32’ 4{1—@) ]32’
2 In2
Tr(2)tacs ™~ >y Do (3) > 7Y Ve Slsts T
3-2/5 3-2|5

Nén ludn ton tai X,y (x # y) thoa man yéu cAu bai toan voi x + ye {1;2;3;4;5;6} .C6 12 cap.

Cau8: ChonB

2
log3w+x2—3x—y+m—1=0
xX+y
©log3(x2+2y+m)+x2+2y+m=10g33(x+y)+3(x+y) (1)

Vi x,y>0 nén x+y>0.Xét him sd f(t) =log, #+¢ 1a ham sO ddng bién trén (0;+oo).

Khidé (1) x*+2y+m=3x+3y<x’-3x—y+m=0 (*)
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Két hop v6i didu kién Sx+ y=4= y=4—5x. Vi x,y>0:>0<x<%.
Ta co (*)<:>x2+2x+m—4=0<:>m=—x2—2x+4,Vxe(O;§)

Ham s6 y = —x? —2x+4 nghich bién trén [O;%) (do —1<0)nén j—:<—x2—2x+4<4.

Do vay me {2;3} 1a cac gia tri can tim. VAy tong tat ca cac gia tri m thoa ycbt 1a 5.
Cau9: ChonB

bat logs(x—m)=y =>x—-m=5 &5 +m=x.

Khi d6 phuong trinh da cho trd thanh 5° +m = y . Do d6, ta c6 h¢ phuong trinh sau
5+m=y
5"+m=x

Xét ham s6 f(t)

=5 -5 =y—xe54+x=5+y (¥

5+t tén R = f/(1)=5"In5+1>0= f'(r) dongbién trén R.
Dod()(*)<:>f(x):f(y)<:>x:y<:>x:log5(x—m)<:>m:x—5x.
Xét ham sb g(x):x—Sx trén R.

! 1 1
Co g'(x)=1-5"In5; g'(x) =05 =—c x=log. | —|=
& ( ) & (x) In5 * gs[lnS] Yo
=gllo 1 =1lo 1 —LN—O 917 =
§1708s In5 &s In5) In5 Yo
Ta c6 bang bién thién
x o }LD oD

Tur bang bién thién, suy ra phuong trinh da cho c6 nghiém < m < log; [%] — % ~—0,917.
n n
Ma m € ZN(—20;20) nénsuy ra m € {—1;—2;..;—19} = c6 —1—(—19)+1=19 sé nguyén.
Cau 10: Chgn D

S . -1<x<5
biéu kién xac dinh: .
y#—4

5+4x—x*

Ta co: log ;(y* +8y+16)+log,[ (5-x)(1+x)]=2log, +log, (2y +8)’

= logi (y +4)2 +log, [(5 —x)(l +x)] = 2{log3 [(5 —x)(l +x)] —log, 3} +[10g2 4+log, (y+ 4)2}

+log, [(5—x)(1+x)]=2log, [ (5-x)(1+x)]+log, (y+4)’

—log, (y+4)2 =2log, [(5—x)(1+)c)]—log2 [(5—x)(1+x)] (*)
Xétham so: f(1)=2log, t—log, ¢ trén (0;+0)

2

< 2log,(y+4)
)2

< 2log,(y+4
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2 I 2In2-In3 A . X
T = 0 t) dong bién trén (0;+o0).
act: ! ( ) tIn3 £In2 £In2.In3 g :>f( ) ong Dieh Hen ( OO)

() = £((r+4) )= £((5-x)(14x)) & (y+4)" =(5=x)(1+x) & (x=2)" +(y+4)’ =9

_ |x=2+3cost
bat: .
y=—4+3sin¢

‘«/x +y —m‘ ‘ 2+3cost +(—4+3sint)2—m‘:‘\/29+12005t—24sint—m‘

Ta co: 29—124/5<29+12cost—24sint <29+12/5
= 3425 <29+ 12cost —24sinz <3+25

P -3+ 25
=245 -

= 3425 -m<29+12cost—24sint —m<3+2J5-m :{

‘—3+2\/§—m‘S10
P <10 =
‘3+2\/§—m‘S10

o T+205<m<T+245.

- —10S—3+2\/§—mS10<:> 134205 <m<T7+25
“10<3+2J5-m<10 T425<m<13+245
VimeZ = me{—Z;—l;...lO;ll}.Do do sb ph?m tircua S la: 14

= Sb tap con khac rong ctia S 1a 2" —1=16383.
Caull: Chon A
Theo dé ra ta chon diéu kién cia x 1a x>0= In(x+1)>0.

Truong hop 1: m=0= (1)< In(x+1)=-1(L)
1n(x+1)=—l (L) ln(x+1

Trwong hop2: mz0=>(1) < = =—,
g hop () ln(x+1)=x+2 10 o

~—"
[u—

m

In(x+1) v6i x>0. Taco: f'(x)=0<:>x+2

x+2 x+1
x+2—ln(x+1) c6 g'(x)= - —L<0 Vx>0
x+1 (x+])2 x+1

Xét ham s f(x) =

—1n(x+1)=0.

Xét ham sb g(x) =
= Ham sb y=g(x) nghich bién trén (0;+0) = g(x)=0 c6 nhiéu nhat mot nghiém trén
(0;+e)  (2)

Mit khac: g(2)g(3)= (%—ln 3)(%—ln 4j <0vahamsd y=g(x) lién tuc trén (0;+o0)
Suyra g(x)=0co it nhét mot nghiém x, e (2:3) (3).

Tir (2);(3)suy ra g(x)=0c6 mot nghi¢m duy nhét x, e (2;3)

= f'(x)=0 c6 mot nghiém duy nhét x, € (2:3).
Béng bién thién
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[#] 2 Ty 3 4 o
+ - 0 — = =
7
Flan)
I ":'1 / \ In5
G
U/ \ 0
I In5

Dé (1) c6 2 nghiém théa min 0<x <2<4<x, thi 0<—<—om>

m

—a=C 1378
In5

Cau 12: Chon D
Piéu kién: x >0.Tacod: logx+log(x+1)+x* +x=y+10"

o logx(x+ )]+ x> +x =y +10" < log(x® +x)+x° +x =log(10”) +10”

Xét ham s6: f(¢) =logt+t véi t>0 f'(1)= +1>0, V>0

tIn10
Ham sb dong bién trén khoang (0;+w0) = x* +x=10"
Vi 1<x* +x<2020 nén 1<10” <2020 < 0< y <10og2020 ~ 3,305
Ma y chi nhan gia tri nguyén nén y e {O; 1 2;3} .

Voiy=0=x= —1;6 (loai) Vi y=1 :sx:‘HT‘m (loai).
Voi y=2=x= _”T VA0l 10ai). Véi y=3=x= _1% VA0OL 54,

Vay khong c6 bo hai s6 nguyén (x; y) thoa méan yéu cau bai toan.
Cau 13: Chon C
Taco 2[x+In(x+1)]+x" +1=y+e’ & In(x+1) +(x+1)" =lne’ +e’ (*).
Xét ham sb f(t) =Int+t¢ trén (0;+oo) .Taco f'(1)= l+1 >0 voimoi f € (0;+oo).
t
Suy raham sb f(¢)=Int+¢ dong bién trén (0;+x).
Do d6 (*) (x-l-l)2 =e’ <:>y=1n(x+1)2.
Vi x nguyén nén ¢’ nguyén ma ¢’ nguyén khi va chi khi y=0.
Thir lai ta thdy y =0 thi x=0.
Viay ¢6 duy nhat mot cip sd nguyén (x; y) thoa mén yéu cau bai toan.

Cau 14: Chon D
Co: 2()‘_1)2.10g2 (x2 —2x+3) = 4‘””‘.log2 (2|x—m| + 2)
<20 Jog, ((x=1)" +2) =2 " log, (2[x—ni+2), (1)

2[

Xétham s6 g(r)=2"log, (t+2),t>0.C6 g'(r)=2'In2.log, (t+2)+(t+2)1n2'
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Cau 15:

Dé thay, g'(¢)>0 Vz>0 nén ham s6 g(7)=2"log, (¢ +2) dong bién trén |0;+0), (2)

(x—l)2 =2(x—m), x=>m

Tu 1 , 2 ta co: x=1) =2|x—m| <
n .o R e PR
X' —4x+2m+1=0,x>m (3)
=
x> =2m-1,x<m (4)

. ) o . N A'=3-2m=0
Trudng hep 1: (3) c6 nghiém kép va (4) vo nghiém < 5120 omed.
m—1<
. R o . , o , AN=3-2m<0
Trudng hop 2: (3) vo nghiém va (4) c6 nghiém kép < 120 omed.
m-—1=
. . , o L AN'=3-2m=0
Trudng hep 3: (3) va (4) c6 nghiém kép trung nhau < o 1=0 omed.
m-—1=
Vay khong c6 m thoa yéu cau cia dé bai.
2m=-x"+4x-1,x>m (P)
Cach khac: Ta co:
2m=x’+1, x<m (Q)
P thi (P) va (Q) 1a hai parabol nhu hinh v&.
(Q =
\
!
| '\,I‘
: \
| A
| \
. Nt
1 -

\a P)

Theo d6 thi thi dudng thang y = 2m ludn c6 nhiéu hon mot diém chung véi (P) va (Q) nén khong
c6 gia tri m thoa yéu cau cua dé bai.

Chon B

Giai bat phuong trinh 2|y - 2|=|y|+»* -y <7 (1).

Bang xét dau

¥ —a 0
y-2

¥ = 0 + ‘ +

o0

o | 2
}

Trwong hop 1: y<0
Bat phuong trinh (1) & 2(y-2)+y+y* -y<Te)* -2y -3<0& -1< y<3
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Cau 16:

Két hop diéu kién y<0 suyra —1<y<0 (¥)

Trwong hop 2: 0<y<2

Bét phuong trinh (1) <—=2(y—2)—y+)* —y<T < y* —4y—3<02-7<y<2+47
Két hop voi diéu kién 0< y <2 suyra 0<y<2 (%)

Trwong hop 3: y>2

BAt phuong trinh (1) @2(y—2)—y+y2—ys7c>y2—llﬁ0c>—\/ﬁSyS\/ﬁ

Két hop v6i diéu kién y>2 suyra 2< y<+/11 (¥%%)

Tir (*), (¥*), (***) suy ra tdp nghiém cta bat phuong trinh (1) 1a —1< y <+/11.

2 —4x—5‘ —4x—5‘

| i
, ‘x2—4x—5‘—log75 _ 7 _ 7 1
Taco = e T s Zg
(s 41
Laico -1<y<ll ol<yr2<ll+2@ l1-2<~(y+2)<-1=50 2>351=g
7‘x2742c75‘710g75 B l
Nén 7‘x274x—5‘—log75 _ 5_(y+2) - 5
5*0’*2):1
5
| —4x-5|~log, 5=lo 1 [ —4x-5]=0 x=-1
= 810=081 5 o el x=5.
y+2=1 y+2=1 y=—1

Viay ¢ 2 cap sb thuc (x;y) thoa man dé bai la (-1;-1) va (5;—1) .
Chon A
log, (x” +2mx+2m’ —1) <1+log, (x* +2x+3).log, (x* +3) (¥).
X7 +2mx+2m* —1>0
Piéu kién {x*+2x+3>0 & X +2mx+2m* —1>0.
X’ +3>0
Dé bat phuong trinh (*) nghiém ding véi moi x e R thi trude hét x* +2mx +2m” —1> 0 phai
c6 nghiém véi moi x € R. Piéu nay tuong duong vai
a>0 1>0 X m>1
{A'<O©{m2—(2m2—l)<0®1_m <O‘i{nm—l(l)'
Voi x=-1 thi (*) trd thanh
log, (2m2 — 2m) <1+log,(2).log,(4) =log,12
<:>2m2—2m£12<:>m2—m—630<:>—2SmS3(2)
Tu (l), (2) vado meZ nén me{—2;2;3}.
Thir lai
Véi m=3 thi (*) tro thanh log, (x* +6x+17)<1+log, (x* +2x+3).log, (x* +3). Tuy nhién

bat phuong trinh trén khong thoa véi x = —% nén ching ta loai truong hgp nay.
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Cau 17:

Cau 18:

Cau 19:

V6i m==2 thi (*) tro thanh log, (x* £4x+7)<1+log, (x" +2x+3).log, (x" +3).
Bét phuong trinh trén c6 nghiém véi moi xR vi
10g3(x2 i4x+7) <log, (3x2 +9) :1+10g3(x2 +3) <l+log, (x2 +2x+3).10g3(x2 +3),Vxe R.
Tém lai m € {—2; 2} .
Chon D
bicu kién xac dinh x+y—-1>0.

Xét phuong trinh log, (x2 +y + 2) <2+log, (x+y—1)

< log, (x2 +y° +2) <log, 4+log, (x+y—1)

& x> +y* +2<4(x+y-1)(Khi d6 diéu kién xac dinh x+ y—1> 0 ludn ding)

e x’+y —4x—4y+6<0(1)

Cap (x,y) thoa man BPT (1) thudc hinh tron c6 tam 1(2;2); R =2

Cap (x,y) théa man PT 3x + 4y —m = 0 thudcdudng thang d .

Vi trong tit ca céc cdp (x;y) thda man log, (x2 +y° +2) <2+log, (x+y—1) chi c¢6 duy nhat

log, (x* +y* +2)<2+log, (x+y—-1
mot cdp (X;y)théamﬁn3x+4y—m=0nénhé gz( 7 ) gz( 4 )phéic()
3x+4y-m=0
nghiém duy nhat.

Khi d6 duong thing d tiép xuc véi hinh tron c¢6 tim [ (2; 2) ;R= V2

32+4.2- 14—

@Mzﬁ @M:ﬁ@m—m:ﬁﬁ o m=14+5\2.
NEEEY S 5

Vay tong tat ca cac gia tri m tim duoc 1a 144542 +14 542 =28.

Chon C

Taco

<d(1,d)=R

log, x+log, y<log, (x+y2)<:>log1 (xy)slog1 (x+y2)<:>xy2x+y2 &y —xy+x<0.
2 2 2 2 2

<y <(y-1)x=y>1. Suyra xZyy_zl:>P=x+3y24y;—__13y=f(y),trénmién (1;+00).
: y=2()
Ta ¢6 f'(y)z“y(y%iy)ﬁ,f( )=0e g Do do Pminzf[%j=9
)
Chon A

Bt phuong trinh da cho tuong duong log, [7(x2 +2x+ 2)] > log, (x2 +6x+5+ m)

c6 nghiém Vx e (1;3). (D)

7(x2+2x+2)>x2+6x+5+m 6x>+8x+9>m
=
X +6x+5>-m

=
X +6x+5+m>0
=6x>+8x+9
&l f(x) x° +8x+
g(x)=x2+6x+5

f'(x)=12x+8>0

,V 1;3).
g'(x)=2x+6>0 xe(l3)

,Vxe(1;3),taco {
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f(1)=m 23>m
=

g (1) >-m 12> -m

Ma meZ = me{-12,-11,-10,..21,22,23} . Viy ¢6 36 gid tr m cAn tim.

Cau 20: Chon B
Tir gia thiét két hop DPKXD ciia bat phuong trinh ta ¢6:1< y < 2020;4 < x < 2020;x, y € Z (1).

2}3(2x+3y—xy—6)log2(2x+1j
x—

Yéu ciu bai toan @{ o -12<m<23.

Ta c6: (xy+2x+4y+8)10g3( 2y
y+

2x+1

3)£O (*).

2y 3 3
< (x+4)(y+2)log, [y+2j+(x 3)(y 2)log2(

Xét f(x)=log, [2x +31j =log, (2+L3j >0,Vx €[4;2020] (2).
x— x—

Vi y =1 thay vao (*) ta dugc:

3(x+4)log, (%j —(x—=3)log, (

Suy ra c6 2017 by (x;). V6i y =2 thay vao (*) ta thay luon diung Vx e [4;2020] .
Suyrac62017bd (x;y). Vo1 3<y<2020=> y-2>0.

Xét g(y) = log,| 2= | =1og, [ 22 |5 1og, [ 232 | =0, vy >3 (3).
y+2 y+2 y+2

Suy ra (*) vo nghiém ( Do (2) va (3) ). Vay c6 4034 bd (x;y).
Cau21: ChgnD
Ta co

axz.(b—l—4c
& x? +2log, (b+4c).x+3log, (b+4c)>0(*)

(*) c6 tap nghiém la R khi va chi khi

log: (b+4c)—3log, (b+4c) <0< 0<log, (b+4c)<3 < 1<b+4c<a’.

2x +31j <0 (ludn ding Vx € [4:2020]do (1) va (2) ).

X —

P > 16 x +(2x+3)log, (b+4c) >0

Bing cach 4p dung bat dang thirc Cauchy-Schwarz dang Engel cho cac sb thuc a,b va cac sd

2 p* (a+b) .
thuc duong x,y, ta co a—+b—2u véi dau xdy ra khi va chi khi g:2;
X oy xX+y Xy

%

va bét ddng thirc Cauchy cho 4 s6 duong, ta co

16a 1 1 16a 1 4 16a 9 16a 9
P=——t——=—t—+— 22—+ >—+—
3 b ¢ 3 b 4c 3 b+4c 3 a .
.Suy ra min P=—

16a 16a 16a 9 16a 16a 16a 9 32

> + + t— A =
9 9 9 a 9 9 9 a 3
16a 9 a=3

W :
Diu “=" xay ra khi va chi khi {b+4c=d’ = bz% :
b=2c 9

c=—

a>1,b>0,c>0 16
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Khidd m=—n=2 p=—va min+p=stoto =1
PR T 278716 16

Cau 22: Chon B

log,, 11+[10g1 (\/x2 +3ax+10 +4)J.log3a (x* +3ax+12)20 (1)

7

x> +3ax+10>0

Piéu kién | Pt r=+x>+3ax+10, £>0.

O<a=-—
3

(1) < log,, 1] log, (t+4) ]log,, (£ +2) =0 (2).

(1) c6 nghiém duy nhét suy ra (2)c6 nghiém duy nhat.

Vé trai cia (2) 1a mot ham s6 lién tyc theo bién ¢ trén nira khodng [0;+ ).
Diéu kién can dé (2) c6 nghiém duy nhat 1a phuong trinh

log,, 11-[ log, (t+4)].log,, (£ +2)=0 (3) c6 nghi¢m duy nhit.

Taco (3) < 1-log, (1+4).log,, (t2 +2) =0< log, (t+4).log,, (t2 +2) =1.
it f(r)=log, (¢+4).log, (£ +2), t20.

D@ thay ham f'(¢) dong bién trén nira khoang [0;+w0) va f(3)=1.

Suy ra phuong trinh (3) c6 nghiém duy nhét ¢ =3.

Tacod t =3 Vx’ +3ax+10 =3 < x* +3ax+1=0 (4).

Phuong trinh (4) c6 nghiém duy nhét khi va chikhi A=0< 94> -4=0<a= i%.

So voi didu kién ta nhan «a = % . Thir lai v6i a =§ bat phuong trinh (1) tré thanh

log, 11-log, (\/x2 +2x+10 +4).1og2 (¥ +2x+12)20 (5). it u="x* +2x+10, u>3.

Khi d6 (3) < log, (u+4).log, (u* +2) <log, 11 (6).
Vi ham h(u)=log, (u+4).log, (u” +2) déng bién trén nira khoang [3;+00) vah(3)=log,11
nén (6) < h(u)<h(3) < u<3.
Kéthop véi u>3 suyra u=3<vx’ +2x+10 =3 & x=—1.
Vay gia tri a thoa man bai toan 1a a =§e (0;1).
Cau23: ChonB
Taco: log, . (2x+2y+5)21 & 2x+2y+52x"+ " +3
oy —2x-2y-2<0 & (x=1) +(y-1) <4 (1).
(1) 1a hinh tron (C) tam 7, (1), ban kinh R, =2.

Mit khac x* +y* +4x+6y+13-m=0 <:>(x+2)2+(y+3)2 :m(2).
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Cau 24:

. x=-2 . .

Véi m=0, (2) = { 3 Ta thiy (x;)=(—2;-3) khong thoa man bat phuong trinh (1).
y=-—

V6i m <0, khong ton tai cap (x;y) thdéa méan (2) .

V61 m >0 thi phuong trinh (2) la phuong trinh duong tron (C’) tam 7, (—2;—3) , ban kinh

R, =Im.

AN = et o e

Tdn tai duy nhét cap sé(x;y) thoa man hé (l)vé (2) khi va chi khi (C) va (C’) c6 mot diém

chung duy nhét <> hinh tron (C ) va dudng tron (C ’) tiép xtc ngoai véi nhau, hodc hinh tron

LI, =R +R, {5=\/E+2 {m=9
=

(C ) nam trong (C ’) va tiép xuc trong voi nhau @[ =
I, =R, ~ R 5=Jm-2 m=49-

Vay c¢6 2gia tri cia m thoa man yéu cu bai toan.

Chon A

Tir phuong trinh 20207 (20207 =2020"** )+ (x=1)’ +(y+3)’ <4 tacd

20207772 — 20207 4 x% 417 —2x +6y+6<0

2020772 4 x? 92 +2<20207 +2x—6y—4 (1)

Xét ham sb f(r)=2020' +1,V¢ € R 6 f'(¢)=2020"1n2020+1>0,VtcR dod6 f Ia ham
dong bién trén R

Bét phuong trinh (1) tr& thanh f(x2 +y? +2) <f(2x-6y-4)o x> +y" +2<2x-6y-4
& (x—l)2 +(y+3)2 <4.(%

Ta thiy mién nghiém ctia bat phuong trinh (*) 14 hinh tron tam 7/, (1;-3) va ban kinh R, =2.
Tir phuong trinh e 0" < (x2 +y7+2x—6y+11— m).e’” ta co

L) o (x+ 1)2 +(y —3)2 -m+1(2)

Xéthamsd g(t)=e' —t-1,VteR c6 g'(¢)=¢' —1 do d6 ta c6 bang bién thién 1a

T —00 0 400
o) i : ;
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Cau 25:

Cau 26:

+o0 Fo0

ofs) 0

Suy ra bét phuong trinh g(¢) <0 < ¢ =0, do d6 bat phuong trinh (2) tré thanh
(13—1—1)2 —I—(y—3)2 —m =0 (*%
Dé hé phuong trinh c6 nghiém thi phuong trinh (**) ¢6 nghiém, hay m > 0.
Néu m = 0, phuong trinh (**) c6 nghiém (~1;3) khong thoa man (*)
Néu m > 0, khi d6 tp hop diém M (x, ) biéu dién nghiém cua phuong trinh nim trén dudng
tron tam 1, (~1;3), ban kinh R, = /m .
Do d6 dé hé phuong trinh c6 nghiém duy nhat thi hai duong tron nay phai tiép nhau hay
LL,=R+R,  |2J10=2+m  [m=44-810
L1, =|R _R2|© 2\/ﬁ=‘2—\/ﬂ® m =44+ 810

Do d6 téng cac phan tir ciia m 1a 88.
Chon D
x+y>0
Diéukién { x>+ > 0.Khi do
X,y
log, (x2 +y) >log, (x+y) @2 +y2 400 o 2y y> (x+y)l°g34
o X —x> (x+y)l°g34 —(x+y) (1)
bat t=x+y=1t>1thi (1) duoc viétlaila x* —x>18* —¢ (2)
Véi mdi x nguyén cho trude c6 khong qua 242 sb nguyén y théa méan bat phuong trinh (1)
Tuong duong véi bat phuong trinh (2) c6 khong qué 242 nghiém 7.
Nhan thay f(t)=1"%*—¢ dongbién trén [1;+o0) nén néu x* —x >243"* —243 =781 thi s& c6
it nhat 243 nghiém nguyén ¢>1.
Do d6 yéu cau bai toan tuong duong v6i x> —x <781« —27,4<x<28,4.
Ma x nguyén nén x e {—27,—26,...,27,28} .

Vay co tat ca 28+28 =56 sO nguyén x thoa yéu cau
bai toan.

Chon A
3 y—2x+1 1 y=2x+1
Tacod: P=3"""4| = . >1
4 2
Nhan xét: Néu y-2x+1<0 thi 3> <1 va T il
5
X

3 y—2x+1 l y=2x+1
[Zj < [Ej Véy nén P<I1.

3 y—2x+1 1 y—2x+1
Néu y-2x+1>0 thi 3" >1 va (Zj > [Ej vay nén P>1
Dovay: y—2x+1>20<P>1 (1),
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T (1) tacéd 0>21=3y>2y+3-2x = 2x+2y-320 (2).
Tur (1),(2) ta dugce {y—2x+120 . Vay yzg.chondép an A
2x+2y-3=20 3
Cau 27: Chon A
x> —4x+320 {xSI
x23
Piéu kién xac dinh phuong trinh: §>0 &9x>0 @{x:

1<x<3

8x—2x*—6>0

Véi x =1 thi bat phuong trinh < log; %+1 <0< 0<0= x=1 la nghiém bat phuong trinh.

Véi x =3 thi bat phuong trinh <> log; §+% <0 (khong xay ra).

= x = 3khong 1a nghiém ciia bat phuong trinh.
Vay bat phuong trinh c6 mot nghiém nguyén x e [—2019 ; 2019] .
Cau 28: Chon C
Ta c6: log, <x2 +y +4) —log, (x+2y)<1 (1) < log, (x2 +y° +4) <log,(x+2y)+log,2
c:>log2(x2 +y° +4) S10g2(2x+4y) Sx+y +4<2x+4y c:>()c—l)2 +(y—2)2 <1

Tép hop nhitng diém M (x;») théa man diéu kién (1) 14 hinh tron tam /(1;2) ban kinh R=1

1]

0 g T
Tudosuyracod 5 cép sb nguyén (x;y) thoa man diéu kién (1)121: (l;l), (2;2), (0;2), (1;2) va
(1,3).
Trong 5 cap sb (x;y) trén thi c6 3 cip sb thoa man diéu kién 2x—-y=01a (1;1) , (1;2) va
(2:2)

Cau 29: Chon B
Theo bang bién thiéntacé f(x)>1,VxeR.

327 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Cau 30:

Xét bat phuong trinh 26" +( /7 (x)-1).9" =3.4"m > (2m" + 2m .27
2.6/ +(f(x)
2.6/ +(f2(x)-1).9"" 2 (2m” + 5m) 4’

3 3V
@2.(5J +(f (x)—l).(EJ > 2m’ +5m.

~1).9"0 34" m > (2m” +2m) 4’0
-1).9

bat f(x)=t=1>1.

t 2t
Bét phuong trinh tré thanh 2(%) +(t2—1).(%j >2m’ +5m. (*)
3 t , 3 2t

Xét g(t)=2.| = t=1).| =1 , t=1.

() (2J * )(2J

3 3 t 3 2t 3 3 2t

"(1)=2.In=| = | +2¢.| = ‘~1)2In=| = 0 ve>l.
40! n2(2j+ t(2) +(#-1) n2[2j >0 Vi

Suyra g(t) dong bién trén [I;+0) = g(¢)>g(1)=3.

D¢ bét phuong trinh (*) c6 nghiém dung v6i moi 721 thi min g(¢)=2m* +5m.

te[1; +o0)
Khi d6 3> 2m* +5m <:>—3Sm£%.Vi meZ nén me{-3;-2;-1;0}.

Chon D
Piéu kién: x>—1, véi DK nay ta cé (1) < 79 (7> =72)+2020(x - 1) <0 (*).
x—=1>0
7 =T">0
do vay hé bat phuong trinh da cho khong thoa khi x> 1.
x—-1<0

7 -7"<0

Xét x>1, khi d6 ta co { do d6 7V (7% = 7%)+2020(x —1) > 0 nén (*) v6 nghiém,

Xét —1<x<1,khido { do d6 7 (7% = 7%)+2020(x —1) < 0 nén (*) nghiém ding

véimoi x e[-1;1]. Do vay hé bat phuong trinh da cho c6 nghiém khi va chi khi bat phuong trinh
x> =(m+2)x+2m+3>0 c6 nghiém x e[-1L1].

Ta c6 x*—(m+2)x+2m+3>0< m(x—2)<x’—2x+3, khi xét véi Vxe[-11] ta dugc

2_
m(x—2)£x2—2x+3<:>m2ﬂ ().
x—2
. -2 P —dx+1 =2-+/3
bat ham so g(x):x—x+3 ta co g'(x)z%, gx)=0< * V3
x—2 (x-2) x=2443

tir ddy ta c6 bang bién thién cia ham s g(x) trén [~1;1] nhu sau
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Cau 31:

Cau 32:

O R 2-3 1]+

g'(x) + 0 -

2-2\3

g(x)

2 -2

TUr bang bién thién ta c6 (*) c6 nghiém véi x e[-1;1] khi va chi khi m>-2.

Vay tat ca cac gia tri m thoa man bai toan 1a m>-2.

Chon A
x+y>0

x2+y>0'

Diéu kién : {
V&imoi x eZ tacd x> >x. Xét ham s6 f(y)=10g3(x+y)—log4(x2+y).

Tap x4c dinh D = (—x;+0) (do y>—-x=>y>-x").

Vo 1 B 1
S= (x+y)In3 (x2+y)ln4

>0,VxeD (do x*+y>x+y>0,In4>1n3)

= f tangtrén D.

Ta co f(—x+1):10g3(x—x+1)—10g4(x2—x+l)£0.

C6 khong qué 728 s6 nguyén y théa man f(y)<0

& f(=x+729)> 0 log, 729—log, (x* = x+729) >0

S —x+729-4°<0 < x*—x-3367<0 < -57,5<x<58,5

Ma x eZ nén x e {-57,-56,...,58} . Vay c¢6 58—(=57)+1=116 s6 nguyén x thoa.
Chon C

Ta co: 10g5(5x+10)—y=5yT_x <:>2[10g5(x+2)+1]—2y=5y—x

S x+2+2logs (x+2)=5"+2y < sloes(x+2) +2log(x+2)=5"+2y (1)

Xéthamsd f(1)=5+2¢ trén R.

Taco f’(t) =5'In5+2>0 VteR, suyra ham sb f(t) lién tuc va dong bién trén R .

Tu (l) ta co: f(log5 (x+2)) =f(y) , suy ra log; (x+2) =y.

Vi 0<x <3456 nén log,2 <log, (x+2)<log,3458 suy ra: log;2< y <log,3458.

(tic1a 0,43<y<5,0603)

Do y lasénguyénnén y e {1;2;3;4;5} . Ung véi mbi gia tri nguyén y, ta c6 mot gia tri nguyén
cua x thudc doan [0;3456].

Viay ¢6 5 cap so nguyén (x; y) thoa man yéu cau cua bai toan.
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Cau 33t Chon D

x+y>0
Do
xeZl,yelZ

t>1
nén x+y>1.bat t=x+y, feN
€

Ta co log4(t+x2—x)210g3t©log4(t+x2—x)—log3t20 (1)
Xét ham s6 f(t)=10g4(t+x2—x)—log3t,te[1;+oo)
1

1
"(£)= - 0, Vre(l;
f(t) (t+x2—x)ln4 t1n3< ’ te( ’+OO)

1
(Do t+x*—x>t>1,VxeZ nén 0< <, Vte(l;+x))

(t+x*=x) ¢
Ham s6 £ (¢)nghich bién va lién tuc trén (1;+0).

NX: Véi mdi x € Z c6 khong qua 242 gia trj y € Z théa man (1) <>c6 khong qua 242 gié trj
t € Nthoaman f()>0.

Suyra f(243) <0< log,(243+x° —x) <log, 243 =5 x* = x-781<0

1-255 1+255
= <x<
2 2
Viy ¢6 56 gia tri x thoa min yéu cau.
Cau 34: Chon A
Diéu kién x4c dinh 4x+4y-4>0< x+y>1

.Do xeZ nén x e{-27;-26;...;26;27;28} .

Ta co: logxz+y.z+2(4x+4y—4)21(:)x2 +y2+2S4x+4y—4(d0x2+y2+2>1)
2 2
X ry +§>1
4 2

Vay nghiém ctia x>+ y° —4x—4y+6 <0 ludn thoa diéu kién xac dinh

SX 4+ —dx—4y+6<0x+y>

x4+ —4x-4y+6<0

Yéu ciu bai toan < { c¢6 nghiém duy nhét

X+ +dx—2y-m=0

242 4y —2)Y +(y-2) <2
Tacé@{x +y? —4x 4y+6<0<:>{(x ) +(y-2)

Ay 4x=2y-m=0 |(x+2) +(y-1) =m+5

Taco: (x+2)° +(y—1)" =m+5 c6 nghiém khi va chi khi m+5>0 < m>-5
Trwong hop 1: m=-5 tacod
{(x2)2+(y2)2<2<:>{16+1<2
(x+2)" +(y-1)=0 (¥x="Zy=l

Loai m=-5
Trwong hop 2: m > -5

(vo ly)

X4y —4x—4y+6<0

Ta c6 sO nghiém cua { la so diém chung cta hinh tron

4y +4x-2y-m=0
(x=2)"+(y—2)" <2 vaduong tron (x+2) +(y—1)" =m+5
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Cau 35:

Cau 36:

Vay hé co nghiém duy nhat khi va chi khi hinh tron (x—2) +( y—2)z <2 va dudng tron
(x+2)2 +(y—1)2 =m+5 chi ¢c6 duy nhat mot diém chung <> hinh tron ()6—2)2 4—()/—2)2 <2
tam 7(2;2); R =2 va dudong tron ()c+2)2 Jr(y—l)2 =m+5 tm J(—Z;l);R'zx/m tiép
xuc ngoai véi nhau hodc ti€p xuc trong va R'>R.

Trwong hgp 1: hinh tron (x—2)2+(y—2)2£2 tam I(2;2);R=\/5 va duodng tron

(x+2)2+(y—1)2 =m+5 tim J(-2;1); R'=~+/m+5 tiép xtc ngoai véi nhau

c>IJ=R+R'c>\/ﬁ=\/§+\/m+5 <:>\/m+5=\/ﬁ—\/§

S m+5=19-234 &> m=14-2/34

Truong hgp 2: hinh tron (x—2)2+(y—2)2S2 tm 1(2;2);R=\/§ va dudng tron

(x+2)2+(y—1)2 =m+5 tdm J(-2;1); R'=vm+5 tiép xtc trong v6i nhau va R'>R
SR =U+RIm+5=\17+V2 ©m+5=19+234 & m=14+234

Vay S={14+2J37;14—2J3?}

Chon D

Taco: 277 <(&7 +)” —2x+2)4" <2777 o (x4 7~ 2w +1) <1 (¥).

bat t=)¢2+y2—2x+1=(x—1)2+y2 0.

Xéthamsd y=f(t)=2'-t= f'(t)=2"In2-1>0, suyra f(¢) dong bién.

Do d6 (*) = f (1)< f(1) <t<1 hay (x—1)+* <1 Ia hinh tron c6 tim 7(1;0); R=1.

8x+4
2x—-y+1
3P-12]
J(2P-8)’ + P’

Mait khac P =

Bai toan tr¢ thanh

Suy ra minP=5-+/5.
Chon B

2
X +y>0
Pidu kién: 4* 7
x+y>0
x+y=3

2

bat t =log,(x+y). Khi d6
) g3( y) {x +y=>4

=3 -
S Y x>4 -3 (%),
x*+3 —x>4

Xétham s6 g(r)=4'-3" .
g'()=4"In4-3"1n3 .

g’(t)z0<:>4’1n4—3’1n3=0<:>t=10g4:n—i<0.

3
Béng bién thién ctia ham s y = g(¢):
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Cau 37:

/ in3

O S

t |—o0 91 Ind 0 40
gt - 0 ?

Vi mdi sd nguyén x goi a la sb khong am thoa min x*—x>4°-3° | trong d6
¥ —x>0 VxeZ.

Duya vao bang bién thién clia ham sb y = g(r),tacé 4° —3">4' -3 < a>t.

Mit khac y=3"—x=>-x<y=3"-x<3"—x

Theo yéu cau bai toan tmg v6i mdi x nguyén c6 khong qua 728 sb nguyén y.

Do do: 3° <728 <> a <log, 728

Khi do: x2—x24“—3“<:>1_ 1+4(4 _3)£x<1_ 1+4(4° =3%

2 2
= x € (~57,4755; 58,4755) = x [ -57;58].

Vay c6 116 sé nguyén x théa méan bai toan.
Chon A
Cach 1:

Taco 27 = =(1+xy)27™ S 27 S gy (1).Suyra 1+xy>0:>y>_—1.
x

Ma xe(%;4j:>%<x<4:—3<_—l<_7l nén y>-3=ye{-2-1;0;1;2;3..}.
X

(1) @ 27 1—xy =0.Pat f(x)=27""""> _1-xp.

bao ham: f'(x)=(6x+y —12)273x 27—y

= f"(x)=6.In27.27" 7 1 (6x+ y—12) 277 In? 27> 0, Vx, y e R

Suy ra d6 thi ham sd f(x ) 273 Pt —1-xy 1a10m trén R, hay phuong trinh f(x)=0 ¢6
tdi da 2 nghiém. D& théy x =0 l1a mot nghiém ciua f (x) =

Ma yéu cau bai toan 1a co nghiém x e (%;4} , nén nghiém con lai phai thudc (%;4). Hon nira

1+X
3

f(x) lién tyc trén R nénf(%j.f(4)<0 Ta cod f(lj 7% _l—g;f(4):274y—l—4y

Suy ra f@j.fm) (273li —1- ?j(274h1—4y)=g(y).

Dung chiic nang table cia may tinh dé tinh céac gia tri g( y) voi y e {—2; -1;0;1; 2;3...}

—IX

X
(nhap ham [273 3 —1—;}(274X—1—4X) va chon start X =-2,end X =15, step1a 1)
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Cau 38:

Ta nhén thay g(-2);g(-1);2(1);g(2);...g(12) déu nhan gid trj 4m, tirc 1a fL%J.f(4) <0.
Nén ye{-2;-1;1;2;3;..;12} thoa yéu cau bai toan.

Vay ye{-2-11;2;3;..;12} , hay c6 14 gid tri y

Cach 2: CASIO

2 2 _1
Taco: 277 =(1+xy)2712x 27T =4 xy (1).Suyra l+xy>0=y>—.
X

1 1 -1 -1
Ma xe(§;4j:>§<x<4:>—3<—<7, nén y>—3:>ye{—2;—1;0;1;2;3...}.
X

(1) @ 27 1—xy =0. Pat f(x)=27""""> _1-xy.

1y
Taco f(§j=273 3 —1—%;f(4)=274"’—1—4y
1 -1y y
Suy ra f(gj.f(4)= 273 3—1—5 (277 -1-4y)=g().
Dung chirc ning table ciia may tinh dé tinh cac gia tri g( y) voi ye{—2;—l;0;l; 2;3...}
-1 X
(nhap ham (273 3 —1-?j(27“ —1-4X) va chon start X =-2,end X =15, step1a 1)
(i for
3 = 3, nén y=0 loai vi
4

Ta nhan thay g(0)=0<:>f(§j.f(4)=0<:>
f(4)=0 x=

xe(l;4j.

3

Ta nhin théy g(—2);g(—1);g(l);g(2);...;g(l2) déu nhan gia tri am, tirc 1a f(%)f@) <0.
Ma f (x) lién tuc trén (%;4) nén f (x) =0 ton tai it nhat mot nghiém xe(%;4j. Tuc la
ye {—2;—1;1;2;3;...;12} thoa yéu cau bai toan.

Ta nhan thay g(y)>0 véoi y>13.

Khi y> 13thif(x) = 73 Pz —1-xy>0,Vxe [%;4] nén loai y>13.

Vay ye{-2-11;23;..;12}, hay c6 14 gid tri y.
Chon B
bat log, (x‘|'2y_1)=l‘:>)c-i—2y_1 =2 e x =21 -2

Phuong trinh da cho tré thanh: 27 —¢ = 2(2’ -2 ) -y 22" +y=22"+t
Xét ham sb f(x) =2.2"+x dongbiéntréen R= y =1.
Suy ra phuong trinh log, (x +27! ) =yox+2 =2 o x=2""

2<x<2021=2<2' <2021 < 1< y—1<log, 2021 <2< y <log, 2021 +1.
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Cau 39:

Cau 40:

Do yeZ nén y€12;3;4;...;11; co 10 gia tri nguyén cla y .

Ma x = 2" nén véi mdi s6 nguyén y e {2; 3;4;..51 l} xac dinh duy nhit mot gi4 tri nguyén x .
Vay ¢6 10 cip s6 nguyén (x; y) thda man bai toan.

Chon C

Ta co: 8257 = (1+xy).8" R —(1+xy)=0.Xéthamsé f(x) = g2 —(1+xy)
Ap dung bét dang thirc @* >x(a—1)+1 tacé

f(x) = g2 —(1+xy) > 7(2x2 +xy—4x)-|—1—(1+xy) =14x" +2x(3y—14)> 0,vy=>5
Dodo y<4

Véi y<-2=xy<-1= f(x)>0 (loai)

V6i y=—1= f(x)=8"""" 4 x-1

Taco f(5)>0; f(%j<0 = f(x)=0 c6 nghiém xe(%;Sj => y =1 théaman

x=0

re? (TM) = y =0 thoaman

V(’riy:O:>82Xz=84"c{

Voi y>0co f(5)=8"""~(1+5y)>0,Vy>0

y_3

f[%szz 2—(1+%}<0,Vy={1;2;354} =/ (x)=0 c6 nghiém xe(%;SJ

Vay y={—1 ;0515 2; 3;4}.
Chon B
4x+3y+1-15"=0

bat lo Ax+3y+1)=log (x* —2x+1* )=t = *).
: ng( Yy ) gﬁ( Yy ) {(x—1)2+y2=6t+1 *)

Hé c6 nghiém < duong thing A:4x+3y+1-15" =0 va dudng tron (C):(x—l)ery2 =6'+1
c¢6 diém chung, v6i tim / (1,0)

|5-15| 2Y
@d([,A)SR@TS\/6t+1 & 225"'-10.15 -25.6'<0 =15 —6. g -10<0

t t
Xét ham s6 f(t)=15[—6.[%j —10. Pao ham f'(t)=15[.1n15—6.(§j ln%>0,Vt

Do vay: ham s6 f'(¢) dong bién trén R. Khi dé £ (1)< 0 < 1<0,9341
Do (x—l)2 +y*=6"+1nén |y|£\/6’ +1, dan dén |y|£6. Két hop gia thiét ta suyra y =6.

Thir lai:
Vo6i y =6, hé (*) tré thanh

{4x+19—15t=0 (15I_23
=

2
, ] = 6' 35> 225' +1089 = 46.15' +16.6' (**)
(x-1)" =6' =35 4

Néu £ <0 thi 15 <1,6' <1=>225"+1089 > 46.15" +16.6" .
Néu t>1=15" > 6', ta s& ching minh 225 +1089 > 62.15".
Thit viy, ta co 225' +1089—62.15' =(15'~31) +128>0
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Dan dén 225 +1089 > 62.15 > 46.15 +16.6'.
Néu 0<7<1 thi 15' <15,6' <6 =225 +1089 > 46.15' +16.6"
Viay (**) vo nghiém.

Cau4l: Chon B

Taco 2+ :(x2 +y° —2x+2)4" e Lt (x—1)2 +y2+1

Pt £ =(x~1)"+)* >0, khi do 2' =t+1,1>0.

Xéthamsd f(1)=2'—1-1,¢>0.Co f'(t)zzfmz—l:o@t=10gzﬁ=t0zo,5287.
n

f'(t)>0=t>1,va f(0)=£(1)=0.

Ta c6 bang bién thién

t -0 0 tn 1 +00
7t -0 +
+00 E +ox
flto

. t=0
Tur bang bien thién suy ra f(t) =0 L {

x=1
Voi t=0=(x—1) +* =0@{ .
y=0
Véi t=1=(x-1) +)* =1= )y <l=>-1<y<I
Ma y nguyénnén y nhan gia tri—1 hodc 0 hodc 1
V&i mdi giatri y = —1 hodc y =0 hodc y =1 ludn c6 gid tri X thoa man.
Vay c6 ba gid tri cia ¥ thoa man.
Cau42: Chon D
Diéu kién x4c dinh: x > 0.

Pit =3 véit>0.Taco 3 :32“’%2*:(3 ) =

Phuong trinh da cho tr¢ thanh #* —2(m+ 6)t+m2 -1=0.

Nhan théy mdi gia tri ¢t >0 c6 mét va chi mot gia tri x > 0.
Do d6, phuong trinh da cho c6 hai nghiém phan biét khi va chi khi phuong trinh c¢6 hai nghiém

(m+6)2 —(m2 —1) >0
duong phan biét hay 12(m+6)>0 @me(—f—;;—lju(lfroo).
m*—1>0
Taco xx, >2 < log, (x,.x,) > 1 3°00) 5 3 ¢ 3ouirienn 5 3 o glnli) gheal) 5 3

Sty >3 hay m’ —1>3 & me(—0;-2)U(2;+0) .
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Két hop lai, ta dugc m > 2 hodc —%<m<—2.

m| <10 nén me{-3;3;4;5;6;7;8;9;10} .
Do d6 ¢6 9 gia tri m thoa man yéu cau bai toan.

Cau 43: Chon A
Diéu kién x> 0.

Vi m nguyén,

3 W LAV
Taco: 3 =33 +(m+2)3 " —m3 =0
Lo Lo Log
S O S j+(m+2).3x =0 (9.
i-;-2\/; i+ v +x 33l\/;\5 3
patr=3" " =33 o3 207

Khi d6 phuong trinh c6 dang: < £ =347 +(m+2)t—m =0 (**).

Ta tim m €[-2020;2021] d€ phuong trinh (**) c6 nghiém 16n hon hogc bang 27.
Tacé: (**) <> (t-1)(£ =2 +m)=0 <> =2t +m=0 (1227

I-m=0

t=1+1-m’

Véy dé phuong trinh (**) c6 nghiém 16n hon hodc bang 27.

(-1 =1-m @{

1-m=>0 m<1 <675
= = S ms — .
1+N1-m =227 1-m>676

Vi m €[-2020;2021] nén ¢6: 2020 - 675+1=1346 gia tri m .
Cau44: Chon A

(x* —2mx)(2”2"4””’ - 2)+ (x* —dx+m —1)(22”2-‘“"” —1) -0

Nhan 2 vé véi 2:

(242 —4mx)(2x2*4“m - 2)+ (x* —4x+m —1)(22"2*“"” —1) =0

Dit: a=2x"—dmx, b=x"—dx+m—1= a(2x2*4x+m —2)+b(22"2’4’”“ —1) ~0 (¥)

2h+l _2 B 2_2a+1
P .

Néu a#0,b#0 thi

5 x=0
x —2mx=0
(tm):{ =|x=2m

> 4xim—1=
romtem 0 x*—4x+m—-1=0 (1)

=0

S a
uy ra.
Y

Pé ¢6 3 nghiém thuc phan bi¢t thi c6 nghiém:

7+65
8

x=0=>m=1;, x=2m=>m= ; nghiém kép =>m=>5

Cau 45: Chon A
DPit u =2 > 0 thi phuong trinh tr¢ thanh au’ —bu+50=0.
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Cau 46:

Phuong trinh ¢6 hai nghiém phan biét x,x, trong duong phuong trinh c¢6 hai nghi€ém phan bi€t

b*>—200a >0

duong u,,u, , nghia la LA < b’ >200a.
a

&>0

a

it v=3" >0 thi phuong trinh tr& thanh v’ —h.v+50a = 0. Phuong trinh c6 hai nghiém phan
biét x,,x, twong duwong v6i phuong trinh c6 hai nghi¢m phan biét duong v,,v,, nghia la
b*> —200a >0
b>0 < b >200a.
50a>0

Taco x, +x, >x +x, < log, v, +log, v, > log, u, +log, u, < log,(v,v,) > log, (u,u,)
< log, (50a) > log, (ﬂj < log, a+log, a>log,50-1og,50~2,08.
a

Mit khac ham s6 f(a)=log,a+log,a (a>0) 1a ham s ting, f(2)~1,63 va f(3)~2,58

nén a>3. T dé tacd b> >200a >600=>h>25. Viy minS =3.3+4.25=109.
Chon C

log, [ (x+2)(y+1)]™ =125~ (x~1)(y+1)

(y+1)log5[(x+2)(y+l)]—125 [(x+2)-3](y+1)

125 25

1
& log, [ (x+2)(y+1 :| +2)-3] @logs(x+2)+log5(y+1)=ﬁ—(x+2)+3
125 .
<:>logs(x—+_2)_’_(x—+_2)Z?_l‘)gs(J}‘Fl)"'l()gs5
Y

& log; (x+2)-|—(x-|—2)=£51+10g5(y+1)_1 +1log, 125
y+

c>10g5(x+2)+(x+2)=%+1 g{yil]+log5125

125 125

> log, (x+2) + (x+2) = log. (_]+_

y+1) y+1

OF

bat f(¢)=1log,t+¢. Tap xac dinh: D =(0;+00). Taco: f'(¢)=

+1>0,VteD.
tlns

Suyra f(t)=log,¢+¢ dongbién trén (0;+o).
125 125 125

(*)<:>f(X+2)=f(y—]<:>x+2=—<:>x:__2

+1 y+1 y+1

Ta co: x>0<:>12—5—2>0 12—5>2<:>125>2(y+1) <:>y<%.

y+1 y+1

. 12
Kéthopvoi y>0tacod ye (0;73). Ta c6 danh gia:
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12
P:x+5y=—5—2+5y:12—5+5(y+1)—722 12—5-5(y+1)—7:43,Vye 0;E .
y+1 y+1 2

y+1

Ping thirc xay ra @%=5(y+1)<:>y=4e[0;%):>x=23
y+

Vay P =43 khi (x;y) = (23;4).
Cau47: Chon A
Phuong trinh < (4x + 7)(2xy —y)(e2xy_y - 64“7) = (4x + 7) - (2xy - y)
D@ thdy x,yeZ va y =0 khong 1a nghiém ctia phwong trinh nén phwong trinh thanh
1 1 1

2oy _ ] _ _ Pt a=2xy—y, b=(4x+7)ta duge ¢ -+ =’ — L,
¢ ¢ (2xy—y) (4x+7) damsrny (x+ )a e e a ¢ b

Ham s6 f(t)=¢' —% dong bién trén mdi khoang (—0;0), (0;+o0) nén ta xcets 2 trudng hop

sau

Néu a.b >0 phuong trinh e”—l:eb—lca:b thay lai ta dugc y:4x+7 =2+ 2
a b 2x -1 2x—1

do

x,yeZ

Nén suy ra 95(2x—1) dodd 2x-1e {il;i3;i9} gia va thtr lai ta duoc 6 cédp (x;y).

, a>1 a<-1
Néu ab<0=> hoac .
b b>1

e —e" >e— 1 >2
= € do d6 phuong trinh khong xay ra.

——l£1+1:2
a b

az
b<-1

Trwong hop {

a<-1 X
Tuong tu truong hop {b 1 cling khong xay ra do d6 co6 6 cap (x; y) théa man deé bai.

Cau 48: Chon C
Ta co: 472+ —[ﬂ— 3) 2923 30472 2(3—3 22 s
21 21 21 21

Pt 1 =22 (12 2)

Phuong trinh tro thanh: £* —2 ﬁ—3jt+ﬁ+3 =0 (*)
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bé phuong trinh da cho ¢6 ding 3 nghiém phan bi€t thuoc (0;3] thi co the xay ra cac truong

hop sau:
— . 4<t <32
Trudng hop 1: Phuong trinh (*) c6 hai nghiém phan biét #,,z, thoa man
2<t,<4
2
Taco: £ -2 Pz |ie L y3=0e M LHOHI_ b
21 21 21 2t—1

Khéo sat ham trén doan [2;32] ta c6 BBT:

t |2 3 4 32
f(t)

1219/63
19/3

g
f(t) \ 43/7
6 /

Ttr bang bién thién ta c6 diéu kién can tim la: % <2 % < 129<m<133.

Do meZ = m={129;130;131;132}. VAy c6 4 gid tri nguyén cua m théa man diéu kién dé bai.

t, =2
Trudng hep 2: Phuong trinh (*) c6 hai nghiém thoa man ' .
2<t,<4
{ =2
Thay #, =2 vao phuong trinh (*)ta dugc m =133 khi d6 c6 hai nghiém 14 "
f=—>
3

Viy c6 tat ca 4 gia tri nguyén ctia tham sé m thoa man diéu kién dé bai.
Cau49: Chgn A
10 1 10 1 10 1
— -~ — + +1)  — o+
10* =(x+y+l+lj.ley o100 2T o 100 =[1+ij.1oxy
Xy Xy xX+y Xy
Xétham s f(t)=1.10" trén khoang (0;+c0).

£1()=10"+110'In10>0, V¢>0 nénhamsd f(r)=10" dong bién trén khodng (0;+o)

10 1
— —+1
Do do: 10 .10"”=[1+L].10xy Rt 10 :1+L
x+y Xy xX+y Xy

<:>10=(x+y)[1+iJ<:>10—(y+lj=x+l.

Xy y X
1 1 .
Vi y+—22, Vy>0 nén x+—<8<> x*—8x+1<0< 4-+/15<x<4+/15, xeN
Yy X
= xeA4={1;2;3;4;5,6;7}.
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A>0
. 1
Véimdisd a>0 phuongtrinh y+—=a< ¥y —ay+1=0 (*) c6{S=a>0
y
P=1>0

= Phuong trinh ludn c6 hai nghiém y > 0. Vay ¢6 14 cip (x;y) théa man yéu cau bai toan.
Cau 50: Chgn A

2

Ta ¢6: < 3" log, [(x + 1)2 + 2} =3 log, (2|x—m| + 2)

Xétham s6 f'(¢)=3"log, (t+2) v6i t €[0;+ )

¥
(t+2)In3
Suyra f(¢) dong bién trén [0;+o).

Taco f'(¢)=3"In3.log, (1+2)+ >0Vre[0;+x)

Do do <::>f((x+1)2)=f(2|x—m|)<::>(x+l)2 =2|x—m|
{2x—2m2x2+2x+1 {2m=—x2—1
= =

2x=2m=—-x*-2x-1 2m=x2+4x+1'

Xét phuong trinh hoanh d¢ giao diém ctia do thi (B):y =-x" -1 vadd thi (B,):y=x" +4x+1
X —l=x"+dx+12xX +4x+2=0x=-1=>y=-2.
V& hai dd thi (P) va (P,) trén cung mét hé truc toa do Oxy ta dugc:

y

[ 1
2m=-1 |"775
Tir 6 thi ham s6 ta duoc | 2m = -2 < | m=—1 thoa yéu cu bai toan.
2m=-3 3
m=-——
L 2
2 , A e .1 3
Tong cac phan tircua S 1a —5—1—5:—3.
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[1I. PE VAN DUNG CAO MU VA LOGARIT SO 03

Cau l:

Cau 3:

Cau 6:

Cau7:

Cau 8:

s DE BAI
Cho cac s thuc khong am a,b,c thoa man 2° +4" +8° =4. Goi M,m lan luot la gia tri 16n
nhat, gia tri nhoé nhat ciia biéu thitc S =a+2b+3c . Gid tri clia biéu thiuc 4 +log ym bang
L2899 B. 2096 c. 21 p. 4
500 729 50 25
Biét rang x,y 1a cac s6 thuc duong sao cho 3 s6 u, = 8%, u, =227y =5y theo thu tu

1ap thanh mot cap s cong va mot cap sé nhan. Khi dé, tich 2*.y* ¢o gié tri bang:

A. 10, B. 5. C. 5. D. 1.
Cho ham s6 y = f(x) c6 bang bién thién nhu hinh vé&
x —00 —1 1 +00
['(x) - 0 = 0 -

|

Bét phuong trinh f(e’“) <m(3e* +2019) nghiém dung v4i moi x € (0;1) khi va chi khi

A C R ()

B.m>———o. em2 . .
1011 3e+2019 3e+2019

A.m>———
1011

Cho a,b 1 hai s thuc thay d6i thoa man 1<a<bh <2, biét gia tri nho nhat cia biéu thirc
P=21log, (b2 +4b—4)+logi ala m+33n véi myn 1ash nguyén duong. Tinh S=m+n.
A. 5=9. B. S=18. C. S=54. D. S=15.

C6 bao nhiéu s6 nguyén y €(—20;20) théa man 2+1log ; (3x° +1)<log ; (yx* —6x+2y) véi
moi xeR?

A. 9. B. 11. C. 10. D. 8.

Cho hinh vuéng ABCDcé cac dinh 4,B,C twong tng nam trén cac d6 thi ciua cic ham sb
y=log, x,y=2log, x,y=3log, x. Biét rang dién tich hinh vudng bing 36, canh 4B song song
v6i tryc hoanh. Khi d6 « bang

A. 6. B. 3. c. 6. D. 3.

3
Cho phuong trinh (loggx—log2 %J\/e’“—m =0. Goi S la tap hop gia tri m nguyén voi

me [—10;10] dé phuong trinh c6 diing hai nghiém. Tong gid tri cac phan tir ciia S bang

A. -28. B. 3. C. -27. D. -12.
ST n . |log,,x" +16 .
SO gia tri m nguyén, me[—20; 20] ,sao cho min —— =16 la
<031} log 5 x+m
A. 5. B. 1. C. 20. D. 40.
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Cau9: Cho phuong trinh In(x+m)—e”+m =0, vo1 m la tham 50 thuc. Co6 bao nhi€u gia tr1 nguyén
m €[-2021;2021] dé phuong trinh d cho ¢6 nghiém?
A. 2022. B. 4042. C. 2019. D. 2021.
Cau 10: Cho cac s thuc x, y théa min 5+16.4° 2 = (5+16x2-2y).72y-x2+2. Goi M va m lan luot I
gid trj 16n nhit va gid tri nh nhét ctia bidu thire P =X 0V *20 pin - prm.
2x+2y+5
A T=15. B.7=2, c.r=2 D. T=10.
2 2
Caull: < (4x+ 7)(2xy—y)(e2"y’y _e4x+7): 2x(2-y)+y+7 Cho a, b, ¢ 1a ba sb thyc duong doi
mot phan biét. C6 bao nhiéu by (a;b;c) thoa man: a”** <b*?; b < et <at?
A. 1. B. 3. C.6. D. 0.
A e Ao o2 A \ ~ Xty 1 1 C 12 ,
Cau 12: Xét tat ca cac sO thuc duong x,y théa man 0 +log 2—+2— =1+2xy . Khi bic¢u thtc
X 2y
?-f'% dat gia tri nho nhét, tich xy béng
9 1 9 1
A —. B. —. C. —. D. —.
200 64 100 32
Cau 13: Cho phuong trinh log?, ﬁ(\/xz 1 +x)+(m2 ~2)log, ﬁ(\/xz +1 —x)—l:O v6i m 13 tham s
thuc. Goi S 1a tip hop tit ca cac gia tri cia m dé phuong trinh c6 2 nghiém phan biét X5 X,
X +1- . .
thdéa man N T 7+4+/3 . Tich cac phan tu cia S bang
«/xzz +1+x,
A. 4. B. 4. C.0. D. 2.
Cau 14: Xét cac sd nguyén duong a,b sao cho phuwong trinh .4* —b.2* +50 =0 c6 hai nghiém phén biét
X,,x, va phuong trinh 9*-53"+50a=0 co6 hai nghiém x,,x, théa man diéu kién
X, +x, > X, + X, . Tim gia tri nho nhét ctia biéu thitc S=3a+4b.
A. 109. B. 51. C. 49. D. 87.
Cau 15: Cho hai sb thuc duong x, y thoa man log, [(x+1)(y+1)]erl =9—(x-1)(y+1). Gia tri nho
nhit cta biéu thic P=x+2y la
11 25
A Py == B. By = C.P. =-5+6J3. D.P.=-3+62.
Céu 16: C6 bao nhiéu s6 nguyén ” théa man lr1_x+l >1n—x+ﬁ , Vx>0 x=#19
x+l x x-1 x
A. 2. B. 1. C. Vo s0. D. 0.
Céu 17: C6 bao nhiéu s6 nguyén y nam trong khoang (—2021;+oo) sao cho véi mdi gid tri ctia y ton

tai nhidu hon hai s6 thuc x théa man x* + y+(x* —x).2020" =(2x* —x+ y).zozoﬂz ?
A. 2020. B. 2019. C. 2021. D. 2022.
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

0x

V2x+1-1

. 1
man phuong trinh trén, gia tri nho nhat cia 7' = g\/ 2x+1 (2x + 4) +2x+ g —2.3% thudc khoang

Cho phuong trinh 2log, + 2(\/2x 1| y|) ~3%142x=0.V6i cac cap s6 (x;) thoa

nao sau day?
A. (~4;-2). B. (-11;-9,5). C. (-6;-4). D. (-9,5;-8).

Cho ham s6 bac 4 c¢6 dd thi nhu hinh v&. Cé bao nhiéu gia tri nguyén cia tham s6 m va

me[-2021;2021] dé phuong trinh logf (x)+x[ f(x)=mx]=mx’~ f(x) c6 hai nghi¢m

mx’
duong phén biét?
y
1
0
—1 1 X
A. 2022. B. 2020. C. 2019. D. 2021.
Biét diéu kién cin va da cua tham s65 m d& phuong trinh
log} (x + 2)2 + 4(m —5)log1 L &8m+4=0 c6 nghiém  thudc [—§;6J la
5 5 X +2 2
me (—oo;a]u[b;+oo). Tinh gia tri biéu thac T=a+b.
A.T:—§. B.Tz—g. C.T=§. D.ng.
3 3 3 3

Cho hai s6 thyc duong a, b théa man %logza =10g2%. Gi4 tri nho nhat cia biéu thic

P=4a’ +b’ —4log2(4a3 +b3) dugc viét duéi dang x—ylog,z , V6i x,y,z>2 1a cic sb

nguyén, z 1456 1é. Tong x+ y+z bang

A. 11. B. 2. C. 1. D. 4.

C6 bao nhiéu g4 tri nguyén cia tham s6 m dé bat phuwong trinh
2 —

log, )czélﬂ <2x* +7x+7—-m nghiém dang véi moi x €[1;5]?
X +x+2

A. 11. B. 10. C.9. D. 12.

Xét cac s6 thuc x, y théa man 50 +259 (¥ +* =1-xy)=5"""=0. Goi m, M lan luot
1a gi4 tri nho nhét, gia tri 16n nhat cia biéu thie P=x* + y* —x*y?. Khi d6 3m+2M bang

A 3m42M =1. B. 3m+2M=%. C. 3m+2M=%. D. 3m+2M =—1.

Tim tat ca cac gi4 tri thyc cia tham s6 m sao cho khoang (2;3)thudc thp nghiém cua bét
phuong trinh log; (x2 +1) > log; (x2 +4x+ m) -1
A.m e[—12;13]. B. m e[—13;12]. C.m e[—13;—12]. D. m 6[12;13].

343 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPE: MU VA LOGARIT

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

C6 bao nhiéu s6 nguyén x € |-2021;2021] dé tmg véi moi x c6 toi thiéu 64 s6 nguyén y thod

man log,/x*+y >log, (x+)?

A. 3990. B. 3992. C. 3988. D. 3989.

Goi S 1a cac cdp sb thuc (x,y) sao cho In(x—y)" —2020x=1In(x—y) —2020y +*”' va
e[-1;1]. Biét rang gia tri 16n nhat cia biéu thuc P = ¢*2" (y+1)-2021x* v6i (x,y)e S dat

dugc tai (x,;y,). Ménh dé nao sau day dang?

1 11 1
A. x, e{z;l] B. x, € {4 2] C. x, €[-10). D. x, E{O;Zj.

C6 bao nhiéu cip sb X,y 1a cac s6 nguyén khong am théa mén:
2(1+M)2 +log, (x+2y)=2log, (x2 +y’ +2)cy+x)+2(x+y)2 +4x+4y
A. 2. B. 3. C.4. D. 5.
C6 bao nhiéu sb nguyén m <2021 dé c6 nhidu hon mot cip sb (x; y) thoa man
log Py 2+4(4x—2y+m)21 va 4x-3y+1=07?
A. 2017. B. 2020. C. 2019. D. 2022.
Cho céc sb thuc x,y,z thoéa man log, (23(2 + yz) =log, (x3 + 2y3): log z . C6 bao gia
tri nguyén ctia z dé c6 ding hai cip (x, y) thoa mén dang thirc trén.
A. 2. B. 211. C.99. D. 4.
C6 bao nhiéu s6 nguyén duong y sao cho tng véi mdi y ludn co it hon 2021 sb nguyén x

thoa min [log2 (x+3) —1].(log2 x—y)<0

A. 20. B. 9. C. 10. D. 11.

C6 bao nhiéu ty nhién a sao cho ton tai sb thuc x thoa
20217 (¥ +2020) @) £2020

A. 9. B. 8. C.5. D. 12

C6 bao nhiéu cgp s6 nguyén duong (x;y) véi y <2021 théa man

log x+l <4y*+4y° —x*y* -2y°x.
2y+1

A.2021(2021-1).  B.2021(2022-1).  C.2022(2022—1).  D. 2022(2022+1).
Cho céc s6 thuc x,y,z thoa man log, (2x2 + yz) =log, (x3 + 2y3) =logz. Co bao gia tri nguyén

clia z dé co ding hai cip (x, y) thoa man dang thirc trén.

A. 2. B. 211. C. 99. D. 4.

S gia tri nguyén duong ctia m dé bat phuong trinh (2“2 -2 ) (2" - m) <0 ¢6 tap nghiém chira
khong qué 6 s6 nguyén 1a:

A. 62. B. 33. C. 32. D. 31.

Cho phuong trinh m2" T g 22 = 7log, (x2 —4x+log, m) +3, (m 1a tham sd). C6 bao

nhiéu s6 nguyén duong m sao cho phuong trinh da cho c6 nghiém thuec.
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

A, 31 B. 65. C. 32. D. 64.

Hoi ¢6 bao nhiéu sd nguyén 4m a dé phuong trinh 3T ! 5= |x—4|+a co6hainghigm
thuc phan biét?

A. V0 s0. B. 5. C.7. D. 4.

Tap hop tit ca cac gia tri thuc cta tham s6 m dé phuong trinh

e +e" = 2(x+\/1—x2 )(1+x\/1—x2 ) c6 nghiém la
1 1 1

A. (—o03In2). B.|0;—In2 |. C.|—In2;+o |. D.|—0;—In2|.
2 2 2

C6 bao nhiéu s nguyén m € [—2021; 2021] sao0 cho ton tai s6 thyc x théa mén:

1
3 Jufoea? 3(1112“’"] — L 1= —logy x| + m
In2 2
A. 2021. B. 4041. C. 2020. D. 4040.
Goi S 1a tap cac s6 nguyén me[-2020;2020] dé phuong  trinh

log] x — log ; x=m—\/m+log, x c6 dung hai nghiém. S6 phan tir cia S bang
A. 1. B. 2020. C. 2021. D. 0.

Cho phuong trinh log* x +log® x —2log? x —3mlog x —m* = 0 (1),. Biét tap tit ca cac gia tri thuc
ctia tham s m dé phuong trinh c6 4 nghiém phan biét thuoc doan [ﬁ, 100} 1a (a;0)U(b;c)
. Xét T=a+b+c, trong cac khéng dinh sau, khfmg dinh nao dang?

A. T e(2;3). B. Te@;zj. C.Te(01). D. Te(l;%j.

C6 bao nhiéu s6 nguyén duong m nho hon 20 thoa méan phuong trinh log(mx+ log m’”) =10*

c6 dang hai nghiém thuc x phéan biét.
A. 13. B. 12. C. 10. D. 11.

C6 bao nhiéu sb thyc m dé phuong trinh sau c6 3 nghiém thuc phan biét:
g log 5 (x2 —2x+ 3) 4 log, (2|x—m|+2)=0.
3

A. 3. B. 2. C.4. D. Vo sb.

Xét cac s6 thuc duong x, y thay doi thoa man xl-:)y +log (ZL-FZLJ =14 2xy. Khi biéu thic
X 2y

¥+i2 dat gia tri nho nhét, tich xy bang

Xy

AL B. . c.—. p. L.
32 100 200 64
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a-2b+8>0
Cau 44: Goi M lagiatri nhd nhét cta biéu thirc g(a;b) =a’ +b* v6i a,b théaman {a+b+2>0 .Khi
2a-b+4<0
me[0;M] thi téng cac nghiém cua phuong trinh
log, -— (x —2x—2+|1- m|) =log,, J—( ? —2x—3) thudc khoang?
A. (2 2+J§;+oo). B. (1;2+4/3).
(2+J_ 2\/2+I) ( e j

Cau45: Goi S la tap hop cac s6 nguyén m sao cho phuong trinh log, (3" +2m) :10g5(3" —mz) co
nghiém. Tong cac phan tir ciia S 1a
A. 4. B. 2. C. 3. D. 5.

Cau 46: C6 bao nhiéu gid tri nguyén cua m thudc [-2020;2021] sao cho ton tai x théa man
In’ (x+m)+m3 +e 1n(x+m)3m =e?
A. 4042. B. 2019. C. 2023. D. 2021.

Cau47: CO tit ca bao nhiéu cadp s6 thuc (x; y) théa man déng thoi cac diéu kién
27 tlog, (x* +y* +5)-18=0 valog, . (6+)° ~2[y)=1?
A. 6. B. 4. C. 8. D. 9.

Ciu 48: Cho hai s6 thuc x, y théa man hé thirc 22 = = log,,p., *- Hoi c6 tat ca bao nhiéu gia tri nguyén
me[—40;40] dé ton tai duy nhét mét sb thuc X thoa man hé thirc 4y —10x* —mx—1=0?
A. 51, B. 52. C. 53. D. 31.

Cau49: Cho cac s6 thuc x#0, y >0 thoa min dang thic log, %+y2 =x*~1. C6 bao nhiéu gia tri

X

nguyén cla m dé cé nhiéuhon 2 cip (x,y) thoa man phuong trinh m(2y g 2‘”4") =m*+2>
?
A. 6. B. 15. C.5. D. 16.

Cau 50: Cho phuong trinh 2log, ——— (\/2x+1 - y|) 3% 4+ 2x = 0.Véi cac cap s6 (x;) thoa

V2x+1-1
mén phuong trinh trén, gia tri nho nht cia T = %\/ 2x+1 (2x + 4) +2x+ % —2.3% thudc khoang

nao sau day?

A. (—4-2). B. (-11,-9,5). C. (-6;—4). D. (-9,5-8).

f2 HUONG DAN GIAI

Tuyén chon cac bai toan VD-VDC | 346



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: MU VA LOGARIT

Ciul: ChonB
Dit a =log, x,2b=log, y,3c=1log, z.
Tacd S=a+2b+3c=log, x+log, y+log, z =log, (xyz).
Ma2'+4" +8 =4 S x+y+z=4.
4y 4y 4
Suy ra 4:x+y+223.,3/xy2:>xyzﬁ(§j = S =log, (xyz)slogz(gj :3log2(§j.
. 4 . 4
Do d6 M =max S =3log, 3 khi x=y=z=§.
Mait khac, ta co (x—l)(y—l)20:>xy2x+y+1=3—z:>xyzZz(3—z)22.
Suyra §21,dodd m=minS=1khi x=z=1y=2.
6
310, 3] o3 (4}6 4096
Vay 4" +log, m=4 “*+lo 1=12 V| == =——.
> S % 0s, ) [ 3) 729
Cau2: ChonD
— 220 =g s (1)
bicu kién: y > 0. Theo dé bai, ta co:
22(x—log2 y) — 8x+10g2 y‘sy
2
8x+log2y +5y
:>( y ) :8x+log2y.5y<:>(8X+log2’v—Sy)z:O<:>8x+log2y:5y
= log, (8x+l°g”) =log,5y < (x+log, y).log,8 =log,5+log, y
<:>3x+310g2y:10g25+10g2y<:>3x+2log2y:10g25<:>3x:10g2%(3)
Y
Thay (2) vao (1) ta dugc:
22078 =5y 1 5y o 2078 =5y o x—log, y =log, 5y < x =log, 55 (4)
5 5 3 1 1
Tu (3) va (4) = log,—=3.log, 5y’ = —==(5)") ©)y'=—=y=—+
(3) va (4) = log, -5 =3.log, 5y yz(y) TS T
= xmtog, 3| =tog, 5= 207 <20 ] < B
s ’ 5 J5
Cau3: ChonC

Dau tién, ta nhan thidy ham s6 y =e* luon dong bién trén R cho nén ham sd f(x) va ham s
f(e") cétinh chat gidng nhau nén tir bang bién thién di cho ta c6 thé suy ra tinh chat cia ham
sO f(e).

Xét bt phuong trinh f(e")<m(3e" +2019). Dt r=e" >0, v6i xe(0;1) =€ (Lse).

£ . .. S (@)
Ta duogc bat phuong trinh mé1 1 (¢) <m(3t+2019) < m>——-— (1
: p g f(t)<m( ) (3142019 ()]

_ SO trén t e (Le), taco g'(x) = SO0+ 2019)_23f(t) .
(3t+2019) (3t+2019)

Do ham s& f(x) vahamsd f(e) co tinh chat gibng nhau nén trén khoang dang dugc xét thi
f(@®)<0va f'(t)>0 véimoi te(l;e) = g'(¢t) >0 v6imoi t e(l;e).

Xét ham s6 g(r) =
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Nhu vay ta c¢6 bang bién thién ciia ham sé g(¢) = _JO__ vo6i t € (1;e) nhu sau:
(3t+2019)
! 1 (2
g'(t) +

) /
2

1011

Suy ra, Bat phuong trinh £ (e") < m(3¢* +2019) nghiém ding voi moi x & (0;1) khi va chi khi

f(e)

dung véimoi t € (l;e) o m>2maxg(t) < m > =>m>———
g (Le) &m []g() m2g(e) 3019010

Cau4: ChonD
Taco b’ +4b-42 b’ < (b-1)(b* -4)<0.

2 2
Nén P>2.log, b’ + _ =6log, b+ _ .
log, b—1 log, b—1

2
bat r=log,b. Vi 1<a<b<2 thi 1>1. Dat f(z)=6t+(tl—1j voi t>1thi P> f(t),t>1.

o 1 RE 2 3(t-1)-1
Tacd f'(t)= 6+2(t 1][ (t—l)zJ_6_(t—1)3_2. (t—1)3 :

f’(z)=0:>z=1+i.

%/g

I(r)

I
A !'| i | g

1 6 1
Ta co f( j :6+3i/§.V£1y m=6n=9=>m+n=15.
BB (
3

Caus5: ChonC
Ta c6: 2+logﬁ(3x2+1)§logﬁ(yx2—6x+2y) (1) véimoi xeR.

y>0 >3\/5

PKXD: yx* —6x+2y>0,VxeR < o
4 4 {A'=9—2y2<0 Y7

clogf( ( ))Slogf(yx2—6x+2y)
@3(3x +1)<px* —6x+2y < (y-9)x* —6x+2y-320,VxeR
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a=0 y=9

bx+c>0 —6x+15>0 Vxe(Loai) (y>9 21+333
o oy> TN

a>0 y>9 -2y +21y—18<0 4

A'<0 9-(y-9)(2y-3)<0

y €(-20;20)

A=Y/

Do 1> 3V2 = ye {10;11;...;18;19}. Viay ¢6 10 sé nguyén y thoa yéu ciu bai toan.
2

214333
yZT

Cau 6: ChonB
Tu gia thiét da cho, ta c6 cac dinh 4, B,C cua hinh vuéng ABCD lan lwgt nam trén cac do thi

y=log, x,y=2log, x,y =3log, x.
Do AB//Ox,AB 1. BC nénsuyra CB//Oy

AB = (a’“2 —a";2x, —xl)
Gia st A(a";x,),B(a™;2x,),C(a”;3x,) tacd: ___
BC= (a"3 —a*;3x, —2x2)

nén § =2x,=x,=2x,=2k>0
AB//0Ox a®—a® =0

{CB//Oy R {2x2—x1=0
0
AB 2: (ak _aZk)Z
BC* =k*
Ma dién tich ctia hinh vudng 4BCD bang 36 nén
a"—a* =-6 a"-a** =-6
2 k 2kN\2
AB*=(a" —a™) =36: {k w_g ol g g
BC* = k* =36 “Te= “Te=
k=56,k>0 k=6

Khi do A(a®;2k), B(a*;2k),C(a";3k) = {

S ypop = AB*= BC*=36 = {

k=6
Cau7: ChonA

3
Ta co: (logﬁ x—log, %j e—-m=0

3

x>0 log? x —log, — =0 log> x—3log, x+2=0
= 4 =

m<e* e =m
Ve'—-m=0

log, x=1 x=2

biéu kién: {

S|log,x=2<|x=4
e"=m e'=m

Trwong hop 1: m <0. Khi d6 phuong trinh e* =m v6 nghié¢m.
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x=2
3 —
\ . 2 X X x_4
Trwong hop 2: m>0.Khi | log; x—log, — [\e' -m =0 <
4 x=Inm
x2Inm
2S1n(m)<4 s .

Pé phuong trinh chi c6 hai nghiém phan biét thi: [ e <m<e

Inm<0
Ngoai rakhi m=1 thi ¢ =1<:>x=0(l).Nén m=1,8;9;10.
Vay m e{—10;—9;—8;—7;—6;—5;—4;—3;—2;—1;1;8;9;10} :>Zm= -28.

Cau8: ChonB
_ mlog,,x+16

Déttzlogmx.f)ét f(x)—W(x>0).
2
Khi do: Xét (1) ="""1 1r6n doan [0:1]. Twrds f7(r)= 210
t+m (t+m)
16 m+16
0)=—, f(1)=
f( ) m f() m+1
2
Truong hop 1: me[—ZO;—4]:>f’(t):(m _162 >0,Vre[0;1].
t+m

Nén ham sé dong bién trén khoang (O;l) .
Suyra, f(0)< f(£)<f(1)<0 nén |£(0) 2] £ (e)2|£(1)|>0, Vee[0:1].

A m+16 . m+16
Nen ma (1)~ (1) =220 <0 mind (0| 1) = =] 1),
sz(l)
Ma"“m 16| 30 .
m+1 mz—(l)
17
\ , m* —16
Trudng hop 2: me[—4;0]:>f(t):( - <0,Vre[0;1].
t+m

Nén ham s6 nghich bién trén doan [0; 1].

Suyra, 0> £(0)> f(¢)= £ (1) nén | £ (1)| 2|/ () 2|7 (0)]>0, Ve e[0:1].

R . 16
Nén Eil[%;ﬁ‘]f(x):f(o)j ){gérll]|f(x)|=|f(0)| = Z(m;tO).
=1(!

Ma E=16<:I> " () .
m m:—l(l)
\ , m* —16

Trudng hop 3: me[0;4]:f(t)=(tJr ? <0,Vre[0;1].

m

Nén ham sb nghich bién trén khoang (0; 1) .
Suyra, f(0)> f(£)= f(1)>0 nén | £ (1) 2|/ () 2| (0)]>0, Vi e[0:1].
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m+16
Nengl[(l)rllf() f :>m1n|f | | )|= p— (m;t—l).
m=0(n)
Ma "””6 16| 3
m+1 m (])
17
m* —16

Trudng hop 4: me[4;,20]= f'(¢) =

(o) >0,Vte[0;1].

Nén ham s6 dong bién trén khoang (0;1) .
Suyra, 0< f(0)< f(£)<f(1) nén 0<|£(0) <| £ (1) <] (1)

Nen i ()= 7(0) = minl (0]=1 (0] = '8 ¢

xe[O;l]

Ma

16 m=1(1) . -
—| =16 < . Vay tong hop céc truong hop: m=1 .
m m=—1( )

Cau9: ChonD
biéu kién: x+m>0.
5 . o . x+m=e¢'
Pat t=1n(x+m)c>x+m=e , ta ¢6 h€ phuong trinh sau: .
t+m=e"
Suyra x—t=¢' —e' e +x=e+1 (*¥).
Xét ham s f(x)zex +x,cod f’(x) =e" +1 >0,Vxe]R:>f(x) ludn ddng bién trén khoang
(—o0;+0).
Ta thay (*) c6 dang f(x)zf(t)<:>x=t.
Khi d6 ta ¢6 phuong trinh x+m=e' < m=e" —x
Xét ham s6 g(x)=e"—x,c6 g'(x)=¢"-1; g'(x)=0ce" =1<x=0.
Béng bién thién

T +0

1

Duya vao bang bién thién ta thdy phuong trinh di cho c¢6 nghiém khi m >1.
‘ {m e[-2021;2021]
Ma

7 nén ta c6 me {1 2;...;2020; 2021} Tic 1a ¢6 2021 s6 nguyén m thoa
me

mén dé bai.
Cau 10: ChonB
5416477 = (5416777707 (1)

Pt ¢ = x* — 2y, khi d6 phuong trinh (1) tré thanh: 5+16.4' =(5+16').7*"
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<57 +16.28 =49(5+16[) = 5(7[ —49)+16.28’ -49.16'=0

e5(7 —72)+42”2K%j—(%)2}=0:>t=2

Khi d6: x* =2y =2 < 2y = x* — 2, thé vao biéu thirc P ta dugc:

P:10x+3(x2—2)+26:3x2 +10x+20 _

2x+x° =245 x* +2x+3 f(x)
4y ~22x-10 x=-
()= (x) =0 —4xP —22x-10=0 & I
(x2+2x+3) x:_z
Bang bién thién
X —0 -5 —% 4o
S'(x) - 0 + 0 _
Flx) 3\ / \ ]
\ , 5 (4 5 19
DuavaoBBTtaco:M=7;m=§.Vay T=M+m=7+5=?
Caull: ChonD
. In x
Xét ham s0 = ,
é amsof(x) )
Taco: a"? <b™ o (b+2)lna<(a+2)Inb ;iazs%cf(a)sf(b) (1)
Inb  Inc
b <M 2)Inb < (b+2)1 —= b) < 2
" < (c+2)Inb<(b+2)nc < > C+2<:>f() f(e) (2)
Inc _Ina
a+2< c+2 < < <
c?<a c>(a+2)lnc_(c+2)lna<:>c+2_a+2<:>f(c)_f(a) (3)

Tir (1), (2) va (3) suyra: f(a)=f(b)=/(c)

Ma a,b,c duong phan biét nén dé ton tai bo ba sb (a;b;c) thi phai tdn tai sd thuc m sao cho

duong thang y =m cit d thi ham sb f (x) = lnx2 tai ba diém phan biét hay phuong trinh
X+
In x , i A 1A
=m (*) c6 ba nghiém dwong phan biét.

x+2

1+z—lnx 1 )
Taco: f'(x)=—>—5—= 2(1+——lnx]

(x+2) (x+2) X

f'(x)=0<:>1+z—lnx=0©1+z=lnx (**)
x x

Mit khéc trén (0;-+00) ham s6 g (x)=1 +g 1a ham nghich bién, & (x)=Inx dong bién nén
x
phuong trinh (**) ¢6 khong qua mét nghiém, suy ra ham s6 f (x) c6 khong qua mét cuc tri suy

Tuyén chon cac bai toan VD-VDC | 352



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: MU VA LOGARIT

Cau 12:

Cau 13:

ra vOi moi gia tri cta m , duong thang y =m cat do thi ham so f (x) khong qua hai di€ém suy

ra phuong trinh (*) c6 khong qué hai nghiém, hay khong ton tai bd ba sé (a;b;c) thoa man dé

bai.
Chon B
, X+y 1 1
Ta co: +log| —+— |=1+2xy
0 2x 2y

j—l+2xy

el

c>—+lo( y)—1=2xy+log(2xy)
( j 2xv+log(2x) (1)
(¢)

Xét ham s6: f t =t+logt (t>0)

f'(t):1+t1 10>0 V¢t >0 nén ham s6 f ddng bién trén (0 +00)
In
Véy(l)f X+y :f(zxy)@x—i__yzzxy@y: d
' 10 10 20x-1
20x-1 = ?
Taco:iz+i2=iz+( al ) _ 400 240x+5_400_ﬂ+%=5(1_4j +320>320
x oy X X X X X X

, 1 1
Pang thirc xayra © x=—;y=—=xy =
8 Y PO TIRA TS

Chon B

Ta co: (2+\/§)(2—\/§)=1 vavxi+l—-x= x4l = 1

\/x2+1+x \/x2+1+x-

log;J—( X +1+x)+ m* — 2)10g2\/—(\/x2+1—x)—1=0

log [;]—1:0
2 NP+l +x
<:>10g§+\/§(\/x2 +1+x)+(m2_2 log2+ﬁ(,/x2+1+x)_1:0 (*)

bit t:log2+\/§(\/x2+l+x)<:> x2+1+x:(2+\/§)t,ta co

(
<:>10g2f( X +1+x) 2)
)

. 1 X t1le 1
t(\/x2+1+x)1n(2+\/§).(\/x2+1 1] ln(2+\/§)\/x2+1

Khi d6 phuong trinh (*) da cho tro thanh: ¢* + (m2 - 2)t—1 =0.

>0;Vx.

Yéu ciu bai toan tuong dwong: Phuong trinh /% + (mz — 2)t —1=0 c6 2 nghiém phan biét ¢, ;¢,

théa man ! =7+4\/§<:>(2+\/§)7(t1ﬂ2)=(2+\/§)2<:>t1+t2=—2.

(2+\/§)t1 (2+\/§)t2
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Cau 14:

Cau 15:

A>0 (m*-2) +4>0
& 5 & Sm=32.
2-m"=-2 m=12

Vay S ={-2;2}. Tich céc phén tir cua S 1a: —4.

Chgn A
DPit u =2" >0 thi phuong trinh tré thanh au’ —bu+50 = 0. Phuong trinh c6 hai nghiém phéan
biét x,x, twong duong phuong trinh c¢6 hai nghiém phan biét dwong wu,,u, , nghia la

b* —200a > 0

é>O < b*>200a.

a
50
a

>0

bit v=3" >0 thi phuong trinh trg thanh v’ —b.v+50a = 0. Phuong trinh ¢6 hai nghiém phan
bi¢t x,,x, twong duong véi phuong trinh c6 hai nghiém phan biét duong v,,v,, nghia 1a
b> —200a >0
b>0 < b >200a.
50a>0

Tacod x, +x, >x, +x, < log, v, +log, v, > log, u, +log, u, < log,(v,v,) > log, (uu,)
< log, (50a) > log, (S—OJ < log, a+log, a>log, 50 -log, 50 ~2,08.
a
Mit khac ham sd f(a) =log,a+log,a (a>0) la ham s ting, f(2) ~1,63 va f(3) ~2,58
nén ¢ >3. Tirdo tacd b* >200a>600=>b>25. Vay minS =3.3+4.25=109.

Chon D

Véi x, y>0 taco:

logs[(x+1)(y+1)}y+l:9—(x—1)(y+1)<:>(y+1)10g3[(x+1)(y+1)]=9—(x—1)(y+1)

<:>10g3(x+1)+log3(y+l):%—x+l<:>10g3(x+1)+(x+1):2—log3(y+1)+%
9 9

©log3(x+1)+(x+1)=log3m+ﬁ (1).

Xéthamsd f(t)=log ¢+ véi t>0.

Taco: f'(1)=

— Ham s f(¢) dong bién trén khoang (0;+oo).

+1>0, Vt>0.
t.In3

Khi dé: (1)@f(x+1):f(LJ@x+1:i.
Y

+1 y+1
N 9 9
Trdosuyra P=x+2y=x+1+2y—1=——+2(y+1)-3>2 —.2(y+1)—3=—3+6\/5.
y+1 y+1
, 9 2 9 32 ~25+27.2
Dau "="xdyra & —=2(y+l) s (y+]l) == y=—-1 o> x=———.
Y y+1 (y ) (y ) 2 Y 2 * 7
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s y= -1.

Véy Pmin = _3 + 6\/5 khl X = _25 +727\/2 . 3\2/2
Cau16: Chgn C

Véi x>0, x#1 taco:

Inx 1 Inx m m 1 1 1 xlnx
—t—>—+—o—<hhx| ———— |[+—eom<2—F—+1=f(x)
x+1 x x-1 «x X x+1 x-1) x x -1

* Xét ham s6: f(x)z—zlen)i+l VOi x>0, x#0.
x —

Xlnx+Inx+1-x°
(1)

f'(x)=0=x’Inx+Inx+1-x*=0 (1).

Taco: f'(x)

2.

Xét ham s6 g(x)zx2 Inx+Inx+1-x" véi x>0
Pao ham g'(x)=2xlnx+l—x
X

1
" =21 1-—.
g"(x) nx+ =

g"(x)= —-1-i3 >0, Vx>0 = Hamsd g"(x) dong bién trén khoang (0;+0).
X x
Tt d6 suy ra phuong trinh g"(x)=0 néu c6 nghiém thi nghiém d6 1a duy nht.

Laico g"(1)=0. Suy ra phuong trinh g"(x)=0 c6 nghiém duy nhit x=1.

Bang bién thién ctia ham s6 y = g’'(x):

x 0 1 +00
g”(X) B 0 N
g'(x)
0

Ttr bang bién thién suy ra phuong trinh g’(x) =0 c6 nghiém duy nhat x=1.

Bang bién thién ctia ham sé y = g(x) :

X 0 1 +o0
g (x)

Ttr bang bién thién suy ra phuong trinh g(x) =0 c6 nghiém duy nhat x=1.
G161 han:
lim £ (x) =1Xigll(1—2.%.ﬁj =1—2§3(%.ﬁj =1-1=0.
Bang bién thién ctia ham sé y = f(x) :
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X 0 1 —+o0

S (x) - !

/(%) \o 0/'

Bat phuong trinh m < f(x) nghiém ding Vx>0, x =1 < m<0.

Vay c¢6 vo s6 cac gia tri nguyén ciia m thoa min yéu cau bai toan.
Cau17: Chon A

Tacé: x*+y+(x* —x).2020"" =(2x* = x+ »).2020"™

& (%7 +).202077 +(x* = x).2020" " =2x> —x + y

& (¥ +)(20207 =1)+(x* - x) (20207 ~1) =0 (1)

2020° * —1 . 20205 —1

X' —x x4y

Néu (xz ~|—y)(x2 —x) #0 thi (1) < =0 (2)

D@ thay vé trai cta (2) luén duong nén suy ra (1) khong xay ra.

X x=0
. x—x=0
Do do (1)<:> & | x=1
¥ +y=0 5
X =-y

Véi y=—1 thi c6 ba gia tri x thoa man dé bai.
Yéu cau bai toan< —y >0 < y<0
Do y nguyén nam trong khoang (—2021;+ oo) nén ye {—2020;— 2019;...;—1} .
Viy ¢6 2020 sd nguyén y théoa méin yéu cau bai toan.
Cau 18: Chon B
bicukién x>0.

Ta c6 210g36—x1+2(\/2x+1 ~[y])-3*"+2x=0

V2x+1
& 2log, (3(V2x+1+1))+ 22 +1-2[p] =374 2x =0

© 2+2log, (V2x+1+1)+22x +1-2[p| -3+ 2x =0

& 2log, (Var+1+1) +20 424 272x+1=2p]+3%

& 2log, (V2rr1+1) +(V2e+1+1) =log, 31 +3%

Xét ham sb y=f(t)=log3t+t:>f'(t)=%+l>0,Vt>0.

tin
Suy ra hamsé y = f(t) dong bién trén khoang (0; +oo) .

Tir (1) = f((J2x+1 +1)2) = /(3" & (V2x+1 +1)2 = 3%,
Do dé T:§\/2x+1(2x+4)+2x+§—2.32y =§m(2x+4)+2x+§—2.(m“)

2
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bat t=v2x+1>1=2x=¢"-1.

1 1 2
Suy ra T=—t(t2—1+4)+t2—1+z—2(t+1)2=—t3—t2—3t——.
3 3 3 3
r ' 2 ' t:_l
CoT'=t-2t-3=>T7T'=0 .
t=3
Bang bién thién

t —1 1 3 +00

T’W - 0+
% +00

7 3

. . 2
Tir bang bién thién suy ra min 7 = —?9 ~-9,67e(-11;-9,5).

Cau19: ChonD

Diéu kién: @>O:{f(x)>o<:>x¢{—l;0;l}.
mx x#0

Xét: log fm(x)z) +x[f(x)—mx1 =mx’ —f(x)
= 10gf(x)+log(x+1)+xf(x)+f(x) = log mx” +log(x+1)+mx3 +mx’
<:>10g[(x+1)f(x)]+(x+1)f(x) =log[mx2 (x+1)}+mx2 (x+1).

Piéu kién bd sung: x+1>0< x> 1.

Xétham sé g(7)=logz+¢ trén (0;+), khi dé: g'(7)= +1>0,Vte(0;+).

tIn10
Suy ra: g 1a ham tang trén (0;+00).
Khi do: ()chl)f(x)zmx2 (x+1)©f(x)=mx2.
Dya vao do thi, & ham s6 y = f(x) va y=mx" cit nhau c6 2 diém c6 hoanh d6 duong thi
m>0.
Két hop véi dé bai: meZ va me[-2021;2021], ta dugc 2021 gié tri cia m thda yéu cau dé
bai.

Cau20: Didukién: x+2>0< x> -2.

Taco log} (x+2)° +4(m—5)10g;$—8m+420

2

< 4log (x+2)-4(m~5)log, (x+2)-8m+4=0

2

)
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< logi (x+2)—(m=5)log, (x+2)-2m+1=0 (1).
2 2
< . 3
bit ¢ =log, (x+2),v0’1 xe[—5;6}:>te[—3;l].
2
Phuong trinh tr6 thanh ¢* —(m —5)t—2m+1=0
St -mt+5t-2m+1=0m(t+2)=1+5t+1

2
Nhan thay ¢ = —2 khong 1a nghiém nén t:—St;l =m (2).
+

Xétham s6 y(t) = ﬂ

én [-3:1].

, t2+4t+9
()=

Tacod y —>0,vte[-3;1]\{-2}.
(1+2)
Bang bién thién :
z —3 —2 1
¥ [Ij + =+
+oo :
»(r) / / 4
5 —oo

bé phuong trinh ban dau c6 nghiém thudc {—%;6} = Phuong trinh c¢6 nghiém thudc doan
[-3:1].
7
Suyra me (—oo;g} ) [5;+ ®).
Cau21: Chon A

Do a, b 1a cic sb thuc duong va %log2 a=log, % < log,a =log, % < ab’ =4.

Dit t =4d’ + b’ =44’ +?+ >3\/ =3ab* =12.
Khi d6 P=4a"+b’ -4log, (4a’ +b*)=t—4log, 1= f(1).
Ta co f’(t)=l—i>0,‘v’t212.

tin2

Vay gié tri nh6 nhat ciia f(¢) 1a f(2)=12-4log,12=12-4(2+1log,3)=4-4log,3.
Suy ra gié tri nho nhat cita biéu thirc P =4a’ +b’ —4log, (4a’+b’) 1a 4—4log, 3.
TrdoétacdO x=y=4, x=3. Tong x+y+z bang 11.

Cau 22: Chgn A
Diéu kién: )c2—4x+m>0<:>(x—2)2 >4-m. (1)
V6imoi x e[1;5], suy ra: 1SXSS<::>—1£x—2£3:>0£(x—2)2 <9 (2).
Tu (1) va (2) suyra: 4-m< 0= m>4 (*).

—4x+
Ta c6 log, " <2x* +7x+7—m
X +x+2
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Cau 23:

Cau 24:

< log, (x* —4x+m)-log,(x" +x+2)<2x" +7x+7-m
c:>10g3(x2 —4x+m)+x2 —4x+m£10g33(x2 +x+2)+3(x2 +x+2). (*%)

Xét ham sb f(t)=t+log,t trén (0;+00), ta co:

f’(t)=1+ﬁ>0 Vit e(0;4), suy raham sé f(¢) dong bién trén (0;+).
n
Taco: (**) <:>f(x2 —4x+m)£f(3x2+3x+6)

< xP—4x+m<3x*+3x+6
S22+ Tx+6>m (3).

Ta tim diéu kién dé bat phuong trinh (3) nghiém ding véi moi x [1;5].

Xétham s g(x)=2x"+7x+6 1aham s6 bac hai dong bién trén (—%; +ooj nén dong bién trén
doan x e[1;5], suy ra: g(x)>g(1)=15.

Suy ra (3) nghiém dung v6i moi x €[1;5] <& m< I}lns?g(x) =g(1)=15.

Két hop diéu kién (*), suy ra m e {5;6;...;14;15} . C6 11 gia tri nguyén cua m .
Chon C
Ta  c6 51257 (x4t —1oxp) =50 =0 0 ST L5 (2 42+ (ap +1)

&5 x4yt =50 +(xp+1) (1).

Xétham sé y =5'+¢ trén [O;+oo) cod y'=5[.ln5+1>O,Vte[0;+oo).
Phuong trinh (1)@x2+y2=xy+1:>2xy£xy+1:(x+y)2—2xy @—%Sxysl.
Ta co: P=(x2+y2)2—3x2y2=(xy+1)2—3x2y2 =—2(xy)2+2xy+l.

Xétham s& y =-2¢7 +2¢+1 trén {—%;1} co y'=—4t+2=0 @tz%e[—%;lj.

Ta co: y(—ljzé, y(ljzz, y(l)zl suy ra mzé VélM=3

3 2) 2 2
Vay 3m+2M=3.1+2.§=m.
9 2 3
Chon A

logs(x2 +1) > log, (x2 +4x+m)—1
< log, (x2 +1)+1 > log, (x2 +4x+ m)

<:>log5(5x2 +5) >log5(x2 +4x+m)
5x°+5>x"+4x+m 4x* —4x+5-m>0 m<4x*—4x+5
& & )

X’ +4x+m>0 X' +4x+m>0 m>—x" —4x
Vi khoang (2; 3) thudc tap nghiém cua bat phuong trinh nén (*) trd thanh
{m<4x2 —4x+5, Vxe(2;3) (1)

m>—x>—4x, ‘v’xe(2;3) (2)
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Cau 25:

Cau 26:

bat f(x)=4x2—4x+5:>f'(x)=8x—4,f'(x):0<:>x=%

X 2 3

13

Duya vao bang bién thién ta c6 (1) < m2>13

bit g(x):—x2 —4x= g'(x):—2x—4,f'(x):0<:>x:—2
7

X

g'(x) B

-12

glx]

Duya vao bang bién thién ta c6 (2) & m>-12. Vay (*) & -12<m<13.
Chon A
Xét bat phuong trinh log, \/m >log, (x+)

' +y>0

EU x+y=1
biéu kién xac dinh: <x+y>0 =

X,y e '
xX,yel Y

Dit ¢ = x+y taduoc ¢ >1. Bt phuong trinh tré thanh log, vx* +¢—x >log, ¢

Véi moi (x € Z) c6 tdi thiéu 64 (y € Z) thoa nén c6 toi thiéu 64 sb nguyén ¢ (t 2 1) thoa.

Xét ham s y =f(t)=log3 Vxt +t—x —log, ¢t =%log3 (x4 +t—x)—10g2 t,

1
2(x4+t—x)ln3_tln2

vi f’(t)z <0,Vx,Vt>1 nén f(t) nghich bién trén [1;+oo).

Ta nhan thiy x* —x+1=x(x—l)(x2 +x+1)+121, do do log3(x4 —x+1)210g31=0.
Do do6 phuong trinh luén nhan nghiém ¢t =1,Vxe Z.

Suy ra dé mdi (x € Z) c6 t6i thiéu 64 (y € Z) thi

x=>27

1
64)20< —1 f—x+64)-log,64>0 < x* - 4>3" .
1 (64) <:>20g3(x x+ ) og, x'—x+64>3 C{xﬁ—ﬂ
Két hop x e [—202 1;2021] ta dugc x e [—202 1;—27] U [27;202 1] .
Vay ¢6 3990 s nguyén x € [—2021;2022] thoa man.

Chon A
Piéu kién x—y >0

Tuyén chon cic bai toan VD-VDC | 360



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: MU VA LOGARIT

Taco: In(x—y) —2020x=In(x—y) —2020y + ™™
2021

& (x—y)In(x—y)-2020(x—y) =€ < In(x - y)—2020 -

=0(*
=0
2021 2021

, 06 f'(t)=-
Do d6 f(t) dong bién trén khodng (0;+oo0)

Xétham [ (¢)=1Int-2020-=

>0,Vt>0

t

Suy ra (*)@ f(x—y)zOzf(eml)@ x—y=" o y=x-e"
Khi d6 P =" (1+x-e")-2021x" = g(x)
g'(x) =" (2022 +2021x - 2021 ) - 4042.x
g"(x) =" (2021.2022 + 2021 x - 20217 ) - 4042
<e%(2021.2022 + 2021°x — 2021°™ ) - 4042 < 0, Vx € [-1;1]
Nén g’'(x) nghich bién trén doan [-1:1]
Ma g'(-1) =7 +2021>0,g'(0) = 2022 - 2021¢**' <0 nén ton tai x, € (-1;0) sao cho
g(x,)=0 vakhido ][\_4lc;zﬁcg(x) =g(x,). Vay P 16nnhit tai x, € (~1;0).
Cau 27: Chon B

Ta co 2(1+«/x+2y)2 +log, (x+2y) :210g2(x2 +y° +2xy+x)+2(x+y)2 +4x+4y

1424 x+2y +x+2y+%log2(x+2y)=log2[(x+y)2+x}+(x+y)2+2x+2y

& 1+log, Jx+2y +2/x+2y =10g2[(x+y)2+x}+(x+y)z+x

< log, 2\/x+2y +2\/x+2y =log, [()chy)2 +x}+[(X+y)2 +x]

Xét ham s6 g(t)=log,t+tvéi t>0,c6 g'(t)=

+1>0,ve>0.
t.In2

Suy raham s y =g(¢)=1log,7+¢ dong bién trén khodng (0;+o0).

Tu (1)<:>g(2 x+2y)=g((x+y)2+x)<:>2 x+2y=(x+y)2+x

<:>x+2y+2\/x+—2 (x+y) +2 (x+y)

Xétham s6 h(u)=u’+u véi u>0,c6 h'(u)=2u+1>0,Yu>0.

Suy raham sb y =/ (u)=u’ +u dong bién trén khodng (0;+o0).

Tir (2) = h(Jx+2y)=h(x+y) o Jxr2y =x+y o x+2y=(x+p)’
Sx’+2xy+) =x+2y <y +2(x-1)y+x’—x=0

Ta coi phuong trinh 13 phuong trinh bac hai 4n y , khi d6: Phuong trinh c6 nghiém
A 20 (x-1) —(x’-x)20e —x+120 < x <.

Do x 1a s6 nguyén khong am nén x =0 hodc x=1.
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—

Cau 28:

Cau 29:

y=0

Vé6i x=0, suy ra (3)@y2—2y:0<:>L

Vo6i x=1,suyra (3)<:>y2=0<:>y=0.

Vay ¢6 3 cdp (x;y) thoa man la (0;0),(0;2),(1;0).

Chon A
10 2, 2 4x—2 +m 21 _ > 2 2
Ta ¢o: gx+y+4( y+m) - 4x-2y+m=2x"+y +4
4x-3y+1=0 4x-3y+1=0

2 2

- (x—2) +(y+1) <m+1 (1) (*)
4x-3y+1=0 (2)

Xeét (l):(x—2)2+(y+1)2ﬁm+l.

Khi m+1<0:>(1) v6 nghiém nén m < —1 loai.
: 2 2 ( 0 fx=2 . R
Khi m=—1:>(1)<:>(x—2) +(y+1) <0< = thay vao (2) khong

(y+1)°=0 1
thdéa man nén m =—1 loai.

Khi m>—1 thi nghiém cta bat phuong trinh (1) 1a mién trong cua duong tron (C ) co tAm

I(2;-1) vabankinh R=~/m+1.

Xét d:4x-3y+1=0.
P [42-3.(-1)+1] 12
Khoang cach tir tim 7 dén duong thangd 1a: d(1,d ) ="————=—.
4 +(-3)’ 5
Hé (*) c6 nhiéu hon mét cip s6 (x; ) < d cat dudng tron (C) tai 2 diém phan biét

d(],d)<R<:>%<\/m+l<:>m>¥.

Ma m nguyén va m<2021 = me{5;6;...;2021} .
Vay c6 2017 sé nguyén m thio man.
Chon B
2x*+y* =3" (1)
Taco log, (2x2 +y2) =log, (x3 +2y3) =logz=t<{x’+2y° =7" (2).
z=10' (3)

t 2t logi2

Néu =0 (2)=x=7° thay vao ()tadugc 2.7° =3 < t=log ; 2 dodo z=10 o

49

Tuyén chon cac bai toan VD-VDC | 362



CHINH PHUC VD-VDC GIAI TICH NAM 2022

CHUYEN PE: MU VA LOGARIT

Néu y#0
3 2
3 2 [(XJ +2]
232 +y*) =27 P 42y°
Tu (1)&(2)suyra ( * oy ) 3M2(4g @y—

2o

t
3 _J 3
(vrav) =a9  (2rey) \ H"T }
y
X <u3+2)2 6u(u3+2)(u—4) u=0
Dat—zu,ui—i/E.Xét f(u):—3:f’(u): — =0 u=-2
y (2u2 +1) (Zuz +1) u=4
Ta c6 bang bién thién
U - —\::’E [} 4 +a0
f'(u) = 0 + 0 - 0 4
8 T~ 2
"'"-1.__. {/// ks N i i
0 =

Nhan xét voi mdi gia tri , tuong ing véi duy nhat 1 cip (x, y) thoa man bai toan do do

1o(B)es [l

log 4

10 77" <z<10 ¥

t < 4
27 ) "33 Szs

Yéu cau bai toan twong duong

Vi z 1a s6 nguyén nén c6 211 gia tri théa man.

Cau 30: Chon C
Diéu kién: x>0
{10g2(x+3)—1<0
. log, x—y>0
Véi diéu  kién  trén: [log, (x+3)—1].(log, x—y) <0 & g4
log, (x+3)—1>0
log,x—y <0
log, (x+3)<1 |[x+3<2 [[x<-1
log, x>y x>2" x>2" |2 <x<—1 (sai)
& S -l<x<2
log, (x+3)>1 |[x+3>2 [[x>-1 |-1<x<?2’
log, x<y x<2’ x<2
So diéu kién ta duoc: 0< x <2’
Ung véi mdi y ludn cé it hon 2021 sb nguyén x < 2’ <2021 < vy <log, 2021
Viy la sb nguyén duong nén y6{1;2;3;4;5;6;7;8;9;10}
Cau3l: Chon A

3 3log(x+)

3log(x+1)
Xét phuong trinh: 20217 _a 7 +2020

- , didu kién: x>-1,
x* 42020
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Cau 32:

Cau 33:

P x3 — a310g(x+l) _ 10g2021 (a3log(x+l) + 2020) _ 10g2021 (XS N 2020)
< x’ +log,y, (x3 + 2020) =" +log,,, (a3l°g(”l) + 2020) (*)
Xétham s6 f(£) = +log,,, (£ +2020), trén (0;+0)

312
£+ 2020)1n 2021

>0,V¢>0 nénham sd f(r) dong bién trén (0;+0)

f'(l)=3t2+(

Do d6 (*) tro thanh: x = a5 x = (x+ l)loga < logx =loga.log(x +1)

loga=—Y 1wy 1 nén a<10=ae{l,2,3,4,56,7.89)
log(x+1)
Chon C
Ta co:
log X+l <4y*+4y° —x*y* -2y’x = log xy2+y S(4y4+4y3+y2)—(x2y2+2y2x+y2)
2y+1 2y +y

o log(xy+y)—log(2y2 +y) < (2y2 +y)2 —(xy+y)2 (1)
Xétham s6 f () =logr+1> véi t € (0;+00).

Ta co: f’(t) = tlrIIO +2t>0;Vt e (0;+oo). Suy ra ham f(t) déng bién trén ¢ € (0;+oo).

Khi do6: (1)<:>f(xy+y)§f(2y2—I—y)<:>xy—|—y§2y2—|—y<:>x§2y.
Vi yeZ" va y <2021 nén ta xét cac trudng hop sau.
y=1=xe{l;2}
y=2=xe{;234}
y=2021= x€{1;2;3;....;4042}
Vay ) cap nghiém thdéa man diéu kién bai toan 1a: 2+ 4+ 6+ ...+ 4042 = 2022.2021
Chon B
2x°+y? =3 (1)
Ta co 10g3(2x2 +yz)=log7()c3 +2y3)=logz=t<:> X +2y =7 (2).
z=10' (3)
t 2t logiz

Néu y=0 (2):>x=7g thay vao (1) ta dugc 273 =3 <t=log , 2dodd z=10 ¥ .

349

Néu y#0

T (1)&(2)suy ra =~ 7 =
e I e
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Cau 34:

Cau 35:

fu=0
‘42 6u(u’ +2)(u—4
Détfzu,ui—i/i.Xétf(u)z—(u i )3:> '(u)z u(u i )(u4 )=0<:> u==2.
y (20 +1) (20 +1) -
Ta c6 bang bién thién
u — —\345 o 4 +m
f'(u) = 0 - 0 - 0 &
), AN & &
2 h >3 %
A o - # A 'Y i .
3

Nhan xét v6i mdi gia tri u twong ing véi duy nhét 1 cip (x, y) thoéa man bai todn do do

l < ﬁ logﬁ[é] logﬁ4
N 8 \27 10 77 <z<10 7
Yéu cau bai toan twong duong t .y
0<[2) 4 urf)
27 33 0<z<10
Vi z1a s6 nguyén nén c6 211 gié tri thoa man.
Chon C
Ta c6: bat phuwong trinh (2“2 —\/E)(Z" —m) <0
_ _ I 5.1 i
2x+2_\/§>0 2x+2>\/§ X+ >E X>——
2"-m<0 2" <m x<log, m x <log, m 3 |
& = = = o —-=<x<log, m.
x+2 x+2
27 —\2<0 27 <2 r+2<t x<—2 . 2
2 —m>0 2 >m 2 2 (%)
B - | (x>log,m | [x>log,m

v6 nghiém).

Bat phuong trinh da cho c6 tap nghiém chira khong qua 6 sd nguyén
Slog,m<5eom<2 om<32

Ma m nguyén duong nén m e {1;2;3;...32} .

Vay c6 32 gia tri cia m thoa man yéu cau bai toan.
Chon D
Diéu kién: x* —4x+log, m>0

m2" Ty 2 2y log, (x2 —4x+log, m) +3
e 2 nn g g 4 1og, (37 —4x +log, m)+6
bt x* —4x+log, m=t,(t >0). Phuong trinh tr& thanh 2' +4' =14log, 1+ 6 (*)

14

Xéthams6 f(r)=2'+4'—14log,t—6 trén (0;+x). Ta co f'(t)=2’ln2+4’ln4—t1 >
n

f"(t)=2’ In*2+4' ln24+t2 3 >0,‘v’te(0;+oo)

Suy ra ham s6 1" (¢) dong bién trén (0;+). Do d6 phuong trinh f'(¢) =0 hay phuong trinh
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(*) c6 nhiéu nhat 2 nghiém

Ta thdy ¢=1,¢t=2 théa man (*) . Do d6 phuong trinh (*)c{;:Z
t=1=x"—4x+log,m=1< x*—4x—1+log,m=0(1)
t=1=x’—4x+log,m=2 < x’—4x-2+log,m=0 (2)

Phuong trinh da cho c6 nghiém khi va chi khi hoédc c6 nghiém

(l) cénghiémkhiva‘lchikhiA'ZO<:>4—(10g2m—1)20<:>10g2m£5<:>mﬁ32.

(2) c6 nghiém khi va chi khi A'20<:>4—(10g2m—2)20<:>log2ms6c>m£64.

Do d6 phuong trinh da cho c6 nghiém < m < 64. két hop m nguyén duong. Vay c6 64 sb
Cau 36: Chon D

Tacod a= +———x—|x-4|.
9"-3 3*-9
1
. x)= + -x—|x—4
Xét ham s6 /() 9*-3 3°-9 | |
g(x)=a
Néux24thif(x): ! + ! - x—-x+4=—+——-2x+4.
9"-3 3"-9 9*"-3 3"-9
Suyra f'(x)=—9 _ 3350, vis4.
o) ()
£ . 1 1 1 1
Néu x<4 thi f(x)=——+——-x+x-4=—"+—"-4.
9"-3 3"-9 9"-3 3'-9
Suyra f'(x)=— 1n92_ 3 ln32 <OVx<4xttxz2,
(9-3) (3"-9) 2
Ta c6 bang bién thién nhu sau:
Il
X -0 = 2 4 +0
2
e - |- -
1= e
/(=) e
A0
—GC0 iOC ‘.I\‘*CC

Duya vao bang bién thién, dé phuong trinh c6 hai nghiém thuc phan biét khi ¢ > %40

a<0
Do nén ae{-4;-3;-2;-1}.
ae
Cau 37: Chon B

Diéu kién xac dinh: 1< x<1.

-1

Pat t=x++1-x tacd 2 =x*+1—-x*+2x/1—-x> =1—i—2x\/l—x2 :>xx/l—x2 =

2
Xét t(x) = x+\1-x*, xe[-1;1];taco ¢ (x)=1-———= VI-x" -x
Vi-x* NI
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Cau 38:

Cau 39:

x>0

t'(x)=0<:> I-x =x< , 1 ©x=
X ==
2

o5

Var(-1)=-1, 1(1)=1, {%J=\/§ Suy ra te[—l;\/z]

-1

Khi d6 phuong trinh da cho tro thanh e” +¢*” = 2t(1+ j<:> "+ =1 +1 (¥).
Xétham sd f(t)=r+¢ tacd f'(¢)=3¢+1>0, V¢ = ham s dong bién trén (—1;\/5).
Tir (*), taco f(em)zf(t) e =t < m=Int 3me(—oo;ln\/5). Hay m e(—oo;%ln2].

Chgn A
A 1A . log,3 (mzx ) 1
Diéu kién: x # 0. Phuong trinh 3.|x| -3 —ﬁ|x| +1=-log, |x| +m
n
logy||+1 e (1 , ,
=308 +(10g2|x|+1)=31112 + E|x|+m .Xéthamso f(1)=3" +¢
n

Taco: f(1)=3"In3+1>0,Vt

Suy ra phuong trinh < log, |x| +1= L|x| +m < log, |x| —L|x| =m-1
In2 In2

1 11 _IL khix >0
Pt g(x) = log, [x| - —— ||, Vx #0; g'(x)={ *n2 2
— khix<0
xIn2 In2
g (x)=0x=1=I
Bang bién thién cho ham y=g(x)
x 00 -1 0 i i
q'(x) s > —
1
=i a
g(l?.) / \ / 1”2 \
ool -2

. 1 1
Tu bang bién thién phuong trinh ¢6 nghiém & m—-1<-——<m<1l——
In2 In2

ma meZ,me [—2021;2021] =>me [—2021;—1]
Viy co tat ca 2021 gia tri m thoa man diéu kién bai.
Chon B
L x>0
biéu kién .
{m +log, x>0
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Taco log; x—log ; x=m—./m+log, x < log; x—2log, x = m—/m+log, x

< logs x—log, x =m+log, x —/m+log, x .

bat u =log, x va v=/m+log, x . Khi do6

—v=0
Ph inh < u? —u =12 — 22— (u=v)=0 - N=0e|"""7"
uongtrln U u=v V@(H V) (l/l V) <:>(u V)(M+V+) ©|:u+\)=1

u=0
Xét u=v< ym+log, x =log, x < m+u:u<:>{2 .
u —u=m
u<l

Xétu+v=1l<m+log,x =1-log, x &>Vm+u =1-u < .
u =3u+l=m

;
Ay y=w-u /
/
/
/
/
/
{y=m
;
;
/
/
/
/
/
/ :
[ y=
/ y=m
;
;
/

Duya vao d0 thi, ta cd m >0 thi phuong trinh d4 cho c6 ding 2 nghiém.
Lai c6 m nguyén va m €[-2020;2020] = m e {1;2;3;...;2020} .

Viy c6 2020 gia tri nguyén caa m thoa dé.
Cau40: Chon B
Diéu kién xac dinh: x> 0.

bit t=logx, voi x e [L;IOO} =te[-2;2].
100
Phuong trinh da cho ¢6 dang: ¢* +* —2¢* —=3mt —m* =0 (*), t €[-2;2].
Phuong trinh ¢6 4 nghiém phéan biét x € [% 1 00} khi va chi khi phuong trinh (*) c6 4 nghi¢m

phan biét ¢ thoa man 7 e[-2;2].

Phuong trinh (*) 1a phuong trinh béc 2 theo an m.

=—t"-2t (2
Tacod: m* +3mt—t' —£ +2t* =0 < " ) ( ), te[-2;2].
m=t"—t (3)
Xét d6 thi cta hai ham s6 f(¢)=—¢* -2t va g(t)=¢"~t. Giao diém cua hai do thi f(¢)va

13

g(7) 1a (0;0)va [_E’Zj'
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. | RS \
Yéu cdu bai todn twong duong véi mdi phuong trinh (2) va (3) ¢6 2 nghiém phén biét

t €[-2;2] va 4 nghiém nay do6i mot khéc nhau. Khi d6, duong thang y =m cit cd hai do thi

3
O<m<—
/() va g(¢) tai 4diém phan biét co hoanh d¢ ¢ thuge [~2;2]. Dua vao dé thi ta cé: 4
—<m<l1
4
3 T a 3
Suyra a=0; b=—; c=1=>T=a+b+c=—. Vay T | =;2 |.
4 4 2
Cau41: Chon A
2 |m">0 m>0 5
bicu kién = .bat t=10",r>0—> x=logt.
mx+logm™ >0 x+logm>0
Khi do phuong trinh da cho viét lai

10g(mx+logm’") =10 < log(mx +mlogm) =t < mlogt+mlogm=10'

< logt+logm =10""%" <10 +logr =10""" + (1 —logm) (*).

Xéthamsé g(1)=10"+¢ co g'(¢)=10"In10+1> 0 nén ham s6 luén dong bién trén R.
Tu (*) ta dugc logt =t —logm < x=10"—logm < logm =10" — x.

Xétham sé h(x)=10"—x, #'(x)=10"In10-1, A'(x) =0 < x =—log(In10).

Béng bién thién

r | —oo —log(In 10) +00

h/(x) ~ 0 +

o T~

Dya vao bang bién thién, suy ra phuwong trinh dd cho c6 2 nghiém khi

logm > g(—log(lnlO)) = m>105) 163,

Vi 0<m <20 va m nguyén nén me{7;8;...;19}, c6 13 gia tri théa man.
Cau42: Chon A
Ta c6 47" og £ (x* = 2x+3)+27 * log, (2|x—m|+2)=0

3

© 2" log, (x* —2x+3) = 2" log, (2[x - m|+ 2).

369 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: MU VA LOGARIT

Xetham s0 f(¢)=2"log,t vo1 £2>2.

f(x)= 2’.ﬁ+ 2'In2.log,¢>0, V¢>2.Ham f(¢) dongbién trén [2;+0).
n

Ma f(x2—2x+3):f(2|x—m|+2) suy ra x2—2x+3=2|x—m|+2.

ch—2x+1=2(x—m)<:> 2m=—x*+4x—-1

x2—2x+1=2(m—x) 2m=x"+1
Dé phuong trinh ban dau c¢6 3 nghiém phén biét thi do thi ham sb y=2m giao voi d thi ham
sO y=x"+1va y=—x"+4x—1 tai 3 diém.

?
Y a

y=x%+1

T~

O./

Duya vao do thi ta thdy voi 2m e {1;2;3} thi dd thi ham sb y=2m giao voi dd thi ham so

y=-x“+4z -1

y=x"+1va y=—x"+4x—1 tai 3 diém.
Vay me {%;l;%} hay c6 3 gia trj thuc ciia m théa méan yéu cau dé bai.
Cau43: Chon D

Taco: 2 tlog| -+ |2 14230 & 2 g TEY | 21420y
10 2x 2y 10 2xy

xX+y x+y 10 ( +yj
& —-2xp+log| —=.—— |-logl0= 0<:>—+1 s ——2xy+lo 2x *).

Xéthamsd f(¢)=t+logt véit>0.

t z \ .
Taco f'(t)=1+m>0‘v’t>0. Suy ra ham so /() dong bien voi £>0.
n

Mé(*)@f[x;)yj f(2x)<:>% 2x @i%:zo.

Theo bét dang thirc BunhiacSpxki ta co:

2
i2+i2 (lﬂjz l+l =400 & i2+L2 22400 §+i>1600
x>y 4 X y x>y )4 ¥
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20 5 x=4y =3
Vay min| =+ |=1600{1 1 _ o] *.
Xy —+—=20 1
Xy y=—
1
. 1
Khi 2—?+iz dat gia tri nho nhat thi xy =—.
Xy 64
Cau44: Chon B
a—-2b+8>0
Mién giatricia a,b thébamén ya+b+2>0 1a AABC nhu hinh v€
2a—-b+4<0
\\ 1
N
("\\\
N

Goi M (a;b) la diém ndm trong va trén céc canh ciia AABC, tacé OM* =a’ +b’.

OM* nhé nhat khi M 1a hinh chiéu vudng géc ctia O 1én 4B, hay OM 1 AB

04> 0B> 16 16
=— suyra M =?.

OA" + OB 5

xP=2x=2+|l-m|>0

Diéu kién x4c dinh
X’ =2x-3>0

Pit log, [ (x* ~2x -2+ [l-m|)=log, ;(+ ~2x-3)=r,taco hé
x2—2x—2+|l—m|=(2\/m)t (1)
¥ =2x-3=(2+43) (2)
Léy (1) trir (2) ta duoge |1—m|:(2 2+\/§)t—(2+\/§)t—1 (3)
S6 nghiém cua phuong trinh (3) 1a s6 giao diém giita duong thang y =|l—m| va d6 thi ham s6
y=(2 2+\/§)t—(2+\/§)t—1

Tacod mG[O;%}:OSmS%@lZl—mZ—%:OSﬂ—m SE

X f(f)=(2 2+\/§)t—(2+\/§)’—1
f'(t):(z 2+\/§)tln(2 2+\/§)—(2+\/§)tln(2+\/§)

f'(t)=0<1~-0,7495

Bang bién thién
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Cau 45:

Cau 46:

t D0 —0,795 Foo

1) - 0 +

ol \ =

—1,0096

Vay dudng thing y=|[l-m| luén cat dd thi ham sé tai nhat mot diém
y= (2 2+ \/5) —(2 + \/5), —1 co hoanh d6 ¢, hay phuong trinh (3) lu6n ¢6 nghiém ¢,

h
Thay vao (2) ta dugc: x —2x—3—(2+\/§) =0 , theo hé thuc Viet ta co: x, +x, =2.
Chon C

s 13T =2-2m
biéu kién
3" >m?

) . R ¥=342m  [3-2m=3
Dit log3(3 +2m)=10g5(3 -m')=1 & 53 5 em? =3

= 2m+m’+1=3"-5+1. Xéthamso f(¢)=3"-5+1.

3) In5 In5 . In5
"()=3'In3-5In5=0= |2 | =—— < r=log,| — |. Khido /| log,| — | |~1,1396.
/(1) ! ! (5} In3 0g3(1n3] f( 0g3(ln3n

n 5 5

Ma m®+2m+1>0 nén dé phuong trinh c¢6 nghiém thi tir bang bién thién cua f (t) ta phai co

O£m2+2m+1Sf(log3 Gn—ijj do m e Z nén:
- \lin

5

m=0
m2 +2m=0 R 2 , cy, e A ” \
= & | m=-2.Vay tong cac gia tri nguyén cua m la -3.

m’ +2m=-1
m=-1

Chon D
Diéu kién: x+m>0.
1n(x+m)T+[m)3 m 1n(x+m)_1

- — +3_x
e

Do €™ >0 nén ta co phuong trinh < { -
e e e

In(x+m)

bat a = va b= ﬁx thi phuong trinh thanh o’ +5° +3ab—1=0
e

eX
< (a+b)’ =3ab(a+b)+3ab-1=0 < | (a+b) 1" |-3ab(a+b-1)=0.
& (a+b-1)|(a+b) +a+b+1|-3ab(a+b-1)=0.

) L B ~ a+b=1 (1)
<:>(a+b 1)[61 +b +a+b+1 ab}_()@{a2+(1—b)a+b2+b+1=0 (2)

Truong hop 1: a+b =1 ©ln(x+m)+m=e”.£){1t u=ln(x+m) =>x+m=¢"

u+m=e* ! !
Ta c6 c¢6 hé phuong trinh { Su-x=e' —e" Su+e' =x+e" <o f(u)=f(x) (¥).

x+m=¢e"

Tuyén chon cac bai toan VD-VDC | 372



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Xet ham dac trung f(z)=e"+¢,Vt e R laham dong bién trén (—o0;+00).

Dodotr (*) u=x<In(x+m)=x>x+m=e"om=¢" —x.
g(x)

Tacd: g'(x)=e"—1, cho g'(x)=0< x =0.Lap bang bién thién ta co:

x |- 0 +a0
g'(x) - 0 4+
+00 400
8(-") \ /'
1

Duya vao bang bién, ta thay yéu cau bai toan < m >1.

Trudng hop 2: véi phuong trinh (2) xét A=(1-5)" —4(b* +b+1)=-3b" —6b—3=-3(b+1)’
V6i b#—1= A <0 nén phuong trinh (2) v nghiém.

Véi b=-1=> A=0 nén phuong trinh (2) thanh @’ +2a+1=0<a=—1.

x+m=e" .
. Dx-e=e (3).

Khi do ta c6 ln(x+m)=m=—ex =
m=—e
Nhan xét: e* —x>1 = x—e* <—-1<0 nén phuong trinh (3) vo nghiém.

Tom lai, tr hai truong hop, tanhdn m >1.

meZ
Lai co =>me {1;2;...; 2021} nén c6 2021 gia tri thda man.
me [—202 1; 2021]

Cau 47: Chgn A
Xét phuong trinh 27" +log, (x* +)* +5)-18 =0.
Dt £ =x” +y*, (1> 0). Phuong trinh tré thanh: 2' +log, (1 +5)-18=0.
Xétham f(r)=2' +log, (1 +5)—18 véi 1> 0.

Ta co f'(¢)=2"In2+ >0,Vt>0. Dé co f(t) lién tuc trén [O; +OO), suy ra ham

f(t) dong bién [O; +OO).
Mait khac f(4) =0 nén phuong trinh f(t) =0 c6 nghiém duy nhét 1 =4. Khi d6 ta duoc
¥+t =4,

Tac log, ., (6+) =2]]) =16+ —2)[=]a{+ )" +2 & [x=4-2]).

=-2
2 bl=2 |77
Thay vao ta dugc: (4—2|y|) +y2=4<:>5y2—16|y|+12=0<:> | | 6 < y:_g_
=z
T |,l6
775

Véi y=-2 thi x=0.Véi y=2 thi x=0.
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g |75 8 r=-3
V(’yiy:—gthi|x|=g<:> 5.V(’yiy:§thi|x|=g<:> 3

8
X== X=-
5 5

Vay c6 6 cap s6 thuc (x; y) thoa man yéu cau bai toan.
Cau 48: Chon B

-2 . .
vi 2 >0,Vx;y nén véi y = 0 thi logy ., x>0 x>1.

\ x>1
Do d6 diéu kién cua bai toan la .
y#0
Khi d6 2% =log, ,, x < 2277 =2log, , x < 2" = log, ¥’
22 _ log, x*
27 log, (2[y|+1)

o o 22 log2(2|y|+1)=2ch log, x*-

t

Xét ham dic trung f(¢)=2"log, ¢ trén (1;+00), ta o f’(t)=2t.h12.log2t+tli2

>0,Vt>1,

Do d6 ham f(¢) ddng bién trén (1;+00).

Khido, f(2[y]+1)=f(¥*) o 2|y[+1=x* & 4y = (x* -1).
Taco 4y” ~10x> —mx—1= 0 (x> 1) ~10x> —mx—1=0
oxt-12x-mx=0 x-12x=m.

Xét ham g(x)=x3—12x:>g'(x)=3x2 -12, g’(x)=0<:>x=i'2.

Bang bién thién:

Tir bang bién thién cia ham g (X) suy ra phuong trinh 4); ~10%" —ne—1=0 c6 duy nhat mot

nghiém khi va chi khi m G[—l I8 40] , do d6 c6 tat ca 52 gia tri 7 thoa méin yéu cu bai toan.
Cau49: Chon B

Y

Ta co: log, P

+y’=x'-1<log, y+y° =log, (x2)+x4 (1)

Xéthamsd f(t)=1log,t+1 trénkhoang (0;+w) tacd f'(1)= +2t>0; Vit €(0;+0)

t.In2
=> ham s6 dong bién trén khoang (0;+0) nén (1) < y=x.
Thay y = x> vio phuong trinh ta dugc:

m (2)’—2): + 2—y+4x) — mZ + 22x =m (2x2—2x + 2—x2+4x) — m2 + 2x2—2x‘2—x2+4x
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[m=2"""x —2x—log,m=0 (2)
(

o (m—2*2*2x).(m—2*x2*4*) P )

Dé c6 nhiéu hon 2 cip (x,y) thoa man phuong trinh da cho diéu kién 1a hé (2)-(3) co it nhit

m=2"" o x> +4x—log,m=0

m>0, m=1 1
‘A ; ’ —<m<16
3 nghiém khac 0 < A, =1+log,m20 <12
m#1

A, =4—log,m>0
MameZ=m=2;3;...;16 = Co titca 15 giatri ctia m.
Cau 50: Chon B
Piéu kién x>0.

Ta b 2log, <=t 2(VEx 1|y -31+ 26 =0

& 2log, (3(v2x+1+1))+ 242541 -2[y]-3% + 2x =0

& 2+ 2log, (V2x+T+1)+ 24/2x+1 -2y -3+ 24 =0
@210g3(m+1)2+zx+z+zm:z|y|+3zw

& 2log, (V2x+1 +1)2 +(V2x+1 +1)2 = log, 3% + 3%

Xét ham sb y:f(t):10g3t+t:f’(t)=$+l>0,w>0.

Suy raham sb y = f(¢) ddng bién trén khoang (0;+0).

Tir (1)@f((m+1)2)=f(3w)@(mﬂ)z =3,

Do d6 T=%M(2x+4)+2x+%—2.32y =%M(2x+4)+2x+§—2.(m+1)2.

bit t =v2x+1>1=2x=¢>—1.
Suy ra Tzlt(tz—1+4)+t2—l+z—2(t+1)2=lt3—t2—3t—g.
3 3 3 3
. ! 2 ' t:_l
CoT'=t"-2t-3=>T =0 fe3

Béng bién thién

¢ —1 1 3 +0o0

77

7 :

Ttr bang bién thién suy ra min T = —? ~-9,67€(-11;-9,5).

375 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: MU VA LOGARIT

IV. DE VAN DUNG CAO MU VA LOGARIT SO 04

Cau 1:

Cau 3:

Caus:

Cau 6:

Cau7:

Cau 9:

Cau 10:

fa DE BAI
C6 bao nhiéu s6 nguyén duong y sao cho ung vdi moi y coé khong qua 5 so nguyén x thda
man (2”2 —%)(5’“ —y) <0?
A. 125. B. 625. C. 25. D. 4.
S gia tri nguyén duong ctia m dé bt phuwong trinh (3”2 -3 )(3‘ - m) <0 c6 tap nghiém chua
khong qua 6 s6 nguyén la
A. 32. B. 31. C. 243. D. 244.
Cho ham s6 f(x)=e"—e " +2020x. C6 bao nhiéu sé nguyén duong m sao cho g véi mdi
m c6 ding 10 s6 nguyén duong x théa man bt phuong trinh f (mx+1)+ f(2x-2021)<0?
A. 19. B. 2019. C. 18. D. 2018.

. O[3 _ 3 002020200 ‘ L
Cho hé bat phuong trinh (m la tham s0). Goi S la tap tat
x’ —(m+2)x—m2 +3>0

ca cac gia tri nguyén ciia tham s6 m dé hé bat phuong trinh di cho c6 nghiém. Tinh tong cac
phan tir cia S .
A. 10. B. 15. C.6. D. 3.

Hoi c6 tat ca bao nhiéu gié tri nguyén ctia tham s6 m dé bat phuwong trinh sau c6 diing 5 nghiém
nguyén: logm —log, ‘xz —6x+ 5‘ >07?

A. 210. B. 3635. C. 3636. D. 20.

Cho hai s6 thuc x,y théa man log,, , y (x2 +2 y) <1. Gia trj 16n nhit ciia biéu thic
T =3x+ y+2 tuong tng bang:

AL B. 13. C. 6+4/2. D. 9V3.

C6 bao nhiéu sb nguyén a €[-2021;2021], d€ bat phuong trinh

log,,, (x(a-x))<log,,, x ¢ nghiém thyc x?

A. 2022. B. 2021. C. 2020. D. 2019.

Cho bét phuong trinh %+ log v/x* +1>log vmx®* +4x+m . Tap tat ca cac gia tri cia m dé bat

phuong trinh nghiém dung véi moi s6 thuc x ¢ dang (a;b]. Tich a.b bang
A. 4. B. 0. C. 8. D. 6.

Cho x,y 1a cac s6 thuc thoa man log . .  (4x+6y—7)>1. Goi M =x*+y’—20x+8y. Hoi

M c6 thé nhan t6i da bao nhiéu gia tri nguyén?
A. 86. B.5. C. 85. D. 25.

Goi S 1a tap chura tat ca cac gia tri thirc ctia tham sb m dé ton tai duy nhat bo ba s6 thuc (x;y52)
théa man diéu kién log’ (2x2 +y 22)—2m log, (4x+ 2y + 22) <0. Tich tat ca cac phan tir ciia

tap S twong ng bang:
A. 0. B. —16. C.6. D. 12.
Tuyén chon cac bai toan VD-VDC | 376



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cho hai s6 thyc x,y thoa man dong thoi x* +y~ 216, log , y:+8x+ 1) >1. Biét rang ton

+2)72+1(
tai it nhat mot cap so thuc (x;») thoa man mx+3y+3m—12=0.Hoico tat ca bao nhiéu gia tri
nguyén cia tham s6 m thda man bai toan?

A.S. B. 6. C. 11. D. 10.

C6 bao nhiéu s6 nguyén x sao cho ung véi mdi x co6 khong qua 242 s nguyén y thoa min
log, (x2 +y) >log, (x+y)?

A. 55. B. 28. C.29. D. 56.

C6 bao nhiéu gid tri nguyén ctia m sao cho v&i mdi gia tri m , bt phuong trinh
log, Vx> —2x+m 4—3\/10g4 (x2 —2x+m) <10 nghiém ding v6i moi gia tri x [0;3]?

A. 12 B. 13 C. 252 D. 253

Cho céac sb thuc a,b thoa man log , 6a+8b—4)=1 va cac sd thuc ¢, d théa min

+b%+20 (

In(2c+V1+4¢7 )+ln(d+\/l+d2 ) <0.Gid tri nho nhat cita bidu thite 7 =(a—2¢) +(b-d)’ 1a

Sl-l4V2 B. 251 c. 1. D. 21-445

2 7
C6 bao nhiéu s nguyén x sao cho (mg v6i mdi sé nguyén x c6 dung 5 sd nguyén y théa man
3 <log . (jx—2y]+3)?

A. 10. B. 12. C.9. D. 11.

A

C6 bao nhitu cip sb tu nhién (%) héa man ddng thoi hai didu kién:
log, (x+2y)£10g3(2x+4y+1) va log, (x+y)2y—2‘
A. 7. B. 6. C. 10. D. 8.

C6 bao nhiéu sb nguyén a, (2<a<2021) décé itnhat 5 sé nguyén 5x théa man

1 1
a +—<27"+—
a
A. 1892. B. 125. C. 127. D. 1893.

X

Cho ham 6 f () =In(vix" +1+2x]+

phuong trinh f(\/x —4—m(x— 1)) + f(m+1)=0 co nghiém.

]+\/§ —1+\/§ 1

A. m< . B. m<0. C. m< . D. m<—.
4 4 2

. Tim tat c4 cac gia tri cua tham so m dé bat

C6 bao nhiéu sb nguyén duong y sao cho ton tai s thuc x € (1;5) théa man:

4(x-1)e" = y(ex +xy—2x7 —3)
A. 14, B. 11. C. 12. D. 10.
Cho céc sb thyc x,y>-1 théa man x.3>* = (y+1).3%7. Gid tri nho nhét cta biéu thuc
P =xy—x" bang

AL B

1 1
! >3 Cy -
f2) HUO'NG DAN GIAI

C
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Ciul: ChonB

Ta co (2x+z_</§)(5x_y)<0 <:>(2”2—2;J(5x—51°g5y)<0 <:>(x+2—%j(x—log5y)<0

5
<:>—§<x<log5y.

Khi d6 dé véi mdi y c6 khong qua 5 so nguyén x thi log, y <4 <> y<625.

Viy c¢6 625 sb nguyén duong y thoa yéu cau bai toan.

Cau2: ChonC

(3x+2 _\/g) >0 3x+2 3% x>_§ 3
Truwdng hop 1: = = 2 o-=<x<log,m.
(3x—m)<0 3 <m x <log, m
1 <5
O8O <243,

Do yéu ciu bai toan bt phuong trinh ¢6 6 nghiém nguyén nén { 0
m>

(3x+2_\/§)<0 1 x<_é

x+2 D)
SRS SN 2 <:>10g3m<x<—%.

Trwong hop 2:
(3x_m)>0 3 >m x>log, m

Do yéu ciu bai todn m nguyén duong nén khong ton tai gia tri m thoan man TH2.
Viy co tat ca 243 gia tri cia m thda man yéu cau bai toan.
Cau3: ChonC
Véi moi xeR thi f(—x)=e"—e"—2020x= —(e)C —e” +2020x) =—/f(x) nén f(x) la ham
sd 1é trén R
f(mx+1)-|—f(2x—202l) <0 & f(mx+1) < —f(2x—2021) =f(2021—2x) (1)
Mit khac: f'(x)=e"+e*+2020>0VxeR nén f(x) dong bién trén R

Khi d6 (1) & mx+1<2021-2x < x< 2020
m+2
2 g o4 X A o \ . 2020
bé c6 dung 10 s6 nguyén x thoa man phuong trinh thi 10 < 5 <11
m+

2020Sm+2<202<:>%£m<200

Ma m nguyén duong nén m e {182;183;...;199} nén c6 18 gia tri clia m théa man yéu cau bai
toan.

Cau4: ChonD
Diéu kién xac dinh: x> 1.

Ta co: 32 — 37V 120205 —2020 < 0 <> 3™ 4 2020x < 37V £2020

© 3T 11010( 2+ Vx4 1) <37V 41010(2+Vx+1)).

Xéthamsd f(t)=3'+1010¢ trén R.

D@ dang nhén thay f'(¢)>0,V¢eR, suyrahamsd f(¢)=3"+1010¢ 1a ham s6 dong bién trén
R

Do d6 f(2x+\/x+l)ﬁf(2+\/x+l)<:>2x+x/x+l <2+fx+le-1<x<l.
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Caus:

Vay tap nghiém ctia bat phuong trinh 37V -3V 4 2020x-2020<0 1a [-1;1].
Hé bét phuong trinh c6 nghiém khi va chi khi bat phuong trinh x* —(m+2)x—m’ +3>0 c6

nghiém thudc doan [-1;1]. Goi g(x,m)=x"—(m+2)x—m*+3.

Truomg hop 1: A=(m+2)" +4m* —12<0 < 5m* +4m -8 <0 <

22411 24211
5

<m<
5

Khi do g(x,m)ZO,VxeR.

242411
m>—————
Truimg hop 2: A=(m+2)" +4m’ =120 > khido g(x,m)=0 co hai nghiém
2-211
m<————-
5
X, <X,.
. ) i . X <x, <1
D¢ g(x,m)>0 c6nghiém thudc doan [-1;1] khi )
—1<x <x,

KNI1: Xét x, <x, <I,tucla §, 42 < -2<m<0.

<1 m<0

g(l,m)ZO [—mz—m+220

2

-1,m)>
g(=Lm)=0 -m’+m+6>0
& & -2<m<3.

KN2: Xét —1<x, <ux,,thcla §,, 12
>—1 m>-—4

Tur céc trudng hop va vy ta 6 m €[-2;3] thi hé bat phuong trinh trén cé nghiém.
Vi meZ néntap hop S ={-2;-1;0;1;2;3}. VAy tong céc phan tir trong tip hop S bang 3.
Chon C

x#1
Piéukién {x#5 .

m>0
Taco logm—log, ‘xz —6x+5‘ >0 < log, ‘xz —6x+5‘ <logm < ‘xz —6x+5‘ <plem,
Xéthamsd f(x)=x"—6x+5, f'(x)=2x-6,/"(x)=0< x=3, /(3)=—4.

Béng bién thién

& —00 -1 0 1 2 3 4 5 6 7 +oo
+0a \ : ; +0o
: : -4 :
+o0a v 3 +oo
“‘“‘12\\ ; ; P § 2=
0o — T—

Dé bat phuong trinh sau c6 ding 5 nghiém nguyén thi diéu kién can tim cua m 1a:
5<2"" <12 < log, S<logm<log,12 < 10°%° <m <10°=" < 209.8 <m < 3845.5.
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Do m nguy€n suyra me{210;211;...;3845{ nén c6 3636 sO thoa man.

Cau 6: Chon A
Diédu kién: x> +2y>0.
Voi 0<3x+y<1thi T=3x+y+2<3.
Voi 3x+y>1. Taco: logmy(xz+2y)£1<:>x2+2y33x+y©x2—3x+y£0. (*)
T biéu thic T =3x+y+2=>y=T—3x-2, thay vao (*), ta dugc:
x2—3x+(T—3x—2)S0<:>x2—6x+T—2S0. (**)
Dé (**) conghiém thi: A'=9—(T-2)20=T<11=7T,, =11.
Khi d6: x* —6x+9<0<x=3= y=T-3x-2=11-3.3-2=0.
x=3

Vay gia tri 16n nhat cta biéu thic 1a T 0
y =

max

=11 dat duoc khi {

Cau7: ChonB
O<x<a
Diéu kién xac dinh: {x>-a .Néua<0 thi D=0 .
x#1l-a
By gio ta chi xét truong hop a >0, khi d6 D =(0;a)\{l1-a}.
Ta co: log,,, (x(a—x))<log,,, x
< log,, x+log,, (a—x)<log,, x<log,, (a—x)<0
x>1-a
a—x<l<a+x {x>a—1 x>M—H
{a+x<1<a—x {x<a—1 {x<—b—ﬂ
x<l-a

Két hop véi diéu kién x4c dinh thi bat phuong trinh c6 nghiém khi va chi khi |[a—1|<a.

a>1
a—-1<a azl

la-1|<a < =B Sa>—.
a<l 5<a<1 2
l-a<a

86 s nguyén a €[-2021;2021] va a >% la: 2021 sd.

Cau8: ChonD

Diéu kién: mx* +4x+m>0
1

Bit phuong trinh < log; 52 4+ log, v/ X +12 log, Nmx* +4x+m

B 12 Vmx? +4x+m <:>5x2+52mx2+4x+m<:>(m—5)x2+4x+m—530

mx>+4x+m>0,VxeR
(m—5)x2+4x+m—5SO,Vxe]R

()

Bét phuong trinh nghiém dting véi moi s6 thyc x < {
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4x>0,VxeR

) = voly
=Sx"+4x-5<0,VxeR

Truong hop 1: m=0 hé (1)@{

= m =0 khong thoa man

Truime hoo 2 5hA(I) 4x<0,VxeR K
ruon :m=5 hé & = vo
&P ' 5x* +4x+5>0,VxeR Y
= m =5 khong thoa man
Truong hop 3: m#0 va m#5
m>0
m>0 m>0 (m>2
Al <0 4—m* <0 m< =2
He (1)< = =& <2<m<3=ab=6
m-5<0 m-5<0 m<5
A, <0 4—(m—5)2SO (m>7
|m<3

Cau9: ChonC
Diéu kién: 4x+6y—7>0. Tir gia thiét ta c6:

log . (4x+6y-T7)21 7 + )y +2<dx+6y-T = (x-2) +(y-3)" <4 (1)

+y2+2
(1) 1a mién hinh trén (C,) c6 tm /,(2;3) vabankinh R =2.

Talai c6: M =x>+y* —20x+8y < (x—10)" +(y+4)" =M +116 (2)
TH1: Néu M +116<0 thi (2) v6 nghiém.

. x=10
TH2: Néu M +116=0 thi (2) < , thay vao (1) tadugc 113<4.
y=-
TH3: Néu M +116>0< M >-116 thi (2) 1a dudng tron (C,) c6 tam 7,(10;—4) va bén

kinh R, =~/M +116.

Taco: 1,1, =\/(10—2)2 +(~4-3)" =113 > R nén diém 7, ndm ngoai hinh tron (C,).

¥

[75]

N
N

0 ¥
dx+By-7=0

Tir hinh vé ta thay nira mat phang 4x+6y—7 >0 chira ca hai hinh tron.

Dé ton tai c4c s thuc x, y thoa man yéu cu bai toan thi hinh tron (C,) va (C,) phai cat nhau

nhu hinh vé:
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Khido: 11, ~R <R, <II,— R <113 -2 <M +116 <113 +2
o (Vi 3—2)2£M+116£(\/113 +2)2@(\/1 3—2)2—116SMs(\/113+2)2—116

& —41,52058325 < M <£43,52058325
Ma M nguyénnén M e {—41;-40;...;42;43} . Vay c6 85 gia tri nguyén ctia M .

Cau 10: Chon A
Diéu kién 2x+ y+z>0.

Taco 2x+y+z=\/§\/§x+y+zs2\/2x2+y2+22 hay 4x+2y+2z<442x° +y° +2° .

Dau dang thirc xdy ra <> x=y=2z.

Khi d6 4x+2y+2z£4m:>10g2(4x+2y+2z)S2+%log2(2x2+y2+zz)
©10g2(2x2+y2+zz)22[log2(4x+2y+2z)—2].

log§(2x2+y2+zz)—2mlog2 (4x+2y+22)£0

2mlog, (4x+2y+2z) > logd (27 + y* +2*) > 4[ log, (4x+ 2y +2z)-2] .

Pit £ = log, (4x +2y+22) taduge 4(t-2)" <2mt < 2> —(m+8)1+8<0.

Yéu cdu bai todn < 267 —(m+8)r+8<0 c6 ding mot gid tri ¢ <:>(m+8)2—64=0

m=0
= .
m=-16

Khi m=0thi =2 < log,(4x+2y+2z)=2 < 2x+y+z=2.

Mit khac ddu ding thirc xdy ra <> x =y =z nén x=y=z=5.
|
m=-16 twong tu x=y=z:§.Vay S ={0;-16}.

Cau 11: Chgn A
Taco: x* +y*> > 16 suy ra tap hop cac diém co toa do (x; y) nam trén hay phia ngoai duong tron
(C):x*+y*=16.
Do (x;»)=(0;0) khong thoa méan diéu kién dé bai nén x* +2y° +1>1.
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Khi d6 log ., (P +8x+1)21 x"+2y" +1< )" +8x+1 < x" +p” —8x <0 suy ra tap hop

241

cac diém co toa do (x;) nam trong hoic trén dudng tron (C,)):x*+y*=8x=0.

Vay tap hop b s6 (x;y) théa man d& bai la cac diém ndm trong mién to dam.

Nhan xét:
Buomg tron (C,) chit dwomg tron (C, ) tai hai diém phan bigt 4(2;243),B(2-2v3);

Dudng thang A:mx+3y+3m—12=0 luén di qua diém c6 dinh M (-3;4) va c6 hé s6 goc

Goi d, 1a duong thang di qua diém M va B suy ra MB :(5;—2\/5—4) nén hé sb goc cua

—2\3-4
5

duong thang d,: k "= ; d, 1atiép tuyén cua dudng tron (C,)diqua M (-3;4) vatiép

xtc voi (C,) tai diém C(4;4) nén hé s6 goc cua duong thang d,: k, =0.

DE ton tai it nhat mot cdp (x;y) thi ky <ky<k, < —2\/55—4 S%SO
@Osmg@. Do m la sb nguyén nén me{0;1;2;3;4}_
Ciu 12: ChonD
x+y>0
Diéukién { x>+ y > 0. Khi dé
xX,yeZ
log, (x* +) > log, (x+y) & x* +y 240 o 0?4 > (x+y)*"

o X —x> (x+y)10g34 —(x+y) (1)

Dit t=x+y=>r21 thi (1) dugc victlai la x> —x > %" —¢ (2)

V&i mdi x nguyén cho trudc c6 khong qua 242 s6 nguyén y théa man bat phuong trinh (1)
Tuong duong voi bat phuong trinh (2) c6 khong qué 242 nghiém 1.

Nhan thdy f(¢)=1"**—t dongbién trén [I;+0) nénnéu x* —x >243°0* 243 =781 thi s& c6

it nhat 243 nghiém nguyén ¢ >1.
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Do d6 yéu cau bai toan tuong duong voi x° —x <781 < —27,4<x<28,4.
Ma x nguyén nén x e {-27,-26,...,27,28} .

Vay c6 tat ca 28+28 =56 sd nguyén x thoa yéu ciu bai toan.
Cau 13: Chon C

Piéu kién 10g4(x2 —2x+m)20(:)x2 —2x+m2=1.

log, Vx> =2x+m =%log2 (x2 —2x+m) =log, (x2 —2x+m)

bat t = \/log4 (x2 —2x+m) .Didukién 1>0.

Bat phuong trinh tro thanh:
£ +3t-10<0 < -5<1<2
Két hop voi diéu kién ta duoc 0<¢<2

P-_2x+m=1
02 flog,(x~2w+m) <2 T T o om<a? - 2x<256-m
X =2x+m<256

bung véi moi xe[0;3] néu gia tri nho nhit cua I[I()l;;?(xz—2x)21—m va

max()c2 —2x) <256—m trén doan [0;3]. Vi min()c2 —Zx) =—1; max(x2 —2x) =3

[0;3] [0:3] [0;3]

—-1>1-m m>2 . e
= . Vay c6 252 s6 m thoa man de bai.

m<253

Cau 14: Chgn A
Taco log . ., (6a+8b—4)=1< (a—3)*+(b—4)’ =1

Goi M (a;b) thi M €(C) la dudng tron tam 7(3;4),R=1.

ln(2c+\/1+4cz)ﬁ —1n(m] o ln(20+\/1+4cz)ﬁ ln(\/1+d2 —d)
& 2e+4/1+(2¢) <\J1+(=d) +(~d) = 2c<—d

Goi N(2¢;d) thi N thudc nira mit phang c6 b 1a duong thang d:x+y=0.

yh

(©)
4

d

Khi do: 7= MN? > [d(I;d)~R] :(

l—lJz _51-1442
V2 2

Cau 15: Chon D
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Cau 16:

Cau 17:

feay 377 In(lx-2y[+3)
3 » Slogy%rs (|x_2y|+3) < 3\)“*2}"*3 : ln(y2 +3)

&3 (y?+3) <3P In(jx-2y]+3). Xétham s6 £ (¢)=3"Inz voi 23,

t

f'(t)=3 1nt.1nt+37>O,Vt23: ham s dong trén [3;+oo)_

Ta co: f(y2+3)Sf(|x—2y|+3)<:>y2+3S|x—2y|+3 <:>y2£|x—2y|

x2y +2y=g/(»)
x<2y-y*=g,(»)

3<x<8

Tathdy | x=0 thi s& c6 diing 5 gia tri nguyén ctia y véi mdi gia tri nguyén clia x.
—8<x<3

Viy c6 tat ca 11 gia tri.

Chon B

bat t=x+2y,t >0, khi do log, (x+2y) <log, (2x+4y+1) trd thanh log, ¢ <log, (2t+1).

Dua vao d thi ta thiy log, 7 <log, (2¢+1) < 0<t<4 < 0<2x+y<4.
Két hop véi didu kién log3(x+y)2y—2 ta cO cac cap s6 tu nhién
(3:2) =1(0:1),(0:2),(0:3),(1:0), (1:1),(1:2)}

Chon D
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Cau 18:

Néu a=72 bét phuong trinh dung vo1 mo1 x . duy ra a =2 thoa man yCu cau bai toan.

. . . I B |
Néu a >3 bat phuong trinh tuong duong voi g(x)za -2 x+5——SO. Taco g(1)=0 va
a

" _In2
g'(x)z—a’”lna+2_”ln2=0@(gj T (m_zj
a

g'(x)>0<:>x>xo; g'(x)<0<:>x<x0

Via=3=x>1l;a=4=x,=1; a>4=x,<1

Néu a=4:>x0:1:>g(x)£0<:>x:1 chira ding mot s6 nguyén 5x 1a s6 5. Suy ra a =4
khong thoa man.

Néua=3=x,>1=g(x)<0 < S, =[1;1,28378] < S,, =[5;6,17] chira dung hai s6 nguyén
5x lacacsd 5 va 6.Suyra a =3 khong thoa man.

Néua>4 =x,<1

glr)

glao)

Suy ra tap nghiém cua bt phuong trinh S_=[b;1] = S, =[5b;5] chira téi thiéu 5 s6 nguyén
1 1
1 1

, 1 1 - =
5 la cac s6 1, 2, 3, 4,5 <:>5b£1<:>bsg<:>g(ng0<:>a5—25+5——S0
a

= a €{130;..;2021}. Vay 1+[(2021-130)+1]=1893 s nguyén a théa man.

Chgn A

X

Tap xac dinh D=R.

Xét ham sb f(x) = ln(\/4x2 14 2x) 2

Y .

f(—x)zln( 4x2+1—2x)+4 x_lzln( ! }+1_jv
2 Jax’ +1+2x) 2

:m[(wa)lj— 4;:1 = —in(Vax" +1+2x) - 4;1 ——f(x)

Do d6 f(x) 1a ham sé 1&.

2

Vax® +1
Bét phuong trinh f(\/x—4—m(x—1))+f(m+l)20 <:>f(\/x—4—m(x—l))2—f(m+l)
<:>f(\/x—4—m(x—1))2f(—m—1)<:> x—4-m(x-1)>-m-1

Talaico f'(x)= +2'In2+27"n2>0, VxeR = f(x) dong bién trén R .
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<:>m(2—x)2—1—\/x—4 @mS\/x_—Ar;—l.
x—

Cach 1:
Xét g(x)=L4+l.Tac() g'(x)= 6-x-2 x—42 :
x-=2 2\/x—4.(x—2)
x<6
g(x)=06-x-2Jx-4=0{[x=8+23=x=8-23.

x=8-23

Béng bién thién

r |4 8- 23 +00

g'(x) + 0 =

g(:‘r) 1_;_ \/g
1 4
2 0
+3
1

. 1
Tu BBT, bat phuong trinh c6 nghiém < m <

Cich 2: Dt t =x—4,¢>0, khi d6 tré thanh m < ;;12 .

Lap bang bién thién coa ham s g(t) = ti:12 trén  khodng [O; +oo) ta duoc

f(lgf%g(t) = g(x/g —1) = \/§4+1 , tir d6 suy ra bat phuong trinh c6 nghiém < m < ! +4\/§ :

Ciach 3: Sir dung may tinh dé tim gia tri gan ding cia Hl%%’ so sanh vdi cac dap an
143

dé suy ra bt phuong trinh c6 nghiém < m < 7

Cau19: Chon C
bat f(x)=4(x-1)e" —y(ex +xy —2x° —3).

Suyra f'(x)=4xe" —y(ex +y—4x) =(ex +y)(4x—y)
V&i moi s6 nguyén duong v, ta co: f'(x)=0©y=4xc>x=§ do e +y>0.

Véi xe(1;5)<:>4xe(4;20) va f(l)z—y(e+y—5)=a;f(5)=16es—y(65+5y—53)=b
Ta di xét cac truong hop sau:

Trwong hop 1: Voi l<x<5<:>1<£<5<:>4<y<20 (*),tac() bang bién thién nhu sau:
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X 1

f'(x) -

5

< [ =

)

Do a <0 Vy €(4;20) nén phuong trinh da cho ¢6 nghiém x e (1;5) thi 5>0.

o 33,33 < y < 14,24 Kethopdiewkin(t) g4 3 <14,
Trudng hop nay c6 10 gia tri ciia y thoa man.

Truong hop 2: Voi x31@£51@13ys4 (**), ta c6 bang bién thién:

X 1
7'(x) +

5

f(x)

a

: o C[(b20  [-3333<y<14,24
D¢ phuong trinh da cho c6 nghiém thi x € (1;5) thi =S :
a<0 y>5-e

©5-e<y<l4qttwdakian®) 5o <y,

Truong hop ndy c6 2 gia tri cia y thoa man.

Truéng hop 3: Véi x>5 < % > 5 1220, ta co bang bién thién:

x 1 5

/(%) ¥

a

f(x)

Do a <0 Vy 220 nén phuong trinh da cho v6 nghiém véi moi x €(1;5).
Vay c6 tat ca 12 gid tri y nguyén duong thoa méin yéu cau bai toan.
Cau 20: Chon A
Do y>—1nén y+1>0.Khido x.3*" =(y+1).3" = x> 0. Tacod: x.3*" =(y+1).32™

e x3=(y+1)3 ©3x3" =(y+1).3" < f(3x) = f(y+1) (voi f(¢)=£3,20)
&S3x=y+leo y=3x-1

2
Khi d6 P =xy—x’ zx(?mc—l)—x2 =2x2—x=2(x—%j —%2—%.
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CHUONG 3: CAC BAI TOAN TICH PHAN CHON LOC
I. CAC BAI TOAN TiCH PHAN CHON LOC SO 01

Cau 1:

Cau 2:

Cau 3:

e DE BAI
Cho ham s yzf(x) c6 dao ham lién tuc trén R thoa man f(l)z—l va
1
xf(l—x3)+f'(x)=x7+x—2,xeR.Tinhtichphén Izjf(x)dx.
0

A2 B> c.2. . 2.
3 9 9 3

Cho ham s6 f(x) c6 dao ham lién tuc trén R, f’(x)—f(x) =e' VxeR. Biét f(O) =0, tinh
/(2).

2
A< B. 3¢, c. e D. 2¢°.
2

Cho ham sb f(x) lién tyc trén khoang (O;+oo) va théa man f(x2 +4x+3) =x+2 vbi moi

3
x €(0;+0). Tich phan J.f(x)dx bang
0

WIS B. 2. c. p. L.
3 3 3 3

1
Cho ham s f(x) ¢6 dao ham lién tuc trén doan [0; 1] thoa man f(l) =4, I[f’(x)]z dx=5 va
0

J.xf(x)dx=%. Khi do jf(x)dx bang

11

1 B > . —.
12

4 . . E.
Cho ham s0 y = f(x) c6 dao ham trén (0;+oc0) théa man 2xf'(x)+ f(x) =2x, Vx e(0;+ )
, f(1)=1. Gia trj ctia bicu thirc f(4) bing

C.

M|

Al B. 2. c. p. 2.
6 6 6 6
Cho ham s6 f(x) lién tuc trén R va thoa man

(x3 +x)f(x3)+(x2 +1)f(1—x2)=4x4—3x3+4x2—3x,VxeR.Khi do j.f(x)dx bang
A. 6. B. -3. C. 3. l)_.1 —1.

Cho ham sb f(x) lién tyc trén [0;+00) va théa méan f()c2 +4x) =-2x" —Tx+1,Vx €[0;+00).

5
Biét f(5)=-8, tinh 7 = [x.f"(x)dx.
0

ar=-2 B.[=-2. == ¢
3 3 3 3
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cho f(x) lién tyc, c6 dao ham trén R va thoa man f(2)=1s, jf(2x)dx=2. Tich phan
0

2

jxf’(x)dx bang

0

A. 30. B. 28. C. 36. D. 16.

Cho ham s f(x) c6 dao ham lién tuc trén R thoa mén 2f(x)+xf’(x) =2x+1va f(l) =—

1
Khi do [ f(x)drbing
0
A. 1. B.2. C.5. D.%.

Cho ham sé f (x) lién tuc trén (O; +oo). Biét Lz 12 mot nguyén ham cua ham sé 1 '(x)lnx va
X

1 of
2)=—— hIl=
f() In2 '!.
AT=-"T. B. /=", c.r=L. D.[=—1.
4 4 2 2

Cho ham sb y=f ( ) c0 dao ham lién tuc va xac dinh trén R, déng thoi théa man cac diéu kién:

If (Ve )ar=2; jxf Je'dx =15 £(2)=0. Gidui /(1) bing

A S B. <. R .
e’ 6 2 €

Cho ham sé f'(x) lién tuc trén tap sb thuc thoa man x/"(x)— f(x)=x",VxeR va f(1)=2.
1

Hay tinh If(x)dx.
0

A.é. B. 1. C.3. D._—S.
6 6

Cho ham s6 f(x) thoa man x*f'(x)+ (3x—l) f(x)=f'(x)+16x* —8,¥x e R\{0} va f(2)=8.
X
Khi d6 gia tri f(3) bang

A2 B. 12. C. 288. p. 10
3 3
| s 100
Cho ham s0 f(x) c6 dao ham trén R thoa man f(2)=3, Ixf'(x)dx=3, I = dx=2
0 1 x
1
Tinh jf(x)dx
0
A.S. B. 1. C.2. D. 3.
. ln x
Cho ham so f(x) lién tuc trén R va thoa méan J“‘tanxf cos’ x dx=1; I
e xlnx

2f(2x)

Tinh tich phan 7 = [, dx.
4
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

A. IT=1. b. 1=27. C. I=3. D. 1=4.

Cho ham sé f(x) thoa man j:x f'(x)-e’“dx=8 va f(3)=In3. Tinh 1= j; e/ @y
A I=1. B. 1=11. C.1=8-In3. D. [=8+1n3.

Cho ham 6 y = /(x) codaohamlién tyc trén R thoa mén f(x)+f(g—xj =sin x.cos x, v&i

)
moi xeR va f(0)=0. Gia tri cia tich phan Ix.f’(x)dx bang
0

A - B. L. ck D. ——.
4 4 4

Cho ham sé y = f(x)lién tyc trén thp R va théa man f(x)+x"f(x)=f(3-x)+x*f(3-x).
4 4

Biét .[x.f(x)dx =2 . Tinh tich phan Jf(x)dx.
-1 -1

C.

A. 3 . B. D.
2

W |
W

<~ Alw

Cho cac ham sb f(x) va g(x) lién tuc, c6 dao ham trén R thoa man '(O).f’(Z);tO va
2

g(x).f'(x)=x(x—2)e". Tinh Izjf(x).g’(x)dx.
0

A. [=—4. B. I=e-2. C.1=4. D.I=2-¢.

Cho ham sb y=f (x) lién tuc, c6 dao ham va duong trén khoang (O;+oo) thdéa man

£ (x)=3x(x)=4x/"(x), f(1)=1.Khid6 f(4) bing

A.l. B. 2. C.l. D. 4.
2 4
Cho ham sb yzf(x) lién tuc trén doan [—2;2] va 2f(x)+3f(—x)= 21 k ‘v’xe[—2;2].
X"+
2
Tinh 7= [ f(x)dx.
)
AI==2. B./=-2. c.1=-2. D. I=2.
10 10 20 20

Cho ham sb y = f(x) xéc dinh va c6 dao ham lién tuc trén doan [1;2], f(x)=-1,Vxe[l;2].

Biét f'(x)[f (x)+2] =[f(x)+1] (x=1) va f(1)=-2. Tinh I = [ xf (x)dx.
AL B. 2. C. 1. D.-2.

2 2 2
Cho ham sb f (x) lién tuc wva déng bién trén doan [1;4] , f (1) =0 wva
x+23f (x)=[ f'(x)] .V e[1:4]. Bt 1= f(x)dx. Ménh dé nao dudi day ding?

A. 1<I<4. B. 4<7<8. C. 8«<I<12. D. 12<[<16.
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cho ham sb f(x) c6 dao ham lién tuc trén doan [1;2] va théa man f(1)= —% va
f(x)+xf'(x)= (2x3 + xz)fZ(x), Vx €[1;2]. Gié tri cua tich phan .[12 xf(x)dx bang

A Y B. In>. C. In3. D. 0.
3 4

Chohamsd y = f(x) liéntuctrén R vathoa min sin x. f(cos x)+cos x. £ (sin x) = sin x —sin’ x

1
véimoi x e R. Tinh tich phan I = j F(x)dx.
0

B. 1. C. D.

w | N

1
3
Cho ham ) f(x) va g(x) thoa man 4f(1) = g(l) va:

al ; g (x)+2020x = (x+1) /()

¥xeR[{~1; 0} . Tinh /= j{i
1 LX

e

g'(x)+ f(x)=2021x*

A. I=1. B.Izl. C.I1=2. D.I:E.
2 2

Gid str ham s f(x) lién tuc va ludn duong trén doan [0;3] théa man f(x).f(3—x)=1. Tinh

tich phan 7 = I—dx ?

/(%)
2.

A.Izz. B. /=
3 2

C.I=1. D. I=3.

S

; 16 f( x)
Cho ham so f(x) lién tuc trén R va thoa man Icot x.f(sin2 x)dx =1, J—dx =3. Tich
o X
n 1
1
phﬁnjf(4x)

dx:%,biét a,beZ va (a,b)=1. Tinh gi4 trj biéu thic P=a+b.
X

A. P=8. B. P=7. C. P=3. D. P=9.

Cho ham sd f(x) c6 dao ham valién tuc trén R thoaman f'(x)+xf(x) = 2xe™ va f(0)=-2
1

. Tinh Izjxf(x)dx
0

A 1="1 B.7=12¢ c./=—2_. D. /=2,
e e 1-e e—1

Cho f(x) la ham sb lién tuc trén doan [0;2021]. Gia su réng vol moi x € [0;2021] , ta cod

£(x)>0 va £(x) £(2021x)=1. Tinh IZZTIH‘;‘( ;
0 X
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

A 22 B. 2221 C. 2021. D. 4042.

2 3
Cho ham 56 f( ) lién tyc trén R théa man diéu kién: f(O):2\/§,f(x)>O,VxeR va

jf j(2x+1)dx. Tinh tich phan jfz(x)dx.
1/1+f 1
Raity B. 14 c. 141 p. 141
30 30 30 30
Cho ham sb f(x) c6 dao ham lién tuc trén khoang (4;+occ) va théa man dang thic
fx)+(° —7x+12)f’(x):wvéi moi x € (4;400). Giatri f(5) ctia bang
VXt +9
f(5)=+B4-5. B. f(5)=2V34 +10.
f(5)=234-10. D. f(5)=+/34+5.

Cho ham s& £ (x) thoa man [ f(x)] + /(x)./"(x)=6x>+2 v6i moi xeR va f(0)=0.

Tinh £(1).

Al B. £3. C. £1. D.3.

Cho ham s6 y=f(x) lién tuc trén R va thda  min
2

[ (x)+ f (=x)=2021x™" +3x* —4, ¥xe R . Tinh tich phan 7 = [ /(x)dx

AL 2 B. 0. C. 2™, C poo,

Cho ham sé f(x) c6 dao ham trén [O;+OO) théa man f(0)=1’ f(x)>0,Vxe[0;+oo) va
1 1

1

+— =1,Vxe|0;+0). Tinh 7 =| f(x)dx
7 o L) T =)
A.I=§. B.Izé. C.Izl. D.Izz.

5 3 3 5
Cho ham s f (x) nhan gia tri duong, c6 dao ham lién tuc trén [0' 2] Biét f (0):1 va

-3
£ (x)f(2-x)=e*"* v&imoi x €[0;2]. Tinh tich phan I = I( fx( ))f( )dx
X
A.]=—E. B.]=—£. C.]=—E. D. 1——E
3 5 3 5

Cho ham sb f(x) lién tyc va nhin gia tri duong trén R, théa man f(0)=¢’ va
2sin2x[f(x)+e°°52x f(x)]+f'( )=0,vx e R. Khi d6 f( jthuockhoang
A. (1;2). B. (23). C. (3;4). D. (0;1).
Cho ham s6 y = f(x) lién tuc va thod man f(x*+2x—1)=2x-3, v6i moi xeR. Tinh tich

phén [ = if(x)dx

A l=——. B. I=—. C.]=Z. D.]=—Z.
2 3
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 39: Cho ham s6 f(x) xdc dinh va lién tuc trén doan [0;I] thoa man

6x.f(xz)+5f(1—x)=\/1—x2
Tinh [ £ (x)dx
0

B. -=. c. = z

A. . D. —.
8 32 16

N

Cho ham sb y=f (x) 12 ham da thtrc bac bon va dat cuc tri tai diém x=-2. Tiép tuyén tai giao

diém cua d6 thi ham sé y=f (x) v6i truc tung la duong thing d c6 phuong trinh

In3
3x+y=2021=0. Tich phan 7 = [[x—1+ f"(e" ~3)]e"dx bing
0
A. —1+3In3. B. —7+3In3. C. 7-3In3. D. -3+3In3.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R thoa man

f
f(x)+f(g—xj=sin2x, voimoi xeR va f(0)=0. Gid tri cia tich phan Izjx.f'(x)dx
0

bang

A =L B.
2

C.

N | =
o a
&)

Cho ham s6y = f (x)c6 dao ham trén R thoa man f(1)=1va f(2x)—xf(x")=5x-2x" -1
2

v6i moi x € R Tinh tich phan / = Ixf '(x)dx.
1

A. I=3. B. /=-1. C.I1=2. D. I =5.

Cho ham sb y=f (x) lién tuc trén doan [O; 4] thoa man:

2f(4—x)=3f(x)=—x"—6x+16 Vx €[0;4]. Tinh ]=}x.f(x)dx.

0

Al B. 128. c. 2 p. 22

3 3 3

Cho ham sb f(x) c6 dao ham lién tuc trén (0;+oo) thoa main f(1)=3 va
2

x(6—f’(x))=f(x)+2 véi x> 0. Gid tri tich phan Jf(x)dx bang
1

A.%+ln2. B. 3-2In2. C.§+2ln2. D.%—2ln2.

1
Cho ham s £ (x) ¢6 f(0)=—1 va f'(x)=x(6+12x+e™),VxeR.Khido [ f(x)dr bing.
0

A. 3e. B. 3¢'. C.4-3¢". D. -3¢.
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Cau46: Cho ham s0 J(x) co dao ham lien fuc tren K , thoa man f(U)=3 va
3
f(xX)+ f(2—x)=x"—2x+2,Vx eR. Tich phan Isin 2x.f'(2sin x)dx bang
0
A -2 B. 2. c. 10 D. -2,
3 3 3 3
Ciu 47: Cho ham sd yzf(x) lién tyc trén khoang (O;+OO). Biét f(l)zl va f(x)=xf"(x)+Inx
;‘v’xe(O;+oo) gia tri ctua f(e) béng:
A. 2. B. e. C.l. D. 1.
e
1 3
Cau 48: Cho y = f(x) la ham s chin va lién tuc trén R . Biét If(x)dxz%ff(x)dxz& Khi do, gi4
0 1
3
tri I% bang
27+l
A. 10. B. 12. C.9. D. 13.
Cau49: Cho ham sb yv=f (x) c60 dao ham va lién tuc trén doan [O;l] , thdéa man
1
[f'(x)]2 = 4[2x2 +1—f(x)} v6i moi x thude doan [0;1] va f(1)=2. Tinh Ix.f(x).dx
0
A B.> . c.2. D. 2
3 4 5 3
Cau 50: Cho ham s yzf(x) lién tuc trén doan [0;2] thdéa man: f'(x):f'(Z—x) Vol VxE[O;Z].

T

2
Biét rang f'(0)=2003, /(2)=2021. Tinh tich phn 7 = [sin x.f (2cos x)dx.
0

A. -2012. B. 4024 . C. -4024 D. 2012.
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§2 HUONG DAN GIAI

Caul. Cach 1: Phuwong phap tu luin:
Tu xf(l—x3)+f’(x)=x7 +x-2,xeR suyra xzf(l—x3)+xf’(x)=x8+x2—2x,xeR

Do do szf(l—x3)dx+j.xf'(x)dx=_i-(x8+x2—2x)dx.

Piat t=1-x" tacod dr =—3x’dx do do ta duoc
1

szf(l—ﬁ)dx z_gjf(tﬁt =§:[f(t)dt =§if(x)dx.

0
Vay ta co szf(l—x3)dx+jxf'(x)dx= j(xg +x° —Zx)dx
0 0 0

<:>%;[f(x)dx+ixf'(x)dx:?5 @%_(i;f(x)d’“r(xf(x)ﬁ—j‘f(x)de:%S

0

L 5 4 h 2 : 2
@?lf(x)d)c:—g—[f(l)—o.f(o)]=§@lf(x)dp?.vay 1=£f(x)dx=—§.
Céach 2: PP chon ham dai dién
Tir dang thirc xf(l—x3)+f’(x)=x7 +x-2,xeR suy ra chon dit ham s6 f'(x) la ham sb bac
2 dang f(x)=ax’ +bx+c v6i a,b,ceR.Taco xf(l—x3)+f’(x)=x7+x—2.

Do do x[a(l—x3)2+b(1—x3)+c}+2ax+b=x7+x—2

<:>x[ax6—(2a+b)x3+(a+b+c)]+2ax+b=x7+x—2

a=1
2a+bh=0 a=l
a+b=
<:>ax7—(2a+b)x4+(3a+b+c)x+b=x7+x—2<:> Sb=-2.
3a+b+c=1
c=0
b=-2

1 1
Do vy f(x)=x"—2x théaman f(1)=-1, tir d6 ta cb I=jf(x)dx=f(x2—2x)dx=?2.
0 0
Cau2. Tirgia thiét ta co

exff(x)_f(x)(ex)' R AN f’(x)e’“ _(ex) f(x) :1@(M] LN f(xx) —x+C..

X

e

Tu f(0)=0,thayvéotac() C=0.Vay f(x)=xe". Vay f(2)=2ez.

Cau3. Taco: f(x2+4x+3)=x+2=\/(x+2)2 =\/(x2+4x+3)+1.

~2(s-1)=="

Suyra f(x)=+x+1.Dodo6 jf(x)dxzj.\/x+ldx=§(x+l);

Ciud. Taco _(i).xf(x)dx:%:3:if(x)d(x2):(x2f(x))

;—ixzd(f(x)):4—‘(i:x2f’(x)dx
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Cau 5.

:jxf )dx = 1:] ) dx— 10jxf dx+25j;x4dx=5—10.1+25%=0

1

(f'(x)—sz)zdsz.((f’(x))2 —10x2f'(x)+25x4)dx20

0

=

SY S

3

= f'(x)=5x" :f(x):%+c ma f(l):4:>C=;Vay jf(x)dxzj‘[%+%jdx=%

Xét phuong trinh 2xf'(x) + f(x) =2x,vi y= f(x) c6 dao ham trén (O;+ oo) nén lién tuc trén
khoang nay.

Chia cé hai vé cho 24/x , ta duge /x- f(x)+

f ()Ic»[ff()} ~Jx

4
Ly tich phn tir 1 t6i 4 ca hai vé ta duge [(+x. f(x)) dx = [+xdx.
1

= (VxS (x )) =[§\/x_3jj:>2f(4)—f(1)=%:>f(4):%(% 1}:%7 wi £(1)=1)
Viy f(4)="].

Ta co: (x3+x)f(x3) (x +1) ( - 2)=4x4—3x3+4xZ—3x
@(x2+l)x.f(x3)+(x +1)f(1 X ) (x2+1)(4x2—3x)
<:>x.f(x3)+f(1—x )=4x2—3x<:>x .f(x3)+x.f(1—x2)=4x3—3x2.

:>:|0‘x2f(x3)dx+j‘1xf(l—x2)dx= }(4x3—3x2)dx=—2. (1)

-1

Xét _jllxzf(f)dx:%if x3)d(x3)=—jf(x)dx_

(
[ r(-2)a1=) =3 e

0 1

Xét ]).xf(l—xz)dxz—

@ljf x')d 3—%] (1-x")d(1-x*)=0
If I x)dx= 0<:>J.f Jdx=0 (3).Tir (2)va (3)suyra _Tf(x)dx:_

Taco f(x" +4x)=-2x" = Tx+ 1 (2x+4) f(x° +4x) =(-2x" —Tx+1)(2x +4).
Lay tich phan can chay tir 0 — 1 hai vé ta duoc:
1 52

!;(2x+4)f(x2 +4x)dv = !(_m ~Tx+1)(2x 4 4)de= -2

397 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: TICH PHAN

Cau 8.

Cau 9.

Cau 10.

Cau 11.

o R _ |t=x"+4x=dr=(2x+4)dx
Xét [(2x+4) f(x* +4x)dr . Dit .
0 x=0->t=0,x=1>¢=5

Khi d6 ta co Jl.(?_x+4)f(x2 +4x)dx=jf(t)dt =jf(x)dx=—2.

0

Xét 1=ix.f'(x)dx=xf(x)|z—jf(x)dx=—40—[—52j=—§.
!

u=x

Xét Izi.xf'(x)dx.l-)ét {dv=f’(x)dx:>{v=f(x)'

:>I=_2[xf'(x)dx=xf(x)|z —jf(x)dx=2f(2)—4=32—4=28. Vay ixf’(x)dszS.

0 0

Taco 2f(x)+xf"(x)=2x+1< f(x)+ f(x)+x/"(x)=2x+1.

1

Suy ra if(x)dx+i[f(x)+xf’(x)}dx=I(2x+1)dx.

0

:jf(x)dx+i[x.f(x)]’dx:2 :if(x)dsz—xf(x)ro =2-(-3)=5.

0

! yv=Inx

dv=—dx
X

u=f(x e
Dat{ ( ):{du—f(X)dx'

2

—j-f’(x)lnxdx= (f(x)lnx)L2 —Lz .

X

Khi do, ide=(f(x)1nx)|

1
1 X

Ma f(z)zL va In1=0 nén jf(x)dxz(f(2)ln2—f(1)ln1)—(2—12—1l2j=1—(—%).

Vay Izj.fix)dx—%
Ta co
- !23‘; 7()as=[ea r () =e s (Vo) < [ (V) et =ty () -er(1)- ()

Miit khéc: 1=ijf(x)exzdx=jf(\/x—2)ex2d(x2):if(\/;)e’dt = 4f(\/;)exdx=1 (2)

T (1) va (2),suyra 1=—¢f (1)-1= f(1)= _2
e
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Ciu12 Theo gid thidt x'()—f()=x’VxeR . Suy ra LOJSO)_, :{&J 4

x° x
e

X

hay f(x)=x"+cx,ma f(1)=2 nén c=1.

Vay .[f x)dx j(x +x)dx = [—x +;x]

Cau 13. T dé bai ta co

=Xx+cC.

1

5

0

¥ L)+ B0 f() = £1(0) +16x° =8 <> (x —1) £ () + B =) £ (x) = 16x> -8
X X

& (0 =2)f(0)+Gx* =1 f (1) =16x" ~8x & [ (x* ~x)f(x)] =16x° ~8x.

Lay nguyén ham hai vé ta c6: (x’ —x) f(x) = 4x* —4x* +c.
=6f(2)=484c<=c=0.Vay f(3)=12.
Cau14. Taco

2 2 2 2

Z[xf’(x)dx =E(xf(x))’ de—[ f (x)dv=af ()] = [ £ (x)dv=2./(2)- [ / (x)dx =6 [ f(x)dx.

0 0 0 0

Theoglathletjxf dx 36— If dx 3<:>J.f =3.
1

Dit r=+x = dr=—~—dx.
a X 2\/;
Poican x=1=¢t=1; x=4=¢=2.

Y ) 2
Theo gid thiét 2= dx = 2jf dz@jf =1= [ f(x)dx=1.

1 1
1 2 2
Ta co _[f(x)dxzJ.f(x)dx—_[f(x)dx=3—l=2.
0 0 1
Cau 15. Xét11:L“tanx.f(coszx)dx:l,détt=cos2x.Khidéx=0:>t=1,x=%:>t=%;
tan xdx de=_—ld— Do 1 —ljlm Suy ra J.IM—ZI =2
cos’ x 2t YI_Z%t'y%t_l_'

¢ f(In’
Xét 12=J' f(n x)dx,déttzlnzx.Khidé x=e=>t=lx=¢"=r=4;

¢ xlnx
dx 1 dt 1 4f(t) 4f(t) 3 _
xlnx—ET Do ]2—5'[1 Tdt.Suyra L Tdt—212—2.
Xét1=jff(2x)dx,datt=2x.Khidé x=%:>t=%,x=2:>t=4; %z%.DOVQy

! X
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Cau 16.

Caul7.

Cau 18.

Cau 19:

1:E@dt:-[ifit)dt+.[14f§t)dt=2+2:4‘

3,0
_IO e/ Mdx

— du = dx
Dat - " khi @6 J.sx ,f'(x)ef(x)dx =x- ef(x) 3
= f'(x)e’ Oy |v=e/® 0 0

—8=3.¢/® j: o/ Wdy = j:ef“)dx —3e" _8=9-8=1.

Taco: f(0)=0 va f(x)+f(%—xj=sinx.cosx nén f(0)+f(g)=0 @f(gjz

(I

xd[f ] [xf ]‘ jf )dx . Suy ra: I:—jf(x)dx.

0

oc_,.\)\;;

H

Ta co: I:jx.f'(x)dx
0

Mat khac, ta co:

f(x)+f(%—x}=sinx.cosx:> Jo;rf(x)der.[;f[%—xjdx:J.O;rsinx.cosxdx=%

Suy ra: J?f(x)dx—f,ff(%—xjdxz%@J?f(x)dxz%.Véy Iz—j.f(x)d)C:——
Ta co f(x)+x2f(x)=f(3—x)+x2f(3—x)
<:>f(x)+xzf(x)—f(3—x)—x2f(3—x)=O

e (1+x°) f(x)-(1+27) f(3-x) =0 (1+27)(f(x) - f(3-x)) =0

<::{x%rl:o (vn)
f(x)—f(3—x)=0

Cach 1: St dung cong thue giai nhanh:

:>f(3—x)=f(x).

Cho ham sb £ (x) lién tyc trén [a;b] va thoa man diéu kién f(x)=f(a+b-x),Vxe[a;b].

Thi ta c6: ix.f(x)dx=a+bif(x)dx.Dodé: jf(x)dx= 22 _4
/ 2 ’ -1+4 3
Cich 2: Doi bién tryc tiép
batt=3-x=>di=-dx va x=-1=t=4;, x=4=rt=-1.
4 4 4 4

Khi do: 2=j1x.f(x)dx={(3—t).f(3—t)dt={(3—x).f(3—x)dx=j(3—x).f(x)dx.

-1

Suyra: 4= Ixf x)dx+.[(3 x)f x)dx=3j1f( dXZ>J‘f %

-1

Dt h(x)=g(x)./ (x)=x(x-2)e".

Taco h(O) () (0) 0 ma ();tOnén g(0)=0.

Tuong ty h(2)=g(2)./'(2)=0 ma f'(2)=0 nén g(2)=0.
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Cau 20.

Cau 21.

Cau 22.

Taco 1=[(x)a(e(x))=1(x)2 (), ~[£(x)d(f (x)

2

-/ (2)£(2) 1002 (O)~[e(4) (x)ar =~ stx-2)eas

0
bat u=x(x—2), dv=e'dx tacod du=(2x—2)dx, chon v=¢".
Khi d6

2 2

[x(x-2)e'dr=x(x-2)e’] —_I(2x—2)exdx =—[(2x-2)d(e")

0 0

2
j (2x—2)=-2¢* —2+2jedx_ 2e? —242¢"

0

2x 2 =—4.

Suy ra 1=—Ix(x—2)exdx=4.
0

Taco f(x)=3x/(x)=4x/"(x) < 17 (x)—4x/"(x) £ (x) =3x/"(x)

S @2 () £ ()
7 ()

f=—

3\/_ ( \/(_ J— [x ax @f{)_x x+C (%)

Thay x=1 vao (*), tacod ;=1+C3C:0

()

* @i—x x= f(x =L:> =l
() fz(x)_\/_ f() \/; f(4) 2'

1
Ta ¢6 2f(x)+3f(—x)= 2
(1).
Xét 3jf(—x)dx. bt t =—x=dit =—dx. Ta co 3J2.f(—x)dx=3.|.2f(t)(—dt)=3j.f(x)dx 2).

dx

X +4

2Jif(x)dx+3j;f(—x)dx=j; :

2

Thay (2) vao (1), ta dugc Sif(x)dxzj[ﬁdlezj[f =%j

T
x:—2:>t:—z
Pat x=2tant = dx=2(1+tan2 t)dt . béi can:
x=2:>t=Z

4

Khi d6 1—% j;4tan2t+42(1+tan2t)dt:%jidtzzlo.
C 2 4 2 f'(x)[f(x)+2]2 2
Taco: f'(x)| f(x)+2]| =| f(x)+]1] (x-1) < —=(x-1)".
(L7 (32T =L )] (o) e R (o)

401 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: TICH PHAN

o [FOLE 2T i

[f(x)+1]
2

! 2
Xétlz‘[f(x)[f(x)t | dv:dit 1= f(x)+1 khido :

[f(x)+1}

t+1) 1 2 1 11 1
IZJ.( t4) dt@j(t—z+t—3+t—4)dt=—;—t—2—¥+c .
3

Thay vao (1) ta dugc: —%—%—%+C=%—x2+x

L ! - ! +C=x—3—x2+x
S+ [f(0)+1] 3[f(x)+1] 3
1

1 —
SO+ [(x0)+T 3[f(x)+1] 3

Hay —

1 X,
——Xx"+x.

Vi f(1)=—2nén C=0 ,suyra —

Pong nhat hai vé, suy ra: _f(xl)+l :x<:>f(x):— —% .
p 1) 7 5
Khi do: Iz‘!.x(—l—;j:'!.(—x—l)dxz—g .

Cau23. Taco:

x+24f () =[f'(x) ] e x[1+27 ()] = [/ ()]

o Jx[1+21(x)] = f'(x) (vi f(x) déngbién)@#=x/¥ ,Vx e[1;4]

Nguyén ham hai vé, ta dugc: \[1+2f (x) = %x x+c

2 T
—xvx+—-| -1
Voi f(1)=0:>c=%.Suyra 1/1+2f(x)—§x\/;+§:>f(x)(3 5 3
(2x x+1j2—l
Vay I=["f(x)de=["22 . 3 :1383:15,5(8).
Ciu 24. Tu gia thiét, ta co f(x)+xf'(x)=(2x3+x2) fz(x):M=2x+l
[/ (x)]
:>[ ! }'2—2x—1:>;='|.(—2x—1)dx:> ! =—x’—x+C
xf (x) xf'(x) xf (x)
1 1
f(l)——5:>C—O:>xf(x)——x(x+l)
2 2 -1 2( 1 1 x+1[ 3
:>J.1 )Cf\(.)(f)d)(f—.’.1 x(x—_l,_l)dx_ . (E—;jdx—lnTl —an.
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Cau 25. Taco sinx—sin’ x= sinx(l —sin” x) =sin x.cos” x.

Do @6, tir gia thiét ta duoc

sin x.cos” xdx

f(sin x)d(sin x) =

O o | N
O [N

z
2
If cosx cosx)+
0

0

<:>—jf(t)dt+jf(t)

1

o'—.N\N

1 0
cos” xd(cos x) <:>2If(t)dt =—J.t2dt
0 1

1
<:>21=_[t2dt=l<:>1=l.
3 6
g(x)+2020x = (x+1) f'(x) L ¢ )—x—+1f( )=-2020
Chu 26: (le) o)
X 202152 X ()4 £ (x) =
x+1g(x)+f(x)—2021x x+1g(x)+x2f(x) 2021

Lay vé cong vé hai phuong trinh trén ta duoc:

[(xilfg(") et )J_(“lf( )-Lr ()
@(ﬁg( )j'—(x—ﬂf( ))’:1©(ﬁg(x)_x7+1f(x)j,:1_

Lay nguyén ham hai vé ta duoc:

X x+1
Eg( )——f( ) x+C.

Do 4/(1)=g(1) néntaco C+1=0<C=-1.Suyra xlg(x)—x+1f(x)=x—1.
x+ X

2 2 1
Do dé x+l _ X _1
0do: I= J.LHI (x)- } !x 1)dx { le 5
Cau27. batt=3—-x=dr=-dx.
3 l 3 3 1
Thay vao ta dugc / = dx.
I e ey s

| SB)-f(x ) s 1 e va 1ug .
Suy ra O—I{ 1+f( ))( 13 ) , do ham s0 f(x) lién tuc va ludn duong trén doan

[O 3] Suy ra f(3 x) ( ) trén doan [0;3].

Ma f(x).f3-x)=1= f(x)=1.Vay I =

o'—,w
Né_»—
Il
N | w

Cau28. bDat /= cotxf(sm x)dx 1.

‘Mﬁ'—;mm
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bat t =sin“ x = dt =2sinx.cos xdx =2sin” x.cot xdx = 2¢.cot xdx.

2. A T 1 V4
boi can: x=Z:>t=—;x=E:>t=1.

\®)

1 0 e e
:Ilzjl.f(t).zitd;:%JI'fT’)dtZ%-!'fgxx)d(é‘x)Z%-!'f(xx)dx:-!'f(xx)dx 2l =2
Pit Izzlff(\/;)dx 3,Pit t=+/x = 2dt =dx

I :I(—\/;)dx = f(zt)ztdt = jf—t)dt =2jf(4x)d(4x) =2jf(4x)dx,
1 X 1 t 1 ! 1 4x 1 X
Suyraj.f(4) __[2:%.
Khid(),tac():J.f(4x)dx=jf(4x)dx+.|'f(4x)dx 0 3.7 i pen
10X X 1 X 2
Vay P=a+b=9.
Chu2o. Taco (0 + /()= 20" & [(ReT +2f (De? =20 e? o [f(x)e ]=2x.e‘xz'

x? 2 x?

L x - Es
= 2 =|2xe *dx=-2|e *d|——|=-2e * +C.
f(x).e '[xe .[e ( 2} e
Khidotacd f(x)e? =—2e 2 +C.
V6i x=0 taduge f(0).e’ =-2e"+C < f(0)=—2+C ma f(0)=-2=C=0.

xZ

Suyra f(x)e? = —2e{7] & f(x)=—2e"

1
Khidotacod: I= Ixf dx——ZIxe dx = I 2d(—xz):e”‘zlzl—l—l_—e
0 € e
2021 2021 _
Chu30. Taco: I= [ de T _s(2021-x)
0 14 L g f(2021-x)+1
£(2021-x)

bat: 2021—x =t thi dx =—d¢. Khi x=0 thi #=2021, khi x=2021 thi #=0.

EACI ICI

Taduge: == | 2o 9= ] 20
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) 021 1 021 f(X) 021 N 2021
Do d6: 27 = dx+ dx= | dx=2021. Vay: [ =——.
!f(x)ﬂ -([f(x)+1 I Y 2
Céu 31. Tnhj dxtadat L+ f2(x) =t =1+ 2 (x) = & 2 (x) f/(x)dr = 22dt.

1/1+f x

= f(x)f'(x)dxztdt

Thay vao ta dugc I%Mz]%z]d‘[=t+C=4/1+f2(x)+C
+

Dodd T+ /7 (x) +C=x +x ; f(0)=2V2 = [14(242) +C =0 C=-3.

Taco 1+ f*(x)-3=x’+x= 1+f2(x):x2+x+3<:>f2(x)=(x2+x+3)2—1.
2

Suy ra jfz(x)dxzj[(xz #x+3) —1dv=[(x* 07 49+ 207+ 6x7+ 6x - 1)dx
1 1

1

5 4 3 2
xt+2x°+ 7x3+ 6x + 8)dx=[x?+%+7%+3x2 +8xj‘ =@.

Il
—_——
—_

1 30
Vayjf()dx—li(l)l.
Cau32. Tacod
f(x)+(x2—7x+12)f’(x):<x ~6 +9x)
x*+9
o S ()4 (x=3)(x—4) /() = L2
X’ 49
1 x—4 X
:>(x—3)2'f<x) =70 X +9
x—4 ' X x—4 X 2 x
== /() = _x2+9:>x_3.f(x):f—xz—+9:\/x +9+C (%)

Vi ham s f(x) ¢6 dao ham lién tuc véi moi x € (4;+ oo) va théa man (*) v&ix € (4;+ o0)

nén ta thay x =4 vao (*) ta dugc C =—5.

=X’ +9-5 :>%f(5)=\/3_4—5:>f(5):2\/§_10'

Suy ra x—4

Cau 33. Tacé: [f'(x)]z +f(x).f"(x) =6x"+2

=[£(x).f'(x)] =6x*+2
<:>f(x).f’(x)=I(6x2+2)dx=2x3+2x+C
Ma f(0)=0 nén thay x=0 tadugc: C=0.Suyra f(x).f"(x)=2x"+2x.
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Cau 34.

Cau 35.

Cau 36.

Lay tich phan 2 vé ta dugc: j.f(x).f’(x)dx = j(2x3 + 2x)dx
0

0

2

SREALE) =2 A ()=35 /(1) =545,
0

Tir giai thiét f(x)+ f(—x) =2021x*" +3x° -4, Vx eR.
Lay tich phan hai vé tir —2 dén 2 ta duoc:
2 2
1/ (x)+ 1 (=x) Jdx = [ (20215 +3x —4) dx
-2

-2
2

= J.f(x)dx+j' f(—x)dx =(x2021 +x —4x)‘: S+ j.f(—x)dx =222,

Xét J = If dx bat t=—x tacod dr =—dx.

Poi céan: x——2:>t=2; x=2=t=-2.
-2

Dods J = [—f(t)dr= jf(t)dtzjz.f(x)dxz
Vay 21:222022 :12220;21_ *

Ta cé: f(lx)+2f,(1x)+1 12/ (x) 41+ £ (x) =21 (x) £1(x)+ £ (x)
< 2f"(x)+1=21(x) f'(x) = 2f (x)+x= [ (x)+C

Vi £(0)=1nén C=1.Dod6 2/ (x)+x=f*(x)+1[f(x)-1] =x

:>f(x):\/;+1 vi f(x)>O,Vxe[0;+oo) )

Vay 1=jf(x)dx=j(\/§+1)dx=—

Cach 1:

- | -3¢) ()
Tir gid thiét £ (x) f(2-x)=¢™", cho x=2,1a.¢6 f(2)=1.Tacs /= I O
o u=x =3y’ du=(3x2—6x)dx (d f( )>0V [02])

5 . — 0 X ,vx €|V, .
: dv:f(x)d vzlnf(X)

X
f(x)
Khi d6, ta co

2

1= (x3 —3x2)1nf(x)‘z —j.(3x2 —6x)1nf(x)dx = —3I(x2 —2x)lnf(x)dx =-3J.

0 0
2
J= _[x—lenf
0

Dit x=2—-t =dv=—df; ddi cn: x=2=¢=0;x=0=¢=2
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Cau 37.

Cau 38.

J= j[ 1) =2(2-1) [Inf(2-1)d(2-1)

N‘—.o

=[[2=x)-2(2-x)|n r(2-x)d(2-x) =

O G 1O

[xz —2x]1nf(2—x)dx.

Suyra 2J =j[x2 —2x]1nf(x)dx+j[x2 —2x}1nf(2—x)dx='2[[x2 —2x}1nf(x)f(2—x)dx

i edr g [ 32 16 . 16
=_[[xz—2x]1ne2 4dx=£(x2—2x)(2x —4x)dx 15:>ng Vay ]——3J——?

Ciich 2: Tir gid thiét ta c6 f(x)f(2-x)=€* =" 22 ngn ta c6 thé chon
f(x):exz—Zx.

2sin2x] £ (x)+ e\ [F (x) |+ £/(x) =0 & 2sin 2. (x) + 25in 21 (x) + £(x) =0 (1)

Do ham s6 f (x) lién tuc va nhan gia tri dwong trén R nén chia hai vé phuong trinh (1) cho
- : PG
24/ f (x) tadugc sin2x,/f (x)+sin2x.e”* + —====0 (2).
2/ (%)

—lc052x

Nhan  hai vé cia  phuong trinh  (2) véi e ta  duoc:

—70052):

'
—10052): . lcosZ)c —10052)( . lcost
sin2xe 2 L/f( \/_ 277 =—sin2xe? e ? f(x) | =—sin2x.e?
—lc052x . 1 0s2 —lcosh lcosZ)c
= Jf(x):j —sin2xe? | ldx <e 2 f(x)ze2 +C (3)

1 1 1 1
Trong dang thirc (3) cho x=0 tadugc e 2,/f(0) =e’+C e 2Je? =e2 1 C = C=0.

(e T = e [T e g ()=

4r
31‘[%”]:5 =Ll 0367¢(0:0).
€

Pit x=£+2¢—-1,tacod dx=(3t2+2)dt.

Pdicinix=-1o+2i-1=-1 £ +2t=0<1=0.

x=2+21-1=21+2t-3=01=1.
Luc dé taco [ = jf(x)dx=jf(ﬁ+2t—1).(3t2+2)dr=j(2t—3).(3zz+2)dz
-1 0

0
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1

p 3 2 3t4 3 2 1
=j(6t —o¢ +4t—6)dt= 2 342 —6t|| =
) 2 0 2

Cau39. Tacd 6x.f(x)+5f(1-x)=1-x

<:>3.j‘2x.f(x2)dx+5j.f(l—x)dx=j\/l—xzdx<:>3A+SB:j.\/1—x2dx(*) . A=j2x.f(x2)dx

Ditt=x"=dt=2xdx; x=0=>t=0;x=1=¢=1.

f(t)dtz_j:f(x)dx.

N
Il

f(l—x)dx. Patt=1-x=dt=-dx;x=0=>t=1Lx=1=1t=0.

o]
Il

(o]
Il
S~ O~ O
=
=
Il
—
=
5

(=]

)
3
=
S

: (*)@3j’f(x)dx+5j.f(x)dx=j.ﬁdx@&jf(x)dx=j.\/gdx-

bat x=sint:dx=costdl,te{—%;%}x:O:ﬁ:O,x=1:>t=%.

T

1 % 2 U
:>£ 1—x*dx = lwll—sinz t.costdt = _([L;S%dt =%.[t+%sin2tj

- T
2=7
0

Vay jf(x)dx=312.

In3 In3 In3

Caud0. Tacod I= I[x—l+f”(ex—3)}e’“dx= J.(x—l).exdx+'|. f”(e" —3).exdx.
0 0 0

Ap dung cong thirc tich phan timg phan ta c6
In3
I = j (x—1)e"dx=(x—1)e

0

In3
0

=—4+3In3.

In3
Vo[ edr=3(-14In3)+1-¢
0

In3

Xét I, = [ f"(e"—3)e"dr. Dat t=¢"~3=>dt =e".dx. Doi cén: x=0=>t=-2.
0

x=In3=t=0.Suyra /, = Jo.f”(t).dt=f’(t)|(i2 =1"(0)-f"(-2).

Vi y= f(x) 1a ham da thuc bac bon va dat cuc tri tai diém x = —2 nén f’(—2) =0.
Giao diém ctia d6 thi hamsd y = f (x) voi truc tung c6 hoanh do x=0.
Phuong trinh ciia duong thang d c6 dang 3x+ y—2021=0< y =-3x+2021.

d 1a tiép tuyén tai giao diém ctia d6 thi ham sé y = f(x) véi tryc tung = f’(O) =-3.

Tuyén chon cic bai toan VD-VDC | 408



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: TICH PHAN

=1,=-3-0=-3.Vay I=1,+1,=-7+3In3.

Cau 41. Theo gia thiét: £(0)=0va f(x)+f(§—xj =sin2x nén f(0)+f(gj=0 = f(gj =

Taco: I =|x.f'(x xd[ f(x)] =[f (x ]\

S o |A
o'——.w\:l
o'—.w\:l
I
S o |8
~
—_
=
~

dx
Mit khéc:f(x)+f(§—x)=sin2x:> Jo;rf(x)derJ.Ozf(%—xjwzjozsin2xdx.

cos 2x

Ta co: J?sin 2xdx=—

_1 va [ f[—-xjdx jf )dx (Pt z=§—x).

nén J f
Cau 42. Lay tich phan hai vé v&i can dudi bang 0, can trén bang 1 ctia dang thirc

f(2x)—xf(x2)=5x—2x3—1 ta duoc: jf(2x)dx—jxf(x2)dx=1. (1)

Bétt=2x:>dt:2dx<:>dx=%;
1 12 12
Pbicin x=0=1¢=0, x=1:t=2:>If(2x)dx=§_[f(t)dt=E_|.f(x)dx.
0 0 0

Pat tzxzjdt=2xdx<:>xdx=%;déicén x=0=¢=0, x=1=1r=1.

Thay vao (1) ta dugc _T.f(x)dx—jf(x)dx=2:>Tf(x)dsz.

Pong thoi thay x =1 vao biéu thuc f(2x)—xf(x2) =5x-2x'-1taco f(2)=

=x du =dx , 2
Xét [ = {xf dxdat{dv 7(x )dxj{\/:f(x):)]:xf(x)h —{f(x)dx:3.

Chu 43. Cach 1: Tu gia thiét 2/ (4—x)—3/(x)=—x"—6x+16 Vx €[0;4] ta tinh dugc
£(0)=0;7(2)=0;£(4)=8 (*.
Xétham s6 f(x) labac hai, f(x)=ax’+bx+c, tir (*) tim dugc f(x)=x"-2x.
Suy ra I=j(x3—2x2)dx=ﬁ.
0

Cach 2:

409 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: TICH PHAN

%4

+) Ta ¢6: 2jf(4—x)dx—3]f(x) f( x —6x+16)dx_—?

bat t=4-x,co dx=—-dt; x=0=>t=4, x=4=1¢=0.

0 4 4

Khi do 2]f(4—x)dx:—2ff(t)dt:2ff(t)dt:2ff(x)dx.
Suy ra 2jf(4—x)dx—3]f(x)dx=—]f(x)dx:—? Tur d6 ]f(x)dx:—.

+) Tir gid thiét ta c6 2x.f(4—x) —3x.f(x) =—x’—6x" +16x Vx € [O; 4]

Suy ra 2jx.f(4—x)dx—3jx.f(x)dx: ](—ﬁ —6x* +16x)dr = —64 (1).

0
bat t=4-x,co dx=—-dt; x=0=>t=4;, x=4=1¢=0.

0

Khi 6 z]x.f(4_x)dx:_zf(4_t).f<t)dz :sjf(z)dt_z]t.f(t) _138

4

Thé vao (1) ta co: %—5] =—064=1= 634

Ciu44. Tacod x(6—f’(x))=f(x)+2 <:>f(x)+x.f’(x)=6x—2<:>(x.f(x))’ =6x-2.
Suyra x.f(x)=[(6x—2)dr =3x* ~2x+C.

Thay x =1 vao ta dugc: 1.f(1)=1+C:>3=1+C:>C=2.

Do do: x.f(x)=3x2—2x+2:>f(x)=3x—2+2.
X

j‘f(x)dx=j(3x—2+%jdx=(%—2x+2lnx}12=§+21n2.
Cau 45. Dit {”zf(x):s{duzf’(x)dx
dv=dx v=x-1
Khi do j.f(x)dxz(x—l)f(x)ﬂ) j(x 1) f! j.x )(6+12x+e™)dv =3¢

Cau46. Thay x=0 tadugc f(0)+ f(2)=2= f(2)=2—-f(0)=2-3=—1.

Ta co: jf(x)dxzif@—x)dx

Tur hé thuc dé ra: :[[f(x)+f(2—x)]dx=_1.(x2 —2x+2)dx=§:>_j[f(x)dx=

Taco:

sin 2x. 7 (2sin x) dv =%j;t. £(e)ar =%{t. o —i f(t)dt} =%[2.(_1)_ﬂ _3

O 10 | N

Caud7: Taco: f(x)=x/"(x)+Inx.
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!

= —1nx=f'(x).x—f(x)‘(x)’ - —llzx _ f'(x).X—{(x).(x)

X

= {M] = LI:X Lay tich phan can tir 1 dén e ca 2 vé ta duoc :
X X

e_Jfle) /() _
T T =2

X

j%‘“%(@}u@%_l: /(%)

Cau48. Taco: y=f(x) lahamsdchdnvaliéntuctrén R = f(-x)= f(x),VxeR.

0
Xét 1=j%dx.f)at t=-x=dr=—dr,ddican x=-3=¢=3; x=0=>¢=0.
Lot

f(t
-[2 +1dt I dt j 2’+1 I 2*+1
"
3 x) 0 _32Xf(x) 3f(x) _3
:£2X+1 I2 +1 Izuldx_! 2" +1 dx+£2~*+1dx_£f(x)dx'

1

=jf(x)dx+jf(x)dx=3+9=l2.

CAu 49. Theo gia thiéttaco [ £'(x)] =4[2x* +1- 7 (x) | = [/'(x)] +4/ (x) =8> +4 (¥).

Lay tich phan hai vé ctia biéu thirc (*) ta dugc
20

(L (T +45(x))dr = j(sf +4)dy & j[ £(x)T de+ 4(xf(x)|; —:[x. f'(x).de ==

0

ct—

@i[f’ (x)] dx— 4jxf dx+§—0@j[f ]zdx—4ix.f'(x).dx+_:[4x2dx=0
@_(i;[f'(x)—Zx] dx=0:>f'(x)=2x:>f(x)=x2+C.

Vi f(1)=2=C=1= f(x)=x"+1. Vay jx,f(x)_dxzj'x'(xz_i_l).dx:g.
Caus50.Taco f'(x)=f'(2—x)= f(x)=—f(2—x)+C=C= f(0)+ f(2) = 4024.
Do d6 f(x)+f(2—x)=4042.

L7 () (2 ) = 0420 =054

I3 0
Taco
2 2

f'(x)=f'(2—x):>£f(x)dx=jf(z—x)dx

0

= [ f(x)dr=4024.

T

2

Khi d6 1 :—%j;f(ZCosx)d(Zcosx) :—%Z[f(t)dt :%jf(t)dt:2012.

0
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II. CAC BAI TOAN TiCH PHAN CHON LOC SO 02

Cau l:

Cau 2:

Cau 3:

e DE BAI
Cho ham sé f(x) lién tuc trén R va théa man xf'(x)+(x+1)f(x)=e" véi moi x. Tinh
/'(0).

A. 1. B. -1. C.e. D.

Q |~

Cho ham s& f(x) c6 dao ham lién tyc trén R théa man: f'(x)= f(x)+e .cos2021x va
£(0)=0 Db thi ham s6 y = f(x) cit tryuc hoanh tai bao nhiéu diém c6 hoanh d6 thudc doan
[-1;1]?

A.3 B. 1 C. 1287 D. 4043

Gia so f (x) lA ham s6 c6 dao ham lién tuc trén khoang (0;72') va

f'(x)sinx=x+ f(x)cosx,Vxe(0;7). Biét f(%jZI , f(%jz%(cﬁbln%rcm/g) , Voi
a,b,c 1a cac s6 nguyén. Gia tri a+b+c bang
A. 1. B. 1. C.11. D. —11.

1 3 1
Cho ham s f(x) lién tyc trén R va If(x)dxz&jf(x)dx:lo. Gia tri cia If(|2x—1|)dx
0 -1

0

bang
A, -1.. B.1.. C.9.. D. -9.
2021
) ) [1n(x+\/x2+l)]
Biet F(x) la m§t nguyén ham cua ham so f(x) = N va F(O) =1. Gidtricua
x +1
F(l) bang
2022 2022
[m(uﬁﬂ ~2022 [m(nﬁﬂ +2022
A. . B. .
2022 2022
(1++2)" 2022 (1++2)" +2022
. D.
2022 2022
. x+1  khix<2 ¢ f(1+2Inx)
Cho ham so f(x)=1 , . . Gia tri cta tich phan j ————=dx bang
x =1 khix>2 1 x
AL B. 27 c. ¥ p. 2.
6 12 6 12

s

-1 khix>2 Z .
* 22 Tich phan If(2sinx+1)cosxdx bang:
0

Cho ham sb f(x)=
f( ) {x2—2x+3 khix<?2
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A Z B. 2. c . .
3 6 6 3

243
Caus: Biét | L dv—amn5+bIn3 véi a,b 1a cac sé hitu ti. Tinh a—b
J5

xvxP+4
A B.O. c.t. D. .
4 2 2
Cau9: Cho ham sé f(x) ¢6 f(1)=l va f’(x)=\/1n2x+1.ln—x v6i x> 0. Khi d6 jo)dx
3 X 1X\/m
bang:
N 1n2(1n332+1)' B 1n2(11;2+1). . ln2(ln922+3). o, 1n2(11;2_3)'

3
Cau 10: Cho ham sb f(x) lién tuc trén R va théa man f(x) =f(5—x),‘v’xe R . Biét jf(x)dx=2.
2

Tinh I=_3[xf(x)dx

A. 1=20. B. 1 =10. C.1=15. D. I=5.

tan x

Caull: Cho F (x) 1a mot nguyén ham cia ham s f (x) = v6i a 1a so thyc duong.

cos xv/1+acos? x

Biét F(0)=+2, F(%) 3. Tinh F(%)—F(%).

5o T TR YU N S/ R
T T R S
Chu 12: Cho ham s6 f(x) thoéa min f(4)=§ va f(x)zx(u%—f'(x)}v)»o. Khi dé
X
4 N
Ixf(x)dx bang
1
AR B. -2 2 p. 122
30 30 30 30

Cau 13: Chohamsé y = f(x) c6 dao ham lién tyc trén (0;+o0) va théa man céc didu kién f(1)=3 va

2 4
2f_2(x)_[l+i3jf(x)+ﬁ4=f'(x),w>o. Tinh [ £ (x)dx

X X X X )
A.6-2In2. B. 6 +4In2. C. 6+ 2In2. D. 8 +4In2.

CAul14: Cho ham sb y=f(x) xac dinh va lién tuc trén R\{O} va thoa main

x2f2(x)+(2x—l)f(x)=xf'(x)—1 ER\{O} v f(l)z 2

_ 2
vol moi . Tinh If(x)dx.
1
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A.—l—an. B. _1_111_2_ C.—i—an. D.—i—ln—z.
2 2 2 2 2
, i < f(In*x 4 .
Cau 15: Biét [tanx.f (cosx)dr=1 VéIdezthi dé jf(x)dx bing
0 . xlnx X
2
A 2. B. 4. C.6. D. 3.

Cau 16: Cho ham sb f(x) nhan gia tri duong, c6 dao ham lién tyc trén [0;2]. Biét f(0)=1 va

X’ —3x )f'(x)dx
/(%)
32 16 16 14

. B./=——. C.I=——. D. I=——.
5 3 5 3

f(x)f(2—x) =e* ™ véimoi x e [0;2]. Tinh tich phan 7 = I:(

A =

CiAu17: Cho ham s f(x) c6 dao ham lién tuc trén R va thdéa man f(0)=3 va
2
f(x)+f(2-x)=x*-2x+2,VxeR. Tich phan jxf’(x)dx bang

0

A -2 B.2. c.2. p. -0
3 3 3 3

Cau 18: Cho ham s6 f(x) lién tuc trén khoang (0; +oo) va théa man 2f(x)+xf (lj =xVvoimoi x >0
X
2
Tinh [ f(x)dx.
:
7

A, —. B. Z C.
12 4

D.

NN
AW

Ciau 19: Ham sd f(x) ¢6 dao ham cdp hai trén R thoa man: f> (l—x) :(x2 +3).f(x+1) Biét rang

f(x)#0,VxeR, tinh / =j(2x—1)f”(x)dx.
0
A. 4. B. 8. C.0. D. 4.

Cau 20: Cho ham sb f(x) xac dinh va c6 dao ham f’(x) lién tuc trén doan [1;3] , f(x) # 0 v&i moi
xe[l;3] , dong thoi f’(x)(1+f(x))2 :[(f(x))2 (x—l)}2 va f(1)=-1 . Biét rang
jf(x)dx=a1n3+b, a;beZ . Tinhtong S =a+b>:

I

A. S=4. B. §=0. C.§=2. D. S=-1.

—x'+x +4x-4

b

Cau 21: Cho ham s f(x) lién tuc trén R théa man x2f(l—x)+2f(2x_2j=
X X

1
Vi #0,x# 1. Khido [ f(x)dx c6gid trila
-1
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

D.2.
2

A. 0. B. 1. C.

N | —

Cho ham s6 y = f(x) c6 dao ham trén (0;+00) théa man: x*.f"(x)+ f(x)=2x"+x*, Vx> 0.

Biét rang f(l) =0. Tinh gia tri cua f(%j
1 1 1
A.I=e. B. I=e+—. C.I=-. D. I=—-c¢.
4 4 4

5

Cho ham s y = f(x) lién tuc trén R, théa man (1+x2)f”(x)+xf'(x):25(x+\/x2 +1) va
£'(0)=5:1(0)=1. Gid tri ctia f(—/3)+ f(«/3) bing

A. 3126. B. 724.. C.1.. D. 194.

Cho ham s6 y=f (x) lién tuc va c6 dao ham cap 2 trén R thoa man
x[f(x3)—2]+f"(x2)=x3 ~3x* 1. Biét dd thi ham s6 y = £ (x) vatiép tuyén d tai diém c6

hoanh d§ x =0 c6 dd thi nhu hinh v&.

——

Tinh j-f(x)dx.

AL B. -2, c.2L .3
30 10 20 15

Cho ham sd f(x) c6 dao ham trén R va théa man f'(x)—2018f(x) =2018.x"" ™™ véi
moi xR va f(O):2018. Tinh gia tri f(l)
A. f(1)=2018e™"". B. f(1)=2017e*". C. f(1)=2019"". D. f(1)=2018e"".

Cho F(x) 1a mdt nguyén ham cta ham sé f(x)= thoa F(0)= —%ln4. Tap nghiém S

e +3
cta phuong trinh 3F (x) +ln(e" +3) =2 1a
A S={1:2}. B.S={-21. C. 5={-2:2}. D. S5={2).

Cho ham sb y = f(x) ¢6 dao ham lién tuc trén [0;1] théa man 3f(x)+xf'(x) =x""* v&i moi

xe[0;1]. Tinh Izjf(x)dx.
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Izm. B.lzm. c.um. D.I:m.
Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén [0;4], thoa man f (x)+ f'(x)=e*V2x+1 véi
moi x €[0;4]. Khing dinh ndo sau déy la dung?
A,éfQﬂ—fﬂnz%g.B.&f(ﬂ—f(®=3a
C. e f(4)-f(0)=¢*-1. D. &'/ (4)- £ (0)=3.

Cho ham sb f (x) c6 dao ham duong, lién tuc trén doan [O;l] va théa man

3i[f'(x)[f(x)]2 +ﬂdx = 2i1/f'(x)f(x)dx . Tinh 1 =i[f(x)]3 dr.

3

Al = é
2

B. = 2
4

C.I= D.Izz.
6 6

Cho ham sé y = f(x) c6 dao ham duong, lién tuc trén doan [O;l] , théa man f(l) —f(O) =1 va

1 1 1
[ 7| (0] +1]e=2[ 7 (¥)f (x)dv. G i cia |[[ £ (x) ] | biing
0 0 0
NS B, 5¥33-27 c. V3B p, 3V33+54
2 18 18 18
2
Cho ham s f(x) c6 dao ham lién tyc trén [1;2], théa méan J.(x—l)zf(x)dx:—%, f(2)=0
1
2 ) 2 .
va j[f'(x)] dx =7 . Tich phan jf(x)dx bing:
1 1
AL B. . c. L . L.
20 20 5 5

Cho ham sb f(x) ¢6 dao ham lién tuc trén [0;1], thoa man f(1)=1,J.[f'(x)de=% va

J.f(\/;)dxzé. Tich phan Izjf(x)dx bang:

3

B. /= C.I= D.Izg.
5 4

A=

Cho ham sb y=f(x) ¢6 dao ham lién tuc trén doan [0;1] thoa man f(0)+f(1)=0 ,

1

2 1
J.[f(x)] dx=§ va

0

f’(x)cos(;zx)dxz%. Tinh =j.f(x)dx.

S S——

B.I:E. Cl=nx. D.I=3—”.

AT=1
Vi T 2
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cho ham s y=f( ) c6 dao ham lién tyc trén doan [0 7r] thod man Jf sinxdx=-1 va
0

j[f(x)]zdx=3. Tinh 7 = [ xf (x)dx

0 T 0

a1=-2 B. 7=, c.r=2. p.1=2.
T T T T

Cho ham sb y=f(x) c6 dao ham lién tuc trén doan {O;%} thoa man f (%):0 ,

[/7(x)] dx

O 0 [N
O 0 [N

[f(x)] dx=37 va f(sinx—x)f[ )dx 67 . Tinh

0

A. B. 0. C. 3rx. D. 9x.

SIS

Cho ham s yzf(x) c6 dao ham lién tuc trén doan [O;l] thoda man f(l)zO va

LT e f(renes a=.

0

_ 2
A 1="1 B. /=%, C.l=e-2. pD.7=2.
2 4 2
0

Cho ham sd f(x) c¢6 dao ham lién tuc trén [O;l] thoa man f(O)z , f(l)zl va

(0] | .
’([[ i")] dxze_l.Tlchphan ‘([f(x)dx biang

A ¢~ 2, B. ¢!, c.__ ' . D.1.
e—1 e—2 (e—l)(e—2)

Cho ham s6 f(x) c6 dao ham lién tyc trén [0;1], théa man f(0)=0,f(1)=1 va

1
Ji+ [ £(x)T de = — . Tich pha dx bi
! +x [f(x)] 1n(1+\/5) ichp anj-m ang
A e (1442) B2 (14.47)
2
1
C. Eln(1+\/§). D. (vV2-1)in(1++72).
Cho ham s f( )co dao ham lién tuc tren[ 11] thoa man f =0, J[f )]2dx:112
va j.xzf(x)dx:?. Tinh tich phan I:jf(x)dx
-1 _
A= B.7= c.r=2. p. /=-1%
5 2 4 5
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Cau 40: Cho ham sb f(x) c6 dao ham lién tyc trén [1;2], dong bién trén [1;2], théa man f(1)=0,
2 2
J.[f'(x)]zdx=2 va J.f(x). x)dx =1. Tich phan Jf )dx bang
1 1

A. V2 B. \2 C.2 D. 242

2

1

CAu41: Cho ham sb f(x) c6 dao ham lién tuc trén [0;1], thoa man f(1)=0, Ifz (x)dxr=1 va

[T 17 (x)dx = %. Gié trj ctia £ (JE ) bing

3(1-42 3(1-+2
a2 g3 ) )
2 2 2 2
2
Cau 42: Cho ham sé f(x) c6 dao ham lién tuc trén [0;2] théa man f(2):1,_[x2.f(x)dx=% va
0
2 4032 s
J'[f'(x)] dxz?. Gia tri cua tich phan J.f(x)dx bang
0 0
A. —é. B. —z. C. —Z. D.Z.
2 3 3 3

Ciau43: Cho ham s6 f(x) c¢6 dao ham lien tuc trén [0;1] , théa man f(1)=0 ,

1
j[f ] dx-— 2In2 va jL)C)zdx=2ln2—%.Tichphﬁn !f(x)dx bang:

0(x+1)
A 1—1n2. B. 1—21n2. C. 3—21n2. D. 3—41n2‘
2 2 2 2

Chu 44: Cho ham s6 béc ba f (x) va ham s6 bac hai g(x)cé do thi nhu hinh ve.

Biét rﬁng diém I cb tung do b'fmg —% va do thi ham sb f(x) cat d6 thi ham sb g(x) tai ba

diém phan biét c6 hoanh d¢ x,,x,,x, thoa min 18x,x,x, = —55. Dién tich mién t6 ¢dm nam trong
khoang nao sau day?
A. (5:6). B. (45). C. (6:7). D. (7:8).
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Cau 45: Cho ham s6 f(x)=ax"+bx’ +cx” +dx+e va g(x)=x"—1 (C) c6 do thi nhu hinh v&. Biét

réng dd thi ham sb f (x) cit dd6 thi ham sb g(x) tai 4 diém phan bi¢t c6 hoanh d6
9 ~ SR TN ’ s A A 3A 3 ~ 1o 8
X, <X, <X; <x, thbaman x,x, =-3, x, +x, = x; va dién tich mién t6 ddm nhu hinh v& bang —

.Giatricua f (3) bang bao nhiéu?

Z

DOp - ==

A. 24. B. 26. C. 27. D. 25.

CAu 46: Cho ham s6 bac bén f(x) va ham sb bac nhat g(x)cé do thi nhu hinh v&.

1
-1 //’ : :
: //l\/g
I
1
|

Biét rang do thi ciia ham s f (x) va d6 thi cia ham s g(x) ¢6 3 diém chung. Hoi mién t6
dam nhu hinh v& c6 dién tich bang bao nhiéu?

A2 B. L c.l A2
5 5 5 5

Vs

CAu 47: Cho ham sé f(x) lién trén R thoa f'(x)—2x=(2x+1)e" /™) vxeR va £(0)=0. Gia tr
f(1)1a

A. In(3e). B.e+l. C. 2In3. D. In3.
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cho ham s6 f(x) lién tyc trén R théa man (2x—f’(x)).e"2 =™ vxeR va £(0)=

Tinh £(2)?
A. 2. B. 1. C.3. D. 4.

1 2 -
Cho ham sb f(x) c6 dao ham lién tuc trén [0;1] thod f(l)zO,I[f’(x)] dx=? va

1 1
J‘cos(%)/(x)dx =%. Tich phan _[f(x)dx bang
0

0

A. B. C. D. z.

SHES
DN

1
e
Cho ham sb6 f (x) c6 dao ham lién tuc trén [O 1] thod man J. f sm(mc)dx T va

j'f2 (x)dx =2. Tich phan J.f(%jdx bing

0

B. -2, ct D.

T T T

A.

N |o

Cho ham s f(x)=x'+ax’+bx+c Vv6i ab,c 1a cic so thyc. Biét ham sb

g(x)=f(x)+ f"(x)+ f"(x) c6 hai gid tri cyc trj la =3 va 6. Dién tich hinh phang gi6i han

f(x)
g(x)+6

A. 2In2. B. 2In3. C. In18. D. In3.

bdi cac duong y = va y=1 bing

Cho ham s6 y = f(x)=x+ax’ +bx+c c6 do thi (C), duong thing y = mx +n 1a tiép tuyén
cua (C ) tai diém c6 hoanh d6 x = —1 va cit (C ) tai diém c6 hoanh do bﬁng 2 . Dién tich hinh
phang gi6i han boi do thi ham s6 y = (x2 —1) 2/ va true hoanh bing
15 15 5 5
B. — D

. . . . C. —In2. . .
16.In2 16 16 16.In2

Cho ham s6 y = f(x)=ax’ +bx+c v6i a,b,c € R. Biét rang ham s6 g(x)=f(x).e™* c6 hai
gid tri cyc trj 1a 5 va —3. Dién tich hinh phang gi6i han boi do thi ham s g(x) va
h(x)=(2ax+b)e™ bang

A. 2. B. 8. C.e’—e”. D. e —¢.
Cho ham s6 f(x)=x'+ax’+bx’+cx+d Vv6i abc,deR . Biét ham  so
g(x)=f(x)+f"(x)+ f"(x)+ f"(x) cb ba gid tri cyc tri 1a —14; 4; 6. Dién tich hinh phing
TR 1 0
gi61 han boi cac duong y =———=— va y =1 bang
g(x)+24
A.2In3. B. In10. C. In3. D. In5.
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Caus55: Cho ham S0 [ (x)=3x +bx +cx+d  véi  b,c,deR . Biet ham  s0
g(x)=f(x)+f"(x)+f"(x) c6 hai gid tri cyc tri la —12; 6. Dién tich hinh phing gi¢i han boi
X .
cac duong yzL) va y=1 bang
g(x)+18
A.2In3. B. In6. C.2In2. D. In5.

CAu 56: Cho hai ham s f(x) =x"+ax’ +bx+1 va g(x) =cx” +dx+3 (a, b,c,d e R) . Biét réng dd
thi ctia ham sb y=f (x) va y= g(x) cit nhau tai hai diém c6 hoanh d6 1an luot 1a =2 ; 1. Hinh
phang gi6i han boi hai d6 thi da cho c6 dién tich bang

45 c. 2

A —. B. 2.

2 D. 2.
5 10 2

f2 HUONG DAN GIAI
Caul: ChonB
Taco: xf'(x)+(x+1) f(x)=e™ o xf"(x)+ 1 (x)+xf(x)=¢"
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Cau 2:

Cau 3:

!

o xe' f1(x)+(x+1)e" f(x) =1 <:>xexf’(x)+(xex) f(x)=1

@(xexf(x)), =1 @xexf(x):jdx:x+C (*)

Véi x=0

Thay vao biéu thirc ban dau ta c6: 0./7(0)+(0+1) f(0)=e’ =1< f(0)=1.
Thay vao (*), tacod: C=0.

e khi x#0
Khi do: xe* f(x)=x< f(x)=
/() /() {1 khi x=0
— 0 -X _ -x
Suy ra: f’(O) = limf(x) /() =1im I ~lim& ! =-1.
x—0 X x—0 X x>0 —x
Chon C
Ta c6 phuong trinh trén tuong duong véi
= f'(x)=f(x)+e".c0s2021lx < f'(x)— f(x)=e".cos2021x
& e f1(x)+(—e ) f(x) = cos 2021x
Dén day ta nguyén ham hai vé thu duoc:
= (e f(x))' =c082021x < e f(x) = j 0$202 Lxdx = % +C
sin 2021x e'.sin2021x
Ma f(0)=0nén C=0suyra e = = = - "=
1(0) uy ra e f(x) 2021 S (x) 021

Phuong trinh hoanh d6 giao diém cua do thi ham sé y = f(x) va truc hoanh I3
e".sin2021x

f(=0s 06 8in2020x =0 202lx=kr ke Z = x =2 (keZ)
2021 2021
Vi xe[-L1] nén 1< 27 < 2021 (2021
2021 Vs Vs

Mado k € Z nénsuyra k € {—643;-642;...;643} nhu vy takét ludn do thi ham s6 y = f(x) cat
truc hoanh tai 1287 diém c6 hoanh d6 thudc doan [—1;1]

Chon A

Tir gia thiét:

Vxe(0;7), f'(x)sinx=x+ f(x)cosx < f'(x)sinx— f(x)cosx=x.

f’(x)sinx—f(x)(sinx)' X

o f’(x)sinx—f(x)(sinx)’ =x &

sin’® x Csin’x
X X X X
@[f( )} =— <:>f( )=j ——dx.
sin x sin“x  sinx sin” x
u=x
X du =dx
Xét I=[——dx.Dit{ | = .
sin” x ——dx=dv v=—cotx
sin” x
cos x d(sinx .
:>1=—xcotx+.|.cotxdx=—xcotx+.|._ dx:—xcotx+'|.g:—xcotx+1n|smx|+C.
sin x sin x

/(%)

S x

S - . GG o .
yra = xcotx+ln|smx|+C4>C—1:f(x)—smx( xcotx+ln|smx|+1).
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Cau 5:

:>f[ )—smZ ~Z cotZ+Infsin 2| +1 3 lnl+1 =i(6—6ln2—ﬂ\/§).
6L 6 6 2|76 2 12

Nhuvdy a=6,b=—6,c=-1=a+b+c=-1.

sin —
6

Chon C
Pit = 2x—1 :>If 2x~1])dx = jf t| jl (j f(- dt+if(r)dtj
[ff dz+ff 10+8):9
Chon B
1 1 l[m(xw—l)}””
F(l)—F(O)z!f(x)dx@F(l)zF(O)+£f( )dx = F(1 ! N dx .

1+x

2 ) x=0=1¢=0
Déttzln(x+\/x2+l):>dt: JESD dx.Bf)icén:{

xrV+l A+ x:l:t:ln(1+\/§)'

Do do:
2021

1[ ( +4/x 1)} n(1++2) 2022 in(1+42) [ln(“_ﬁ)TOZZ +2022

=1+] de=1+ [ "dt= =

) N ) 2022, 2022
Chon B
bat t:l+2lnx:>dt=gdx:>%d=ldx.Déicém: x=1l=t=1, x=e=1t=3.

x X
L ef(l+21nx) 17 17

Khi d6 ]=J.—dx=5_[f(t)dt=5!f(x)dx

1

:% J?f(x)dx+‘:[f(x)dx}zéﬁ(x+l)dx+j(x2 —l)dx}Z%.

2

Chon B

3
Xét [ = j 2s1nx+1 cosxdx. Pat 2sinx+1=¢ = 2cosxdx =df = cosxdx = ;dt
0

Véi x=0=tr=1; x=5:>t=3

=1 =if(t)%dz =lif(t)dt =%j(t2 —2t+3)dt+%j'(t2 ~1)ds

1 1

(2 2 1(F 3 23
=—| == 43| = ==t || ==
2 1 213 2 6
Chon C
243 243
Ta co I ! dxzjL.Détt=\/x2+4:>t2=x2+4:tdt=xdx.
5 xxt+4 NS X*Axt+4
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Cau 9:

Cau 10:

Cau 11:

x=23=1t=4

=J5=1=3
243 4 4 4
Dodo | S [ P | P
fx\/x +4 (-4 3(-2)(e+2) 43\1-2 142
:l(ln
4

4
)

Chon C

Ttr gia thiét, ta co: f( ) IVln x+1 lnx

biat: VIn’x+1=1 > In> x+1=¢>; lrl—xdx—tdt

Poi can {

1
-2

a=—
l lng—lnl :lln5—11n3:> 4 =a- :l.
r+2 5 4 4 _ 2

40 6

1
<—>f Jtdz—31+C—>f —g (ln2x+1
1 1 3
f(l):§<—>C=O;Suyra: f(x)= 3 (1n2x+1)

2 f(x) 2l (11’12)C+1)3 1 2
Khi d6: [———L—dx = j3—dx=§.j
1 1 1

xVin? x +1 xVIn? x +1

11 1
:-jln xd(Inx)+— [ —dv=—.In’x
39X 9

In® x+1

dx

X

n2.(In*2+3
21 g bpg o M2(0243)
19 3 9

2 1
+—.Inx
1 3

Chon D
dt =—dx )
batt=5-x= . Khi @6 :
x=5-t

I=J'xf(x)dxz—j'(S—t)f(S—t)dt=J3'(5—t)f(5—t)dt

:j.sf(S—t)dt—j.tf(S—t)dt = ij(t)dt—j.tf(t)dt.

Khido [=52-1<2/=101=5.
Chon B

tan x tan x

dx = dx

Oy |y
S t—r (N

Ta 6 F[%j—F(O)zjjf(x)dxz

cos xy/1+acos? x cos? x1+tan x +4a

tan2x+1+a)

=+/tan? x+l+a

'—a#\ﬁ

0 2\/1+tan x+a

:f—fzJaT—ﬁ@azl

T

tan x

dx

KhldoF( j ( ) ff Mr= [t gy

ps s osx\/1+acos X

T
3
6 6

Il
N =N

cos? x\l+tan® x+a
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j.d tan x+1+a) \/ﬁ
=+tan" x+1+a

i:\/4+a—,/a+g=\/§— ng\/g;\/i
0

2\/1+tan x+a
Cau 12 Chan
5 1 —+L—’x<:>'x+— x)=l+—.
Taco L7 (0)=1e == /() S () 1 () =1+
@xf’(x)+f(x)=x+\/;@(xf(x)),=x+\/;:>xf() J(x+\/—) =—x’+=Z \/_+C

Dof(4):§ @4: 242 2Ificoc- -8 = xf (x =—x+ \/_ 8.

Vi vay ]Exf ]E(—X +— \/— }b( 157
1

1

Cau 13: Chon C

2
Gia thiét: 2/ z(x)—(l+ijf( )+——f( ),Vx >0

X X X

<:>2x2f2(x) xf(x) 8xf (x )+8:x f'(x)
= 2(x2f2 (x)—4xf(x)+ 4)= x? [xf'(x)+f(x)]

2SS 2[xf(x)—2]2 =x [xf(x)]' PN

2] 1
Do d6 I dx = J‘4:|dx x2+c__xf(x)—2

Thay x =1 vao hé thirc, ta dugc: —1+C =—

1 1 x2+2
:_7__xf(X)—2©f(x)_ x

4 4 2 2
Vay Jf(x)dx=jx Jr2a’x=(x—+21n|x|j N
3 X 2 2

2

=6+2In2-

Cau 14: Chon B
Taco x2f2 (x)+(2x—1)f(x)=xf’(x)—l<:> x2f2 (x)+2xf(x)+1 =f(x)+xf’(x)

o (o (x)+1) :f(x)+xf'(x)©M:1

xf(x)+l)2
A G E /A€ DSl C/A €520 BN S
j (xf(x)+1)2 - Idx j(xf(x)+1)2 '[dx xf (x)+1 ¢
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1 ; L _ 1T
Dof(l)——2:>—1.f(1)+l—1+C:>C—0.Va_1y—xf(x)+l_x:>f(x)_ T
2 20 1 1 N
Do do If(x)dx#(‘;——z]dx:(‘l““‘j "
1 1 X X 1

Cau 15: Chon B

n
Xét tich phan Jtan x.f(cos2 x)dx =1
0
. Vs
Dit ¢ = cos’ x = dt = —2sin xcos xdx . boi can: 4
0

V.4

1
4 2 1 1
Khi d¢ . 2x)dx = [ dr = L3 g =
loltanxf(cos x)x _!. t 1<:>Jl‘ t 2@]1‘
2 2

Xét tich phan Tde )

xIn x

- In x PO =
bét t =In*x = dt = 2.——dx . Doi can:
x Xx=e =

xInx

knido [/ g (L0 o L) gy (2)

Cubi cung lay (1)+(2) ta dugc j' /(x) dx=2+4=6.

Cau16: Chon C
Theo gid thiét, ta co f(x).f (2—x)=e2”2'“ va f(x) nhan gia ti duong nén
In[ f(x).f(2-x)]=le™ ™ < Inf(x)+Inf(2-x)=2x"—4x.
Mit khac, véi x =0, taco: f(0).f(2)=1va f(0)=1nén f(2)=1

) e )
Xetl—_! f(x) dx, taco I=£(x —3x)f(x)dx
5 u=x’ =3 du=(3x2—6x)dx
EURPRERAC) Fig NP/

f(x) -

Suyra J =[(x3 —3x2)1nf(x)]‘z —j.(3x2—6x)lnf(x)dx =—j(3x2 —6x)lnf(x)dx.
0 0
Poibién x=2—-t=dx=—dt . Khi x=0=t=2va x=2=1=0
Khi dé:
0

1==[(32=6t)In f (2-1)(~dt) =~

2

(3¢ —6t)In f(2-1)ds =—j(3x2 —6x)In f(2—x)dx.

0

O C—

2
Tu (1) va (2) ta cong vé theo vé, ta dugc 27/ =—J‘(3x2 —6x)[lnf(x)+1nf(2—x)]dx

0
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Hay / = —%.([(3x2 —6x)(2x" —4x) dx :—%£(6x4 —24x" —24x ) dx

2
:——[Exs—@c4 &x ) ——E-
215

0
Cau17: Chon D
Tu f(x)+f(2—x) =x'—2x+2,VxeR.

Thay x =0 ta dugc f(0)+f(2):2 ma f(O):3 nén f(2):—

2

Suy ra jf(x)dx+jf(2—x)dx j(x —2x+2)dx=§.

0

Pat t=2-x= dr=—dr, khi d6 jf(z—x)dx:—jf(t)dtzjf(x)dx:jf(x)dxz

dv=f"(x)dx

[ (x)dx=af (2 - £ (x)dx=27(2)- 2 =2 - 2210,

0

u=x du=dx
Xetjxf )dx. Dat{ () :{ , khi do

Cau 18: Chon D

Taco 2f(x )+xf( j (1). pat L=/ = v =1 khi do didu kien d& bai cho tr thanh
t

2fG)+%f(t):%c>2t.f[;)+f(t):l 2)
4f(t)+2t.f6j:2x

f(t)+2t.ij=1

Tu (l) va (2) ta co:

2 2
Lay tich phan can tur ;— dén 2 ta dugc: If (x)dx =J' _

1 1

2 2

2

Cau 19: Chon D

., |lu=2x-1 du = 2dx
Dat = .
dv=f"(x)dx v=f"(x)

Taco [ =(2x-1) f'(x) —ZJf xdx=3f’(2)+f'(0)—2f(x)|§

=31'(2)+/(0)-2(/(2)-1(0)).
Xét f7(1-x)=(x*+3).£ (x+1)(1).

Tu (1) cho x =-1,x =1ta dugc hé sau {

= ()£ (0)=167(0(2) = 7(0) (2)=16 & 1(0)= .
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16

Khi d6 taco [*(2)= 4m@f3(2):64c>f(2):4:>f(0):4
Pao ham 2 vé ciia (1) ta duge —2f (1-x) f'(1-x) = 2xf (x+1)+(x" +3) f'(x+1)(2)
Tir (2) cho x=—1,x= ltaduochesau{_zf(z) __212()1;?('())
Q{:Sf:(2)z—8+4{”( )@{ ’(O)Z

8/'(0)=8+4/"(2) f(2)=2

Vay 1=31"(2)+'(0)-2(f(2)-1(0)) =32-2-2(4-4) =4.
Cau 20: Chon D

x)#0 v6imoi x€[1;3] néntaco: f'(x )(1+f(x))2 =[(f(x))2(x—l)J

x—1)’ "(x ! + 2 —
{ ] ! )3f()[(f<x))4 O (f(x)> “
1
(

2

L1y
3(/(x)) (f(x) G RER
Lai co: f(l)=—1:>(j_ — 1 1

35 (F) f<x>

:{f(lx)H} _(l—x) :>f(1x)+1:1_x :>f(x):—%

—=_

3=+

3 3
1 3

= x)dx=|| —— |dx=-In|x|| =—In3

J(s)ee= (e =-tn}]
Vay a=-1;b=0=S=a+b>=-1

Cau 21: Chon A
_ 4 3 _
Tir gia thiét suy ra f(l—x)+%f(2x Zj: - +X3+4x 4'
X X x

Lay tich phan 2 vé véi can tir 1 dén 2, ta duogc:
3

[Fra-xde+ | f( -

_J‘ F-xd(l— x)+J' f(zx 2Jd(2x_2j=jz(—x+l+i2—i3jd,\
X 1 X X

2

dx

2x— 2) idx:jz—x4 +x+4x-4

& [ fdr+ ] fnde=0

- ! x 4 2
C>_J‘0 f(t)dt+.‘-of(t)dt:[_7+x—;+x—2jl
1 1
e[ foa=0.viy [ fni=o.
Cau 22: Chon D

-1 -1 -1

xét: X0 f"(x)+ f(x) =2x +x° <:>e;.f'(x)+i2.e;.f(x) =(2x+1)e*
x

Tuyén chon cic bai toan VD-VDC | 428



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: TICH PHAN

T

:(e"l. f(x)J _[\(2x+1)e dum j;(;—f+izj.exax:1

1 2
2

u=¢e =>du=¢e"dx

5 _ 2 3 21 -1
bit -2 1 1 1,khido: [=|——— +I —e'dx—| —.e'dr.
dv= —3+—2 dx,v=—2—— e 4de 2x 2x

X X X X
1 u=e¢" =du=e'dx 11 o
bat 7' = J‘i —.e'dx, dat 1 _1 ,khidé: 1'= ——— —,exdx.
2 x dv =—dx y=— e 2&° 2x
x
S - e;lf(x)l I N L
ra: = ———= . = — — —_— | =——
v e 4 @72 2) 4
2

Cau 23: Chon B

(1+x2)f”(x)+xf’(x)=25(x+m)

N +1f"(x 2 ,—x = f( T25+ (x+\/x2+1)5

@(m.f’(x)) w%(ﬁm)s

:m.f'(x)=25j(x+m)4d(x+ x2+1)=5(x+M)S+C
Ma f'(0)=5 C=1=Vx’ +1.f"(x) = 5+ x2+1)5+1

' 5 =\ 1
:>f(x)=—ﬁ(x+ X +1) +—,m

:>f(X)=5I(x+m)4d(x+m)+j dx

X +1

A ) (x+ X+ ) +1n(x+\/m)+C'
Ma f(0)=1nén C'=0 :>f(x)=(x+m) +1n(x+ x2+1)
Khi do
-f(—\/g) (—\/§+2)5+1n(—«/§+2)
oS (V3) (V3 2] 41n(342) = s (-5) o (5)-724.
Cau 24: Chon C
Tacé:x[f(x3)—2J+f”(x2)=x3—3x2—1

= f(x)= (x+ x+)+j (

x+x+

:>x2f(x3)—2x2+xf"(x2)=x4—3x3—x:xzf(x3)+xf"(x2)=x4—3x3+2x2—x

Lay tich phéan hai vé ta duoc
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

1

Ifo(x3)dx+jxf"(x2)dxzj.(x4 —3x° +2x7 —x)dx

S a3

0

:lff(x)dx:————(f'(l)—f'(o)):z_g:j.f(x)dxzz_g

0

Chon C

Taco: f'(x)—20181 (x)=2018x"".™"™ < ™™ f'(x)—2018¢""™ £ (x) =2018x*"

— [8—2018Xf(x)]' =2018x"7 = e—ZOISXf(x) =x8 4

Do f(()) =2018 nén C=2018 = ™" f(x) =x"" +2018 = f(x)= (Jc2018 +2018)62°18““ .

Vay f(l) =2019¢™".
Chon D

Tacc'):F(x):,[ & J.XGXdX IeXdX 13(eXdX 1 1

e+3 Jer(e+3) Ve eX+3):§1nex_§ln(ex+3)+C'
Theo dé : F(o)=—%1n4@—§1n4+C=—%1n4©(:=0.
Vay: F(x):§lnex—%ln(ex+3). Phuong trinh : 3F(x)+ln(e"+3)=2
= —ln(e"+3)+lne"+ln(e"+3)=2 S lne*=2< Ine*=lne’ © x=2.

Vay tap nghiém cta phwong trinh 1a S :{2} .
Chon C
Tt gia thiét 3f(x) +xf'(x) =x"" véimoi xe [0; 1] , nhan hai vé cho x? ta dugc

2021

3x2f(x)+x3f'(x) _ 200 <:>[X3f(x)]’ _ 200 Suy ra x3f(x) :J‘xzozodx=%+c

2018
X

2021

Thay x =0 vao hai vé ta dwoc C=0, suy ra f(x) =

1

1 2018 1 2019 | 1

1
ay I=[f(x)dv= {2 —de=- T | =
Vay !f (%) ! 2021 2021'2029|  2019.2021°

Chon A
Tir gia thiét f(x)+ /" (x)=e*v2x+1, voi moi x €[0;4], nhan hai vé cho e ta dugc

e"f(x)-i—e"f'(x) =+2x+1 @[exf(x)}' =\2x+1.

Suy ra exf(x):jx/2x+1dx:§(2x+1)\/2x+1+C.Véy e4f(4)—f(0):23—6.
Chon D

Taco 3i[f'(x)[f(x)]z +ﬂdx=2i,/f'(x)f(x)dx

Tuyén chon cic bai toan VD-VDC | 430



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: TICH PHAN

o 3£[f'(x)[f(x)]z}dx+§: 2}i)l/f'(x)f(x)dx

e [0 ()L ()] Jar-6[ 7 (x)ars v =0 & [ 37 (x)r (x)-1] dx=0
= 3f"(x).f (x)-1=0,vxe[0;1] = 9f'(x).[f(x)]2 =1= I9f’(x).[f(x)]2dx= jdx
:>9.M=x+c.Vi f(O)Zl néntacd C=3 :>[f(x)13:%x+l.

Vay Iz‘i[f(x)fdx:%.

Cau 30: Chon C

Ta cé:.:[f’(x)[[f(x)]z +1de = 2@,/f’(x)f(x)dx

& ([P T b2 JFG (o) (a0
@I[f’(x)[f( )]2}dx—2i1/f’(x)f(x)dx+1=0@i&/f’(x)f(x)—l}zdxzo

= () (x)=Lvxe[0:1] = f/(x)[ £ (x)] =1= [ £/(x)[ /(x)] dx=[dx
(7]

3

Do f(1)-£(0)=1 néntaco J3+3C—3C =1
1(1
Pt u=3+3C,v=3/3C. Ta cé hé: {” v=1(1)

u’—v' =1,(2)

=x+C=[f(x)] =3x+3C

Tu (l) tasuy ra u =v+1 thay vao (2) ta dugc phuong trinh

,_=3-33
(v+1) =V =3 +3v-2=0 _3+6\/§
oy =228 7 ‘27;56@
Vai [ (x)] =3+ 27+5r31[f<x>]3dx=%: L] 0 -5
Voi [ ()] =3ws 2 o [ (0] a2 S ()] 0 - 2.
Vi [ ()] @ - {;’_3-

Cau31l: Chon C
2
Goi 4= [(x-1)" f(x)dx
1
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Dit: u=f(x):>du=f’(x)dx : dv:(x—l)zdx:v:(x_l)

3
2
15
1

Ta cé j[f’(x)]zdx - 7,[2.(—7(x—1)3 S (%) Jar = —14,[49(x—1)6dx 7.

1

Khi do: _l:(
3

x)dJ:/I( ) S (e =1

Suy ra J[f’(x)—7(x—l)3}2dx=0:>f'(x)—7(x—1)3 =0:>f(x)=%(x—1)4+C

\ 7 7 s 77 7
Ma f(2)=0=C==2= f(x)=(x-1) —Z:!f(x)dx:—g_
Cich 2. Theo bat dang thtrc Holder:

2

[ 3 r 6. 2 1
1= —1) f'(x)dx | < —1) dx.|| dx==.7=1

oo ] <l el (T a1
Déu bang xdy ra khi f"(x)=k(x- 1) voi keR.
Ma [(x=1) f'(x)dx=1nén [k(x-1)'dr=1=k=7= f'(x)=7(x~1)’

1

= f(x)=}(x—1)“+cvi1 f(2)=0:C=—%:f(x)=%(x—1)“—%:jf(x)dx:_;
Cau 32: Chon B

Goi 4= jf(\/;)dx. Pt t=+x =2dt =dv Khi do: 4= 2jgf(t)dz

1 1
Theo d& A:% nén 2£yf(t)dz=%@jyf(r)dz=% hay -([xf(x)dxz_

2

Goi szxf(x)dx.f)ét: u=f(x)=du=f"(x)dx; dv=xdx:>v=%

2

X , 3
—f x)dx:jxf g

Khi d6: —=—
1do: f )

0

Ta co j[f(x)]dx_%, 2.(=3x>f"(x )dx_—ﬁ,j%ﬂdx:%:i[f'(x)—:;xz]zdx:o

1
|

Cich 2: Theo bat dang thtrc Holder:

3Y s 19 9

- x < | x'dx. ——=—.

[ {feron] sfrafirore-g 3
1 1

DAu bing xdy rakhi f'(x)= b, voi keR. Ma j f(x)dngnén Ikx4dx=%:>k=3.
0 0

Hay f"(x)=3x" suy ra f(x)=x+C.
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Cau 33:

Cau 34:

Cau 35:

Ta lai c6 f(l):O:C:OSf(x):)f:If(x)dx:
Chon B

A= J‘f cos (zx)dx . Dit {u =cos(7zx) - {du = —zsin (7x)dx

dv = f'(x)dx v=f(x)

Khi do: 4= [cos 7x) ] +7rjsm zx) f(x)dx =7rjsin(7zx)f(x)dx
Ma 4= %nén ﬁ-([sin(ﬂx)f(x)dx =%:> '([sm X f(x)dx =—

- 2 1 1
Talai co: |[f(x)] dx=5 Ism (ﬂx)dng.

o t—

Khi do: I[f(x)] dx— ZIsm f(x)dx+J.s1n (7x)dx O<:>J s1n(7rx))2dx=0

1
Suyra f(x)-sin(zx)=0< f(x)=sin(zx)=1= Isin(ﬁx)dx _2
0 T
Chon B
Goi 4= _[f SIHde bat { u=smx {d” = cos xdx

dv=f'()c)dx:> v=f(x)
Khi d6: 4 =[sin xf(x)]|;r —]icos x.f(x)dx = —]E cos x. f(x)dx

Ma A=-1 nén Icosx.f(x)dx=1:>ijcosx.f(x)dxzi.
0 7[0 4
4

2
T

cos” xdx =

§]|l\.)

. 22
Ta lai coé: ==
a lai co .([[f(x)]dx —

O ey N

T v

Suy ra: ]E[f(x)]zdx—ijcosx.f(x)d)wizJ.cos2 xdx =0 < j[f(x)—gcosx:l dx=0
T r : 7

0 0 0

= f(x)=£cosx:>Izjxf(x)dxzjlxzcosxdx:—i.
T 0 T V4

0

Chon B
Goi I = j(sinx—x)f'(gjdx
0

2 2
Dat t=§:> dx = 2d¢, khido ]:2I(sin2t—2t)f'(t)dt=2j(sin2x—2x)f’(x)dx-
0 0

_ |u=sin2x-2x du =(2cos2x—2)dx
Pbat =
dv = f"(x)dx v=f(x)

T

Khi do: = 2[(sin 2x —2x)f(x):”0% - 2}(2 cos2x—2) f(x)dx = Sj‘ sin’ x/'(x)dx (Vi f(izrj =0)

2
Ma [ =6z nén SI sin® xf'(x)dx =67 .
0
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Cau 36:

Cau 37:

3 3
Talai co: [[f(x)] dx=37; [16sinxdx =67
0 0
5 i 3 3 3 .
Khi do: [[£(x)] dx—8]sin’ xf (x)dx + [16sin* xdx =0 < [(f (x)—4sin’x) dx =0
0 0 0

0

B

T T

Suyra f(x)—4sin’x=0< f(x)=4sin’ x= f"(x) =8cos2x.

[f”(x)]3 dx = j.(Scos2x)3dx =0.

S LR ]

Vay
Chon C
1 2_ = du = f'(x)dx
Goi A= [(x+Def(x)dr="1 Lpgey /00 =/
0 4 dv=(x+1)e’dx Vv =xe
. Lo e’ —1
Khi d6: 4 =] xe* — | xe* f'(x)dx =
[ f @], - [xe' ==
0 e’ —1 - e’ —1
Ma f(1)=0 nén Ixe”f’(x)dxz— :2Ixe*f’(x)dx:— 2.
0 0

1 2 e =1 e’ -1
Ta lai co: I[f’(x)] dx = ; .[xze“dx: .
0 4 0 4

Suy ra: j[ S10] dx+ 2} xe* f1(x)dx + szez"dx =0 j[ F(x)+ xe"]z dx =0

0

= f(x)=—xe" = f(x)= —j xe'dy = (1-x)e* +C

Ma f(1)=0 nén C=0 hay f(x)=(1-x)e". Vay I =[ f(x)dx = [(1-x)e'dx =e—2.

Chon A
Cach 1.
Lr)]
Ham dudi dau tich phén 1a =——=nénta can tim mot thong tin lién quan dén f° '(x).
e
1
. . 1
T gid thiét /(0)=0, (1) =1 tanghi dén [ f'(x)dx = 1 (x) O:f(l)—f(O):l.
0
L))
Do d6 ta c6 dao ham dudi dau tich phén 1a == va f '(x) nén sé lién két véi binh phuong
e
, 2
X .
{Lx)wz\/e*} . Véi s6 thue O, ta co:
e

1 M-ﬁ-a e 2 )c:ll:f'(x):|2 X + 0{1 "(x x+azlexx
([ o [acef L b ireraf o

:ﬁ+2a+a2(e—l):ei

1[(e—1)a+1]2

1 ’ 2
Ta cn tim & sao cho J-{f (x)+a\/e_x} dx =0 hay %[(e—l)aJrl]Z =0 a=- !
o

0 \/e—x e—1
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. i f(x) 1

ol a = - dx =0 =— e . vxelol
Vol a e_lth J‘{ } = N e—l\/;’ x [0;1]
Suy ra f'(x)z (x)z : ldx:ee_1+c J(O=0./(=1 g~ _ el_l.
Vay f(

Cach 2: Theo bdt Holder

1=[f(1>—f<o>]2=ﬁf'<x)dx}{Q'i—?f }J Lifear= et

Tur day suy ra \/(_) k\/—:>f (x)=ke". T j f'(x)x=f(1)-f(0)=1=k(e—1) suyra
f'(x)= ¢ (x)= ¢ ic két hop f(o)=0:f(x):ex_1:jf(x)dx:e_z,
e—1 e—1 ’ ) e—1 e—1

Cau 38: Chon C
2 rs 1A s A \ 2 ' 2 A A 3 A A . T A
Ham dudi dau tich phan 1a v/1+ x> [ /'(x)]" nén ta can tim mot thong tin lién quan f'(x).

Tur gia thiét £(0) =0, £(1) =1 tanghi dén j f()dx= fx)] = £~ £(0) =1

Do d6 ta 6 ham du6i déu tich phan 1a v1+ x> [ f'(x)]" va f’(x) nén s& lién két véi binh phuong

{\4/1+x2.f'(x)+ (‘/12):7} :
V&i mbi s6 thue & tacod :
!{\4/1+x2.f'(x)+</:7} dx:-([\/1+x2 [f’(x)]zdx+2a£f’(x)dx+£J%dx

2

s n(1442) =] afin(1442) e
(i) 2a+a* n(14+2) =| a,fIn(1++2) \/m

1 2
. a
Ta can tim & sao cho J‘{\/4 1+x°.f(x)+ } dx=0
4’ 2

=|a,/ln 1+\/_ \/T\/_ =0=>a=- (1+\/_)

Suyra f'(x)= (1+J_) \/+—x

+ 1+x2)+C.

I N U B
=10 T e
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1n(x+\/1+x2)
Ma f(O)=0,f(1):>C=O:f(x)=m.
X 1 In x+m 1 .
ey e g e o)
lnz(x+m)l
zln(li\/i)' 2 =5 n(1+42).

Cich 2. Ap dung BDT Holder ta c6

1=@f’(x)dXJ [ [+ reo.

Suyra ¥1+x° f'(x) =k

dx=1

e el
k

\4/1+x2 =/ (x):\/1+x2 '
1 . B 1
T j f'0dr= £, = f() = f(0)=1 suyra k= n1:43)

V1+x?

"(x) = 1 . 1 .
Suyra /(9= 1n(1+\/§) 142

-ln(x+ 1+x2)+C.

B 1 _ 1 _ 1
=) e )

ln(x+\/1+x2)
Ma f(O)zO,f(l):)CzO:f(x):m.
I 1(x) e ln(x+\/1+x2)dx:

1 1 1 > 5
o N1+ (1+\/5)"(|>. Jl+x ln(l+\/§)!ln(ﬂm)d[ln(ﬂm)}

L (x|
=1n(1+\/§)' 2

Cau 39: Chon A

=%ln(l+\/§).

1
Nhu cac bai trude, ta chuyén I xf (x) dx = ? vé thong tin cia f° '(x) béng cach tich phan ting
-1
phan.
du=f'"(x)dx
u=f (x) J ( )
bat = 3

dv=x"dx v=x?

KhidOJ; X f(x)de="- ——J f(x F()+ %f(—l)—%jlxg’f'(x)dx
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Cau 40:

Cau 41:

Téi day ta bi vuong f(1) vi gia thiét khong cho. Do d6 diéu chinh lai nhu sau:

{ = X Vv6i k 1a hang sb.

dv=x*dx v:?—i-k

Khi d6 j‘lxzf(x)dxz(%3+kjf(x)l —jl(x—3+k]f'(x)dx
(o35

Ta chon £ sao cho %+k=0<:>k=—§-

Khi d6 ?: szf(x)dx}%jl(f —1) f'(x)dx —>jl(x3 ~1)f'(x)dx=-16.

-1

Ham dudi dau tich phan 1 [ 17(x)]’, (x* 1) #'(x) nén ta lién két v6i [ f(x)+a(x —1)]2 tim

O sao cho j[f’(x)+a(x3 —I)de:O.

-1

Ta tim dugc a=7 :f’(x)z—7(x3 —1) = f(x):—7J.(x3 —1)dx:—%x4 +7x+C.

1
84
)N C=§—>f(x)=—%x4+7x+§.Véy Izjlf(x)dxz?.
Chon A

Ham du6i déu tich phan 1a [f'(x)]", f(x).f"(x) nén ta s& lién két voi binh phuong

2
[ /'(x)+af (x)] - Nhungkhi khai trién thi vuong j [ f(x)]2 dx nén huéng hay khong kha thi.
1

Ta ¢o lz_z[f(x).f'(x)dxz fzz(x) 2 = f2(2)2—f2(1) = fz(z)_o ﬁf(z)zx/f (do ddng

bién trén [1;2] nén f(Z) >f(1):O)

Tu f(1)=0va f(2)=+2 tanghidén jf'(x)dx:f(x) =f(2)-r(1)=v2-0=+2.

1
Ham dudi dau tich phén 1a [f'(x)]z, f'(x) nén ta sé& lién két [f’(x)+ an.
Ta tim duoc a=—\/§——>f'(x)=\/§——>f(x)=\/§x+cﬂ_)cz_\/§'

Vay f(X)=\/5x—\/5—>j‘f(x)dx=g.

Chgn A
Ham dudi ddu tich phéan la [f'(x)]2 £ (x)> & (x) nén ta s& lién két voi binh phuwong

1
[f'(x)f(x)+af(x)]2. Nhung khi khai trién thi vudng Ifz(x)f'(x)dx nén hudng hay
0

khong kha thi.
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1 1
Tich phén ting phan .[fz (x)dx =1 két hop £(1)=0 ta dugc Ixf(x)f'(x)dx = —%
0

0
Ham duoi diu tich phan 1a [/'(x)] />(x) » o (x)/(x) nén ta s& lien Két
[f’(X)f(x)+ ax]z . Ta tim duoc

3 , 3 , 3 f 3,
a:E—>f(x)f (x)z—axjj.f(x)f (x)dx:—zj‘xdxzﬁz—zx +C
L 022 2 (1) = (1) £ (V2) = -2
Cau42: Chon B
Cach 1.
8 %, 2 3 3 2 2 3 8 13, '
Ta cé: Ez.([x .f(x)dx:'([f(x)d(x?]:(x?.f(x)]o—!%df(x)zEf(Z)—gJ;x £(x)dx
Suyra [/ (x)ar =8,/ (2)- S=51-5-2

Ap dung bat dang thic Hollder ta c6

2 2

(%T =Ux3.f'(x)dx)4 =ﬁx2.x.f'(x)dxj4 s@x“dez .sz.[f'(x)]z dsz

0 0 0

s(ix“dsz.ix“dx.i[f'(x)]“dx =ﬁx4dxj3.j;[f'(x)Tdleoéizmz(%T.

Dau “=" xay ra, tic 1a xf'(x):kx2 :>f'(x)=kx.

2

zgak.% :%kal. :>f'(x)=x:>f(x)=jxdx=%+c

2 ) e
jkx“dxz—@k. z
) 5 5)° s

2 2

\ N A X , [ o x* X’
Vi f£(2)=1nén c=1.Vay f(x)—z—l_ Do d6 !f(x)dx:](:[?q]dx: (z_x]oz_?
Cach 2.
Ap dung bt dang thiic AM- GM ta c6: [f'(x)]4+x4+x4 +xt24x’ (X))
2 2 2
Dodd [[f'(x)]dv+3[x'dv=4[x" 1 (x)dx.
0 0 0
2
Vi gié tri hai vé bang nhau nén dau “=" xay ra, tic la f'(x):x 3f(x)=J.xdx=x?+C.
2 2 202 e 2
i 2 :1 e =—1. a =__1 0 = ——l = — — -
Vi f(2)=1nén c=-1 vay f(x) 5 Dodoz[f(x)dx _([(2 de [6 x}o 3

Cau43: Chon B
Cach 1:
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Nhu cac bai trude, ta chuyen J' J ( ) dx=21n2 - % vé thong tin cua f° '(x) bé'mg cach tich

x+1)
u=f(x) du = f'(x)dx
phén tung phan. Dat dy— 1 dx:> o 1
( +1) x+1
1 1 0 1 ’
ojf ) j ()+f()+jf(x)dx.w day ta bi
O(x 0 x+1 1 o x+1
vuéng f (0) vi gia thiét khong cho.
u=f(x) du= f'(x)dx
Do d6, ta diéu chinh lai nhu sau: 1 = 1 v6i k 1a hang sd.
dv= zd V=t
(x+1) x+1
1 L |
L O e =)
Khi do6 de=|——+k | f(x)] = || ——+k |f'(x)dx
‘([(x+1)2 x+1 ( )0 '([ x+1 ( )
k) 1 (0) [~k | ()
=R )= f[ ek e
Tachon ksaocho —-1+k=0<k=1.
Khi dé 21n2 - j f(x) =—ij'(x)dx—>ij'(x)dx=i—2ln2-
2 ( +1 o Xx+1 o X +1 2

Ham duéi du tich phan 1a [ /'(x)T’,

x+1

2
— ) nén ta lién két véi [f( )+ai}

Ta tim duoc a=—1—>f’(x)=L1:> f(x)=j xldx=x—ln|x+l|+C
X+ X+

1-2In2
5 .

» 1
SO, C=n2-1— f(x)=x—In(x+1)+In2-1. Vay If(x)dx=
0

Cach 2: Theo BDT Holder

(——21n2j [jxﬂ xdx}zSj).(ﬁfdxj;[f’(x)]zdx=(§—2ln2j.(%—21n2),

Tudéy suyra f'(x)=

x+1

Tl‘If(l):O, .([[f ]dx_5—21n2 suy ra k_1:>f(x)_x+l

dx=x-In|x+1]+C

jf(x)zj‘xil

/()=0 »>C=In2-1= f(x)=x—In(x+1)+mIn2-1.

1-2In2
5 .

1
Vay [ f (x)dx =
0
Cau44: Chon A

Ta cé: g(x) :k(x+l)(x—2) Vi Parabol d6i xting qua truc nén diém 1(%,—%)
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Cau 45:

Cau 46:

Cau 47:

Cau 48:

Khi do, —%=k6+1)e—2):>k=2—77:g(x) =%(x+l)(x—2)_

Hamsb f (x) dat cyec tri tai

x=Lx=25 f(x)=a(x+1)(x=2)= f(x)za(xi—%z—Zx}rb

3
. . 1 7 7 13
Do thi ham s6 di I né —|=——<—-—=——a+b, (]).
0 thi ham so f(x) iqua / nén f(zj 5 = 12a ()

2

3
Phuong trinh hoanh d9 giao diém: £ (x)=g(x) < a [%—%— 2xJ +b= 27—7(x +1)(x-2)

o b*% 28 55a
Theo dinh ly viet ta co: 18x,x,x; = -55 < 18. =-55= 18b+? == (2)
3
. . 1 X X 1 .
Tu (1), (2) bam bay giai h¢ a=1,b=53f(x)=?—?—2x+5. Tur d6 suy ra dién tich

hinh phéng nhu hinh c6 gié tri sap si 5,7.
Luu ¥: Bai nay hoan toan c6 thé ra thi THPT, c6 thé "lach" dinh i viet bac ba vi 1d rang (x) ,
g(x) c6 chung mot nghiém 1a x = % — phan tich phuong trinh hoanh d6 giao diém dua vé bac

hai roi ding viet bac hai.
Chon B

Dua vao db thi nhan thiy X, =0,x;, =1. Khi do, xx, =-3,x, +x, =1.
Khi do, f(x)—g(x)zkx(x—l)(xz—x—3).
P 8 1

Theo dé ra, E:lcjo‘x(x—l)(xZ_x—3)‘:>k:1.

:f(x)—g(x)zx(x—l)(xz—x—3):>f(x)zx(x—l)(xz—x—3)+x2—1.

vay f(3)=26.

Chon A

Ta co: f(x)—g(x)=k(x+1)2(x—l)(x—2).

Cho x=0= £(0)—g(0)=k(0+1)’ (0-1)(0-2) > 1—(~1)=2k =k =1.
1

Vay f(x)—g(x):(x+1)2(x—l)(x—2):>S:H(x+1)2(x—1)(x—2)‘dx:%.
-1

Chgn A

Tacod: f'(x)-2x= (2x+1)ex2_f(x) o o/ () (f'(x)—Zx)= (2x+1)

= J'ef(x)_x2 (f'(x)-2x)=x"+x+C e S Z 2 xhce

Cho x=0=e/ (O —c= c=15 f(x)=x>+In(x2+x+1)= f(1)=1+In3=1n(3e)

Chon A

Tur gia thiét (2x—f’(x)).e"2 =¢"/™ vxeR chiaca2 vé cho ¢/ tacb
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Cau 49:

Cau 50:

Cau 51:

(2x f(x )) T —e* vxeR.
Lay nguyén ham ca 2 vé ta c¢6 j(2x - f’(x)).e”z’f(x)dx = J.exdx

xz—f(x)

<:>Jexz’f(")d(xz—f(X)):IexdxzeWC =e =e +C

Thay x=0taco "/ =e'+C=C=0 :>f(x)=x2—x:>f(2)=22—2=2
Chon B

. A s A 2 X A A [N A A
Ham dudi dau tich phan 1a [ /'(x)] va COS(?] /(x) khéng thay lién két. Do do ta chuyén

thong tin cua COS(%] f (x) vé f ( ) bang cach tinh tich phan timg phin cua

1 1
Icos [%jf(x)dx :% cung két hop véi f(l) =0, ta dugc Isin (%jf’(x)dx _ _%‘
0

. A A A <3 2 \ : 2 ! A ~ 1°A A e
Ham dudi dau tich phan bay gio la [ F( x)] va Ssin (7] f (x) nén ta s& lién két vGi binh
2
phuong {f’(x)+asin(%ﬂ .
Ta tim duoc azgaf’(x):—gsin(%j%f( )= cos(ﬂ2 ]+C#—>C 0.

Vay f(x):cos(%jej.f(x)dxzz. Chon B
Cach 2. Theo Holder
Y |t . (#x , C o . o 7x 1 , 2 1z
(_Zj ={ 51n(7jf (x)dx} S-([Sln{?]dx'j[f (x) dx=5.?.

0

Chon B

Chuyén thoéng tin cia f '(x)sin(ﬂx) vé f (x) bang cich phan tich ting phan cia

If sin (7zx)dx = 7 , ta dugce .[f x)cos(zx)dx =—1.

Ham dudi d4u tich phan bay gio 1a [~ (x) va Cos(ﬂ'x) f (x) nén ta s& lién két voi binh phuong
[f(x)+ a cos(;rx)]2 ..

Tatim dugc o =2 — f'(x)=—-2cos(7x —>j:f( jdx__zjcos( ;)dx:—%.
Csich 2. Theo Holder (~1)’ { | f(x)cos(ﬂx)dx} < [cos® (mx)dx [ £ (x) 2dx=%.2.

Chon A
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Cau 52:

Cau 53:

Cau 54:

Xétham sé g(x)=1(x)+f"(x)+/"(x)
Taco g'(x):f'(x)+f”(x)+f”'(x) :f’(x)+f”(x)+6
g(m)=—3

Theo gia thiét ta co phuong trinh g'(x) =0 ¢6 hai nghiém m,n va { ( ) )
g\n)=

Xét phuong trinh /() —1 = g(x)+6—f(x)=0 < f"(x)+ " (x)+6=0 @[x
g(x)+6 X

Dién tich hinh phéng can tinh la:
- ECEATEN

fil j g+

=‘1n|g(x)+6||zl‘ =[in|g(n +6|—1n|g m)+6| =[n12-In3 =In4=2In2,

J‘g +6f ‘:

Chon A
Vi f(x)=mx—n=x"+ax’+(b—m)x+c—n lahim s6 bic ba c6 hai nghiém x=—1 va x=2
nén f(x)—mx—nz(x+l)2(x—2).

2

bat g(x)=f(x)-mx—n=(x+1)"(x-2),suyra g'(x)=3x"-3.

Phuong trinh hoanh d6 giao diém (x2 —1)2g(x) =0 {x - 1_1.
X =

Dién tich hinh phang can tim 1a

1 1
§=([(x*-1)2%de| = L[ ¢’ (x) 25| = —> .

_[(x ) ‘ 3 _Ilg (x) 16.In2
Chon B
Taco g'( [f )].e’x =[—ax2+(2a—b)x+b—c}.e”‘.

"(x,)=0 =5
Goi x,, x, la hai nghiém cta g’(x), khi d6 g,(x‘) va ® () :
g(x2 =0 g(x2 =-3

Ta c6 phuong trinh hoanh d6 giao diém
e =(2ax+b) e & [-ax’ +(2a—b)x+b—c|eF =0 |
f(x)e ( ax+ )e <:>[ ax +( a )x+ c]e <::>chx2

Viy dién tich hinh phing duoc gii han bang

= ]%[—axz +(2a—b)x+b—c].e’xdx =

X

Tg'(X)dX‘=|g(x2)—g(xl)|:8,

Chon C
Xétham so: g (x)= 1 (x)+f/(x)+ " (x)+ 1" (x).
Taco g'(x)=f"(x)+ £ (x)+ £ @)+ £ (x) = [ (x)+ (%) + " (x)+ 24
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Vi f™(x)=24 . Goi x;x,;x la cac diém cuc tri cia ham s6 thi ta c6
g(x1)=—14
g'(x)=g'(x,)=g'(x,)=0 vaco thé gia st | g(x,)=4
g(x;)=6
Xét phuong trinh:
X=X
%zl@f(x)zg(x)+24<:>f'(x)+f”(x)+f”'(x)+24=0<:> X=X,
X=X,
Dién tich hinh phang can tinh 1a
:j M_l dx:j ﬂ_l dx+J: M_l dx
5 g(x)+24 5 g(x)+24 M g(x)+24
—]2 & dx+xf & dx :‘1n|g(x)+24 2 +‘1n|g(x)+24 N
: g(x)+24 5 g(x)+24 i "

= [In]g (x,)+ 24|~ n|g (x,)+ 24| +|in]g (x,) + 24|~ In|g (x,) + 24|
=|in |4+ 24|~ In|~14 + 24| +|In|6 + 24| - In|4 + 24| = In 3.

Cau 55: Chon C

Xét ham sé: g(x)zf(x)+f’(x)+f”(x)

Taco g'(x)=f"(x)+ /" (x)+/"(x)=f"(x)+ 1" (x)+18

Vi f"(x)=18.Goi x;; x, 1a cc diém cyc trj cia ham sé thitacéd g'(x,)=g'(x,)=0 vaco thé

gia sir {g(xl):_lz

g(x,)=6

Xét phuong trinh:

%zl@f(x)zg(x)ﬂ&:f’(x)+f”(x)+18=0<:>[izjz

Dién tich hinh phang can tinh 1a

:_[ f(x) 1 dx:J‘ f(x)—g(x)-18 dx:j g'(x) dx:;[ (g(x)+18) &
: g(x)+18 : g(x)+18 : g(x)+18 : g(x)+18

:‘ln|g(x)+18 2| = |in[g (x,)+18]~In|g (x,)+18] =[in[6+18|~In|-12+18] =l 4 = 2In 2.

Cau 56: Chon C
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-2) = -2 _ _ _
Theo bai ra ta co: S =g( ):> l6+4a—-2b+1=4c—-2d +3
f(1)=g(1) l+a+b+l=c+d+3

4(a—c)-2(b-d)=-14 [a-c=-2

< =
(-o)elp-d)=t T lbod=3

Tacd f(x)-g(x)=x"+(a—c)x’+(b—d)x-2

Dién tich hinh phing can tinh 1a

j;(x4 +(a—c)x2 +(b—d)x—2)dx‘
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CHUONG 4: CAC BAI TOAN SO PHU'C CHON LOC
I. CAC BAI TOAN SO PH(FC CHON LOC SO 01

Cau l:

Cau 3:

Cau 4:

Caus:

Cau 6:

e DE BAI
Cho s6 phitc z=a+bi, z#0 thoa man =" 1a sé thuc va |z-3i|-|z-3-2i|]=2 . bat
z
T =a’ +b*. Ménh dé nao sau diy dung?
A. T e(48). B. T &(8;9). C. T e(11;14). D. T &(17;20).

z,|=2 va |z-z,|=3 . Gia tri 16n nhdt cua

Xét hai s6 phuc z,,z, théa man |zl| =1,
|321 +z,— 5i| bang

A.5-419. B. 5+/19. C. -5+2419. D. 5+2419.

Cho hai s6 phttc z,w théa man |z|=2, |w—3+2i |=1. Gia tri 16n nhét cia ‘zz —2wz— 4‘ bang
A 16v2 . B. 18V2. C.8. D. 24,

Xét cac sb phuc z,w théa man |Z - 2w| =4va |3Z + W| =5.Khi [5z-3w+ i| dat gia tri nhd nhat,

hay tinh gid trj [z—w+1|.

1742 J170

A ——. B. 4. C.2. D. —.
7 7

Tim cac s6 phtic z thda man |Z —(1 —i)| = ‘ z+ (2 +i)‘ va |z +2 —i| dat gia tri nho nhat.

A.Zz—l. B.Zzl. C.Z:—li. D.z:li.
2 2 2 2

C6 bao nhiéu sé phtc z thoéa méan hiéu binh phuong phan thuc va phan do bang %va‘l

(\/gz—|z|)i=\/§(|z|—l)—z+i.

A. 1. B. 2. C. 4. D. 3.

Cho hai s phuc z,,z, sao cho |Z1|=2 , zz—6i|=3. Tim gid tri nho nhit cla biéu thuc
P =3z, —4|+2|z,-9-6i|+6|z, - z,|?

A. 8. B. 36. C. 10. D. 24.

|z—1-2i|]<1

|z—1+2i 2|z +3-2i]

Goi S 1a dién tich phan mit phiang chtra cac diém biéu dién cua s6 phirc z . Tinh S .

Cho s6 phtic z théa man: {

A S=7. B. S=2r. C.S:%. D.S:%.

Cho s6 phuc - théa mén |z —2+5i] =2+/5. Biét ring sb phuc w=(2—i2°21)(;—3i)+2021 co
tap hop céc diém biéu dién thude dudng tron (C). Tinh ban kinh cta (C).
A. 207 . B. 100~z . C. 220x . D. 367x.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

|z, —2z,-9-12i[=3

.Goi M, m lan luot 1a gia tri 1on nhat,
|z, =3-20i] =7 |z,

Cho hai sé phtic z,; z, théa man: {

nho nhat ctia biéu thirc P =|z, +2z, +12-15i|. Tinh M* —m’.

A. 450. B. 675. C. 451. D. 225.

Goi z,,z, 1a hai trong s cac s6 phirc théa min |z -1+ 2i| =5va |z1 —zz| =8 . Biét tap hop diém
biéu dién s phirc w=z, +2z, 1a mot dudng tron. Tinh ban kinh dudng tron do.

A. 3. B. 5. C. 8. D. 6.

Biét s6 phitc z thoa min 2|z—i| < ‘2—2—31" v z—z c6 phan 4o khong 4m. Phin mit phing

chura cac diém bicu dieén cho s6 phuc z c6 dién tich la

N g V5 c 35 p. 35

12 T4 T8 T 6
Xét cac s6 phirc z thoa min % 1a s thyre. Tap hop cac diém biéu dién cia sé phirc 2z
z+z)i+2

1a parabol c6 toa d6 dinh 7 (a;b). Tinh S=a+5b?
A. 0. B. —1. C. 2. D. -3.

|l—2zl|=|z1 —z_1+i|

Cho s phtic z,z, théa man { . Véi z,=a+bi,(a,beR) thi bicu thirc

|zz|=|22—5+5i|

P =|z, - z,| dat gia tri nho nhat. Khi d6 gié tri cia 2a +3b 1a

A.2a+3b=0. B. 2a+3b=1. C.2a+3b=3. D. 2a+3b=2.

Goi z,,2,,2;,z, 12 4 nghiém phtrc cua phuong trinh z* +(4—m)z* —4m = 0. Tim tat ca c4c gia
tri m dé |zl|+|zz|+|z3|+|z4|=6.

A.m=-1. B. m=2%2. C. m=43 D. m=+1.

Cho phuong trinh z° —(m+1)z* +(m+1+mi)z—1-mi =0 trongdé zeC, m 1a tham s thyc.
S6 gia tri cua tham sb m dé phuong trinh c6 3 nghiém phirc phan biét sao cho cac diém biéu

dién cua cac nghiém trén mit phang phirc tao thanh mot tam giac can la
A. 0. B. 1. C.3. D. 2.

Trong mit phang toa dd Oxy, cho ba diém A(1;1), B(-1;2), C(3;-1) lan luot la diém biéu dién
so phic z,z,,z; . Tim mo dun cia s phic z théa man |z+46—40i| =4/929 va

P=3|z—z[ +5]z—z,[ ~7|z -z dat gi tri nho nhat.

A. |z|=+129. B. |z|=2429. C. |2]=3v929 . D. |z|=~/929.

. 1 1 ,
Cho s6 phtic z thoa man|z’ +—| <2 va M =max|z+—|. Khing dinh nio sau day ding?

z z
A —l<M<2. B.2<M<%. C.1<M<%. D. M +M*+M<3.
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Co bao nhiéu gia tri nguyén cta m(m=0) dé ton tai duy nhat s6 phirc z thoa man
|z+1-2i|=2
|Z—2—2i| =|m|
‘z—2m—(m2+m—2)i‘:‘z—2m+2+(m2 +m+2)i‘
A. 0. B. 2. C. 3. D. 1
Chon hai s6 phirc trong cc sb phirc c¢6 phan thuc va phan ao 1a cac s6 nguyén théa man diéu
kién |Z—2—4i| < 5‘1—\/51"—|Z—2+4i|. X4c suit dé trong hai sb chon duoc co it nhat mot sb

phtrc c6 phan thyc 16n hon 2 1a

2L B. 2% c.t. D. 2.
110 55 2 3
. ) . z2=2z+4 . ) .
Cho s6 phirc z khong phai 1a s6 thuc va ————— 1a s0 thyc. C6 bao nhiéu s6 phuc z thoa
z"+2z+4
man ‘Z+E‘+‘Z—;‘=‘22‘
A. 0. B. 2. C. 4. D. 8.

Co tat ca bao nhiéu s0 nguyén duong m de€ co tat ca bon so phitc z thoa man dong thoi hai dicu

Kién: |2]=m va 3|z +2|+4]z-2[= 202

A. 1. B. 2. C. 4. D. 3.
Cho hai s6 phirc u,v théa min |u| :|V| =10 va |3u—4v| :50. Tinh M :|4u —|—3v|‘
A. 30. B. 40. C. 50. D. 60.

Trong céc s6 phtrc z thoa man ‘zz + 1‘ = 2|z , 801 z, va z, lanlugt 1a cac sO phirc c6 médun nho

nhat va 16n nhat. Khi d6 médun cta so phitc w =z, +z, c6 gia tri nhd nhat bang

A [W=2V2. B. [w]=2. C. |w=+2. D. [w|=1++2.

Xét cac s6 phirc z =a+bi (a,b eR) thoa man 4(2—2)—151’ = i(z+2—l)2 va |2z -1 +i| dat gia
tri nho nhat. Tinh P=a+b
A. P=0. B.P:Q. C.P:Q. D. P=2.

4 8
Xét s6 phirc z thoa 2|z —1|+3|z—i|> 24/2 . Ménh d& nao dudi ddy dung
A2 <lf<2. B. |2|>2. C.[4|<5. D. ~<li<3.
Trén tap hop cac s6 phirc, xét phuong trinh z° — 2(m —l)z +m> —5m=0 (m la tham sb thuc).
Goi S 1a tap hop cac gia tri nguyén m dé phuong trinh d6 c6 nghiém z, thoa man
20| =3[z|+ 2. Téng cac phan tir cia tap S la
A. 8. B. 9. C. 4. D. 7.
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Cau 28: Trong tap 50 phuc, cho phuong trinh 2z° +2(m—-1)z+m” -3m—-2=0, m € R. Co bao nhi€u gia
tri nguyén ctia m trong doan [0;2021] dé phuong trinh ¢6 2 nghiém phan biét z,;z, théa man
|21 =z
A. 2016. B. 202 C. 202 D. 2017.

Ciu29: Cho hai s6 phic z,, z, thoa |iz 1| =1 va [z, +=2. Khi biéu thirc P =|2z,+3z,| dat gid tri
nho nhét thi |z, -2z, bang
A. 4. B. 1. C. 3. D. 2.

Céu 30: Xét céic s6 phic z, w thoa man |z = 2, [iw—2+5i| = 1. Khi |z* —wz—4| dat gid tri nho nhét thi
|z|+|w| bang
A 2445, B. 2(1++5). C. 1++5. D. 2/5-2.

Cau 31: Xét cac so phirc z, W théoa man |z|=1 va |wl|=2. Khi |Z+iv_v—6—8i| dat gi4 tri nho nhat,
|z—M bang
A.@. B.@. C. 5. D. 3.

Chu 32: Trén tap hop céc s6 phirc, xét Phuong trinh z°> —2(m+1)z+m* =0 (m la tham sb thuc). Co

bao nhiéu gié tri cia m dé phwong trinh d6 c6 nghiém z, théa man |zo| =77

A. 2. B. 4. C. 1. D. 3.

f2 HUONG DAN GIAI
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Cau l:

A , . ) L I=1 0 2 \ . . -
Cho so0 phtic z=a+bi, z#0 théa man — 1a sO thyc va |z—3z|—|z—3—21|=2 . bat
z

T =a” +b*. Ménh dé nao sau day ding?

A. T e(48). B. T (8;9). C.Te(11;14). D. T €(17;20).
Loi gidi
Vi 1-i la s thuc véi z=a+bi nén ton tai sd thuc k (k#0) sao cho:
z

z=k(l-i) = a-bi=k—ki Q{“b:_k L=a=b (1)

|2=3i|-|z 32 =2 & @ +(b=3)’ —(a-3) +(b-2) =2 (2).
Thé (1) vao (2) ta dugc:

JB +(b=3) —{(b-3) +(p-2) =2 B +(b=3) =2+/(b-3) +(b-2)
& 20> —6b+9=4+2b"—10b+13+ 4426 —10b+13 < 4b—8=4/2b* ~10h+13

b-2>0 b>2 b>2

= 2 s S AT = Sb=3=a=3.
(b-2) =(26°-10p+13) ~ |p*-6b+9=0  |b=3

=T =3"+3"=18. Chon d4p 4an D.

2,|=2 va |z~ z,|=+/3 . Gia trj 16n nhét cua [3z, +z, - 5i

Xét hai s6 phuc z,,z, thoa man |Z1| =1,

béng
A. 5-419. B. 5+4/19 . C. -5+2419 . D. 5+219.
Loi gidi
Yy
S5t+K

=

//“5‘{:

l [ ( \

2 1& W T

Gia sit M,N,K lan lugt 1a cac diém biéu dién z,,z,,z, = 5i.
Theo gia thiét ta cé M e (C,) tim O(0;0) va bankinh 7 =1.
N e(C,) tam 0(0;0) vabankinh r, =2 va MN =|z,—z,|=+3.
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Pat 7 =[3z,+2,— 5] =[30M +ON—OK]
Goi 7 13 diém thoa min 3IM + IN=0<> IN =-3IM = IN =3IM,I € MN

Y19 J19

Tac6 AOMN vuodng tai M ,suyra OI° =OM* +IM* :IJ{T] =0l =——.

14 4
J19

Suy ra / thudc duong tron (C;) tdm O ban kinh r, ==
Khi o T =[3z +z, - 5i|=[30M + ON - OK| =|40I - OK|=|OE - OK| = KE
Véi OF =401 suyra E thudc dudng tron (C,) tam O(0,0) ban kinh 7, =+/19 .

Suyra T, =KE__ =KO+r,=5+/19.

max max
Céu3:  Cho hai s phitc z,w thoa man |z|=2, [ w—3+2i|=1. Gié tri 16n nhét cta |* — 2wz — 4| bing

A. 1642 B. 18V2. C.8. D. 24.
Loi giai

20Q@=A

I,

z=a+bi

Gia st { ,(a,b,c,deR)

w=c+di
Theo bai ra ta co: |z|=2:>|a+bi|=2(:>\/m=2<::>az+b2 =4,

Do d6 tap hop cac diém biéu dién s6 phuc z 1a duong tron tam 7, (0;0), ban kinh R, =2.
|w=3+2if=1=|c+di-3+2i|=1|(c-3)+(d+2)i]=1e(c-3) +(d+2) =1.

Do d6 tap hop cac diém biéu dién s6 phirc w 1a dudng tron tdm 7, (3;-2), bankinh R, =1.
it T =|z” —2wz -4

 tacéd: T =|z” —2wz-77]

=|2l|z—z—2w] = 2|a+bi—a+bi-2u] = 4[pi —w].

Goi A(0;b) 1a diém bicu dién s6 phirc bi; N 1a diém bicu dién s6 phic w.

Khi d6 7 =4|pi~w| =4]|0A~ON|=44N =T,, =44N,,..

Do a* +b*=4=-2<bh<2.Suyratiphop 4 ladoan PO v&i P(0;-2), 0(0;2).
Dua vao hinh v& ta thdy AN, < A=0
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ANmax:Q12+R2:5+l:6-Vay I;nax:4AN :46:24

max
Cau4: Xét cac sd phic z,w thoa man |z—2w| =4va |3z+w| =5. Khi 52—3w+i| dat gia tri nho nhit,

hay tinh gia tri |z—w+1].

A.M. B. 4. C. 2. D. —.
7 7

bat w, =2z-4w,w, =-3z-w.
Goi M,N,P(0;1)1an luot 1a cac diém biéu dién w,,w,,i.

lw|=2|z-2n|=8 . o
nén tap hop cac diém M bicu dién w, 1a duong tron tdm

Theo gia thiét ta c6
{|w2| = |—32 —-W

O, ban kinh R, =8, tap hop cac diém N biéu dién w, 1a dudng tron tim O, ban kinh R, =5.
Taco A=[5z=3w+i|=|w —w, +i|=[OM — ON + OP|=NM + OP| >|NM|-|OF| 2 8-5-1=2.

6i
, NI/ =2z—4w=-8 |77 7
Dﬁu |v_vvanra<:> NMTJ'OP @M(O,—S),N(O,_S)Q W] z w l.<:> 7 '
NM min w, ==-3z—w=-5i Wzll
7
<::>|Z—w+1|=@—ﬂ l‘zﬂ
7
V170

Vay khi A =[5z—3w+i| dat gia tri nh6 nhat thi |z —w+1|= —

Ciu5:  Tim cac s6 phirc z thda man |z —(1-i)|= ‘ z+(2+ z')‘ va |z +2—i| dat gi4 tri nho nhit.

1
A z=——. B. z=

1 1
2 2

C.Zz—li. D. z=—i.
2 2
Loi giai

Goi z=x+yi(x,y€R); z—(l—i)|:‘g+(2+i)‘

c>(x—1)2 +(y+1)2 :(x+2)2 +(1—y)2 & 6x—4y+3=0(d)
Gid stt M (x;y) biéu dién sé phirc z, M ed. A(-2;1) bicu dién sé phitc z; =—2+i
MA nho nhit < M 13 hinh chiéu vudng goc cia 4 1én d.
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@{4(—2—x)+6(1—y)=0©{4x+6y=—2 _ !

e S 1
= 2 . Vay so phtic z=——
6x—4y+3=0 6x—4y+3=0 y=0 2

CAu 6: C6 bao nhidu sd phic z théa min hiéu binh phwong phin thyc va phdn do bang %Vé
(\/gz—|z|)i:\/5(|z|—l)—z+i.
A. 1. B. 2. C. 4. D. 3.

Loi giai

Taco (\/gz—|z|)i=\/§(|z|—l)—z+i = Z(1+\/§i)=\/5(|Z|—1)+(|Z|+1)i
= 2[2] = [2(|2]-1) (| +1)’ -

bat |z| =t, t >0, phuong trinh tr¢ thanh: 2¢ = \/Z(t —1)2 + (t +1)2

t=1
<:>4t2:2(t—1)2+(t+1)2<:>t2+2t—3=0 <:>L 3:>t:1 .
Goi z=x+yi,voi x, yeR.
¥ +y' =1 xzzi
Taco |z|=1<:>x2 +y* =1, két hop gia thiét ta c6 hé phuong trinh , L, 1 T
X -y == 2:_
2 y 4
z:£+lz
2
NE) B
x=4+—= z=———i
o 2 & 2 2
y:-l—l Z_—ﬁ'i'll
2 2 2
NI
z=————1|
L 2 2

Thir lai ta thdy chi c¢6 sd phuc z = g + %i thoa man dé.

Vay c6 1 s0 phtrc théa man yéu cau bai toan.

Cau7: Cho hai sé phic z,z, sao cho |Zl|=2 , Zz—6i|=3. Tim gia tri nho nhit cia biéu thuc
P =3z, —4|+2|z,-9-6i|+ 6|z, — z,|?
A. 8. B. 36. C. 10. D. 24.

Loi giai
Goi z, =X+ i, 2, =X, + y,i (x,%,,),,7, €R) va hai diém M (x;53,),N(x,;y,) trong mét
phang phtc lan lugt biéu dién s6 phirc Z, va z,.
Taco |zl|=2<:>x12+y12 =4 va |Z2—6i|=3<:>|x2Jr(y2—6)1’|=3<:)x§+(y2—6)2 =9.

Ta xét cac biéu thac

3z =4 =3 — 44w =3y(x, —4)" + 7 =34xF + 7 —8x, +16
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=3 07 =85 +16+3(x + 7 ) =12 =657 = 2x; + 1+ )7

= 6y(x, —1)" +y? =6M4, voi diém A(1;0).

2|z, -9-6i|=2|x, -9 +(»,-6)i| = 2\/(x2 ~9)" +(y,=6)" =2y/x3 + y ~18x, ~12y, +177

:2\/x§ +y2—18x, —12y, +177+8[x22 + (7 —6)2}—72 = 6y/x2 —2x, +1+ 32 —12y, +36

= 6y(x, 1)’ +(3, —6)" =6NB, vi diém B(1;6).

6]z, —2,| = 6y(x, =%, )’ +(31 —3, )" =6MN va 4B =(0;6)=> AB=6.

Lic d6 P =3|z.—4|+2|z, —9—6i|+6|z, — z,| = 6AM + 6NB + 6MN
=6(AM +MN + NB) > 64B =36.
Vay P, =36. Dau "=" xayrakhi 4,M ,N,B thang hang.

e

e

|z—1-2i]<1

|z=1+2i 2|z +3-2i]

Cho sb phtic z théa man: {
Goi S la dién tich phan mit phing chtra cac diém biéu dién cua sé phuc z. Tinh S .
A S=x. B.S=2r. C.S:%. D.S:%.

Loi giai
Gidsur z=x+yi (x,ye]R).

Khi d6 [z—1-2i| < T |(x=1)+(y-2)i| <1 & y(x-1) +(y-2) <l (x-1) +(y-2)' <1

Va |z 14212 243 =21 @ J(x—1) +(y+2) 2/(x+3) +(y-2)’

o (x=1) +(y+2) 2(x+3) +(y-2) @ y2x+1.

Goi (T) 1a nira mat phang c6 bo 1a duong thang d : y = x+1, khong chira gbe toa do O(O;O) .
Khi dé tap hop cac diém biéu dién s6 phic z thoa man dé 1a nira hinh tron (C) tim 7(1;2), ban
kinh R=1 va thudc (T) .
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Cau 10:

y
- z

Vi dudng thing d di qua tim /(1;2) cia hinh tron (C) nén dién tich can tim 1a mot nira dién

tich hinh tron (C). Do d6 S :%.

Cho s6 phuc = thoa man |z—2+5i = 24/5 . Biét ring s6 phitc w = (2—i2°21)(2—3i)+ 2021 c6 tap
hop céac diém biéu dién thudc dudng tron (C ) Tinh ban kinh cta (C )
A. 207 B. 1007 . C. 2207 D. 367
Loi gidi
bat w=x+yi (x,ye]R)_
Taco: |z-2+5] =245 = [=2+5] = 245 = [r-2-51= 21/5.
Ma w=(2-""")(2=3)+2021 = (2-i)(z =25 +2i+2) +2021
& w=(2-1)(2=2=51)+(2-1)(2i +2)+2021 & w—2027-2i =(2—i)(z -2-5i).
Suy ra: [w—2027 21| =|(2-1)(2— 2~ 51)| < w2027~ 21| =[2~il|z~2-51

& |w=2027-2i] =525 < |w-2027-2i|=10 < (x~2027)" +(y-2)" =100.
Suy ra tap hop diém biéu dién w thudc dudng tron (C ) c6 tam 1(2027;2) va ban kinh R=10.
Vay ban kinh cta (C) 1a R=10.

|z, —z,-9-12i|=3

.Goi M, m lan luot 1a gia trj 16n nhit,
|z, =3-20i]=7—|z,|

Cho hai s6 phiic z,; z, thoa man: {
nho nhét cta biéu thie P = |Z1 +2z, +12—15i| .Tinh M* —m’.
A. 450. B. 675. C. 451. D. 225.
Loi giai
bat w=z -9-12i.
|z, -2z, -9-12i|]=3  [lw-2z,|=3
Ta co: =
|2, =3-20i|=7-|z,|  ||w+6-8i|+|z,|=7.

AB =3

voi M (-6;8)
AM +OB =17

Goi A, B la diém biéu dien cua w , z, :>{

= AB+AM +OB=10=0M = A, B nam trén doan OM

OA=xOM .
3{ _ _VOix,y 6[0;1].

OB = yOM
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Cau 11:

voi x, y €[0;1].

w=—6x+8xi
z, =—6y+8yi

Khi d6 P=|z +2z, +12-15i| = |w+2z, +21-3i

= J(~6x-12y+21) +(8x+16y-3)’ =\/[—6(x+2y)+21]2 +[8(x+2y)-3]".
bit t=x+2y (0<r<3).

P=J(=6t+21)" +(8t=3)" =100 =300 +450
Khdo sat ham s6 f (1) =100s> =300z +450 trén doan [0;3] ta duoc max f(t)=r(0)=450 va

mgl]lf(t)=f(5 P. =m=15

[o; ,
min

3):225 :{PWZMZ V450

Vay M* —m* =225.
Goi z,,z, 1a hai trong s6 cac s6 phire thoa min |z—1+2i| =5va |z1 —zz| =8. Biét tap hop diém
biéu dién s6 phitc W=z, +z, 12 mot dudng tron. Tinh ban kinh dudng tron do.
A. 3. B. 5. C. 8. D. 6.
Loi giai

i

Goi A, B lan luot 1a diém biéu dién sb phtc z,,z,.
Do z,,z, théa man |z—1+2i|=5 nén 4, B thuc dudng tron tam /(1;—2), ban kinh R=5.

Ma |z, —z,[=8 suyra AB=8.

Goi E 1a trung diém ciia AB.Tacé IE =/I4> — EA® =~5* - 4> =3.

Nhu vy khi 4, B thay doi trén (C) va théa man 4B =8 thi E thay doi trén duong tron (C,)
tdm / ban kinh R =1E=3.

Goi F 1a diém biéu din sb phic w. Tacé w=z,+z, = OF =0A+OB =20E .

Suyra F laanhcua E quaphépvite ¥ tam O tisd k=2.
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Cau 12:

Cau 13:

Do d6 khi E chay trén duong tron (C,) thi F s& chay trén dudng tron (le) 1a anh cna (C,)
qua phép vity V' tdm O ti s k =2.
Goi /' va R lan lugt 1a thm va ban kinh cia duong tron (C}).
ol' =201 I'(2;-4
Taco or 201:> ( )
R'=2R  |R'=6
Vay tap hop diém F biéu dién sé phirc w 1a duong tron ¢ ban kinh bang 6.

Biét s6 phuc z thoa man 2 |z - i| < ‘z —z- 31" va z—z ¢b phan o0 khong 4m. Phin mat phang chira

cac diém biéu dién cho sb phitc z c6 dién tich la
A S B 33 c. . p. V5.
12 4 8 6
Loi giai
Goi z = x+yi(x;ye R).

Ta  cb: z|z_,-|g\z_;_34@szu(y_l)zsJ(zy_s)Z@4[x2+(y-1)2]g('zy-3)2
<:>4x2+4y2—8y+4£4y2—12y+9<:>4ys—4x2+5<:>y£—x2+% (1).

Sé phirc z—z =2yi ¢6 phan 4o khong am < y >0 (2).

Tu (1) va (2) ta suy ra phan mit phang chira cac diém biéu dién cho sé phic z 1a hinh phing

gi6i han boi Parabol (P):y =-x’ +% va truc hoanh.

NG
>

Phuong trinh hoanh d6 giao diém cua (P) va tryc hoanh 1a —x* +% =0 x=+

V5

2 3 B
Goi S ladién tich can tim = § = 2._[ [—xz +§)dx =2. —x—+§x =E

0 4 3 4 o 6
Xét cac s phitc z thoa man z __2 il 14 s6 thue. Tap hop cac diém biéu dién cua sb phic 2z 1a

(z + z)i +2
parabol co6 toa d6 dinh I(a;b) .Tinh S=a+b?
A. 0. B. 1. C. 2. D. -3.
Loi giai
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z=2+i _x=2+(y+1)i _ [ x=2+(y+1)i |[(T-xi)

Giasir z=x+yi (x,yeR).Khid6

(z+2)i+2_ 24 2xi 2(1+x7)
B x—2+x(y+1)+[—x(x—2)+y+l]i
B 2(1+22) '
Z1 13 66 thye e —x(x—2)+ y+1=0 S p=x’ ~ 201 &2y =2-4x ~22x-2.
(z+z)i+1 2

S6 phirc 2z ¢6 diém bicu dién M (2x;2y)

= quy tich cc diém M 1a parabol c6 phuwong trinh y = %xz —-2x-2.

Tép hop céc diém bicu dién cua s phitc 2z 1a parabol c toa d¢ dinh 7(2;-4)
= S§=2+(-4)=-2.

|l—221|=|z1 —z_1+i|

Cau 14: Cho sb phuc z,z, théa min { . Vé6i z,=a+bi(a,beR) thi bicu thuc

|22|=|22—5+5i|
P =|z, - z,| dat gia trj nho nhat. Khi do gié trj cia 2a+3b 1a
A.2a+3b=0. B. 2a+3b=1. C.2a+3b=3. D. 2a+3b=2.
Loi giai
bat z, =x+yi,(x,yeR).
Goi M, N lan luot 1a diém biéu dién hinh hoc ctia hai s phuc z,,z, .
Taco M (x;y),N(a;b) va
|1—221|=|zl—z_1+i| - (?_)c—1)2+4y2 =2(2y+l)22 <j{y:xz—x.
|z,|=|z, =5 +5i] a’+b’ =(a-5) +(b+5) b=a-5

Khi d6 bai toan tr¢ thanh tim M trén parabol (P):y=x’-x va N trén duong thing

d:y=x-5 saocho P=|z, —z,|= MN dat gi4 tri nho nhét.

u

Khi d6 M 1a diém trén parabol (P) sao cho tiép tuyén vdi parabol tai M ¢ hé sd goc bang 1.
Taco y'(l)=le2x-1=1ex=1.
Suy ra M (1;0).
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Cau 15:

Cau 16:

Khi d6 diem NV 14 hinh chiéu vuong goc cua diem M 1én duong thang d y=x—5.
Duong thing MN qua M va vudng géc v6i dudng thing (d).
Taco MN:y=—x+1.

R o e A ] Y=X-5 x=3
N =MN Nnd néntoa do diém N thoa hé = .
y=-x+1 y=-2

Khi do N(3;-2) hay z, =3-2i.
Vay 2a+3b=2.3+3.(-2)=0.

Goi z,,2,,2;,2, 1a 4 nghiém phtic cia phuong trinh z* -1-(4—m)z2 —4m =0. Tim tit ca cac gia

tri m dé |Zl|+|zz|+|z3|+|z4|=6.

A. m=-1. B. m=2%2. C. m=43 D. m=+1.
Loi gii
Taco: z*+(4-m)z> —4m =0 < (z2 +4)(z2 —m) =0 =4 (1)
. 2 =m 2)
Ta co: |Z" =|z|".
2,3z, 12 nghiém cta phuong trinh (1). Ta ¢6: |z,|=|z,| = \/|-4| = 2.
z,;z, la nghiém cua phuong trinh (2) Ta co: |z3| = |z4| = |m| .

Theodératacé:|zl|+|zz|+|z3|+|z4|=6<:>2\/m+4=6<:>\/W=1<:>|m|=1 .
Két luan m =+1.
Cho phuong trinh z3—(m+1)22+(m+1+mi)z—1—mi=0 trong 46 ze C, m 1a tham sé thuc.

Sb gia tri ciia tham sb m dé phuong trinh c6 3 nghiém phirc phan biét sao cho cac diém biéu dién
clia cac nghiém trén mit phang phirc tao thanh mot tam giac can 1a

A. 0. B. 1. C.3. D. 2.
Loi giai
Xét phuong trinh:
z=1
m(m+) 2+ (m+l+mi)z-1-mi=0 <
: (m )Z (m ml)z " Lz—mz+l+mi20
z=1 {z=l ZZI.
<, L, ) = _ . ol z=i
—i"—(mz—mi)=0 - -m)=0
z° —i* = (mz —mi) (z=i)(z+i—m) I

bit 4(1;0), B(0;1), C(m;—1) lan luot la cac diém biéu dién cdc nghiém z=1, z=i, z=m—i
trén mit phang phtc.
Taco: AB=(-1;1), AC =(m—-1,-1), BC =(m;-2)

AB=N2, BC=\m* +4, AC=\|(m-1)" +1.

Ba diém 4, B, C tao thanh mot tam giac khi va chi khi AB va AC khong cung phuong hay
m#2.

Tuyén chon cic bai toan VD-VDC | 458



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: SO PHUC

m=0
Tam gidc ABC cin < | BC=AB < |Nm> +4 =2 ey S|M=2
—2m =

AC=BC 1 Jm=1) +1 =\m* +4 m=-1

Két hop véi dicu kién m#2 ta duge m e {0;—1}.

e ap N1 H1=42
[m2—2m20
=N

Vay c6 hai gia tri cia m thoa man dé.

Cau 17: Trong mat phang toa do Oxy, cho ba diém A(l;l), B(—1;2) , C(3;—1) lan luot 1 diém biéu dién sb
phic z,Z,,Z; . Tim mo dun cua s phirc z théa man |z +46 —40i| =929 wva
P= 3|Z—Zl|2 -1—5|z—zz|2 —7|z—z3|2 dat gia tri nho nhat.

A. |z|=129. B. |z]=2429. C. |2|=3929.. D. |z|=+/929.
Loi gii

Goi M (x;y) la diém biéu dién s6 phirc z trong mét phing toa do Oxy . Khi do,

|z+46-40i] = /929 < (x+46)" +(y-40)’ =929.

Tép hop diém M ndm trén duong tron (C) tam H (—46;40) ban kinh R=+/929.

P=3z—z[ +5|z-z,[ -7|z-z| & P=3MA* +5MB* - TMC’

Goi 7 1a diém théa man: 374 + 51B — 71C = 0

3(0A-01)+5(0B-01)~7(0C-07) =0

& Ol =304+50B-70C = Toa do diém I(-23;20)

—2 —2 —2 —  ——\2 —  ——\2 —  ——\2

Khi d6: P=3MA +5MB —TMC =3(1A—1M) +5(IB—IM) —7(1C—1M)

= IM? —2W(3H+5E—7E) +314* +51B° —7IC* = [M* + 314> + 5IB> ~7IC*.

Do d6, P dat gia tri nho nhéat khi /M dat gi4 tri nho nhat.

Nhan thiy / (—23;20) thudc duong tron (C) suy ra IM dat gia tri nho nhat khi M trung 1.

Suy ra z=-23+20i. Véy|z| =+/929.

. 1 1 .
Cau 18: Cho s0 phuc z théa man 2 +—{<2 va M =max|z+— . Khang dinh nao sau day dtng?
z z
A, —1<M<2. B. 2<M<%. C.l<M <%. D. M’ +M*+M <3.

Loi gidi

3 3
Ta c6: [z+lj =z3+%+3(2+lj@z3+%=(z+lj —3(z+lJ
z z z z z z
3 3
(z+lj —3[2—1—1) (z+lj —3(24-1)
z z z z
3 3
[z-l—lj —3(2-%-1) (z—klj
z z z

1
Z3+—3 <2
z

f— S

1
z+—
z

Mat khac, > -3
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1
Z+—
z

=

(g) ! L (20)

-3lz+—
Bat phuong trinh (*) tro thanh: £ —3t—2£0<:>(t—2)(t+1)2 K0e1L2>

<2 (*).bati=

V4

1
z+—[<2

z

=M =2. Dau bang xay ra khi z=1 hodc z=—1.
Cau 19: C6 bao nhiéu gia tri nguyén cua m(m;tO) dé ton tai duy nhit sé phuc z thoa man
|z+1-2i|=2
|z—2-2i|=|m|

‘Z—Zm—(mz+m—2)i‘=‘z—2m+2+(m2+m+2)i‘

A. 0. B. 2. C.3. D. 1
Loi gidi
|z+1-2i]=2 (1)
Dithe (*) {|z—2 -2 =|m| (2)
‘Z—Zm—(mz+m—2)i‘=‘z—2m+2+(m2+m+2)i‘ (3)

Goi M (x; y) 1a diém biéu dién cho s6 phirc z thoa yéu cau.

Tu (1) tacd M thudc dudng tron (C,) tam /,(—1;2), ban kinh R=2.

Tir (2) tacéd M thudc dudng tron (C,) tam I, (2;2), bankinh R =|m| véi m#0.
bat 4(2mim’ +m-2), B(2m—-2;-m’ —m-2).

Ta ¢6 (3) <> MA = MB nén tap hop M1a duong trung tryc d cta doan AB.
Puong trung truc d c6 mot vecto phap tuyén 13 4B = (—2;—2m2 - 2m) hay n'= (1; m® + m) va
di qua trung diém 7 (2m—1;-2) cia AB

= d c6 phuong trinh 1a x+(m* +m)y+2m* +1=0.

Tbn tai duy nhét sb phitc z thoa méan hé (*)

<> ton tai duy nhat M 1a diém chung cua (C,), (C,) va d

@ () tiép xtic (C,) va d 1a tiép tuyén chung cua (C,), (C,)

y

V=
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) II,=R +R 3=2+\m —+]
(C1)tiépXﬁC(Cz)<:>{lz R { g [m

= = (4)
LL=|R-R| "|3=[2-|m| "|[m=%5
Quan st dd thi ta thdy (C,) tiép xuc (C,) tai £(1;2) hodc F(=3;2) va 1,1, //Ox nén
d 1a tiép tuyén chung cua (C,) va (C,) tai £(1;2) hodc F(-3;2)

d/l Oy m +m=0
{Eed 1+2m* +1=0 (vn) {m:O;m:—l
=

&
{a’//Oy m+m=0 m=+l1
Fed | |-3+2m+1=0

Sm=-1 (5)

Tu (4) va (5) ta nhan dugc m=—1 thoa yéu cau dé bai.
Vay c6 mot gia tri nguyén cua m .

CAau 20: Chon hai s6 phirc trong cac sé phttc ¢6 phin thuc va phan o 1a cic sé nguyén théa min didu kién
|z—2—4i| < 5‘1—\/51" —|Z—2+4i| . Xac suét dé trong hai sb chon dugc c6 it nhat mot sé phirc co
phan thyc 16n hon 2 1a

27
i ) el
110 55 2
Loi giai

D.

w | N

Gia sir s6 phtrc thda méin yéu cau bai toan c6 dang z = x+ yi,x e R,y e R. Ta c6:

|22 4] < 5[13i| |z 2+ 4i] & [r 2 4l + |z -2+ 4] <10

|z (2+4i)|+|z—(2-4i)|<10

Goi M (x,y) la diém biéu dién cho sd phitc zva F,(2;4),F,(2;—4) lan luot bicu dién cho cac
s6 phitc 2+4;2—4i. Khi d6 ta co: |z—(2+4i)|+|z—(2-4i)| <10 < MF, + MF, <10

Do d6 tép hop diém biéu dién sb phirc z 1a mot hinh Elip nhan F(2;4),F, (2;—4) 1a c4c tiéu

diém, tiéu cu FF, =2c=28, truc 16n c6 46 dai 1a 2a =10 va tryc bé co6 46 dai la 20 =6. Nhu

B uE"

M (x, y) thudc hinh elip ndi trén va x € Z, y € Z nén c6 45 diém thoa man. Cu thé nhu sau:

hinh v& sau:
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Cau 21:

Cau 22:

X —-1;5 0;4 I;3 2
Yy 0 0;+1;+2;+3 0;+1;,£2;+3;+4 | 0;x1;+£2;+3;+4;+5

Goi Q 1a khong gian mau cua phép thir chon hai s6 phirc trong cac so phirc co phan thyc va

phan 4o 1a cic s nguyén thoa mén diéu kién |Z -2 —4l'| < 5‘1—\/51" —|Z -2+ 4i| . Ta c6
n(Q)=C2.
Goi A 1a bién cb: “Trong hai sb chon duoc it nhat mot sd phuc c6 ph?m thuc 16n hon 2”.

A 1a bién cb: “Trong hai s6 chon khong c6 sb phirc ¢6 phan thyc 16n hon 2”. Ta co n (Z) =C.,

_ 2
Suy ra P(A):C—Z’zzg.
C,s 55
21 34
VayP(A)=1-—=—.
W ( ) 55 55
. . z°—2z+4 . .
Cho s0 phtrc z khong phai la s0 thyc va ————— 1a s0 thyc. C6 bao nhi€u s6 phic z thod méan
z"+2z+4
‘z+§‘+‘z—2‘:‘zz‘
A. 0. B. 2. C. 4. D. 8.
Loi giai
. -2z+4 - Z -2z+4 -2z+4
Ta co sz—eRC)W:W@_Z — =— .
z°4+2z4+4 z +2z44 z +2z+4

S4(z-z)(4-22)=0z2=4
|z[ =4 (1). Goi z=x+yi(x,yeR).Khidé (1)< x* +)” =4(2).
Ma ‘Z+;‘+‘Z_;‘=|Zz|® 20x|+2|y|=4 < |x|+]y|=2 (3). T (2),(3) ta c6 hé phuong trinh

{|X|+|y| =2

& (x52) (0202 (20)(2:0). vi zer =T

x*+)y' =4 z==2i

C6 tat ca bao nhiéu sb nguyén dwong m dé cé tit ca bdn sb phirc z thoa min dong thoi hai didu
Kién: [z = m va 3|z +2|+4]z—2[=20°
A. 1. B. 2. C. 4. D. 3.
Loi giai
Goi M la diém biéu dién s phtic z = x+yi(x,y € ]R) .

Theo bai ra ta cd hé phuong trinh:

JxE 47 = i yi=m? 3 41y|=10(1
{x+y m {x Tty =m ®{|x|+ |y| ()

3|x+yi+x—yi|+4|x+yi—x+yi|=20 6|x|+8|y|=20 x2+y2:m2(2)

Tap hop cac diém M théa méin (1) 1a hinh thoi ABCD véi A(%;Oj,B(O;%j,

C(—&;OJ,D(O;—EJ.
3 2

Tép hop céc diém M théa man (2) 1a dudng tron (C) tim O(0;0),R=m (m >0).
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Cau 23:

Cau 24:

=y

C6 diing 4 sb phtic thoa man dé khi va chi khi (C ) c6 ding 4 diém chung véi cac canh hinh thoi.
Truong hop 1: (C) 1a dudng tron ndi tiép hinh thoi.

Khi d6 ta co R=d(0,AB)<:>m=2.

Truong hep 2: (C) ndm giita hai dudng tron: duong tron duong kinh BD va dudng tron dudng

BD A 1
kinh AC . Khi dé ta c6 7<R<7C<:>§<m<?o.Do m nguyén duongnén m =3.

Vay c6 tat ca 2 sb nguyén thoa man.
Cho hai s6 phirc u,v théa min |u| - |V| =10 va |3u —4v| - 50. Tinh M= |4u —i—3v|‘
A. 30. B. 40. C. 50. D. 60.
Loi giai
QuangPhi
Ta co |z|2 =zz. bat T = |3u—4v|.
Khi 6 7 = (3u—4v)(3u—4v) = Ofuf +16[v] —12(uv+vu).
Tuong tu ta 6 M = (4u +3v)(4u+3v) = 16]u" + 9" +12(uv+ vu).
Do d6 M* +77 =25(juf +vf') = 5000,
Suyra M? =5000—T? =5000— 50> = 2500.
Vay M =50.

Trong cac so phtrc z théa man ‘zz + 1‘ = 2|z , 201 z, va z, lan luot 1a cac sO phirc c6 mddun nhod

nhat va 16n nhat. Khi d6 médun cia sb phirc w = z, + 2z, c0 gia tri nho nhit bang

A [w=2+2. B. |w=2. C. |w=+2. D. [w]=1++2.
Loi giai

Goi z=x+yi (x;yeR)
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Cau 25:

Ta c¢6 ‘zz +1‘=2|z| @‘xz —y? +1+2xyi‘=2|x+yi| <:>(x2 -y +1) +4x*y° :4(x2 +y2)

<:>x4+y4+2x2y2—2x2—6y2+1=0<:>(x2+y2)2—2(x2+y2)+1=4y2@[xz+yz_1:2y
X +y —-1==-2y
X +yP=2y-1=0
X+ +2y-1=0
Khi d6 diém biéu dién sb phirc z thude duong tron (C): x> +(y—1)2 =2 ¢6 tam 7(0;1) va ban
kinh R=+/2 hoic (C'):x*+(y+1)’ =2 c6 tam I'(0;—1) va ban kinh R’ =+/2.
Véi A(0;1+J§), B(O;l—ﬁ), A’(O;—l—ﬁ), B’(O;—1+\/5) thudc cac duong tron nhu hinh

ve
——
2 5,
/ \\
/’; N
/ X
/ Y
\
I
| |
\ |
B' !
\\ s ey /
i /
ra 4 ®
/ M (¢ _// \
4 e st N
/ B \
/ \
\ r
1 |II
LY .frl
N /
\ o
L8 s
. o1
\\-\._\_\_ ___/
=

Suy ra max|z|:1+\/§ =z :i(\E+1)i va min|z|:\/§—1 =z, :i(\/z—l)i.

Vay |z1 + Zz| =22 hoac |Z1 +Zz| =2 nén gia tri nho nhét cta |w| =2.

Xét cac sb phuc Z=a+bi(a,be]R) thoa man 4(2—2)—15i=i(z+z—1)2 va |2Z—l+i| dat gia

tri nho nhét. Tinh P=a+b

19

B. P=—. 19
4

A. P=0. C.Pzg. D. P=2.

Loi gidi
4(2—2)—151'=i(z+2—1)2 & 4(a+bi—a+bi)-15i=i(a+bi+a—bi-1) .

& 8hi-15i=i(2a~1)" & 8b-15=(2a 1) véi 8b—1520<:>b2%5.

Ta 06 |22 1+ =|2a+2bi—1+i|=|(2a—1)+(2b+1)i| = (24 —1)’ +(2b+1)’

—\J8b—15+4b* +4b+1=+/4b> +12b—14 .

Xét g(b)=4b>+12b—-14 c6 g'(b)=8b+12>O,Vb2% nén ham so g(b)=4b"+12b-14

ludn dong bién trén [%;H}OJ :g(b)Zg(%]:%:pz_l.;.qz %:_“161
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=|2z-1+i| c6 GTNN béng @ khi b:%s ma 8h-15=(2a~1)’ nén a=%.

Vay P=a+b=l+1—5=£
2 8 8

Cau 26: Xét s6 phic z thoa 2|z —1|+3|z—i| > 242 . Ménh d& nao dusi day ding

A2 <le<2. B. |2|>2. C. |1 <2. D. Lo|g)<2.
2 2 2 2

Loi giai
Xétcacdiem A(1;0), B(0;1) va M (x;y) v6i M 1adiém bicu dién s6 phirc z trong mat phang

phuc. Ta co:

2z —1|+3|z =i = 2(x—1) + 3 + 32" +(y—1)’ =2MA+3MB.
Ta c6: 2MA+3MB =2(MA+MB)+MB>242+MB> 22 .
Suy ra 2|z—1|+3|z—i|>2+2. Déu "=" xay ra khi va chi khi M thugc doan 4B va MB =0
& M=Be M(0;1).Khido |2]=1.
Cau 27:  Trén tap hop céc s6 phirc, xét phuong trinh z* —2(m—1)z+m’ —5m =0 (m 1 tham sé thuc). Goi
+2.Tong

S 1a tap hop cac gia tri nguyén m dé phuong trinh d6 c6 nghiém z, théa m51n|zo|3 =3 g

céc phan tir cua tap S 1a

A. 8. B. 9. C. 4. D. 7.
Loi gidi
Do |z,|=|z,| nén |z, =3[z,|+2 & |z,| =3|z|-2=0 |z, =2

AN=m-1Y2-m>+5m=3m+1.
. 1
Truong hgp 1: Néu A'>0<3m+1>0<m 2—5, phuong trinh ¢6 2 nghiém thyc

Khi d6 |z)|=2 <z, =42.

m=1
Thay z, =2 vao phuong trinh ta dugc: m’> —9m+8=0< { (TM) .
m=

=0
Thay z, =-2 vao phuong trinh ta dugc: m* —m =0 < {m (TM).
m=

. 1
Truong hop 2: Neu A'<0<3m+1<0& m< ~3 phuong trinh c6 2 nghiém phtrc z,, z, thoa

5++/41

~ - . ’ 2
man z, = z,, Zl|=|22|=2.Kh1d0 Zl.Zz=|Zl| =m’-Sm=4<m= .

Vay S = {0;1;8} .Suyratongla 9.

CAu 28: Trong tap s phirc, cho phuong trinh 2z° +2(m—1)z+m* —=3m -2 =0, m € R. C6 bao nhiéu gia
tri nguyén cta m trong doan [0;2021] dé phuong trinh c6 2 nghiém phan biét z,;z, théa man
|21 =[z.]?

A. 2016. B. 202 C. 202 D. 2017.
Loi giai
465 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN BE: SO PHUC

Phuong frinh c6 2 nghi¢m phan bict

<5
Trudong hop 1: A>0<:>—m2+4m+5>0<:>{m |
m>—

Phuong trinh da cho ¢6 2 nghiém thuc phan biét z,, z, .
) ) zl+22=—(m—1)
Theo dinh li Vi-ét ta co:
zz,=m’ =3m-2
Theo d& bai ta ¢6: |z)|=|z,| & 2z, =z, ©z+2,=0= —(m-1)=0 & m=1
. m>5
Truong hop 2: A<0<
m<-1
Phuong trinh ludn ¢6 2 nghi¢m phtc z,, z, luén thoa man |z,|=|z,|.

Vay ¢6 2017 gia tri m thoa man.
Ciu 29:  Cho hai 6 phirc z,, z, thoa |iz, —1|=1 va |z, +i|=2. Khi biéu thic P =|2z,+3z,| dat gié tri nho
nhat thi |z, - 2z,| bing

A 4. B. 1. C.3. D.2.
Loi giai

Ta co: |izl —1| =l |z|

zl—%‘=1<:>|zl+i|=1 < |2z, +2i] =2

Goi M 1a diém bicu dién s6 phirc 2z, = Tap hop M thudc duong tron tam 7(0;-2), R=2

Ta c6: ‘z_2+i‘=2<:>|z2 —i|=2<|-3z,+3i=6, Goi N la diém bicu dién s6 phirc —3z,.
= Tap hop N thudc dudng tron tam /'(0;-3), R'=6. Suy ra: P =2z +3z,|= MN
=P < MN,. < M,N,II'thing hang (M nim giita N va I ) MN =3 va IM =-2II',
M 1a trung diém cia NI'. Tur d6 ta tinh duoc M(O;O), N(O;3) .

=2z, =0,-3z,=3i.Khi d6, z, -2z, =2i. Vay |z, -2z,|=2.

Cau 30: Xét cac s6 phuc z, w théa min |z| =2,

iw—2+5i|=1. Khi |z* = wz—4| dat gia tri nh6 nhdt thi

|Z|+|W| bang
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A. 2+4/5. B. 2(1+J5). C.1++/5. D. 24/5-2.
Loi giai

Ay

a
AN

N

v

w+

—2+5i

Ta co: |iw—2+5i|=1< |i|.

=le|w+5+2i]=1.

’ 2
Ta co: Tz‘zz—wz—4‘=‘22 —wz—|z|

=‘22—WZ—Z.E‘=|Z|.|Z—W—E|=2|Z—W—E|.

bat z=a+bi,(a,be]R), suyra z—z =2bi. Vi |Z|=23—2Sb£2.

Goi 4, B lan luot 1 diém biéu dién caua w, 2bi nén:

A thudc duong tron tdm 1(—5;—2); R=1, B thudc truc Oy va -4<x,<4

=T =2A4AB>2MN =2.4=8.Dau "=" xiy ra khi va chi khi

A=M(~4-2)= w=—4-2i=|w|=2V5 va B=N(0;-2)=>2bi=-2i=>b=-1=z=a-i
Sld=2=d’+1=4=> " =3z a=t3 >z =13 -i=|z|=2. Viy |z|+|w]=2+24/5.

2 75| 5629
|z, + 2| == +—=i| = .
13 13 13

Cau 31: Xét cac sd phirc z, W théamian |z |=1 va | w|= 2. Khi |Z+iv_v—6—8i dat gi4 tri nho nht,

2=

béng
A.@. B.—“2521. C. 5. D. 3.

Loi giai
Ap dung bét dang thirc mo-dun ta co
|z +iw—6—8i > |6+ 8| —|z +iW| = 10 —|z| - |iw| = 7.
z+iw=k(6+8i)
Dfmg thirc xay ra khi va chi khi tdn tai cac sd thuc k>0 va m >0 sao cho? z = miw

|z|=1;w|=2

Vi Z=miW:>|z|=|m|-|w|:>mz%:ivT/:ZZ.
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Cau 32:

Vi z-+i= k(6+81) & 32 = k(6+81) = 3[z| =10k = k ==

3 4. . _ . 8 6.
Suyraz=—+—-i va w=—z=-"2iz=—+—1i.
55 i 55

Vay khi z+ivT/—6—8i| dat gi4 tri nho nhét thi |z—w|:%.

Trén tap hop cac s6 phirc, xét Phuong trinh z* — 2(m + 1) z+m® =0 (m la tham sé thyc). C6 bao
nhiéu gi4 tri cia m dé phuong trinh d6 ¢ nghiém z, théa man |z,|=77?
A. 2. B. 4. C. 1. D. 3.

Loi giai

Taco: A'=2m+1
Trwong hop 1: A’20<:>m2_71

z, =7
Khi d6 phuong trinh da cho c6 nghiém thuc z, théa man |zo| =7< { 0 ;
Zy=—

m=7+\/ﬁ(n)
m=7—\/ﬁ(n)

Véi z, =7 thay vao phuong trinh ta c6 49 —14(m + 1)+ m =0 [
Véi z, =—7 thay vao phuong trinh ta c6 49+14(m+1)+m’ =0(VN)
Trwong hop 2: A'<0< m< _71 . Khi d6 phuong trinh c6 2 nghiém phuc 1a z, va z_0

m=7(1)

|2, =49 & z,2,=49 & m* =49 &
m=-7(n)

Vay c6 3 gid tri cia m thoa man yéu cau de bai.
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II. CAC BAI TOAN TiCH PHAN CHON LOC SO 02

Cau l:

Cau 5:

Cau 9:

Cau 10:

R DE BAI

r [N A A A LA . A , 5 ~ . . B 3
C6 bao nhiéu s6 nguyén m d€ ton tai 2 s0 phitc z thod man |z—m+i|=z—1+2mi| va |z |= )
A.5. B.3. C.4. D. 6.
C6 bao nhiéu sb phitc z co phan thyc va phan ao déu 1a cac sd nguyén thoa méan dong thoi
|z+i|+|z—3i| =|z+4i|+|z—6i| va |Z| <107?
A.12. B. 2. C. 10. D. 5.
Cho hai s6 phiuc z, ; z, théa man |Zl| =24 va z/ +(z, +1—2i)2 =zz,+(1-2i)z . Biét

z,—z,—1+2i|=a véi a la mot s6 nguyén duong. Hoi a c6 bao nhiéu udc so6 nguyén?

A. 8. B.12. C. 20. D. 16.

Cho hai s6 phiic z,w thoa mén |z+2w| =3, 22+3w| =5va |z+3w| =4 . Tinh gia tri cua biéu

thirc P=z.v_v+2.w.
A. 1. B. 2. C. 3. D. 4.

Cho hai s6 phtic z,, z, théa min |Zl|=|22| =39 va |Z1 —Zz| =23 . Khi 46 |Z1 +Zz| bang
A.8. B. 24/39 . C. 12. D. 213.

+iz

Biét tap hop cac diém biéu dién cia sd phic w = 3 trong mit phang toa d6 Oxy 1a mot duong

1+z
thang. Khi d6 mé dun cua - bang?
2

A. 1. B.T. C. 3. D. V2 .

+iz

2 A < R X A I 1 \ A \ \ I4
Trong mat phang toa d6 Oxy, tap hop cac diém bieu dién so phiic w= la mot duong tron cod

1+z
ban kinh bang 2. Modul ciia z thudc tip nao dudi day

si{gal e . {2

Cho s6 phic z théa man (z +3 —i)(;+ 1+ 31') 1a mot s6 thuc. Biét rang tap hop tat ca cac diém

biéu dién ciia z 12 mot dudng thing. Khoang cach tir gbe toa do dén duong thang d6 bang
A 42, B.O. C. 2. D. 3V2.

Cho s6 phttc z théaman (z -2+ i)(z -2- i) =25 . Biét tap hop cac diém M biéu dién sb phirc

w=2z-2+3i la duong tron tam I(a;b) va ban kinh ¢. Gié tri ciia a+b+cbang
A. 20. B. 10. C. 18. D. 17.

- 5 ~ , — 2
Goi (C ) la duong cong trong mat phang Oxy bi€u dién cac s6 phic z thoa man z.z+‘z —z‘ =1

va H 1a hinh phing gi6i han boi (C ) Dién tich ctia hinh phing H bang
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

A Z B. 7+/5. C. 27+/5. p. Z.

V5 V5

C6 bao nhiéu sb thuc duong m dé ton tai duy nhat mot sb thuc z thoa mén |Z—1—i| <2 va
|z+2+3i|=m?
A. 2. B. 1. C. 3. D.o.

1+iz

Trong mit phing toa d6 Oxy, so phirc 2 c6 tap hop cac diém biéu dién 1a mot duong thing.
+z

Moédun cia z bang
Al B.2. C. 4. D. 2.
Cho s6 phtc z théa man |Z - 2| = 4. Biét rang trong mit phang toa d6 Oxy, tap hop cac diém biéu

dién s6 phic w=2z—1-3i 1a mot duong tron. Tim toa d6 tim / va tinh ban kinh R cua duong
tron do.
A.I1(3-3),R=64.  B.I(-33),R=8. C.I(%-3),R=8. D.I(3-3),R=22.

Cho sé phirc z théa méan (z—2+i)(2—2—i) =25. Biét tap hop céc diém M bidu didn sb phirc
w=2z-2+3i Ia duong tron tAm I(Cl;b va ban kinh ¢ . Gia trj cua a+b+cbing

A. 20. B. 10. C. 18. D. 17.

Goi z, z, 1a hai nghiém phitc cua phuong trinh 22-62z+473=0 . Gia tri cia biéu thirc
212 +222 —|Zl|.|22| bang

A. -213. B. -110. C. -37. D. —-183.

Cho céc sb thuc b,c sao cho phuong trinh z° +bz+c =0 c6 hai nghiém phirc z,;z, théa man
|Z1 -3+3i | =2 va (z,+2i)(z,—-2) 1a s6 thuan do. Khi d6 b+ c bang:

A. —1. B. 12. C. 4. D. —-12.

Gia stt z,,z, 1a hai trong céc s6 phic z théa man (z- 6)(8 +;) 1 s6 thyc. Biét rang |Z1 - Zz| =4
. Gia tri nho nhét ciia |zl + 322| bang

A.5-421 B. 20— 4421 C. 20-4J22 D.5-22

Gia st z,z, 1a 2 trong cic sd phic z thoa man |z+1+i|=2 va |Zl|+|22|=|21_22|- Khi
P= |Zl - 222| dat gid tri nho nhat thi s6 phuc zy co tich phan thuc, phan 4o bang

A0 B. 2 c.—2 D. -2
2 8 2

Xét hai sd phuc z,,z, théa min |zl—zz|=5 va |z2 +6—8i|—|zl+6—8i|=|zl|+|zz|. Khi do

2z, +2z, —3i| c6 gié tri 16n nhat bang

A. % B. 13. C. J157. D. 3./34.

Xét cac sb phirc z;w théoa min |Z—2|2 +|Z—2i|2 =6 va |w—3—2i|=|w+3+6i|. Khi |z—w| dat

gid tri nho nhat, hdy tinh |z|.
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

I
D. —.

J5

Cho s6 phttc z thoa man ‘z + ;‘ + ‘z — Z‘ =6.Goi M va m lan luot 1a gia tri 1on nhét va gia tri nho

A 1++/2. B. V2 -1. C.

| —

nhat cua P=|z—2—3i|. Gia tri cua M +m bang.
A. 2+2410. B. V2 +/34. C.\2+2410. D. 2++/34.

4 ’ 5 ~ —2S —4- \ —3—3-21. .y . y X 5 <R y
Cho s0 phttc z thoa man |Z l| |Z l| va |Z l| Gia tri 16n nhat cta biéu thuc

P=|Z—2| 1

A 13 +1. B. /13. C. J10 +1. . 10.

Cho céc s phirc z=x+yi (x,y€R,~4< y<15)va wthéa |[w—4-3i|=2. Cac sé phitc z,2°,2°
lan luot c6 cac diém biéu dién trén mit phéng toa do tao thanh mot tam gidc vudng. Goi
M =max|z—w| .Khi d6 m + M* bang

A. 224 B. 226. C. 227. D. 225.

m=min|z—w

Xét hai s phitc z, w théa man |z —1-2i| =|z—2+i| va |w—2+3i| =|w—4—i|. Gid trj nh6 nhét

cua |Z+3—i| +|w+3—i|+|z—w| bang %\/abc Vv6i a, b, ¢ 1a cac sb nguyén t6. Tinh gia tri ctia

a+b+c.

A. 22. B. 24. C. 26. D. 25.

Cho sé phirc z thoa min +1-i|=1 sao cho |z—3—8i| dat gia tri 16n nhét tai z, = x, +iy, va
—4i

dat gia tri nho nhit tai z, = x, +iy,. Gid tri cia x, + x, + ,y, bang

A. 44. B. 55. C. 25. D. 46.

>

21—3\/§‘=\/§ va

Xét ba s6 phitc z,7,,2, thoa man |z—i|=|z+1 2, =451 =245 . Gid tri nho
nhat cia ‘\/gz - zl‘ + ‘\/gz - zz‘ bang

A. 45, B. 10V5. C. 745. D. 245.

Xét che s phirc z théa man ‘z it 2‘ + ‘z —E‘ =6.Goi M,m 1an lugt 13 gi4 tri 1on nhét, gi4 tri nho

nhét cta biéu thire P =|z—3—2i|. Khi d6 M +m bing

2+/53 +3~/2 2+/53 ++/2
Véi céc s6 phitc z,, z,, z, = iz, thay d0i thoa min |z | =|z,| =5 thi gi4 trj 16n nhét cua
b . . .
m}'Rn|tz2 +(1-1)z, - zl| c6 dang «a +T, & d6 a, bla cac s6 nguyén duong, cla so nguyén to. Gia
te C

tricia a+b+c la
A.15. B. 12. C. 13. D. 14.

Xét cac sb phtc z, w théa mén |z| =2, [iw—=2+5i|=1. Gia tri nho nhét cta ‘22 —wz— 4‘ b?mg

A 4. B. 2(@—3). C. 8. D. 2(@—5).
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Cau 30: Vo1 hai s0 phire z,, z, thay doi thoa man |z, +1-2i|=|z, —5+2i| va |z, +3-2i|=2. Gia tri nho
nhét cua biéu thirc P =|z, +3+i|+|z, —z,| bing
A. 552, B. V10+2. C. 3W10-2. D. V85 -2.
, max{|z;z—l—i|}£l , ,
Cau 31: Cho hai s0 phtic z, w thoa man . Tim gia tri nhd nhat ctua biéu thuc
lw+1+2i]<|w-2-1]
P=|Z—w|.
AN2-1. B. 242 1. C.0. D.%.
|z—1-2i<1 , :
Cau 32: Cho z e C thda man .Giatri S = m1n|z|+max|z| bang:
|z-1-2i|<2
A. 351, B.V5+2. C. 24/5+1. D. V2 +/5-1
E HU'O'NG DAN GIAI
Caul: Cobao nhiéu sd nguyén m dé ton tai 2 s6 phitc z thoa man |z—m+i|= z—1+2mi| va |z |=%

A. 5. B. 3. C.4. D. 6.
Loi gisi
Tuyén chon cac bai toan VD-VDC | 472



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: SO PHUC

Cau 2:

Chon A
bat z=a+bi (a,b € ]R) . Theo gia thiét ta co

|(a—m)+(b+l)i| = |(a—1)+(b+2m)i|

la+bi=>
2
(a=m) +(b+1) =(a—=1) +(b+2m)"  |[(2m=2)a+(4m=2)b=3m"* =0 (1)
< 9 < 9
a’+b* == a’+b’ == (2)

4 4
Phuong trinh (1) 1a phuong trinh duong thang, phuong trinh (2) 1a phuong trinh duong tron thm

3
O bankinh R=—.
2
Dé ton tai sé phudc z thoa min d& bai thi dudng thing c6 phuong trinh (1) phai cit dudng tron co
phuong trinh (2)
il

J2m=2) +(4m-2)"

Nghia la d (0,(1))<R <

N | W

o m?<\(m-1) +(2m-1) S m' <So—6m+2 & (m-1) (m” +2m-2)<0
<:>—1—\/§Smﬁ—l+\/§.Vi m € 7Z nén me{—2;—1;0;1;2}

C6 bao nhiéu sb phtic z c6 phan thuc va phan ao déu 1a cic s6 nguyén thoa man dong thoi
|z+i|+|z—3i|=|z+4i|+|z—6i| va |z|£10?
A. 12. B. 2. C. 10. D. 5.
Loi gii
Chon A
Xét M (z),A(0;-1),B(0;3),C(0;-4),D(0;6) = |z +i|+|z - 3i| = |z + 4i| +|z - 6i
& MA+MB=MC+MD.
Theo bat dang thic tam gidc c6: MC+MD>CD=10 . Do d6 dat
MA+MB = MC +MD =2a,(a, 25).
Khi d6 M cung thuge hai elip (E,),(E, ) c6 cing d6 dai truc 16n 2a, va tam cua hai elip nay tring
M (0;1+ay,)

nhau tai diém 1(0;1) 1a trung diém. Do d6 M = (E)n (Ez) = M(0:1-a,)
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Cau 3:

Cau 5:

M(0:1 + ay)

g

Ma0: 1 — ap)

TH1: Néu M (0;1+a,) = |2 <10 < [I+4,| <10 < 5<a, <9. Truong hop ndy c6 5 diém.

TH2: Néu M (0;1-a,) = |2|<10 < [I-q,[ <10 < 5<a, <11. Truong hop nay c6 7 diém.
Vay c6 tat cala 12 sé phirc thoa man.
Cho hai s6 phic z ; z, thoa man |zl| =24 va z} +(z +1—2i)2 =zz,+(1-2i)z . Biét
z,—z,—1+ 2i| =a v6i a 1a mot s6 nguyén duong. Hoi a c6 bao nhiéu udc sd nguyén?
A. 8. B. 12. C. 20. D. 16.
Loi giai
Chon D

Dit z; =z, +1-2i,taco le+(zz+1—2i)2 =zlzz+(l—2i)z1

2
A2 ) z z
= le+(22+1—21) =zl(zz+l—21) = 212+232 =z,z, <:>(Z—3j -2 41=0
1

z3_lix/§i<:> 1£3i
.

z, 2 o2

1++/3i

2

1£3i] 11,3
2 2

Khi do a=|zl—22—1+2i|=|zl—z3|=Zl— z, =|Zl|1— :242_ i|=24.

Do a =23 nén sb uéc nguyén cia a 1a 2.3+1)(1+1)=16.

Cho hai s6 phirc z,w thoa mén |z+2w| =3, 2z+3w| =5va |z+3w| =4 . Tinh gi4 tri caa biéu

thirc P=z.w+z.w.
Al B.2. C. 3. D. 4.
Loi gidi
Chon B
Taco [z+2w]=3 <[z +2uf =9 < (z+2w)(z+2w) =9 < |z +2P+4|w[ =9(1).
Tuong tu:
2243w =5 <[22+ 3u] =25 & (22+3w)(22+3w) =25 < 4]z +6P+9|w[ =25(2)
|2+3u]=4 & |z+3uf =16 < (z+3w)(z+3w) =16 < |z +3P+9|w[ =16(3)

Giai hé phuong (1),(2),(3) ta duge P=2.

Cho hai s6 phtic z,, z, théa min |Zl|=|22| =39 va |Z1 —ZZ| =23 . Khi 46 |Z1 +Zz| bang
A.8. B. 24/39 . C. 12. D. 2./3.
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Cau 6:

Cau 7:

Cau 8:

Loi giai
Chon C
Goi A va B lan lugt 1a diém biéu dién cua z, va z, trén mat phéng toa do. Khi do:

0A4=0B=+39 va AB=24/3.

2
Nhan xét: AOAB can tai O. Khi dé: |Zl+zz|:20C:2‘/OA2—(%j =2/39-3=12 véi C

1a trung diém canh AB .

Biét tap hop cac diém biéu dién ctia s6 phtic w = 31+ 2 trong mit phing toa do Oxy la mot duong
+z
thang. Khi d6 md dun cua - bang?
V2
A. 1. B.T. C. 3. D. V2 .
Loi giai
Chgn A
.. 3+iz . . .
Tacod: w= 0 S w+wz=3+iz & (w—z)z=3—w<:> |w—z|.|z|=|3—w|.
+z

Néu |Z| =k #1 thi tap hop biéu dién sé phirc W 1a duong tron Apollonius.
Néu |2|=1 thi tap hop biéu din sé phirc W Ia duong thang.
Vay |4 =1 thoa dé.

7 e x 1+i
Trong mt phing toa d9 Oxy, thp hop cde diém biéu didn s6 phirc w=- Z
+z

1a mdt dudng tron co

ban kinh bang 2. Modul ctia z thudc tip nao dudi day

A. {%2} B. {%\/5} C. {\/5;2}. D. {Ll}

Loi gii
Chon B
bit w=x+iy; z|=a;diéukién: z#—1
1+ 1_ 1_ _12+ 2
T w2 o i)z m w22 M e [ - 2 D
2 24°
<:>x2+y2+_x_ ay+1:0

2 2
a -1 a -1
Theo gia thiét quy tich w 1a dudng tron ban kinh bang 2, ta co
1Y a’ ’ a:\/i
( 5 j+ > -1=2=4a"-10a’ +4=0< 1 dapanB
a -1 a -1 a=

N

Cho s6 phirc z théa min (z+3 —i)(2+1+3i) 1a mot s6 thyc. Biét rang tap hop tat ca cac diém

biéu dién ciia z 12 mot duong thang. Khoang cach tir gbe toa do dén duong thing d6 bang
A 42, B. 0. C. 22, D. 32.

Loi giai
Chon C
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Cau 9:

Cau 10:

bat z=x+yi vo1 x, yeR

Ta co:

(z+3—i)(2+1+3i) [(x+3)+(y=1)i|[(x+1)+(-y+3)i]
=(x+3)(x+1)—( y+3) +[ x+3)(=y+3)+(x+1)(y-1)]i

Vi (z+3-7)(z+1+3i) 1a mot s6 thyc nén

(x+3)(—y+3)+(x+1)(y—l)=0 S 2x-2y+8=0<=x-y+4=0

Do d6 tap hop tit ca cac diém biéu dién cua z 1a dudng thingA:x—y+4=0

Khoang cach tir gbc toa do dén duong thang A 1a:

d(o,A)zmzzﬁ
2 2
1 +(-1)

Cho s6 phrc z théamén (z -2+ i)(z— 2— i) =25 . Biét tap hop cac diém M biéu dién s6 phiic

w=2z-2+3i la duodng tron tam I(a;b) va ban kinh ¢. Gia tri cia a+b+cbang
A. 20. B. 10. C. 18. D. 17.
Loi gidi
Chon D
Goi diém M (x;y) 1a diém biéu din s6 phitc W=x+yi,(x,y€R).
x+2 y-3

=>x+yi= 2z-243ie z=20 2 Y0
2 2

Khi dé (z—2+i)<2—2—i)=[x;2—y;3i—2+ij(%+y;3i—2—ij

:%[x+2—(y—3)i—4+2i][x+2+(y—3)i—4—2i]
1

:il:x—2—(y—5)i][x 24+(y=5)i]=— [x 2 —(» _s)ﬂ:Z[(x_z)u(y_sﬂ.
Tfrgiéthiét,suyrai[(x—2)2+(y—5)2}:25©(x—2)2+(y—5)2:100.

= tap hop cac diém M (x; ) bidu didn s6 phitc w =2z —2+3i 1a duong tron tam 7(2;5) va ban
kinh ¢=10.
Vay a+b+c=2+5+10=17.

. L ox . - -2
Goi (C ) la duong cong trong mat phang Oxy biéu dién céc soO phitc z thoa man z.z + ‘z - z‘ =1

va H 13 hinh phing gi¢i han boi (C ) Dién tich ctia hinh phing H bing

27 T
A= B. 7+/5. C. 27/5. D. —.
J5 NG
Loi gidi
Chon D

bat z=x+yi;x,yeR.

Ta co Z.;-i—‘Z—;‘z =l (x+yi)(x—yl')+|x+yl'—(X—yl')|2 =1
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Cau 11:

Cau 12:

<:>x2+y2+4y2=1<:>x2+5y2=1<:>xT+ =1

Do d6 tap hop diém biéu dién sb phirc z laelipco a=1; b=

-

Suy ra dién tich hinh phing H 1a S = 7ab = %
C6 bao nhiéu sé thyc dwong m dé ton tai duy nhat mot s§ thye z thod man |z—1-i|<2 va
|z+2+3i|=m?
A. 2. B.1. C. 3. D.o.

Loi giai
Chgn A
bat z=x+yi (x,yeR)

Tacéd |z—1-i| <2 |x+yi—1-i]<2 < |(x-1)+(y-1)] <2

=1 +(y-1) <26 (x=1) +(y-1) <4 (1)
= Tap hop s6 phirc can tim 1a hinh tron tdm (1;1),R, =2

Mt khac |Z+2+3i|:m@‘(x+2)+(y+3)i‘:m

o J(x+2) +(y+3) =me (x+2) +(y+3) =m"  (2)
= Tap hop s6 phiic can tim 1a dwong tron tim J (—2; —3) R, =m

Do d6 dé ton tai duy nhat s phtic z thoa man va khi

U=|R+R]| [|m+2|=V13 [m=-2213
{IJ:|R1—R2|©[|m—2|:\/ﬁ<:{m=2i\/ﬁ
Vi m >0 nén m:\/gil

Trong mit phang toa do Oxy, so phirc Z+ lZ
+Zz

c6 tap hop cac diém biéu dién 1d mot duong thing.

Moddun ctia z bang

Al B. 2. C. 4. D. 2.
Loi giai

Chon C

Taco w= I+iz <:>w(4+z)=1+iz<:>z(w—i)=1—4w :>|Z||w—l|=|l—4w|.

44z
bat |z|=r(r20),w=x+yi(x,yeR).Khi do

A+ (1) =y(1-4x) +16)> < 7 (x2 +(y—1)2)=(1—4x)2 +16y°
<:>(16—r2)zzJr(16—r2)yz—8)c+2x2y+1—r2 =O(*)
Vi tap hop cac diém biéu dién s6 phirc w 1 mot duong thing nén (*) phai 1a phwong trinh bac nhét

d6ivoi x,y <> 16— =0=>r=4.
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Cau 13: Cho s0 phirc z thoa man |Z—2| =4. Biét rang trong mat phang toa d0 Oxy, tap hgp cac diém biéu
dién s6 phic w=2z—-1-3i 1a mot dudng tron. Tim toa dd tim / va tinh ban kinh R cua duong
tron do.

A. 1(3;-3),R=64. B. /(-3;3),R=8. C.I(3-3),R=8. D.I(3;—3),R:2\/§.
Loi gidi

Chon C

Goi w=x+yi,(x,yeR).

Taco: w=2z-1-3i & w-3+3i=2(z-2) = |w-3+3i|=2|z-2| < |[w-3+3i|=8.

(=3 +(y+3)’ =8 (v=3) +(y+3) =64=>1(3;-3),R=8. Vay I(3;-3),R=8..

Cau 14: Cho sb phtic z théa man (z—2+i)(2—2—i):25.Biét tap hop cac diém M biéu dién s6 phirc
w=2z-2+3i Ia duong tron thm ](a;b) vaban kinh ¢ . Gia tri cia a+b+cbang
A. 20. B. 10. C. 18. D. 17.

Loi giai

Chon D
Goi diém M (x;y) 1a diém biéu didn s6 phic W=x+i,(x,y€R).
=>x+yi= 2z— 2+3l<:>Z—i y—_3i.

2 2
Khi 6 (z-2+i)(z-2i)= [“2 - 31—2+iJ(“2+y_3i—2—ij

2 2 2 2

1 . . . .

=Zl:x+2—(y—3)l—4+21:H:x+2+(y—3)1—4—21]
I Y AR DS IER B PR ey
= [x-2-(r=9)iJ[x-2+(y-5)i]=; [x 2) —(y-5)i }—4[(x 2 +(r-5) |-
Tir gia thiét, suy ra %[(x—Z)z+(y—5)2]=25<:>(x—2)2+(y—5)2 =100.
= tap hop céc diém M (x;y) bidu dién 6 phirc W =2z —2+3i 1a duong tron tam £(235) va ban
kinh ¢=10.Vay a+b+c=2+5+10=17.

Cau15: Goi zj, z, la hai nghiém phirc cia phuong trinh 22—6z+73=0 . Gi4 tri ctia biéu thic

2 2 M
z1"+ 2z, _|Zl|~|22| bang
A. -213. B. -110. C. -37. D. —-183.
Loi giai
Chon D
Do z;, z, la hai nghiém phtrc cua phuong trinh 22 —62z+73=0.

Zl+22=6

Suy ra { . Ta cé:

z1.2p =73
212 +222 —|Zl|.|22| = (Zl +Zz)2 —2z1.z25 —|Zl|.|22|

—(z1+25) —22.2, — |75, =36-2.73-[73] =183
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Cau 16: Cho céc so thuc b,c sao cho phuong trinh z” +bz+c¢ =0 c6 hai nghiém phtc z,;z, thoa man

|2, -3+3i|=/2 va (2,+2i)(z,-2) 126 thudn do. Khi d6 b+c bang:

A. -1 B. 12. C. 4. D. -12.
Loi giai

Chon C

Truong hop 1: Néu cac nghiém cua phuong trinh 14 cac s6 thuc x;y thi

=, f(x - 3)2 +9 >+/2 mau thudn véi gia thiét.

Truong hop 2: Céc nghiém phtrc cta phuong trinh khong 13 cac sé thue, khi d6 véi

|z, =3+3i|=|(x-3)+3i

Zy=x+yl=> z,=z, =x—yi.
Khi 6 gia thiét modun tuong duong v6i |z, —3+3i|=+2 & (x=3)" +(y+3)’ =2 (1). Va
(zl+2i)(zz—2)=[x+(y+2)i].[(x—2)—yi]:x.(x—2)+y.(y+2)+[(x—2).(y+2)—xy].l’
1a mot s6 thuan 4o khi va chi khi phan thuc bang 0 tirc
x.(x—2)+y.(y+2)=0 & Xty =2x+2y=0 (2)
2 2

Gidi hé gom (1) va (2): (x=3) +(y+3) _23{x_2

X+ =2x+2y=0 y=-2
=z =2-21; z, =2+21.
z+z,=-b=(2-2i)+(2+2i)=4

b+c=-4+8=4.
oz =c=(2-2i).(242i)=8 ¢

Vi vay theo Vi-et ta co: {

Cau 17: Gia s z,,z, 1a hai trong cac s phic z théa min (z—6)(8+2) 1a s6 thuc. Biét rang |Z1 —Zz| =4

. Gia trj nho nhét cta |Zl + 322| bang

A.5-421 B. 20— 4421 C. 20-44/22 D. 5-22
Loi giai

Chon C

Pit

z=x+yi3(2—6)(8+z_i)=(x—6+yi)(8—y—xi)=(x—6)(8—y)+xy+(—x(x—6)+y(8—y))i
1a mot s6 thuc khi va chi khi phan 4o bang 0 tic:
~x(x=6)+y(8=1)=0x’+)y* —6x—-8y =0 (x-3) +(y-4)" =25 |z-3-4i=5.
it 4 2 : ] = fu,| =5
bat an phu cho don gian: u=z-3-4i =
|2 = 2] = |(y + 3+ 40) = (u, + 3+ 40)| = |u, —u,| = 4

Khi dé |z, +3z,| :‘(u1 +3+4i)+3(u, +3+4i)‘ :‘u1 +3u, +4(3+4i)‘

Goi A(u),B(u,) khi do |u,|=|0A4] =5,|u,| =|[0B| = 5 va

lu, —u,| =|OA —5732‘=5212+5§2 —204.0B =25+25-204.0B =16 < OAOB =17.

Vi vay
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ju, +3u,|" =|[04+30B|= 04" +90B" +604.0B =25+9.25+6.17 =352 = |u, + 3u,| = 4/22.

Dung bat dang thirc modun |a + b| > |a| —|b| co:
o, + 31, +4(3+41)| = [4(3+41)| |, +3u,| =20- 4422

Cau 18: Gia st z,z, la 2 trong cac s phic z thoa min |z+1+i|=2 va |zl|+|zz|=|zl—zz|. Khi
P= |Zl - 222| dat gia tri nho nhat thi s phtic z; co tich phan thuc, phan 4o bang
3 9 3
.= C. — D. ——
2 8 2
Loi giai

A. 0 B

Chon D
Ta co: |Z+1+i|=2<Z>‘Z—(—l—l')‘=2:>M(Z) thudc duodng tron co tim I(—l;—l),R=2

Va goi A(Zl),B(Zz):>|Zl|+|Zz|=|Zl —22|<:>OA+OB=AB<:>O thudc doan 4B

Khido P? =|z -2z, =(04~20B) =04" +40B" ~ 40408 = 04 + 408 + 40A0B.
Mit khic OA.OB =(HA+OH )(HB-OH ) =(HA+OH)(HA-OH )= HA> - OH’

:HA2—(012—1H2)=(HA2+1H2)—012 142 -0 =R*-01*=4-2=2

Do d6: P? = 04% +40B* +8>230A4%>.40B> +8=16

042 = 40B> {OA =2 {|Zl| =2
= =

Dau bang xay ra khi va chi khi
OA.OB=2 OB=1

|z5]=1

+1+i]=2 2 2 _ +y=-1
Pit 21=x+yi(x,ye]R):>{|Zl l| <:>{(JC+1) +(y+1) 4@{)6 y

|21 =2 rryt=4

(o) (" 40%) (174 3
Suyra xy = = —_=
2 2 2

Chon dép an D
Cau 19: Xét hai sb phuc z,,z, théa min |zl—zz|=5 va |z2 +6—8i|—|z1 +6—8i|=|zl|+|zz|. Khi do

2, +22z, —3i| c6 gia tri 16n nhét bang

A. 22—5 B. 13. C. J157. D. 34/34.
Loi giai
Chon C
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Goi A(—6;8),M(z,),N(z,), theo gia thiét |z, —z,| =5 MN =5 va

|z, +6=8i| |z, + 6 =8| = |z | +|z,| = |2,| +|2,| = |z, + 6 =8i| = |-z, + =6 +8i| <|z,— z,| =5 ma
|z, +|z,| 2|z = 2,| =5 nén

|z, +6—8i|—|z, + 6 —8i| = |z,|+|z,| =]z, —z,| =5 <= AN — AM = MN = OM +ON =5

Nhu vay A, M,0, N phai la bén diém thing hang va co vi tri nhu hinh vé

¥

2
Khi  do: |zl+222—3i|=\/(x—3+2x)2+[—%x+4—§x—3) = J(3x=3)" +(—4x+1)

=255 —26x+10 < I[Ié%)](\/25x2 —26x+10 =~/157.

Cau 20: Xét cac sd phic z;w thoa min |z—2|2 +|z—2i|2 =6 va |w—3—2i|=|w+3+6i|. Khi |z—w| dat
gid tri nho nhat, hdy tinh |z|.
A 1442, B.\2-1. C.

Loi giai

1
D. —.
V5

| —

Chon D
Goi z=x+yi véi x;ye€R va M 1a diém biéu dién s6 phiic z .
2

=6 (x-2) +)t+al+(y-2) =6 = (x-1) +(y-1) =1.
Suy ra M thugc duong tron (C) tam 7(1;1) bankinh R=1.

Ta cod |Z—2|2+|Z—2i

Goi w=a+bi véi a,beR va N la diém biéu dién sd phirc w.

Taco |w—3-2i|=|w+3+6i < J(a=3) +(b-2)" =(a+3) +(b+6) < 3a+4b+8=0.
Suyra N thudc duong thang A:3x+4y+8=0.
Goi d di qua I va vudng goc voi duong thing A:3x+4y+8=0,suyra d:4x-3y—1=0.
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Goi H=dmA:>HL—%;—%J:>IH=3.

¥

il HD
Dg{\i : M
{
/

HX,
Ne2

4

. — 11— 21
Goi K la giao diém cua doan [H va (C) Tacd IH =3;IK =1 :>IK=§IH:>K(§;§j.

Mit khac, ta ¢6 |z —w|= MN .
Vi M thay d6i thudc duong tron (C ) va N thay d6i thudc duong thang A nénsuy ra MN > KH .

21
Do d6 |z—w|min =HK=2khi M=K,N=H ,suyra M(g,gj

1
Vay |z|=0M =—.
-0 -1
Cau 21: Chosb phttc z thoa man ‘Z-I—;‘-I—‘Z—;‘ =6.Goi M va m lan luot 1a gia tri 1on nhét va gia tri nho
nhét cua P=|Z—2—3i|. Gia tri cia M +m bang.
A. 2+2410. B. N2 ++/34 . c.V2+2410. D. 2+34.
Loi giai
Chon C
Dit z=a+bi = z = a - bi . Khi d6 ta co:

‘z+§‘+‘z—§‘:6<:>|a+bi+a—bi|+|a+bi—a+bi|:6<:>2|a|+2|b|:6<:>|a|+|b|:3.

P=|z=2-3i|=(a—2) +(b-3)’.
Goi I (a;b) 1a diém biéu dién cta s6 phirc z va A(2;3). Ta can tim max va min ciia /4.
V6i I 1a diém thudc canh caa hinh vuéng c6 4 dinh 1a (—3;0) , (3;0) , (O; —3) va (0;3) .

i

Ar

=
o

Duva vao hinh v€, ta nhan théy
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Cau 22:

Cau 23:

2+3-73]
A, =d(A4,MQ), phuong trinh MQ:x+y—3=0 nén IATMH=%=\/E=m.

Iy, = AP=(2-0) +(3+3) =2J10=M .
Do dé M +m=~2+2410.

4 , 5 ~ —ZZS —41 “ —3—3i=1. .y . ’ 4 5 < X ,
Cho s0 phirc z thoa man |Z | |Z | va |Z | Gia tri 16n nhat cua biéu thirc

P:|Z—2| 1a

A. 13 +1. B. V/13. C. 10 +1. D. /10.
Loi giai

Chon B

batu=z-2<z=u+?2

{|Z—2i|§|z—4i| {|u+2—2i|s|u+2—4i|
Ta co

i u=x+vix,y € R
|z-3-31=1 lu—1-3i|=1 YOLHERT IR

y<3
=
(x-1)" +(y-3) =1
= tap hop cac diém M biéu dién sb phirc u chinh Ia giao giita nira duong tron tam [ (1;3), ban

kinh R =1 vd¢i la duong thang y =3 thi P,

max

% %

g2
3\ I M

@] T

Dya vao hinh v&, ta c6 M (2;3),P,,, = J13.

Cho cac sb phic z=x+yi (x,yeR,—4Sy£15) va w thoa |w—4—3i =2 . Cac sb phuc

z,z°,z° lan lugt ¢6 cac diém biéu dién trén mit phang toa do tao thanh mot tam gidc vudng. Goi

m =min|z—w|,M =max|z—w|. Khi d6 m+M" bing

A.224. B. 226. C. 227. D. 225.
Loi giai
Chon C
Goi diém biéu dién ctia w 1a K thi tir [w—4—3i|=2 ta c6 K thudc dudng tron tam J(4;3), ban
kinh R=2.
Goi A(x;y), B, C lan lugt la diém biéu dién clia z,z°,2°, khi d6 |z—w| = 4K .

Ta co ABZ‘ZZ —z‘=|z||z—l

, AC=‘23 —Z‘=|Z”Zz -1

R BC=‘23—22‘=|Z|2|Z—1|
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Cau 24:

AB* + AC* = BC?
Tir dé ta c6 tam gidc ABC vudng nén | AB> + BC*> = AC* va |Z| #0,
AC?+BC* = 4B*

Z|¢1

Truong hop 1: B* + AC* = BC? c:>l+|z+1|2 =|z|2 (:)1+(x+1)2 +y =x"+y  ox=-1.
Do —4< y <15 nén A4 thudc doan DE voi D(—l;—4),E(—l;15).
Khi dé M, =max AK =JE+R=15, m =min AK =d(J,DE)-R=3.

16

E\'Q

Dl*4DP

Truong hep 2: AB> + BC* = AC? <::>1+|z|2 =|Z+1|2 Sl+xt+)y° =(x+1)2 +y' o x=0.
Do -4 <y <15 nén 4 thudc doan PQ véi P(0;—4),0(0;15).

Khi do M, =max AK =JO+R =410+2, m, =min AK =d(J,PQ)=2.

Truong hep 3: AC*> + BC* = AB? <::>|z+1|2 +|Z|2 =1 <:>(x+1)2+yz+xz+y2 =1

2
1 .
= [x+%j +y’ = % Suyra A thudc dudong tron tam I(——; j, ban kinh R, =% va bo cac diém

[\)

(=10),(0;0)

3\/1_%, my =min AK = [ - R—R, =373

f—
U

Khido M, =max AK =IJ+R+R, =

Vay m= min{ml,mz,m3} = min{3;2;

3\/5—5}_2
2

M:max{Ml.;Mz;Ms} Zmax{lS;\/ﬁ+2;3\/r%}:15,

Suyra m+M?*=227.
Chit y: Néu vé& duge chinh xéac hinh v& thi c6 thé suy ra ngay M = JE =15,m = d(], PQ) -R=2.

Xét hai sb phirc z, w thoa mén |Z—l—2i| =|z—2+i| va |W—2+3i| =|w—4—i|. Gi4 tri nho nhat

cua |z+3—i| +|w+3—i|+|z—w| bang %xlabc v6i a, b, ¢ 1a cac s6 nguyén to. Tinh gia tri cia

a+b+c.

A. 22. B. 24. C. 26. D. 25.
Loi giai

Chon B
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Goi z=x+1iy,(x,yeR), w=a+bi,(a,b eR); M,Nlan lugt 1a cac diém biéu dién cua cac so
phic z, w. Khido, M e A:x-3y=0;Ned:x+2y—-1=0vi

|z—1-2i|=|z-2+i|<x-3y=0va |w=2+3i|=|w-4-i|< a+2b-1=0.

f ';i ';.-. d:z ‘ y-1=10

A
Tacod T =|z+3—i|+|w+3—i|+|z—w| = AM + AN + MN véi 4(-3;1).

Goi A'=D,(4)=(-1,8;-2,6) va 4"=D,(A4)=(-2,2;2,6), thi
T:AM+AN+MN=A'M+A"N+MN2A‘A“:%ﬁ:%W:%W.

Vay a+b+c=2+5+17=24.

Cau 25: Cho sd phirc z thoa man Y +1-i|=1 sao cho |z -3- 8i| dat gia tri 16n nhét tai z, = x, +iy, va
—4i
dat gia tri nhé nhat tai z, = x, +iy,. Gid trj cia x, +x, + y,, bang
A. 44. B. 55. C. 25. D. 46.
Loi gidi
Chon D
M, M,
Ta c6 24. +1-i|=1<|z—1-7i|=5. Diéu ndy c nghia tap hop cic diém biéu dién cho céc s
—4i

thic z =x+iy la dudong tron (C):(x—l)2 +(y—7)2 =25 c6 tam 1(1;7) vabankinh R =35.
P =|z—3-8i] = MA 1a khoing cach gitra M va A(3;8). Taco Al =~/5 va IA=(21).
Taco |z-1-7i|-|-2—i| < P<|z-1-T7i]+|-2—i| & 5 -5 < P<5+45.

M=) o M, (1-245:7-45)

aM; = (5 +1)4l

P, —MIA—5+\/§—M11+IA<:>{

MZE(C) ,<:>M2(1+2\/§;7+\/§)

AM, =(V5-1)I4

Vay X+, + 3y, = (1= 205 414235 ) +(7 -5 ) (7+/5) =2+ 44 = 46.

P, —AMZ—S\/§—1M21A<:>{
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CAu 26: Xét ba s6 phtic z,z,,z, thoa man |Z —i| =

Cau 27:

2, -3V =5 va [z, =451 =25 . Gid i nho
nhat ctia ‘\/gz - Zl‘ + ‘\/gz - zz‘ bang
A 45, B. 10V/5. C. 75. D. 2.5.
Loi giai
Chgn A
Goi M, M, M, lan luot la diém bidu dién cac sb phirc +/5z,z, va z,.
Taco |z —i|=|z +1] < N5z /51| = [N5z+ 5| < Ma = MB véi 4(0:4/5) va B(~V5;0).
< M ed voi d 1a duong trung tryc cia AB .

J qua ](\/_\/—

-— 7] 1a trung diém 4B vanhan AB = ( \/g;—\/g) lam VIPT=d :x+y=0.

|2 -3V5| =5 & M, &(C)) voi (C,) 1a duong tron tam 1,(37/530), bn kinh R, =+/5.

_4\/34 =235 & M, €(C,) voi (C,) la duong tron tam £, (0;4+/5 ), bén kinh R, =245

Khi d 7 =|N/5z -z [+ |N5z~ 2, = MM, + M.

Léy déi xtmg M, qua d , ta duge M, €(C)) véi (C)) 1a duong tron tam 1;(0;-3V/5 ), bén kinh
R =+5.

Khi do MM, +MM, > MM, >|I,I, ~ R/~ R,| = 45

Déu “=" xdy ra khi va chi khi M = 0(0;0), M, (0:25 ), M, (24/5:0).

Hay z=0,z, =24/5i,z, = 2+/5.

Xét céc sé phiic z théa man ‘z +z+ 2‘ + ‘z —E‘ =6.Goi M,m 1an luot 13 gi4 tri 16n nhét, gi4 tri nho
nhét cta biéu thire P =|z—3—2i|. Khi d6 M +m bing

Loi giai

Chogn A

Gia sit z=x+yi,(x,y €R) khi d6 ta c6 z+2z =2x va z—z =2y do d6 tir gid thiét bai to4n ta
duoc ‘Z+E+2‘+‘Z—E‘=6<:>|2x+2|+|2y|:6C>|x+]|+|y|:
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x>-1,y>0 x<-1,y<0 x>-1,y<0
Y= :{ Y20 () ;{ =T

x+y=-4 x-y=2

Tu day ta c6 bdn trudng hop sau (/):
y g hop (){Hy:2

x<-1,y>20 . .
(1v) :{ g , - Hinh bicu dién cla (1) 1a doan AB, cta (1) 1a doan CD, cta (1) 1a
X—y=-—
doan BC va cua (I V) ladoan AD.Véi ABCD 1a hinh vudéng nhu hinh vé.

bat M (3;2) khidé P = |Z -3- 2i| =MN véi N 1a diém thudc canh cta hinh vuéng ABCD .
Dung dudng thang di qua M va vudng goc voi AB cit AB tai E vacat CD tai F. Tir hinh v&

35

tacé max P+ min P=ME +MD =d(M,AB)+ MD = 7

Vi cac s0 phic z, z,, z, =iz, thay doi thoa man |z,|=|z,|=5 thi gi4 tri 16n nhét cia

Cau 28:
, 6 d6 a, bla cac so nguyén duong, cla so nguyén to.

min |z, +(1=1)z, —z)| ¢6 dang a+ 7

Giatricia a+b+c la
A.15. B. 12. C. 13. D. 14.
Loi giai
Chon B
M .

\‘.'\ ;A\_ J‘ ~

|II “f" S |

L/ N\

¥

[ A

|/

b 2 )

I/ [

Tap hop cac diém biéu dién sd phic z,,z,,z, 1a duong tron tim O ban kinh R =5
Goi cac diém biéu dién sb phic z,, z,, z, lanlugt1a 4, B, C.

Ta c6 AOBC la tam gidc vudng can tai O va |Z3 —zz| —BC=5\2.
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SO phuc iz, + (I-17)z, duoc bicu dién boi diem M thudc duong thang BC.
Do d6, ta cé |t22 +(1-1)z, —Zl| = ‘W—@‘ =AM .
Goi H 1a hinh chiéu cua 4 1én BC taco AM > AH .
= m%Rn|tzz +(1=1)zy—z,|=min AM = 4H .
te

Khi d6 max{m]iRn|tzz +(1-0)z, —zl|} — max{AH} = ED=R+0D =5+
te

2

Vaytaco a=5,b=5c=2.

CAu 29: Xét céc s6 phitc z, w thoa man [z[=2, [iw—2+5i|=1. Gid tri nho nhit cita |2* - wz - 4| bing

A 4. B. 2(@—3). C.8. D. 2(@—5).
Loi gii
Chon C

—2+5i

Ta co: |iw—2+5i|:1<:>|i|- w+

——( =1 |w+5+2i=1.
1

i 2 _ _ _
Ta co: Tz‘zz—wz—4‘= zz—wz—|z| =‘Z2—wz—z-z‘=|z|-|z—z—w|=2|z—z—w| (*)

bat z=a+bi. Suyra: z—z =2bi. Vi |Z|:2 nén -4<2h<4.
Goi A4, B lan luot 1a diém biéu dién cia w va 2bi. Suy ra:
+ A thudc dudng tron (C) c6 tam I(—S;—Z), bankinh R=1.
+ B thugc truc Oy va 4<x,<4.
Tir (*) suy ra: T=24B>2MN =2-4=8
Dau “="xay ra khi va chi khi 4=M (—4-2)=>w=-4-2i va
B=N(0;-2)=2bi=2i=b=-1=z=a-i=ad +1=4=a=13 > z=2/3-i.
Vay ‘zz —wz—4‘ c6 gié tri nho nhét bang 8.
Céu 30: Vi hai sb phitc z,, z, thay d6i théa man |z, +1-2i|=|z, - 5+2i| va |z, +3-2i|=2. Gi4 tri nho

nhét cua biéu thirc P =|z, +3+i|+|z, —z,| bing

A. 5J5-2. B. V10 +2. C. 3\/10-2. D. /85 -2.
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Loi giai
Chon D

bat z, = x, +y,i voi x;, ), la cac so thyc.

Tu zl+1—2i|=|zl—5+2i| suy ra \/(x1+1)2+(y1—2)2 =\/(x1—5)2+(y1+2)2

< 3x,-2y,-6=0.

Tap hop cac diém M biéu dién cho sd phirc z, trén mat phang phic 1a dudong thing
d:3x-2y—-6=0.

Do |z2 +3—2i|=2 nén tap hop cic diém N biéu dién cho s6 phic z, la duong tron (C ) tam
1(-3;2), ban kinh R =2.

Ta cn tim gid tri nho nhat cua biéu thic P=|z, +3+i|+|z —z,| = AM + MN trong d6 diém
A(-3;-1).

Goi A' 1a diém d6i xtng v6i diém A qua dwong thing d , ta tim dwgc A4'(3;-5).

Co P=AM + MN = A'M + MN 2 A'N 2 A'N,= A'I —IN, = A'I —R véi N, la mot trong hai

giao diém cia A’/ véi dudng tron (C), N, & gitta [ va A'. Khi d6, M 1a giao diém cua A4’/ va

d.
Vay biéu thic P = AM + MN dat gi4 tri nho nhat bang A’ — R va bang /85 — 2.
Céch 2:

P=|z,+3+i|+|z, - z,| = |zl+3+i|+|zl+3—2i—(zz+3—2i)|.
P>z, +3+i|+|z, +3-2i]-|z, +3-2i|.
P>z, +3+i|+|z +3-2i]-2.

Dit z, = x, + y,i v6i x;, ), 1a céc so thuc.

Tt |2, +1-21] = |z, =5+ 2i] suy ra yJ(x,+1) +(3=2)" =/(5,=5) +(3 +2)’

< 3x,—-2y,-6=0.
P (3 +3) + (0 +1) +y(x +3) + (3 —2)" -2.

3x, -6
Thay y, = N2 faco P> Ex2+13+ Ex2—9x +34-2
1 2 4 1 4 1 1
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NEIR) > (9 3 Y (19
Pz\/[Txlj +(\/§) +\/(ﬁ—7xlj +(ﬁj -2

PZ\/{\/EXI+ ) —\/Ex1]2+(\/ﬁ+£]2 —2=+/85-2.

N 13
V13
N 13 I
- S TR
9 13 19
P =-85-2 & =X 5 < {x +3 -2
e 2 J13 Xt _»" *
e 5 =7 )
Sl 16 32
x+3 ¥y -2
Tu suy ra: xz—szz—;zzt>0 :>x2+3=3t;y2—2=_—7t.
2
49 4
Co (43 +(1,-2) =2 = |9’ + =1 =2 = t=——do ¢ > 0.
x_—255+12\/§. 170-14+/85
2 35 > W 35
max{z;z—l—i”Sl

Cau 31: Cho hai s6 phic z, w théa min { . Tim gia tri nho nhat cua biéu thirc

w1+ 2i| < |w—2—i]

P=|z—w|.

A N2-1. B. 242 1. C.0. D.%.
Loi giai

Chgn A

Goi M, N lan luot 1a diém biéu dién cua z,w trén mat phing phic.

bat z=a+bi va w=x+yi v6i a,b,z,y € R.
a’+b*<1

Z_l_l|}glQ{(a—l)2+(b—1)2£1'

Do d6 M nam trong mién giao cua hinh tron tim O(0;0) , ban kinh 1 va hinh tron tim 7(1;1), ban
kinh 1.

Taco w1421 <|w—2—-il & (x+1) +(y+2) <(x=2) +(y-1)" = x+y<0.

Ta cé max{|z

9

Do d6 N nam trong nira mit phang bo 1a dudng thang y = —x va chira diém ( —1;—1) .

Goi T 14 giao diém ciia /O va dudng tron tdm 7, ban kinh 1.
Tathdy IM <IT <IO<IN .

Theo bat dang thiic tam giac |Z—W| =MN>IN-IM>10-IT =~/2-1.
Ping thirc xdy ra khi M trung 7', N tring O.
Vay min|z—w|:\/5—1.
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|z—1-2i<1 _ :
Cau 32: Cho z < C théa man . Gia tri S=m1n|z|+max|z| bang:
|z-1-2i|<2
A 351, B.\/5+2. C. 24/5+1. D. V2 ++/5-1
Loi giai
Chon A

A

s

9%

Goi M 1a diém biéu dién s6 phirc z = x + yi trén mat phang phic.
. {|Z—1—2i|£1 - {(x—l)z +(y-2) <1

|2-1-21<2  |(x—2) +(y-4) <4
Do d6 M thudc phan chung cua hai hinh tron (Il ;1) va (I2 ;2), voi 1, (1;2) va I, (2;4).
Phuong trinh duong thang 7,7, 1a y =2x.
Dura vao hinh vé ta thay |Z| 16n nhéat khi M =0 va |Z| nho nhat khi M = P, trong d6 P; O lan
luot 1a giao diém cta dudng thing y = 2x véi cac dudng tron (I2 ;2) va (l1 ;1) saocho P; O nim
gitta /, va I,.

5 5 5

Dé thay P(2—¥;4—ﬁ} Q(1+£;2+£J

Viy S =min|z|+max|z| = OP+0Q =35 -1.
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CHUONG 5: TO HOP XAC SUAT VDC CHON LOC

I. CAC BAI TOAN XAC SUAT CHON LOC

Caul:

Cau 3:

Caus:

Cau 8:

s DE BAI
C6 6 hoc sinh gdm 1 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 3 hoc sinh 16p 12 . Xép ngau nhién
6 hoc sinh d6 thanh mot hang ngang. Xéc suat dé hoc sinh 16p 10 ding xen ké giita 2 hoc sinh

16p 12 bang
L B.2. c. Ll p. >
10 5 5 10

Ttr 30 cau hoi trac nghiém gdm 15 cau dé, 9 cau trung binh va 6 cau kho ngudi ta chon ra 10 cau
dé 1am d¢ kiém tra sao cho phai co di ca 3 loai dé&, trung binh va kho. S6 dé kiém tra c6 thé 1ap
duoc la:

A. 27730143. B. 27731043 C. 27737049. D. 27730749.

Chon ngau nhién mot s6 tir tap hop X gdm céc sd tu nhién bé hon 10" va co tong céc chir s6
b@'mg 2. Tinh x4c suit dé sé dugc chon chia hét cho 2000.

2 12 16 3
A. —. B. —. C.—. D. —.

5 55 45 5
Giai bong chuyén VTV Cup c6 16 doi tham gia, trong d6 c6 12 d6i nude ngoai va 4 doi Viét
Nam. Ban t6 chtic cho bdc thim ngiu nhién dé chia thanh bon bang dau A, B, C, D mdi bang c6
4 d6i. Tinh x4c suat dé 4 d6i Viét Nam nam ¢ 4 bang d4u khac nhau.

391

B bt ¢ 3 b &

455 1365 1365 455
C6 26 tam thé duoc danh s6 tir 1 dén 26. Rut ngau nhién cing mot luc 3 tim thé. Tinh xac suat
sao cho bt ki hai trong ba tim thé 1y ra d6 c6 hai s6 twong tmg luén hon kém nhau it nhat 2

don vi.
A7 B. 27, c. 7L p. 23
25 52 2600 325

Chon ngdu nhién 3 s ty nhién tir 101 dén 200 . Tinh x4c sudt dé 3 s6 duoc chon lap thanh mot
cap sb cong.
AL B. > c. 2. p. L.
66 100 33 33
T cac s6 0,1,2,..,8 ¢b thé 1ap duoc bao nhiéu sb tw nhién ¢6 5 chtr s6 doi mot khac nhau ma
¢6 3 chir s6 chin, 2 s6 1é va hai s62,3 khong dong thoi c6 mit.
A. 4392, B. 6336. C. 1944. D. 4350.
Cho da gidc déu (H) c6 20 dinh, chon ngdu nhién 4 dinh ciia (H ). Tinh x4c sut dé 4 dinh duoc
chon tao thanh mat tir gidc ma khong c6 canh nao la canh cua (H ) .
A B B. 2 c. 2 p. 2L
969 969 969 969
Tirtp 4={1,2,3,4,5,6,7,8,9} co thé 1ap duoc bao nhiéu s ty nhién c6 4 chit s abed sao cho

as<b<c<d.
A. 495. B. 309. C. 1534. D. 876.
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Cau 107 C6 2021 hop qua duoc danh so fir T dén 2021, Lay ngau nhién 8 hop d¢ tang 3 nguoi. Tinh X4c
suat dé cac s6 ghi trén hop lay ra d6 khong nhiing co ca sd chia hét cho 8 ma con c6 ca sb chia
hét cho 3.

A. % B. =0,83. C. =0,38. D. =0,63.

Cau 11: To tién VN dugc goi la may mén néu ménh gia va sé-ri thda man diéu kién:

1. To bac ¢6 ménh gia 10000 VND

2. 2 chir cai in hoa khong trung nhau

3. Tong 4 chit s6 dau bang tong 4 chir sb cubi.

Hoi ¢6 bao nhiéu to tién may man ?

A. 313041850. B. 3130419500 C. 313419500. D. 313041950.

Ciu 12: Cho da giac 30 dinh ndi tiép duong tron, goi S 1a tap hop cac dudng thang di qua 2 trong s6 30
dinh d cho. Chon hai duong thang bat ki tir tp S . Tinh xéc suit dé chon dugc hai dudng thing
ma giao diém cua ching nam bén trong dudng tron.

N 52 ¢ 0.2
25 5 14 31

Cau 13: Goi S 1a tap hop cac sb tu nhién gdm 4 chir s6 d6i mot khac nhau dugc 1ap nén tir cac chir s6
0; 1; 2; 3; 4; 5. Chon ngau nhién mot s tir tap S. Xac suét dé sd duge chon c6 chira it nhat mot
trong hai chit s6 1 hodc 2 bang
N b1 ¢l i

3 15 50 50

Cau 14: Cho tdp 4={1,2,3,4,5,6,7,8,9}. Co thé 1ap duoc bao nhiéu sb ty nhién c6 9 chir sé phan biét
sao cho céc chitr sd 1,2,3,4,5 xuét hién theo thir tu giam dan tir trai qua phai va chit s6 9 ludn
dung trudce chir s 1?

A. 2250. B. 2520. C. 420. D. 3024.

Cau 15: Cho mot bang hinh chir nhét kich thudc 10x9 gém 90 6 vuong don vi. Chon ngﬁu nhién mot
hinh chit nhat dugc tao bdi cac 6 vudng don vi cia bang. Xac suét dé hinh duoc chon 1a hinh
vuong la
NS 52 S 0.2

5 15 10 3

Ciu 16: Thay gido yéu cau 3 ban An, Binh, Lam lan luot 1én bang viét ngau nhién mot sd c¢6 2 chit s6
ma chi dung céc chir s6 0:1:8;9. Tinh xé4c suét téng 3 $6 ba ban viét 1a mét sb chia hét cho 3
AL B. L. c. 2. D. 2

3 9 27 9

Ciau 17: C6 6 hoc sinh nam va 3 hoc sinh nir dugc xép chd ngdi ngiu nhién vao mot diy gom 9 ghé.
Xac suat d& mdi hoc sinh nit duogc xép ngdi xen giira hai hoc sinh nam 1a
A. 11,9%. B. 58,33%. C. 60,71%. D. 6,94%.

Cau 18: C6 200 cai keo, chia cho 5 nguoi sao cho ai ciing c6 keo. Xac suat dé mdi ngudi c6 it nhat 10
keo gan dung v&i dap an nao sau day?

A. 0,711. B. 0,277. C. 0,432. D. 0,355.
Céu 19: Ban An chon ngiu nhién 3 s6 phan biét trong tap hop {1,2,3,4,5,6,7,8,9} va sap xép chung theo

thir tu giam dan dé tao thanh mot sb gém ba chit s6. Ban Binh chon ngau nhién 3 s6 phan biét
trong tAp hop {1,2,3,4,5,6,7,8} va sip xép chung theo tht tw giam dan dé tao thanh mét s6 gdm

ba chit s0. Tim x4c suat sao cho s0 cia An 1én hon so cua Binh.
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

a7 5 3 w
72 56 CT72
Cho da giac déu 2020 dinh ndi tiép dudng tron (C). Chon ngau nhién dong thoi 3 dinh trong

C.

W | N

2020 tao thanh 1 tam gidc va chon ngau nhién dong thoi 4 dinh trong
2020 dinh tao thanh 1 tor giac. Goi x la xac suat chon duoc tam giac vudng céan, y la xac suét

chon dugc hinh chit nhat. Tinh ti s6 x
Yy
A T=2C B. = =2017. c. X100 p, X-2020
y 1009 y y 2017 y 2021
Goi S 1a tap cac sb ty nhién co 9 chit s6 d6i mot khac nhau. Liy ngiu nhién mot s tir tap S.
Tinh xac sut dé lay dugc s6 c6 mat ddng thoi bon chir s6 4;5;6;7 va bdn chit sb d6 do6i mot

x 2017

khong ké nhau.
2 B c. ... D. 5
63 1134 252 1134

S tap con c6 ba phan tir ciia tap {21; 2%, 22020} sao cho ba phan tir 6 c6 thé xép thanh mot cap
s6 nhan ting bang
A. 1017072 B. 2039190. C. 1018081. D. 1019090.
C6 bao nhiéu xau ki tw do dai 2021 ma mdi ky tw thude tap hop {1;2;3}, trong do sd ky tu 1
xuét hién chin 1an?
32021 _1 32021 +1
. B.
2 2
Nguoi ta dung 100 s6 nguyén duong dau tién dé danh sé cho 100 tim thé (mdi thé danh mot

A. C. 3% -1, D. 3*%' +1.

56). Chon ngﬁu nhién bon thé trong 100 thé do. Xac suat dé chon dugc bon thé sao cho tich cua
cac sb ghi trén bon thé chia hét cho 9 gan nhat véi két qua nao sau day?
A. 0,536. B. 0,464 . C. 0,489. D. 0,511.
C6 bao nhiéu sb ty nhién c6 6 chit s6 ma chit s6 tan cung la chit s6 1 dong thoi sb d6 chia hét
cho 9?
A. 10000. B. 9999. C. 100000. D. 99999.
Mot bang vudéng gdm 100x100 6 vudng. Chon ngiu nhién mét 6 hinh chit nhat. Tinh xac suat
dé 6 duoc chon 13 hinh vudng (trong két qua 13y 4 chir sé & phan thap phan)
A. 0,0134. B. 0,0133. C. 0,0136. D. 0,0132
Cho tap hop X ={1;2;3;4;...;100} hoi c6 bao nhiéu cach lay ra 7 sb bt ki khac nhau sao cho
hiéu cta 2 s6 bat ki trong 7 s6 d6 c6 tri tuyét d6i khong nho hon 4?2
A. C, B. Cyy, c.Cl,-97 D. C,,
C6 30 qua cau dugc danh sb tir 1 dén 30. Ban Minh chon ngau nhién ra 10 qua cau. Tinh xac
sudt dé trong 10 qua cau lay ra c6 5 qua ciu mang sb chdn, 5 qua cau mang sb 1é trong d6 ¢
ding mot qua cau mang sd chin va mot qua cau mang s6 1¢ chia hét cho 3.

5040 B 3500 C 1001 D 5031

" 95381 " 95381 " 3335 " 95381
Goi S latap cac s6 tu nhién c6 4 chit s6 khac nhau. Chon ngau nhién mot s6 tir S'. X4c suét dé
chon duoc s6 ¢ 4 chit s6 viét theo thir ty ting dan va khong c6 hai s6 nao lién tiép nhau la:
AL B. 2. c.>. D. .
36 3 63 1512
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Cau 30: Cho tap hop 4=11;2;3;4;5;6;,7{. Goi B la tap hop cac s6 ty nhién gom 4 cha s6 khac nhau
duoc lap tr A . Chon thir ty 2 s6 thuoc tdp B . Tinh xac sudt dé 2 s6 duoc chon co dang mot
s6 co mat chirsd 5.

A 1440 . B. 2880 . C. 480 . D. 720 .
5873 5873 5873 5873

Cau 31: Xép ngdu nhién 5 hoc sinh 16p Toan, 2 hoc sinh 16p Vin va 2 hoc sinh 16p Héa vao 9 ghé
quanh mot ban tron (mdi hoc sinh ngdi dung mot ghé). Tinh xac sut dé 5 hoc sinh 16p Toan
ngdi canh nhau.

N R c: b L
126 126 14 14

Cau 32: Mot bai tric nghiém c6 10 ciu hoi, mdi cau hoi c¢6 4 phwong an Iya chon trong d6 c6 mot dap an
dung. Gia st mdi cau tra 1oi dung dwgc 5 diém va mdi cdu tra 101 sai bi trir 2 diém. M6t hoc sinh
khong hoc bai nén danh hu hoa mét cau tra 161. Xac suit dé hoc sinh nay nhian diém dudi 11a
A. 0,7759. B. 0,5256. C. 0,5652. D. 0,7959.

Céu 33: Trong hop c6 mbong do va n bong xanh d6i mot khac nhau. Ta ldy 1an luot ra ngoai ngiu nhién
khong hoan lai mot 1an mot qua bong. Xéac suat dé lan cudi 1y duoc bong mau do 1a

!
A2 B. ——. . ; L
m+n m+n (m+n—1)! (m+n)!

Ciu 34: Bo mi ASCII la bang ma dung mot day gom 8 ki hiéu 1a 0 hodc 1 dé ma héa cho mot ki tw. Lay
ngau nhién 1 day 8 ki hiéu trong bang ma nay. Xac suat d¢ day 1ay ra c6 nhiéu nhat 6 ki hiéu la
1la

=) 522, e . 247
256 256 256 256

Cau 35: DPat 5 quan co 1én mot ban co vua, mdi 6 vuong trén ban co chi chua nhiéu nhat mot quéan co.
Xac suat dé khong hang, khong cot nao c6 nhidu hon mot quan cd la:

. T . B. 560 . C. 35 . D. 280 .
17019 5763 1891 5763

Cau 36: T cac dinh ciia mot da giac déu 20 canh chon 4 dinh bat ki dé tao thanh mot tir giac 16i. Xéc
suat dé tir giac duoc chon 1a mot hinh thang ma khong phai 13 hinh chit nhat 1a
NES 5 2L e B b 34

19 323 323 323

Céu 37: Cho mét da giac déu 45 dinh. LAy ngau nhién 3 dinh cta da giac d6. Tinh xac sudt dé 3 dinh lay
dugc tao thanh mot tam giac cAn ma khong phai 1a tam giac déu.

A.Pzﬁ. B.Pzi. C.Pzﬁ. D.Pzi.
496 43 496 43

Cau38: Chotip A= {O; 1; 2;...9}. Tutip A léy 1 s tu nhién gém c6 7 chit s6 d6i mot khac nhau. Tinh
xé4c suét dé sb léy duoc tao thanh 1a sé chin trong do6 cac s6 3;4;5 diang lién véi nhau va 7;9
dung lién v6i nhau.

2
. B . B. 17 . C. B . D. B .
9720 6840 4860 3240
Cau 39: Cho tap hop S = {1,2,3, 4,5,6}. Hai ban A, B mdi ngudi chon ngiu nhién mot tip con cia S.

Xac suat dé tap con ma A va B chon dugc c6 diing 3 phéan tir chung la:
. 889 B. 132 c. 80 p, 1443
1024 1024 2048 2048
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Caud0: Cho E 14 tap cac so tr nhién gom bon chir s0 doi mot khac mhau dwoc Iap Tr t@p
X={0,1,2 3,4,5,6, 7, 8. Chon ngiu nhién mot sb tir tap E. Tinh xac suit dé s6 dugc
chon chia hét cho 3.

2 B. 7. c. 3. D. 2.
28 56 112 7

Cau 41: Goi Slatap hop cac sb tu nhién c6 nam chit s6 chia hét cho 5. Chon ngﬁu nhién mot so ti tap S.
X4c sut dé sb duoc chon chia hét cho 3 1a.

N B 1202 el p, 7
3 5712 3 20000

Cau 42: Xép 32 chiéc ghé gidng nhau vao 3 phong khac nhau duoc danh sé LILIII tir truéc sao cho
phong I ¢6 it nhat 11 chiéc ghé,phong II ¢o it nhat 7 chiéc ghé va phong III ¢6 it nhit 5 chiéc
ghé. Co6 bao nhiéu cach thuc hién?

A. 54. B. 56. C. 57. D. 55.

Cau 43: C6 50 tim thé dugc danh s tir 1 dén 50. Chon ngiu nhién ra 10 tAm thé. Xac suat dé c¢6 5 tim
thé mang sb 1¢, 5 tam thé mang s chén, trong d6 c6 ding 2 tim thé mang sb chia hét cho 5 gan
nhét v6i két qua nao trong cac két qua sau day?

A. 0,09. B. 0,07. C.0,18. D. 0,5.

Ciu 44: Cim hét 6 bong hoa gidng nhau va 3 lo khac nhau. Tinh x4c suat dé c¢6 lo chtra 3 bong hoa.

A.é. B.l. C.i. D.E.
8 2 14 28

Cau 45: Cho tap hop 4={0; 1;2; 3; 4; 5; 6; 7,8}. Goi S a tap hop cic s6 tu nhién c6 6 chir s6 doi
mot khac nhau dugce 13p thanh tr cac chiv sb cua tap A. Chon ngéu nhién mot sd tir S, tinh xé4c
xuét dé sd duoc chon 12 mot sé chén va chir sb dtng & vi tri thir ba luon chia hét cho 5.

25 B. 2L c. 27 D. 2%
1792 1792 1792 1792

Cau 46: C6 hai chié chop, mdi hop chira 7 vién bi xanh, 8 vién bi d6. LAy ngiu nhién hai vién bi tir hop
thir nhat bo sang hop thir hai, sau d6 1ay ngiu nhién & hop tht hai 5 vién bi. Tinh xac xuat dé lay
dugc 5 vién bi ¢ hop thi hai c6 du hai mau.

A. i B. 231232 . C. 633269. D. H
5 435323 649740 13

Ciu 47: Cho da giac 16i c6 14 dinh. Goi X 1a tap hop cac tam giac c6 ba dinh 1a ba dinh cua da giac da
cho. Chon ngiu nhién trong X mot tam giac. Tinh x4c suat dé tam giac dugc chon khong co
canh nao la canh cuia da giac da cho.

A.E. B.E. C.i. D.i.
26 26 13 13

Cau 48: Goi S 1atap hop cac udc sd nguyén duong cta sé 34034175 . Liy ngau nhién hai phan tir thudc
S . Tinh xé4c suét lay dugc hai phan tir 1a hai s6 khong chia hét cho 7.

L B.P=___. c.p=—L. Y J——
195 267 276 159
Ciu 49: Tu cac chir s6 0,1,2,3,4,5, hdy 1ap s6 ¢6 10 chir sd. Tinh xac suit dé s6 d6 c6 s6 3 lap lai hai
lan, s 4 1ap lai ba lan, s 5 13p lai hai 14n va cac chit s6 khac co mit ding mot lan.
A B. ——. c. . D. .
1296 2592 2592 2592
Cau 50: Goi T 1a tap hop gom cac s tu nhién c6 7 chit s6 d6i mot khac nhau. Lay tir 7 ngau nhién mot

s6. Tinh xé4c suét dé léy duoc mot sb chén chira cac chir sé 2, 3, 4 sao cho chit s6 2 ding
trude chit s6 3 va chit s6 3 dimg trudc chir s6 4.
6 B 0 c. 2 p. 2%
1944 1701 1512 1701
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Cau 1:

Cau 3:

f2l HUONG DAN GIAI

C6 6 hoc sinh gdm 1 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 3 hoc sinh 16p 12. Xép ngiu nhién
6 hoc sinh d6 thanh mot hang ngang. Xac suat dé hoc sinh 10p 10 dung xen k& giita 2 hoc sinh

16p 12 bang
L B. 3. c.l. p. >
10 5 5 10
Loi giai

Xép ngdu nhién 6 hoc sinh thanh mot hang ngang nén n(Q) =6!.
Goi A 1a bién cd: “Xép ngau nhién 6 hoc sinh thanh mot hang ngang sao cho hoc sinh 16p 10
dang xen k& gitta 2 hoc sinh 16p 127.
Xép 1 hoc sinh 16p 10 vao dau tién thi c6 1 cach.
Lay 2 hoc sinh 16p 12 va xép ding 2 bén hoc sinh 16p 10 thi c6 C2.2 cach.
Nhém 3 hoc sinh trén thanh mét nhém, xép nhom nay va 3 hoc sinh con lai thanh mdt hang
ngang thi c6 4! cach.
Suy ra: n(4)=C;.2.4!=144.

R 3 n(A) 1
Vay P(A)—@_g.
Tir 30 ciu hoi tric nghiém gém 15 cdu d&, 9 cau trung binh va 6 cau kho ngudi ta chon ra 10 céu
dé 1am dé kiém tra sao cho phai c6 d ca 3 loai dé, trung binh va kho. S6 dé kiém tra ¢ thé lap
duoc la:
A. 27730143. B. 27731043 C. 27737049. D. 27730749.

Loi giai

Sb dé kiém tra co 10 cau tiy ¥ tir 30 cau héi trac nghiém la: ch
S6 dé kiém tra co 10 cau chi toan cau dé tir 30 cau hoi trac nghiém la: C,?

Khong c6 dé kiém tra c6 10 ciu ma toan cau trung binh va kho, vi s lugng cac cau nay bé hon
10
S4 dé kiém tra 10 cu chi c6 hai loai cau dé va trung binh la: C;g - Cllg (phai trir truong hop chi

¢6 10 cau d& di dém 6 trén)

S6 dé kiém tra 10 cau chi c6 hai loai cau d& va kho 1a: C;? —Clls0 (phai trir trudng hop chi co 10
cau d& 43 dém ¢ trén)

S6 dé kiém tra 10 cau chi cé hai loai cAu trung binh va khé la: Cy |

Sb dé kiém tra 10 cau hoi da ca 3 loai d&, kho, va trung binh la:

Chon ngau nhién mot s6 tir tap hop X gdm céc sd tu nhién bé hon 10" va co tong céc chir s6
béng 2. Tinh xac suit dé s6 duogc chon chia hét cho 2000.

2 12 16 3
A. —. B. —. C.—. D. —.

5 55 45 5

Loi giai

S6 10" goém c6 1 chirs6 1 va 10 chit s6 0 nén tp hop X gdm céac s tu nhién c6 khong qua 10
chit sb.
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Cau 5:

Ta c6 thé xem mdi so thuoc tap X 1a mot day so gom 10 chit sO @,a,a,...a,, (CAc Chit s0 @, cO
thé bang 0).

Vi tong cac chir s6 bang 2 nén ta ¢ hai truong hop.

Trudng hop 1: Mdi s6 1a mot day s gom 2 chir s6 1 va 8 chir s6 0.

Truong hop 2: Mdi sé 1a mot diy sé gom 1 chir s6 2 va 9 chir s6 0.

Khi do ta co n(Q)=Cj +C,, =55.

Goi A4 1a bién ¢ “sb duoc chon chia hét cho 20007

S6 d6 thude truong hop 1 ¢6 titca: C. =15.

S6 d6 thude truong hop 2 c6 titca: Ch =7.

. n(d) 2
Do d6 n(A)=15+7=22.Xac suatla p(4)= (4) ==,
n (Q) 5

Giai bong chuyén VTV Cup c6 16 ddi tham gia, trong d6 c6 12 d6i nude ngoai va 4 doi Viét
Nam. Ban t chirc cho bdc thaim ngau nhién dé chia thanh bén bang ddu A, B, C, D mdi bang c6
4 d6i. Tinh x4c suat dé 4 d6i Viét Nam nam ¢ 4 bang d4u khac nhau.

2L B c. 22 p. &

455 1365 1365 455
Loi giai

S cach chia 16 d6i thanh 4 bang mdi bang c6 4 d6i mot cach ngiu nhién 1a
n(Q)= C.Cl.Ci.C =63063000.
Goi bién ¢ A: ” 4 ddi Viét Nam nam ¢ 4 bang d4u khac nhau.”
Co 4! cach chia 4 doi Viét Nam vao 4 bang, mdi bang c6 1 doi.
12 d6i con lai chia déu cho 4 bang sé c6 C.C..C;.C; céch.
Do d6 n(A4)=4!.C},.C,.C;.C; =8870400
_ 8870400 64

63063000 455
C6 26 tim thé duoc danh s6 tir 1 dén 26. Rut ngau nhién cing mot lic 3 tim thé. Tinh x4c suat
sao cho bt ki hai trong ba tim thé 1dy ra d6 c6 hai s tuong tng luén hon kém nhau it nhét 2
don vi.
N 5.2 ¢ 1. . 25

25 52 2600 325
Loi giai

Dé bat ki 2 trong 3 tAm thé ldy ra d6 c¢6 2 sb tuong tmg ludn hon kém nhau it nhat 2 don vi thi
phai rat dugc 3 thé sao cho trong d6 khong ¢ 2 thé nao 1a 2 sb tu nhién lién tiép.

Vay P(4)

S6 phan tir cia khong gian mau ( sb cach rat 3 the bat ki trong 26 thé): Cy,
Pém s cach rat 3 thé ma trong 3 thé d6 c6 dung 2 sd ty nhién lién tiép:
Chon céc b6 2 s6 ty nhién lién tiép: (1;2),(2;3),...,(25;26).
Néu chon 2 thé (1;2) va (25;26) thic6 2 cach, thé con lai khong dugc 1a 3 hodc 24. Vay 6 truong
hop nay c6 tht ca 2(26—3) =46 cach.
Néu chon 2 thé 1a (2;3),...,(24;25) thi c6 23 cach, thé con lai co 26—4 =22 cach. Vay 6 truong
hop nay c6 23.22 =506 cach.
Vay tong so cach rat 3 thé ma trong 3 thé d6 c6 dang 2 s6 tu nhién lién tiép: 46+ 506 =552
cach.
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Dém 5o cach Tut 3 the ma 3 the do 1a 3 50 Ty nhién lién fiep:
La cac bo sd (1;2;3),(2:3;4),...,(24;25;26) . Vay trudong hop nay c6 24 cach.
Do d6 téng sb cach rat 3 thé dé bat ki 2 trong 3 tim thé 14y ra d6 c¢6 2 sé twong tmg ludn hon
kém nhau it nhat 2 don vi 1a: C,, —552—24 = 2024 céch.
2024 253
. 325
Ciu 6:  Chon ngau nhién 3 s6 ty nhién tir 101 dén 200 . Tinh xéac suét dé 3 sé duoc chon lap thanh mot
cap sb cong.
1 3 2

. — B. —. C. —. D.L.
66 100 33 33

Loi giai

Xac xuat can tim:

S6 phan tir ciia khong gian mau 1a n(Q)= Ciy-

Goi a,b,c 1a 3 s theo thir ty 14p thanh cip sb cong. Khi d6 a+c¢=2b, do viy a,c cung tinh
chin hodc 1é. (Khi chon hai s6 a va ¢ khac nhau cing chin hoidc cung 1é trong céc sb tir 101
dén 200 thi ludn ton tai sb b trong cac sb tir 101 dén 200 ma a,b, ¢ theo thi tw 1ap thanh cip sb
cong).

Goi A 1a bién cb: “3 Sb duoc chon 1a cac sb tu nhién tr 101 dén 200 lap thanh cép sb cong”.
Ta c6: n(A)=C3 +Cz (vic 50 s6 chin va 50 s6 16 tir 101 dén 200).

n(4) 265 1

n(Q) Ci, 66

Viy x4c suét can tinh la: P(A) =

Cau7: Tucacsd 0,1,2,..,8 co thé lap dugc bao nhiéu sb tu nhién c¢6 5 chit sé doi mot khac nhau ma
c6 3 chir sb chin, 2 s 16 va haisd2,3 khong déng thoi c6 mat.
A. 4392, B. 6336. C. 1944. D. 4350.
Loi giai

Truong hop 1: abcde ké ca sb 0 dung dau va co 3 s6 chan, 2 sb 1¢
Chon 3 sb chin trong 5 s chdn 0;2;4;6;8 cb Cg cach
Chon 2 sb1¢ trong 4 s61€ 1;3;5;7 ¢6 Ci cach

Xep 550 trén vao 5 vi tri c6: 5!cach

Truong hop 2: Obcde ma c¢6 3 sb chan, 2 sb1é

Chon 2 s chin trong 4 s6 chén 0;2;4;6;8 c6 C; cach
Chon 2 s6 1é trong 4 s61& 1;3;5;7 cb Ci cach

Xép 4 sb trén vao 4 vi tri co: 4!cach

Vay thl va th2 c6: C,.C;.5!-C;.C;.41=6336 (s0)

Truong hop 3: abede ké ca s6 0 dimg ddu ma c6 3 s6 chin, 2 sb 1é va hai s6 2,3 ddng thoi
cO mat
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Chon 2 s0 chan trong 4 s6 chan 0;4;6;8 co Ci cach
Chon 1 s6 1é trong 3 sb1¢ 1;5;7 c6 Cjcach

Xep 550 trén vao 5 vi tri co: 5lcach

Truong hop 4: Obcde ma c6 3 sb chin, 2 s6 1é va hai s6 2,3 ddng thoi c6 mat
Chon 1 s chan trong 3 s6 chén 4;6;8 c6 C,cach

Chon 1 s 1é trong 3 s61é 1,5;7 cb C;céch

Xép 4 sb trén vao 4 vi tri co: 4!cach

Vay th3 va th4 ta cé: C;.C;.5!-C,.C;.4!=1944 (sb)

Vay két qua bai toan: 63361944 = 4392

Cho da gidc déu (H) c6 20 dinh, chon ngiu nhién 4 dinh ciia (H ). Tinh x4c sudt dé 4 dinh
duoc chon tao thanh mot tr gidc ma khong c6 canh nao 1a canh cua (H ).
625 545 C 455 D 541

A —. B. —. C— C—
969 969 969 969

Loi giai

86 phén tir ctia khong gian mau: n(Q)=Cy, =4845.

"

Goi bién cb E “ T giac tao thanh khong c6 canh nao 13 canh cia (H)™.

Goi tir gidc ma khong co canh nao la canh cia (H)1a ABCD.

Chon A4 ¢6 20 cach.

Ta dénh s6 thir ty cac dinh cta da gidc déu (H ) nhu hinh v& (tir 1 dén 19, sau khi da chon A4).
Goi b,c,d 1an luot 1a sb thi tu cua B,C,D . Ta cé:

b>2,dé AB1a duong chéo (Bkhongké A).

b+1<c,dé BCladudng chéo (C khong ké B).

c+1<d,dé CDI1a duong chéo ( Dkhong k& C).
d <18, dé DAla duong chéo ( Akhong ké D).

=2<b<c-1<d-2<16.
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Cau 10:

Co C;s cachchon b,c,d, suy racd 20.C;s tr gidc ABCD, tuy nhién moi tir giac dugc xac dinh

_20.C

=5.C>
4 15

nhu vay da dugc tinh 4 lan, do do6 sb két qua thuan lgi cho bién ¢b E la: n(E )

n(E) 5.Cj5 455

Vay x4c suat can tim 1a: P(E)= @ = 1845 " 969"
n

Tirtdp 4=1{1,2,3,4,5,6,7,8,9} co thé 1ap duoc bao nhiéu sb tu nhién c6 4 chir sé abed sao cho
a<b<c<d.
A. 495. B. 309. C. 1534. D. 876.
Loi gidi
Ta dénh s6 thir ty cac dinh cta da giac déu (H ) nhu hinh v& (tir 1 dén 19, sau khi da chon 4).
a<lb a<b+l1

Taco a<b<c<d < ib<c o b<c+lol<a<b+l<c+2<d+3<12
c<d c<d+1
C6 C} cachchonbd a,b+1,c+2,d+3
M&i bo d6 img véi 1 bo a, b, c,d théamin a<b<c<d
Vay c6 C}, =495 s6 thoa min bai ra
C6 2021 hop qua duoc danh sb tir 1 dén 2021. Liy ngau nhién 8 hop dé ting 3 nguoi. Tinh xéac
suat dé cac so ghi trén hop lay ra d6 khong nhiing c6 ca so chia hét cho 8 ma con cé ca so chia
hét cho 3.

A. % B. =0,83. C. =0,38. D. =0,63.

Loi gidi

Hop c6 s chia hét cho 8 co dang 8n,(neN),

=1<8n<2021= ne{l,2,..,252} vy c6 252 hop c6 s6 chia hét 8.

Hop c6 s6 chia hét cho 3 c6 dang 3m,(meN), =1<3m<2021=>me{l1,2,...,673} viyco673
hop co sb chia hét 3.

Trong d6 s& c6 hop mang so chia hét cho 8 va 3 ¢6 dang 24p,(p e N),

=1<24p<2021= pe{l,2,..,84} vy c6 84 hop co s6 chia hét 24.

S6 hop mang sé khong chia hét cho ca 3 va 8 1a 1180 hop.

Goi X 1abién cb Trong 8 hdp duoc chon thi co s6 chia hét cho 8 thi khong co sb chia hét cho
3 hodc ¢6 s6 chia hét cho 3 thi khong c6 sd chia hét cho 3 hodc khong c¢6 sé chia hét cho ca 8 1dn
3 161 sau d6 dem chia cho 3 nguoi 13”

S6 ph?m trcua X 1a n(X) = (C1868+1180 + C5889+1180 - CISISO)A83

Cau 11:

S6 céch chon 8 hop dé chia 3 nguoi la: n(Q)=Cy,, .4,
n(X)

n(Q)

To tien VN dugc goi 1a may man néu ménh gia va sé-ri thoa man dicu kién:

Xac suat bién cb thoéa ma yéu ciu bai toan 1a: P()_() =1- P(X) =1- =0,63
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Cau 12:

Cau 13:

1. To bac co menh gia 10000 VND

2. 2 chit cai in hoa khong trung nhau

3. Tong 4 chit s6 dau bang tong 4 chir sb cubi.

Hoi ¢6 bao nhiéu td tién may mén ?

A. 313041850. B. 3130419500 C. 313419500. D. 313041950.
Loi gidi

Gia sir ddy s6 may mén c6 dang: abcd(9—e)(9—f)(9—g)(9—h)

(a.b,c.de, [,g.he{0:];....;8;9})

Taco a+b+c+d=36—(e+ f+g+h)
Sa+bt+c+d+e+ f+g+h=36 (*).
Ta can tim s6 nghiém ty nhién cta (*), theo nguyén 1y bu trir 6 nghiém ctia (*) la:
n=C,C,,—CiCJ,+C;Cl,—C.C], = 4816030 (nghiém).
Vay s6 tién may mén 1a 7 =26.25.n = 3130419500 ( to tién)
Cho da giac 30 dinh noi tiép duong tron, goi S 14 tap hop cac dudng thing di qua 2 trong sb 30
dinh d& cho. Chon hai dudng thing bat ki tir tap S . Tinh xéc suat dé chon dugc hai dudng thing
ma giao diém cua ching nam bén trong dudng tron.
A.l. B.g. C.i. D.i.

25 5 14 31

Loi giai

S6 phén tir cua tap S 1a: n(S)=Cj, =435.
S6 phén tir cua khong gian mdu 1a: n(Q)=Cj,;.
Goi A 1a bién ¢d “hai duong thang dugc chon ma giao diém ciia chung nam bén trong duong
tron”.
Pé hai dudng thang duoc chon cé giao diém nam bén trong dudng tron thi hai dudng thang do
1a hai duong chéo ciia mét tir gidc c6 4 dinh 1 4 dinh trong 30 dinh cua da giac da cho. Vay sd
cach chon hai dudng thing ma co giao diém nim bén trong dudng tron 1a:
n (A) =Cj,-
Co _9

Vay P(A4)= .
» () Cys 31

Goi S 1a tap hop cac sb ty nhién gdm 4 chir s6 d6i mot khac nhau dugc 1ap nén tir cac chit s6
0;1; 2; 3; 4; 5. Chon ngau nhién mot s tir tap S. Xac suét dé sd duge chon ¢6 chira it nhat mot
trong hai chit s6 1 hodc 2 bang
AL B. . > p. 4.
3 15 50 50

Loi giai
Ta c6 s6 phan tir ctia tap S 1a: 5.4, =300.
= S0 phan tir ciia khong gian mau la 7(Q)=300.
Goi 4 1a bién cb: « Sb duoc chon tir tap Sco chia it nhat mot trong hai chit s6 1 hodc 2.
— A4 1a bién cb: “ Sé duoc chon tir tdp S khong c6 mit ca hai chir sb 1va2”.
S6 cac sb tu nhién gém 4 chir s6 d6i mot khac nhau duge 1ap nén tur cac chir s6 0;3:4; 5 la:
331=18.Dodé n(4)=18.
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Cau 14:

Cau 15:

Cau 16:

. n(4) 18 47
Vay P(A)=1-P(A) =1-——L =1 2]
By P(A)=1=PA) == =150 =50

Cho tap 4=1{1,2,3,4,5,6,7,8,9}. Co thé 1ap duoc bao nhiéu sb ty nhién c6 9 chir s6 phan biét

sao cho cac chit s6 1,2,3,4,5 xuét hién theo thir tu giam dan tur trai qua phai va chit s6 9 ludn
dung trudce chir s6 1?
A. 2250. B. 2520. C. 420. D. 3024.

Loi giai

Goi a,a,a,a,a;a,a,a,a, 1a s6 can tim.

Chon 3 vitri va xép 3 s 6,7,8 vao: A(f cach.

Chon vi tri cho chir s6 9 (trir vi tri con lai & cudi): 5 cach.

Xép 5 s 1,2,3,4,5 theo thu tu giam dan vao 5 vi tri con lai: 1 cach.

Vay co6 4;.5.1=2520 sb thoa yéu cau bai toan.

Cho mot bang hinh chit nhat kich thudc 10x9 gém 90 6 vuong don vi. Chon ngﬁu nhién mot
hinh chit nhat duoc tao bdi cac 6 vudng don vi cia bang. Xac suat dé hinh duoc chon 1a hinh

vuong la
Al B 2. .= D.2.
5 15 10 3

Loi giai
Gia st hinh ch@t nhét tao thanh tr 11 duong th?lng song song a,,a,,...,a,, va 10 duong thang
b,,b,,....b,, vuong goc véi 11 dudng thang di cho.
M3i hinh chit nhat tao thanh tir viéc chon hai duong théng trong 11 duong théng a,,0ay,...,a,, va
hai duong thang trong 10 dudng thang b,,b,,...,b,, .
Do d6 s6 hinh chit nhat 1a C}, xC;, = 2475 hinh.
S6 hinh vuéng c6 canh bang x 1a (11-x)(10—x), v6i 1< x<9.
Do d6 s hinh vudng 1a 29:(1 1 —x)(lO —x) =330. Vay xac suat can tim 1a 2343705 = % .
P

Thay gido yéu cau 3 ban An, Binh, Lam lan lugt Ién bang viét ngiu nhién mot s6 co 2 chit s6

ma chi dung céc chir s6 0:1:8:9. Tinh x4c suit téng 3 s6 ba ban viét 1a mot sb chia hét cho 3
AL B. L. c. X p. 2
3 9 27 9
Loi giai
Goi M 1atép hop cac s6 ¢0 hai chit s6 dugc 1ap tr cac chir s6 0:1:8:9
= n(M)=3.4=12

Goi A lan luot 1a tap hop céc s6 chia hét cho 3 tirtap M = A ={18;81;90;99}
Goi Blan lugt 1a tap hop céc sb chia hétcho 3 du 1 trthp M = B ={19;10;91;88}

Goi Clan lugt 14 tap hop céc s6 chia hét cho 3 du2 trtap M = C ={11;80;89;98}
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Cau 17:

Cau 18:

Cau 19:

Phép thir ba ban An, Binh, Lam lan [uot [én bang viet ngau nhién mot so co 2 chit s0 ma chi
dung céc chir s6 0;1;8;9 c6 khong gian mau: n (Q) =12’

Goi E labiéncd « téng 3 $6 ba ban viét 1a mot sb chia hét cho 3

Téng 3 s6 ba ban viét 1a mot sd chia hét cho 3 khi ba s6 thudec mot trong 3 tap hop 4, B,C hoic
mdi s6 thudc mot tap trong 3 tap 4,B,C = n(E) =4°3+4°3!

Xac suat tong 3 s ba ban viét 1a mot s6 chia hét cho 3: P(E)= % = %
C6 6 hoc sinh nam va 3 hoc sinh nit dugc xép chd ngdi ngau nhién vao mot diy gém 9 ghé.
Xac suat dé mdi hoc sinh nir duge xép ngdi xen giita hai hoc sinh nam la
A. 11,9%. B. 58,33%. C. 60,71%. D. 6,94%.
Loi giai
S6 cach xép chd ngdi cho 9 hoc sinh vao 9 ghéla: n(Q)=9!
Goi 4 1a bién cb: “ Mdi hoc sinh nit duoc Xép ngéi xen gitta hai hoc sinh nam”
Xép tht tu 6 hoc sinh nam c6 6! cach
Xép thir tw 3 hoc sinh nit vao giita cac hoc sinh nam c6 47 cach= n(4)=6!.4;

A 1 4]
nd) 65 ) gy,

X4c suat bién ¢ 4 1a: P(A4)= @ o o
n !

C6 200 cai keo, chia cho 5 nguoi sao cho ai ciing cd keo. Xac suat dé mdi ngudi c6 it nhat 10
keo gan dung v&i dap an nao sau day?
A. 0,711. B. 0,277. C. 0,432. D. 0,355.

Loi giai
Khong gian mau: Xép 200 cai keo thanh mot hang ngang. 200 céi keo tao ra 199 khoang trong
O giira.
Dit vao 4 vach ngin sé& chia s6 keo thanh 5 phan sao cho phan nao ciing c6 keo. Do d6 s6 phan
tir ciia khong gian mau la: n(Q)=Cy,
Goi A 1a bién cb “mdi nguoi co it nhét 10 keo.”
Chia truéc cho mdi ngudi 9 keo, con lai 155 cai. Bai toan dua vé chia 155 keo cho 5 ngudi sao
cho ai cling c6 keo.
Xép 155 cai keo thanh mot hang ngang. 155 cai keo tao ra 154 khoang trong & giita.
Dit vao 4 vach ngan s& chia sd keo thanh 5 phan sao cho phan nao ciing ¢ keo. Do d6 s két
qua thuan lgi ctia bién cb A 1a: n (A) =C},.

n(4) Gy
n(Q)  Cp
Ban An chon ngﬁu nhién 3 sb phan biét trong tap hop {1, 2,3,4,5,6,7, 8,9} va sép Xép chung theo

Xéc suat cta bién co A la: P(A4)= ~ 0,355

thtr ty giam dan dé tao thanh mét s g6m ba chit s6. Ban Binh chon ngﬁu nhién 3 sb phan biét
trong tap hop {1,2,3,4,5,6,7,8} va sip xép ching theo thtr tw giam dan d¢ tao thanh mét s6 gdm
ba chir s§. Tim x4c suét sao cho sd cua An 16n hon s6 cta Binh.

ey B. 2L c.2 .2
72 56 3 72
Loi giai
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Cau 20:

X¢ét hai truong hop
Truomg hop 1: An chon duoc s 9.
Trong truong hop nay s ciia An chic chan 16n hon sb cta Binh.

2
Xéc suat An chon duoc s6 9 1a C—i = l
G, 3
Trudng hop 2. An khong chon dugce s6 9.
3
Xéc sudt dé An khong chon duoc s6 9 1a —3= %
9

Trong truong hgp nay An chon so cung tip voi Binh nén xac suat An chon dugce so 16m hon ciing
bang xac suat Binh chon dugc s6 16n hon.
Ta tinh xac suat d¢ 2 ban chon dugc cung so:
S6 cach chon ctia hai ban la: C;.C;
S6 cach @€ An chon dugce ba so bat ky 1a Cg ; Ung v&i mdi cach chon ctia An thi Binh chi ¢6
A ) A A A A 7 . e A A A 3
mot cach chon dé giong An nén so cach hai nguoi chon duoc so giong nhau la C

0N 3! | L 4R
=— nén xac suat dé An chon duoc

Viy, xac suét dé 2 ban chon duoc cung sb 1a % =—
G.C; 876 56

1
1——
s6 16m hon 1a: izi. Do d6 xac sut trong truong hop nay 1a gi:i
2 112 3112 168
Ao xoao o155 37
Viay, xac suatcan timla —+——=—.
3 168 56

Cho da giac déu 2020 dinh ndi tiép duong tron (C ) Chon ngiu nhién dong thoi 3 dinh trong

2020 tao thanh 1 tam giac va chon ngau nhién dong thoi4 dinh trong
2020 dinh tao thanh 1 t&r giac. Goi x la xac sudt chon duoc tam giac vudng can, y la xac suét

chon dugc hinh chit nhat. Tinh ti s6 x
y
A X207 B.
y 1009

X _ 1009 p. X
y 2017 y 2021
Loi giai
Da gidc déu 2020 dinh noi tiép duong tron (C) c6 1010 duong kinh.

22017, C
y

Chon 3 dinh trong 2020 dinh ciia da giac déu tao thanh 1 tam gidc c6 Cjyy, cach

Pé chon duoc 1 tam giac vuong can, ta chon nhu sau:

Chon 1 duong kinh trong 1010 duong kinh c¢6 1010 céach

1 duong kinh chia duong tron (C ) thanh 2 nira duong tron, mdi nira dudng tron ¢6 1009 dinh
ctia da giac déu (trir 2 dinh thudc duong kinh). Ta chon 1 dinh ndm chinh giita 1 nra duong
tron voi 1 duong kinh da chon tao thanh 1 tam gidc vudng can. Tir d6 ta cd 2 cach chon 1 dinh
nam chinh giita 2 nira duong tron.

Do d6 s tam giac vudng can tao thanh 1a: 1010.2 =2020

2020

3
2020

Chon 4 dinh trong 2020 dinh ctia da giac déu tao thanh 1 tir gidc co Cyyy cach

Xac suat chon tam giac vudng can la: x =
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Cau 21:

Cau 22:

D€ chon dugc 1 hinh chit nhét, ta chon 2 dudng kinh trong 1010 duong kinh ¢ Ciy,, cach

2

Cl 010
4
2020

Vay 22020 Clowo 4 2017 2017
; T3 A4 : -
Y Cipo Choe 10097 41009

Khi d6 x4c suét chon hinh chit nhat 1a: y=

Goi S 1a tap cac so ty nhién c6 9 chit sé d6i mot khac nhau. Liy ngau nhién mot s tir tap S.
Tinh xac sut dé lay dugc s6 c6 mat ddng thoi bon chir s6 4;5;6;7 va bdn chit sb d6 d6i mot

khong ké nhau.
2 B c. L. p. 2
63 1134 252 1134

Loi gidi
Lap s6 tu nhién c6 9 chir s6 d6i mot khac nhau.Goi s can lap 1a m .
Chit s6 a, ¢6 9 cach chon. Cé 4 cach chon céc chit s con lai.
Vay lap duoc 9.4; s6 tu nhién c6 9 chit s6 d6i mot khac nhau.
Lap s6 tu nhién c¢6 9 chir sb d6i mot khac nhau c6 mit déng thoi bén chir s6 4;5;6;7 va bon
chir s6 d6 d6i mot khong ké nhau.
Trudng hop 1: Ly 5 chit sb trong 6 chit s 0,1,2,3,8,9c6 C: cach.
Xép 5 chit sb trén thanh mot hang ngang c6 5! cach.
Tacé 6khoang tréng tir cach xép trén nén c6 4} cach xép chit sé 4;5;6;7. Vay co C:.514¢ sb.
Truong hop 2: Chirs6 0 ding dau.
LAy 4 chit sd trong 5 chit s6 1,2,3,8,9¢6 C: cach.
Xép 4 chit s6 trén thanh mot hang ngang (sau chit s6 0) c6 4!cach.
Ta c¢6 5 khoang tréng tir cach xép trén nén co A cach xép chir s6 4;5;6;7. Vay co Cla4;

r
A

s0.
244800 85

Tacod C.514% —C:.41.4¢ =244800. Vy xé4c sudt can timla ==~ = 2~
9.4, 1134
S tap con co ba phan tir cia tap {21 ; 22;...;22020} sao cho ba phan tir 46 c6 thé xép thanh mot cap

s6 nhan ting bang
A. 1017072 B. 2039190 . C. 1018081. D. 1019090.
Loi giai
Cach 1
Goi {2" :2b: 2"} la mot tap con thoa méan bai toan. Ta co:
2°<2"<2° @ a<b<c ab,ce{l;2;..;2020}
2;2":2° 1ap thanh cap sb nhan ting < a;b;c 1ap thanh cip sb cong ting < a+c =2b
Thiy rang a+c=2b thinéu a = ctacd bsékhicci a va c.
N6i cach khéc, yebt < 1dy duoc hai s6 a,c¢ cung tinh chén, 1é.
Vay ¢6 Cph,, +Croyo =1019090 tép con thoa mén bai toan.
Cach 2
Céc tap con c6 ba phan tir thoa min bai todn gdm céc tap:
{2:2%2°},{2"12%: 27}, {2122} = ¢6 1009 tap
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Cau 23:

{22;23;24},{22;24;26},...,{22;210“;2202”} = c6 1009 tap
{2:242°],{2%2%27},...{2":2";2%"} = ¢6 1008 tap
{22720}, {2%2%2%) ... {24227} = ¢6 1008 tap

{22017,22018,22019} —c6 1 tﬁp

{22018,22019,22020} —c6 1 tﬁp

=¢6 2(1+2+3+...41009) =1019090 tap con thoa man bai toan.

C6 bao nhiéu xau ki tw do dai 2021 ma mdi ky tu thudc tap hop {1;2;3}, trong do sd ky tu 1

xuat hién chan lan?

2021 _1 2021 1
A — B.> 2+ . C. 3 1. D. 3 41.
Loi giai
Cach 1:

Xét bai toan tdng quat : Co bao nhiéu xau ki ty c6 d6 dai » ma mdi ki tu thudc tap hop {1;2;3}
trong do s6 ki tu 1 xudt hién chin lan.

Giai

Ky higu M, 1a tap hop tit ca cac xau c6 n ki tw duge 1ap tir céc sb thude tap {1;2;3}.

A, ,B, 1 tap hop tit ca cac xau c6 n ki tu duoc 1ap tir cac s6 thudce tap {1;2;3} theo thur tyr
chira mot s& chén cac chir s6 1, mot s 1é céc chit sb 1.

3

T

bo di 1 ki tu cudi ta dugc mot ph?m to cua M, , ngugc lai 1£iy 1 phﬁn tor

:l|Mn
2

Dé thiy 4, ,B, rdinhauva M, =4, UB, =

An

Bl’l

Lay 1 phan tr cia M,
x cua M,
Néu x € 4, thi c6 hai cach d¢ thém vao chit so cuoi d¢ dugc phan tircua 4, .

Néu x € B, thi c¢6 1 cach dé thém vao chir s6 cudi dé taora | phanturcua 4, ,,.

Suy ra: |4,,,|=2|4,|+|B,|=|4,|+[|4,|+|B,[]=|4,|+3"
T |4)]=2,]4,,|=|4,]+3"
. 1 - | . 31 3" +1
Khi d6: |4,|=2+3"3]4|=2+3"+3%.5]4,|=2+3" +..+3" = S Hl=
, 32021 _q
Xét bai toan cu thé v6i n=2021 ta co: |4y, |= —

Cach 2:
Truong hgp 1: 0s6 1 c6 Cyy,, 2"
Truong hgp 2: 256 1 c6 Cayy .27,

Truong hep 1010: 202056 1 co Can? 2.

2+1 2021+ 2_1 2021 32021+1
Vay o6: Cly 2 2 oy cam _ (2*1) 2( ). =
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Céu 247 Nguoi ta dung 100 56 nguyén duong dau tien de danh so cho 100 tam the (moi the danh mot
s6). Chon ngau nhién bdn thé trong 100 thé d6. Xac sudt dé chon duogc bén thé sao cho tich cia
cac sb ghi trén bon thé chia hét cho 9 gan nhat voi két qua nao sau day?

A. 0,536. B. 0,464 . C. 0,489. D. 0,511.

Loi giai
Tacod n(Q)=C, .
Xét 1<n=3k<100,ne N =ke {1,2,...,33} , nén trong 100 sd nguyén duong dau tién c6 33
s6 chia hét cho 3.
Goi A4 la tap hop cdc sd nguyén duong bé hon 100 va chia hét cho 9
= A= {9,18, 27,36,45,54,63,72,81,90, 99} =n(A4)=11.
Goi B 1a tap hop cic s6 nguyén duong bé hon 100 chia hét cho 3 nhung khong chia hét cho 9
=n(B)=33-11=22.
Goi C 1a tap hop cac sb nguyén duong bé hon 100 va khong chia hét cho 3
=n(C)=100-33=67.
Goi M 1a bién cb: “chon dugc bon thé sao cho tich cua cac sb ghi trén bon thé chia hét cho 9~
— M 1 bién cb: chon duoc bdn thé sao cho tich ctia cac s6 ghi trén bon thé khong chia hét cho
9. Pé tich 4 sb khong chia hét cho 9 xay ra hai trudng hop sau.
THI1: 4 56 thuge tap C, c6 C; ( cach)
TH2: 3 56 thuge tap C, 1 s6 thuge tap B c6 C.,.C2, ( cach)

Cau 25: C6 bao nhiéu sb ty nhién c¢6 6 chit sé ma chit s6 tan cing 14 chit s6 1 dong thoi s6 d6 chia hét

cho 9?
A. 10000. B. 9999. C. 100000. D. 99999.
Loi giai

Cich 1: D& thay 100071 1a s6 ty nhién nho nhat c6 6 chit s ma chit sb tan cing 1a chit s6 1 dong
thoi s6 d6 chia hét cho 9.
D@ thay 999981 1a s6 tu nhién 16n nhat c6 6 chit s6 ma chit s6 tan cung 13 chir s6 1 dong thoi sd
d6 chia hét cho 9.
Do ctr cach dung 90 s6 lai ¢6 1 s tu nhién c6 6 chit sé ma chit s6 tan cung 1a chit s6 1 va dong
thoi s6 d6 chia hét cho 9 nén sb s6 ty nhién thoa man yéu cau bai toan la
999981_100071+1=10000 &

90
Cich 2: Dit s6 thoa man yéu cau bai toan 13 abcdel = A1=9.B9 = 9.(10B+9)
Do 100000 < 9.B9 =9(10B +9) < 999999 <> 99919 <B< ! 11(1)02
Tir @6 B nhan céac gié tri nguyén lién tiép tir 1111 dén 11110 hay c6 10000 s6 théa man yéu cau.

- 4 1 M3 . 4 1 3
Nén P(M):C“Jr—ij”'c“ :>P(M):1—P(M):1—C67+—€22'C67z0,536.

100 100
Ciu 26: Mot bang vudng gdm 100x100 6 vudng. Chon ngau nhién mot 6 hinh chir nhat. Tinh xac suat

dé 6 duoc chon 13 hinh vudng (trong két qua 1y 4 chi s & phan thap phan)
A. 0,0134. B. 0,0133. C. 0,0136. D. 0,0132
Loi giai
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Cau 27:

Cau 28:

Gia su bang vuong gém I00X100 6 vudong dugc xac dinh bo1 cac duong théng x=0, x=1,
x=2,...,x=100 va y=0, y=1, y=2, ..., y=100 trong hé truc toa d6 Oxy.

Mbi hinh chir nhat dugc tao boi 2 duong théng khac nhau x=a, x=b(0<a, b<100) va hai
duong thang khac nhauy=c, y=d (0<c,d <100)nénc6d C2 .C2, hinh chit nhat.

Suy ra khong gian mau c6 s6 phan tir 1a n(Q) =C3,.Cp..

Goi A 1a bién ¢b “6 duge chon 14 hinh vuong ”.

Xét cac truong hop sau:

Truong hop 1: 6 dugc chon c6 kich thude 1x1: ¢6 100.100 =100 hinh vudng.

Truong hop 2: 6 dugc chon cé kich thude 2x2: mdi 6 duoc tao thanh boi 2 dudng thang khac
nhau x=a,x=h(0<a<b<100) va hai duong thiang khac nhau y=c, y=d (0<c<d <100)
sao cho b—a=d—c=2 = ¢6 99.99 =99 hinh vudng.

Tuong tu:

Truong hop 3: 6 duge chon co kich thude 3x3: cod 98.98 =98> hinh vudng.

Truong hop 100: 6 duoc chon c6 kich thuée 100x100: ¢6 1.1=1 hinh vudng.

Suy ra khong gian thuan 1oi cho bién ¢b A4 c6 s6 phan tir [a

100.(100+1)(2.100+1)
6

n(Q,) 338350 67

n(Q)  C2,.C3, 5050

Cho tap hop X = {1;2;3; 4;...;100} hoi c6 bao nhiéu cach 1éy ra 7 sb bat ki khac nhau sao cho

hiéu cua 2 s6 bat ki trong 7 sb d6 c6 tri tuyét d6i khong nho hon 4?2

A. C, B. C}, C. C, -97 D. C,,

Loi giai

n(Q,)=100* +99° +98” +...+1* = =338350.

~0,0133.

Vay x4c suat can tim 1a P (A) =

Céc s6 duoc chon ra ludn xép dugc theo thir ty ting dan

Gia su 7 so dugc chon 1a g, <a, <a, <a, <a, <a, <a,. Theo gia thict vi hi¢u cua hai so bat

ki khong nhé hon4nén 1<q, <a,-3<a,-6<a,-9<a,-12<a,-15<a, -18<82.

biat x, =a;x, =a,-3;x, =a,-6;x, =a, = 9%;x, =a, —12;x, =a, —15;x, =a, —18 trong do6
I<x <x,<x,<x, <X, <X, <Xx, <82.

Vay bai toan tré thanh chon ra 7 s6 bat ki trong 82 s6 phén biét: C,,

C6 30 qua cau dugc danh sb tir 1 dén 30. Ban Minh chon ngau nhién ra 10 quéa cau. Tinh xac
sudt dé trong 10 qua cau lay ra c6 5 qua ciu mang sb chén, 5 qua cau mang s6 1é trong d6 co
dung mot qua cau mang sd chin va mot qua cau mang s6 1¢ chia hét cho 3.
4 1001 1
5040 B 3500 C 00 D 503

" 95381 " 95381 " 3335 " 95381
Loi giai
Khoéng gian mau: Cjy
Tl 1 d&n 30 c6 15 s6 chin va 15 6 1é.
Tir 1 dén 30 ¢6 5 s6 chiin va 5 s6 1¢ chia hét cho 3: {3;6;9;12;15;18;21;24;27;30}
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Cau 29:

Cau 30:

Cau 31:

Goi A Ia bién co thoa man bai foan.

LAy 1 qua cau chia hét cho 3 va 1a s6 chan: C!

LAy 1 qua cau chia hét cho 3 valasé 1é: C!

LAy 4 qua cau mang s chin va khong chia hét cho 3: C;}

Lay 4 qua cAu mang s 1¢ va khong chia hét cho 3: Cp

S6 két qua thuan loi cua bién ¢b A: CL.CL.CL.CY
CLCLCh.Ch 3500

TC 95381

Goi S 1a tap cac s6 tu nhién c6 4 chit s6 khac nhau. Chon ngiu nhién mot s6 tir S . Xac suat dé

Vay P(4)

chon duoc s6 ¢ 4 chit s6 viét theo thir ty ting dan va khong c6 hai s6 nao lién tiép nhau la:
A.L. B.g. C.i. D.i.
36 3 63 1512
Loi giai
Ta c6 s6 cac s6 tu nhién co 4 chir s6 khac nhau la:

|5|=9.4; =n(Q).

Goi 4 1a bién c6 chon dugc s6 thoa man yéu cau bai toan.

Goi sd can tim co dang: abcd trong d6 1<a<b-1<c-2<d-3<6. Viéc chon 4 chir )
a,b,c,d théa man yéu cdu bai toan twong tng véi viée chon 4 chit sé a,b—1,¢—2,d -3 theo

thtr tw ting dan tir chit s 1 dén 6, twong tmg ta c6 C; cach.

n(d) ¢ s
n(Q) 9.4 1512°

Suyra n(A4)=C;.Vay P(4)=

Cho tap hop 4 ={1;2;3;4;5;6,7}. Goi B la tap hop cac s6 tu nhién gdm 4 chit s6 khac nhau
duogc lap tor 4 . Chon tha ty 2 sb thude tap B . Tinh xac suat dé 2 sd duoc chon o ding mot
6 co mat chir s 5.
(1440 p. 2880 c. 480 p. 20
5873 5873 5873 5873
Loi gidi

Chon 4 sb khac nhau va xép c6 thtr tu tir tp hop c6 7 chit $0, co A;‘ =840 so.
Do d6 s phan tir ciia khong gian mau n(Q) = 840.839 = 704760.
Goi bién ¢b C: “ Hai s6 duogc chon co ding mét s6 co mit chir sd 5 .
Trong cac s thudc tip B c6 4!C; =480 s6 ludn c6 mit chir s 5.
Trong tdp B c6 A =360 s6 khong c6 mit chir s6 5.
Khi d6 s6 phan tir ctia bién c6 C 1a n(C) =2!Cj,.Chy, =345600.

345600 2880
Viy P(C)= =220

704760 5873
Xép ngiu nhién 5 hoc sinh 16p Toan, 2 hoc sinh 16p Van va 2 hoc sinh 16p Hoa vao 9 ghé

quanh mot ban tron (mdi hoc sinh ngdi dung mot ghé). Tinh xac suat dé 5 hoc sinh 16p Toan
ngdi canh nhau.
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Cau 32:

Cau 33:

A —. B. . c.>. D. —.
126 126 14 14

Loi giai
Khong gian mau la n(Q) = (9 —1)! =8!=40320.
Goi A 1a bién ¢b “5 hoc sinh l6p Toan ngéi canh nhau”.
Sép xép thir thy 5 hoc sinh 16p Toan: c¢6 5!=120cach.
Sép xép vong tron 5 phan tir gdm 4 hoc sinh con lai va nhom 5 hoc sinh 16p Toan ( coi nhu 1
phan tir ): 6 4!=24cach.
Do d6 n(A) =120.24 = 2880.
n(4) 2880 1
(Q) 20320 14"
Mot bai tric nghiém c6 10 cau hoi, mdi cau hoi co 4 phuong an lya chon trong d6 c6 mot dap an
dung. Gia st mdi cau tra 1oi dung dwgc 5 diém va mdi cdu tra 101 sai bi trir 2 diém. M6t hoc sinh
khong hoc bai nén danh hu hoa mét cau tra 161. Xac suit dé hoc sinh nay nhian diém dudi 11a
A. 0,7759. B. 0,5256. C. 0,5652. D. 0,7959.

Loi giai

Vay x4c suat dé 5 hoc sinh 16p Toan ngdi canh nhau 1a: P(4)=

Ta c6 xac sut dé hoc sinh tra 101 cau dang 1a % va x4c sudt tra 101 cau sai la % .
Goi x 14 sb cau tra 10i ding, khi d6 sb cau tra 10i sai 1a 10—x.

S6 diém hoc sinh nay dat dugc 1a 5x—2(10-x)=7x-20

Nén hoc sinh nay nhan diém dudi 1 khi 7x-20<1 <> x<3

Ma x nguyén nén x nhan cac gia tri 0;1;2

Goi 4i (i=0;1;2) la bién c6 " Hoc sinh trd 10i dung i cau".

A 1a bién ¢6 "Hoc sinh nhan diém dudi 1",

Suyra A=A, U4 UA, va P(A)=P(4,)+P(4)+P(4,)

1Y (3} 2 1Y (3
Ma P(4)=C,,.|—|.|= nén P(A)=)> C/,.|—|.|= =0,5256.
()=o) (3] wen Pta=3cu(5) (2]
Trong hop c6 mbong do va n bong xanh doi mot khac nhau. Ta lay 1an lugt ra ngoai ngau nhién
khong hoan lai mot 1an mot qua bong. Xac suat dé 1an cudi 1iy duoc bong mau do 1a
m n 1 m!

m+n m+n (m+n—1)! (m+n)!

A.

Loi giai
Coi viéc bdc 1an lugt ciing gidng nhu ldy mét lac m+n—1 qua sau d6 lay nbt qua bong cudi
cung.
Khéng gian mau 1a n, = (m + n)!.
A: “lan cubi lay dugce bong mau do”
Bdc qua bong do & 1an cudi: m cach.
Boc m+n—1qua bong dau tién: (m+n—1)! cach.
Viy co m(m +n —l)! cach.

m (m +n— 1)! m

r s A 2R 1A JISRTS . R TERL
Do d6 xac suat dé€ lan cudi lay dugc bong do la —4 = = .
N (m+n)! m+n
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Céu 347 B0 ma ASCIT 14 bang ma dung mot day gom 8 ki hiéu 14 0 hoac I d¢ ma hoa cho mot ki . Lay
ngau nhién 1 day 8 ki hiéu trong bang ma nay. Xac suat d¢ day 1ay ra c6 nhiéu nhat 6 ki hiéu la
1la
A2 B. 22 C.—. p. 27

256 256 256 256
Loi giai
S6 cach chon 1 day 8 ki hiéu trong bang ma 1a: n(Q) =2°.
Goi A 1a bién cb “ 14y ra c6 nhiéu nhat 6 ki hiéu 1a 1 .
— A4 1a bién ¢b “l4y ra c6 hon 6 ki hidu 1a 1.
n(A)=Cl.C'+Ct =9
Xac suat dé day 1ay ra c6 nhiéu nhat 6 ki hiéu 1 1a: P=1- n(A) =1- 2 = 247 .
n(Q) 256 256
Cau 35: DPat 5 quan co 1én mét ban co vua, mdi 6 vuong trén ban co chi chua nhiéu nhat mot quén co.
Xac suat dé khong hang, khong cot nao c6 nhidu hon mot quan cd la:
L B 20 c. > p. 20
17019 5763 1891 5763
Loi gidi
Ban co vua c6 8.8=64 6 vuong.
Goi A 14 bién cb: “Khong hang, khong cot nao ¢6 nhiéu hon mét quan cd”
Cach 1:
Chon mot 6 cho quan co déu tién c6 64 cach, mot 6 cho quéan thtr 2 c6 63 cach,...
n(Q) =64.63.62.61.60
Chon 1 6 cho quan co dau tién c6 64 cach, khi d6 no s& nam & 1 hang va moét cot, quan co tiép
theo s& con 7.7 =496 con lai co thé dit vao,...Cir tiép tuc nhu vay.
Do do n(A) =64.49.36.25.16
P(A) _ 64.49.36.25.16 _ 280 .
64.63.62.61.60 5763
Cach 2:
Chon 5 6 trong 64 6 dé dit 5 quan co. n(Q)=Cj,
Chon 5 hang trong 8 hang dé dit mdi quan cd vao mot hang, co C; cach. Cong viéc con lai 1a
xép 5 quan cd sao cho khong c6 c¢ot ndo c6 nhiéu hon mot quan cd, néu coi 5 hang 1a 1 hang thi
cong viéc tro thanh xép c6 thir tu 5 quan co vao 8 vi tri, cd 4 cach.
5 5
Do dé: n(A)=C3.43 :P(A):%:%.
Cau 36: Tu cac dinh cua mdt da giac déu 20 canh chon 4 dinh bat ki dé tao thanh mét t& giac 16i. Xac

suat dé tir giac duoc chon 1a mot hinh thang ma khong phai 13 hinh chir nhat 1a

A= B. 2L, c. 2 p. 2

19 323 323 323
Loi giai

S6 phén tir cia khong gian mau 1a Cj, = 4845 .
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Cau 37:

AR

Aq Ay

S6 hinh thang can c6 truc ddi xting di qua cac dinh cua da giac 1a 10C2.

S6 hinh thang can c6 truc ddi xtig khong di qua dinh ctia da giac 1a 10C2 .
Cir 2 truc d6i xtrng qua dinh cua da giac thi xac dinh mot hinh chit nhat, do vay s6 hinh chit nhat
dugc tao thanh 1a Cj, .
Khi hai truc d6i xung cua da giac vudng goéc voi nhau thi ta chi xac dinh dugc mot hinh chit nhat.
Khi d6 sb hinh thang can ma khong phai 14 hinh chit nhat 13 10C2 +10C2 —2C = 720
720 _ 48
4845 323"
Cho mot da gidc déu 45 dinh. Liy ngau nhién 3 dinh cua da gidc d6. Tinh xac suit dé 3 dinh lay
dugc tao thanh mot tam giac cAn ma khong phai 1a tam giac déu.
-5 B. P==| c.p=2 D. P=—.
496 43 496 43
Loi gidi
Goi O 1a tim d6i xtng cua da giac déu. Xét mot dinh A bat ki cua da giac déu do.
Khi d6 c6 22 cap dinh dbi xtmg voi nhau qua duong thing OA. Hay c6 22 tam giac c4n nhan A
lam dinh.

Nhur vdy v6i mdi dinh cua da giac déu c6 22 tam gidc can (ké ca déu) nhan né lam dinh ciia tam

Vay xac suat can tinh la

. . 4
giac can. SO tam giac déu c6 3 dinh 1a dinh cta da giac la: ?5 =15.

Chu y rang moi tam giac déu thi déu 1a tam giac can tai 3 dinh. Nén trong s cac tam giac can da
dém thi s6 tam giac déu dugc dém 3 lan.
Viay s6 tam giac can ma khong déu nhan cac dinh cta da giac lam dinh la:
45.22-3.15=945
S6 tam gidc dugc tao thanh tir cdc dinh cla da gidc déu 1a: C5 =14190
Vay xac suat 1dy duoc 3 dinh tao thanh mot tam giac can ma khong phai tam giac déu la:
_6
496
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Cau 38:

Cau 39:

Cho tap A= {O; 1;2; 9} .Tutap A lay 1s0 tunhién gom cé 7 chit s0 d6i mot khac nhau. Tinh
xac suit dé sd 1§y duoc tao thanh 1a sé chin trong do cac s6 3;4;5 dang lién véi nhau va 7;9
dung lién v6i nhau.
23 B 7 c. 2 p. -2
9720 6840 4860 3240
Loi giai

S6 phan tir cia khong gian mau n(Q) =9.AS

Trudng hop 1: abcdef4 (b tan cing la s6 4 ké casé 0 dimg dau )

Xép 2sb 3,5 vao 2 vj tri e, f c6 2! cach. Chon 2 sd trong 5 s6 0;1;2;6;8 ¢ C; cach
Xép 3 “nhém” gdm 1 nhom c¢6 2 sb 7,9 va 2 sb trong 5 sb 0;1;2;6;8ta co: 2!.3! cach
Vay co: C2.21.31.2 =240 (s6)

Trudng hop 2: 0bcdef4

Xép 2 sb 3,5 vao 2 vj tri e, f c6 2! cach. Chon 1 s6 trong 4 s6 1;2;6;8 o 4 cach
Xép 2 “nhom” gdm 1 nhom c6 2 s6 7,9 va 1 sb trong 4 s6 1;2;6;8ta co: 2!1.2! cach
Vay c6: C}.21.21.2=32 (s6)

Truwong hop 3: m,g IS {0;2;6;8} :¢cO 4 cach

Hoan vi 3 s6 3,4,5 ¢6 3! cach. Hoan vi 2 s6 7,9 c6 2! cach

Chon 1 s6 trong 4 s6 c6 4 cach. Xép 3 “ nhom “ trén c¢6 3! cach

Vay c6 4.2!.31.31.4=1152 (s6)

Truwong hop 4: W,g IS {2; 6;8} :¢o0 3 cach

Hoan vi 3 s6 3,4,5 ¢6 3! cach. Hoan vi 2 s6 7,9 c6 2! cach

Xép 2 nhom trén c¢6 2! cach. Vay co: 3.31.21.21=72 (s6)

1288 23
Vay n(A)=240-32+1152-72=1288. Viy p(A)=—o =22
y n(4) wp(4) 9.A7 9720

Cho tap hop S = {1, 2,3,4,5,6}. Hai ban A, B mdi nguodi chon ngﬁu nhién mot tp con cua S.
Xac suat dé tap con ma A va B chon dugc c6 diing 3 phéan tir chung la:
889 B. 13 c. 80 p, 1443
1024 1024 2048 2048
Loi gidi
ViSco6 ph?m tr nén sb tap con cua S 1a 2° = 64. Mbi ban A va B ¢6 64 cach chon tap con, do
vay s0 phan tir cia khong gian miu 1a 64%
Ta tim s cach chon tap con thoa méan yéu cau.
Vi tip con clia A va B chon duoc c6 chung 3 phan tir nén cac tip con nay phai c6 it nhat 3 phan
tur.
Gia str tap con cua A va B gdbm x; y(x, yz 3) phan tir, khi do:
A ¢6 C; cach chon tap con, luc nay S con (6 —x) phén tr.
Chon ra 3 phén tir goi 14 a, b, ¢ ¢6 trong tap con gdm x phan tir ciia A ( dé lam 3 phén tir chung

véi tdp con ma B chon) co C)f cach;
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Cau 40:

Cau 41:

Ltic nay tap con ma B chon da c6 3 ph?m tir chung véi tap conctia Alaa, b, c ta can chon thém
(»—3) phan tir khéc trong (6—x)phan tir con lai sau khi A da chon tap con, ¢6 C,~; céch.
Vay c6 tit ca C;CC)7 cach.
x,y=3 {3 <x<6

&

Ta c6 diéu kién: .
y-3<6—x 3<y<9—x

Khi d6 s6 cach chon tdp con théa man diéu kién cua bai toan la:

6 S 4 3
Y CLC.CI Y. CLCLCT + ) CLCLC + ) Co.CL.Cy 7 =160+240+120+20 =540

y=3 y=3 y=3 y=3
X4c suét can tinh béng ﬂ = ﬁ
64 1024

Cho E 1a tap cac s6 tu nhién gém bon chit s& d6i mot khac nhau duoge lap tu tap
X=1{0,1,2, 3,4, 5, 6,7, 8. Chon ngiu nhién mot s tur tap E. Tinh xac suit dé sé duogc
chon chia hét cho 3.

2 B. 1. c. 3L,

28 56 112
Loi giai
86 phan tir ctia khong gian mau 1a |2 =8.8.7.6 = 2688.
bat 4=1{0, 3, 6}, B={l, 4, 7}, C={2, 5, 8}.
Goi x 1a mot thudc tap £ va x chia hét cho 3.
Truomg hop 1: x c6 hai chit sé thuoc tdp B, hai chir s6 thudc tdp C. SO cac sb la
C32.C32.4!:216.
Trwong hgp 2: x c6 mot chit s6 thude tap A, ba chit s6 con lai cung thudc tap B hodc cung
thudc tap C. SO cac s6 1a 2(3.41—31)=132.
Trwong hop 3: x co6 hai chit sb thuoc tap 4, mot chiv sb thuoc tap B va mot chir s6 thudc tap
C. Sbcacsd x 1a 3.3.C32.4!—3.3.2.3!:540.
Goi M 1a bién cb “S6 duoc chon chia hét cho 3°°. Xac suét xay ra bién ¢b M 1a
216+132+540 _ 37
2688 112°
Goi S 1a tap hop cac sb tu nhién c6 nam chit s6 chia hét cho 5. Chon ngau nhién mot s tur tap S.
Xac sut dé s6 duoc chon chia hét cho 3 1a.
2 1902
B 90

A, —. c—
3 5712

D.

3|

P(M) =

6667

]
"3 " 20000
Loi gidi

C

Gia sir s6 ¢6 nam chit sd co dang abcde .

Vi chia hét cho 5 nén e c6 hai cach chon 1a chix s6 0 va 5

a ¢6 chin cach chonvi a#0

cac vitri b,c,d mdi vi tri c6 mudi cach chon

Suy s6 phan tir tap S 14 2.9.10° = 18000 phan tir = n(Q)=18000.

S6 ¢6 nam chit s6 bé nhat chia hét cho 5 14 10000 va 1én nhat 1a 99995.

515 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: TO HOP XAC SUAT

Cau 42:

Cau 43:

Goi B Ta bién co: “mot 50 1y tr tp S va chia het cho 37, Kii d6 50 duoc 14y ndy phai chia het
cho 15. (vi vira chia hét cho 3, vira chia hét cho 5 va cac s6 3 va 5 déu 1a sb nguyén td).
S6 ¢6 nam chit s6 bé nhat chia hét cho 15 1a 10005 va 16n nhat 1a 99990.
Vi chi hét cho 15 nén cic sd trong tdp B nidy co thé xem nhu mot cip sé cong véi
~ 99990 -10005
- 15
n(B) 6000 1
n(Q) 18000 3
Xép 32 chiéc ghé gidng nhau vao 3 phong khac nhau duoc dénh sé LILIII tir truéc sao cho
phong I ¢6 it nhat 11 chiéc ghé,phong II ¢o it nhat 7 chiéc ghé va phong III ¢6 it nhit 5 chiéc
ghé. Co6 bao nhiéu cach thuc hién?
A. 54. B. 56. C. 57. D. 55.
Loi giai

Goi x,y,z lan luot 12 s6 ghé cho vao phong LILIII

xX+y+z=32 (x=10)+(y—-6)+(z—4)=12

u, =10005, u, =99990,d =15 ,=n +1=6000

Hay = n(B)=6000. Viy = P, =

a=x—-102>1
L, lx211 x—-102>1 .
Ta co = .bat b=y-621
y=7 y—621
c=z-42>1
z25 z—4>1

L . |la+b+c=12
Tir do ta co:
a,b,c>1
Pay chinh 14 bai toan chia 12 keo cho 3 dira tré sao cho mdi dira c6 it nhét 1 cai keo,nén sb cach
chiala: C,', =C} =55
C6 50 tam thé duoc danh s6 tir 1 dén 50. Chon ngau nhién ra 10 tam thé. Xac suit dé c6 5 thm
thé mang s 1¢, 5 tam thé mang s chén, trong d6 c6 ding 2 tim thé mang sb chia hét cho 5 gan
nhét v6i két qua nao trong cac két qua sau day?
A. 0,09. B. 0,07. C. 0,18. D. 0,5.
Loi giai
Chon ngau nhién 10 tim thé trong 50 tim thé nén n(Q)=CL.
Tur 1 dén 50 c6 25 s6 chdn va 25 s6 1é.
bat
X = {5;15;25;35;45}
Y= {10; 20;30; 40;50}
Goi A: “Chon 10 tdm thé ¢6 5 tim thé mang s 1¢, 5 tim thé mang s chin, trong d6 c6 dang 2
tAm thé mang s6 chia hét cho 5.
Trudng hop 1: 2 tim thé chia hét cho 5 mang s 1¢.
Lay 2 tAm thé mang s6 thuoc X c6 C; cach.
Lay 3 tdm thé mang s6 1¢ tir 20 s6 1é con lai (khong thuoe X ) co C3, cach.
Lay 5 tdm thé mang s6 chén tir 20 s6 chin (khong thudc Y) c6 C;, cach.
Suy ra s6 két qua thuan lgi cho bién ¢b 4 1a: C..C5,.Cs,.
Trudng hop 2: 2 tdm thé chia hét cho 5 mang s6 chan.
Twong tu nhu truong hop 1, suy ra sb két qua thuan lgi cho bién ¢ 4 1a: C..C;,.Cs, .

Truong hop 3: 2 tam thé chia hét cho 5 gdm 1 thé mang s6 1¢ va 1 thé mang sb chan.
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Cau 44:

Cau 45:

Lay 1 tam thé mang so thugc X va 1 tam thé mang s6 thudc ¥ c6 C,C; cach.
Lay 4 tAm thé mang s6 1¢ tir 20 s6 1¢ con lai (khong thude X ) co Cs, .

Lay 4 tdm thé mang s chén tir 20 s6 chin con lai (khong thude Y) c6 C;O .
Suy ra s6 két qua thuan lgi cho bién ¢6 4 1a: C..Ci.C,.Cy,.

Khi do: n(A) =2.C;.C;,.C5, +Ci.CL.Cy .Cr
n(4) _ 2.C:.C;,.C5, +CL.CL.Cyy .Cay

Viay P(A)= ~0,09.
S NTEY cr
Cim hét 6 bong hoa giéng nhau va 3 1o khac nhau. Tinh x4c suét dé c¢6 lo chira 3 bong hoa.
A.E. B.l. C.i. D.E.
8 2 14 28

Loi gidi
Goi z,v,2 lan luot 1a s6 bong hoa cim vao gba lo khac nhau, khi d6 =+ y + 2z = 6 hay
(a: + 1) + (y + 1) + (z + 1) = 9. Do d6 ta c6 thé xem bai toan nhur 1a chia 9 cay keo cho 3 hoc
sinh khac nhau cac em déu phai c6 keo. Do d6 s6 phan tir khong gian mau 1a n (Q) = O; =28
Goi A 1a bién cb “c6 lo cdm ba bong hoa”. B¢ tinh s6 phéan tir ciia A ta c6 hai truong hop
Trwong hop 1: SO bong hoa cam & caclola 3; 3; 0
S6 céch cdm hoa la C) = 3
Truong hop 2: S6 bong hoa cim & cac lo 14 3; 2; 1
S6 cach ciam hoala 3! = 6. Suy ra n(A) =9

n (A) 9 3

n(Q) B ﬂ 8
Cho tap hop 4={0; 1;2;3;4; 5;6;7,8}. Goi S 1a tap hop céc s tu nhién ¢6 6 chit s6 doi

Xdc sudt bién cd A 1a p(A) =

mot khac nhau dugce 13p thanh tr cac chiv sb cua tap A. Chon ngéu nhién mot sd tir S, tinh xé4c
xuét dé sd duoc chon 12 mot sé chén va chir sb dtng ¢ vi tri thir ba luon chia hét cho 5.
21
5 B 211 C 217 D 205

T 1792° T1792° T1792° "1792°

Loi gidai

Goi sb can tim cia tip S c6 dang 4,4,3,a,d5d, . Khi d6

S6 céach chon chit s6 g, ¢ 8 cach chonvi g, =0.

S6 cach chon thit tw cho a,; a;; a,; as; a, trong tip A\{al} co ASS cach.

Do d6tap § ¢ 8.4; =53760 phan tu.

Khong gian mau 1a chon ngiu nhién 1 s tirtap S.

Suy ra sb phan tir cua khong gian mau 1a n(Q) = CL,,, = 53760.

Goi X 1a bién cb6 "Sb duogc chon 1a mot s6 chén va chit sd dang & vi tri tht ba ludn chia hét
cho 5". Suyra a, €{0;5}. Ta c6 cac truong hop thuén lgi cho bién ¢ X nhu sau:

Truong hop 1. Véi a; =0 chit s6 a, = {2,4,6,8} ¢6 4 cach chon, @, ¢6 7 cach chon, ba

chir s6 con lai co A; cach chon. Do d6 trong tudng hop nay co 4.7. A; $0.
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Cau 46:

Cau 47:

a; = 5 , , 4
Trwong hop 2. Voi {a _o" Bon chit s6 con lai co A7 cach chon. Do d6 trong tuong hop nay
=
c6 A sd.
a, =35 ) )
Trudng hep 3. V6i | |,y chit s g c6 4 cach chon, a;, c6 6 cach chon, ba chit s6 con
6

lai 6 A; cach chon. Do d6 trong tudng hop nay co 4.6. 4. sb.
Suy ra sb phan tir cia bién ¢6 X 1a n(X)=4.7.4.° + 4," +4.6.4, =6450.

_n(X) 6450 215

Vay x4c suét can tinh P(X) = = :
n(§2) 53760 1792

C6 hai chié chop, mdi hop chira 7 vién bi xanh, 8 vién bi 6. L4y ngau nhién hai vién bi tir hop

thir nhat bo sang hdp thtr hai, sau d6 14y ngau nhién ¢ hop thir hai 5 vién bi. Tinh xac xuét dé liy

dugc 5 vién bi ¢ hop thi hai c6 du hai mau.

Al p 2122 U6 L

5 435323 649740 13
Loigiai

Khong gian mau ctia phép thir 1a (Q) =C,.C, = 649740

Goi bién c¢b 4 «ldy duoc 5 vién & hop thir hai c6 di hai mau”.

Truong hgp 1: Liy dugc & hop thir nhat 2 vién xanh s& c6 C? cach lay. Khi d6 hop thir hai s&
c6 9 vién xanh va 8 vién do nén c6 C;, — C; — C; céch lay hai vién di hai mau.

= C;.(C}, - C; —C; ) =131313 (céch)

Truong hgp 2: TH2: Liy duoc & hop thi nhat 2 vién d6 s& c6 C? cach lay. Khi d6 hop thi hai
s& c6 7 vién xanh va 10 vién d6 nén c¢6 C;, —C; —C;, cach lay hai vién da hai mau.

= C;.(C} - C; - €, ) =165620 (céch)

Truwong hgp 3: TH3: Ly duoc ¢ hop thi nhat 1 vién xanh va 1 vién d6 s& c6 C..C} cach lay.

Khi d6 hop thtr hai s& c6 8 vién xanh va 9 vién dé nén c6 C;, —C; — C; céch lay hai vién du hai

mﬁu.

= C}.Cy.(C) —C5 - €5 ) =336336 (cach)

Do d6 n(4)=633269. Vay P(d) = 2220
649740

Cho da giac 16i c6 14 dinh. Goi X 14 tip hop cac tam giac co ba dinh 14 ba dinh cua da giac da
cho. Chon ngiu nhién trong X mot tam giac. Tinh x4c suat dé tam giac dugc chon khong co
canh nao la canh cuda da giac da cho.
A.E. B.I—S. C.i. D.i.
26 26 13 13
Loi giai

S6 phan tir ctia khong gian mau: n(Q) = C;, =364.
Goi A 1a bién cb: “Tam giac dugc chon trong X khéng co canh nio la canh cua da giac”
Suy ra A 1a bién cd: “Tam giac dugc chon trong X ¢ it nhat mot canh 13 canh cua da giac”
Truong hop 1: Néu tam giac dugc chon c6 2 canh 13 2 canh cia da giac thi ¢ 14 tam giac thoa
man.
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Cau 48:

Cau 49:

Trwong hop 1: Néu tam giac duge chon co dung mot canh 1a canh cua da giac thi co 14.10=140
tam gidc thoa man.

Do d6 n(A)=14+140=154 . Suy ra s6 phan tir ciia bién c6 4 1a: n(4) =n(Q)—n(4)=210.
n(4) 15

n(Q) 26

Goi S 1a tap hop cac ude s6 nguyén duong ciia s6 34034175, Lay ngau nhién hai phan tir thude

Vay P(4)=

S . Tinh xac suét lay duoc hai phan tir 12 hai s khong chia hét cho 7.
A B. P=—L_ c.P=—_. P
195 267 276 159

Loi gii
Ta c6 34034175=7°3"5".
M&i wéc nguyén duong ciia s6 34034175 1a mot sé co dang 7'.37.5", trong d6
i€{0;1;2;3;4;5}, j€{0;1;2;3;4}, ke {0;1;2}.
S6 wdc nguyén duong bang s6 bo (i; j;k) dugc chon tir 3 tap trén. Suy ra sb cach chon b (i3 j;k)
tir 3 tap trén 13 6.5.3 = 90(cach) nén s6 phan tir ciia S 1a 90.
C6 C2 cach chon ngiu nhién hai phan tir thuoe S .
M&i wéc nguyén duwong khong chia hét cho 7 ctia s6 34034175 1a mot s6 c6 dang 7°.37.5F
Suy ra s6 cac uée ciia 34034175 khong chia hét cho 7 trong tap § 13 5.3 = 15.
Do d6 c6 C2, céch lay hai phan tir thugc S ma khong chia hét cho 7.

C; 7

Suy ra xac suét ldy duoc hai s6 khong chia hét cho 7 trong § 1a P=—15 =

C,, 267
Tir cac chit s6 0,1,2,3,4,5, hiy lap sé c6 10 chir sb. Tinh xac suat dé sé d6 co sé 3 1ap lai hai
lan, sb 4 lap lai ba lan, s6 5 lap lai hai 14n va cac chit s6 khac co6 mit dang mot lan.
7 9 5
B. — — D 7

A ——. : . . . N
1296 2592 2592 2592
Loi giai

Goi s6 10 chit s6 c6 dang a,a,a3a4a5a5a,a3a9ay
86 phan tir khong gian mau n(Q)=5.6" = 50388480 (s0).
Cach 1: Goi A4: “S6d6 c6sd 3 1ap lai hai lan, sb 4 lap lai ba lan, s6 5 1ap lai hai l4n va céc chit
s6 khac c6 mit dung mot 1an.”
10! !

n(A4)= 0 - 2

213120101010 213121001
n(4) 136080 7
n(Q) 50388480 2592

=136080 (sb).

Xéc sudt can tim la: p(4)=

Ciach 2: Goi A: “S6 d6 ¢6 s6 3 lap lai hai 1an, s6 4 13p lai ba 1an, s6 5 lap lai hai 1an va cac chir
sb khac c6 mat dang mét lan.”

Trwong hop 1: a, =3

S6 cach xép s6 3 con lai 1a Cé. S6 cach xép sé 4 1a Cg’. S6 cach xép s 5 1a C52

S6 cach xép cac s6 con lai : 3!. Co: Co.Ci.C2.3! cach xép.

Trwong hop 2: a; =4

519 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: TO HOP XAC SUAT

Cau 50:

S6 cach xép hai s6 4 con lai 1a Cg . S6 cach xép s6 3 1a C3. S6 cach xép s6 51a C3
S6 cach xép cac s6 con lai : 3!C6 : C3.C3.C2.3! cach xép.

Trwong hop 3:: a; =5

S6 cach xép s6 5 con lai 1a C}. S6 cach xép s6 3 1a CF . S6 cach xép sé 4 1a C;

S6 cach xép cac s6 con lai : 3! C6: Cy.Cq.C2.3! cach xép.

Truong hop 4: : a; ¢{3;4;5} : a; ¢6 2 cach chon.

S6 cach xép sb 3 con lai la Cg. S6 cach xép s6 4 1a C73. S6 cach xép sb 5 1a C52

S6 cach xép cac s6 con lai : 3! C6: Cy.C3.C2.3! cach xép.

n(A4)=Cy.Cq.C5.34 C4.C7.C5 .31+ Cy.Cq .Cg.314 Cy.C5.C5 .31 =136080 (s6).

. Ay A n 1y n(A4 136080 7
Xac suat can tim 1a: p(4) = ngQ)) = 30388480 ~ 2502

Goi T 1a tap hop gdm cac sb tu nhién cé 7 chir s6 d6i mot khac nhau. Lay tir 7 ngau nhién mot

s0. Tinh xac suat d€ lay dugc mot so chan chira cac chit s6 2, 3, 4 sao cho chit s6 2 diang
trude chir so 3 va chir so 3 dung trudce chir s6 4.

A B 20 c. 2 p. 29
1944 1701 1512 1701
Loi giai
Cach 1:

Goi s6 ¢ 7 chit s6 d6i mot khac nhau 1a a, azm, a, #0.

S6 phan tir ctia khong gian mau 1a n(Q) = 9.4 =544320. Goi A 1a bién s6 can tinh x4c suét.
Tac6 a, €{0;4;6;8}.

Trwong hop 1: a, =0

Xép cac chirsd 2, 3, 4 vaosd a c6 C. cich, xép 3 chit s con lai ciasd a c6 4] cach.
Vay trudng hop 1: ¢ C2.42 = 2400 s6.

Trwong hop 2: a, =4

Néu a, =2 thico 5 cach xép chit s6 3, cac chir s6 con lai c6 4? cich.

Néu a, #2 thi a; c6 6 cach chon (a1 & {0;2;3;4}), xép cac chitsd 2, 3¢ C52 cach, cac chir sd
con lai ¢6 4. céach.

Vay truong hop 2 ¢6 5.4° +6.C2.4> =11400 sb.

Trudng hop 3: a, €{6;8}. a; c6 2 cach chon.

Néu a, =2 thicod C? cach xép céc chit s6 3, 4, céc chit s6 con lai co 4} cach.

Néu a, #2 thi a, c6 5 cach chon (a1 ¢ {0;2;3;4;a7}), xép cac chitsd 2, 3, 4 co C:cach, cac
chit s6 con lai c6 47 cach. Vay truong hop 3 co 2(C52.A2 +5.C53.A52) = 4400 s0.

Do d6 n(A4)=2400+11400+4400=18200.

n(4) 18200 65

Vay P(A) = = .
n(Q) 544320 1944
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