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CHU PE: CUC TRI
VAN DUNG - VAN DUNG CAO

DANG 1

TIM CUC TRI CUA HAM SO

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?7.

Cau 8.

Cau 9.

Cau 10.

Biét M(0;2), N(2;-2)1a cAc diém cuc tri ctia d0 thi ham s& y=ax®+bx*+cx+d. Tinh
gia tri cia ham s6 tai x=3

A. y(3)=2. B. y(3)=11.

C. y(3)=0. D. y(3)=-3

D6 thi ham s8 y=x*—3x*-9x+1 ¢4 hai diém cyc tri A va B. Diém nao dwéi day

thudc duong thang AB?

A. M(0;-1). B. Q(-1;10). C. P(1,0). D. N(1;-10).

Ham s8 f (X)=Cyq +ChpeX+ClX? +...+ Cloe X ¢ bao nhiéu diém cuec tri?

A. 0. B. 2018. C.1. D. 2019.

Cho ham s8 f(X) =1+C,x+C2x* +...+Cx™. S8 diém cuec tri ctia ham s6 da cho bang
A.10 . B. 0. C.9. D.1.

Gia tri cye dai ctia ham s6 y = x+sin2x trén (0;7) la:

A.£+£. B.£+£. c.2—”+£. D.Z—E—ﬁ.
3 2 6 2 3 2 3 2

Goi A, B, C la cdc diém cyc tri cta d6 thi ham s6 y=x*—2x*+4. Ban kinh duong
tron ndi tiép tam gidc ABC bang

A. 2 +1. B. 2. C.V2-1. D. 1.

Cho ham s8 y=x*-2x*+1 c6 do thi (C). Biét rang d6 thi (C) <o ba diém cuee tri tao

thanh ba dinh cia mdot tam gidc, goila AABC. Tinh dién tich AABC.

A.S=2. B. S=1. C.S:%. D. S=4.

Cho ham s y = f(x) c6 dung ba diém cuec trila —2; -1, 0 va c6 dao ham lién tuc trén
R . Khi d6 ham s& y = f(x*—2x) cé bao nhiéu diém cuec tri?

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

Cho ham s8 f(x) = x*(x-1)e* c6 mot nguyén ham 1a ham s& F(x). S8 diém cyc tri ctia
ham s6 F(x) la

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

S6 diém cuyee tri cia ham sd y =

. X
sinx—=
4

, xe(-m;7) la

A. 2. B. 4. C. 3. D. 5.
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15

Cau 16.

Cau 17.

Cau 18.

Cau 19.

>

Biét phuong trinh ax’+bx’+cx+d =0 (a#0) c6 dung hai nghiém thuc. Hoi do thi
ham s6 y = ‘ax3 +bx? +cx + d‘ cé bao nhiéu diém cuec tri?

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

Cho ham s& f(x) =ax® +bx? +cx+d c6 d6 thi nhw hinh vé bén. S6 diém cuc tri cia ham
s6 y= f(=2x* +4x) 1a.

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

A M AVN . \ ~ 1 1 7 .« A7 . A A \ \
Biét rang do6 thi ham s0 y = Exz —3x—— co ba diém cuec tri thudéc mot dwong tron (C)
X

Ban kinh cua (C) gén ding véi gid tri nao dudi day?

A.12,4. B. 6,4. C.4,4. D. 27.

Cho ham s6y=f(x)c6 dao ham f'(x)=(3- X)(x2 —1)+2X,‘v’x eR. Hoéi ham so
y = f’(x)—x* -1 c6 bao nhiéu diém cuc ti€u.

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

. Cho ham s6 f(x)=ax"+bx*+c véi a>0, ¢>2018 va a+b+c<2018. S§ di€m cuc tri

ctia ham s6 y =|f (X)—2018| la

A. 1. B. 3. C.5. D. 7.

Ham s& f(x)= 2X 1—m (véi m la tham s6 thyc) c6 nhiéu nhat bao nhiéu diém cuc
X° +

tri?

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

Cho ham s6 y=f(x) c6 dao ham f'(x)= X2 —1)(X—4) véi moi XxeR. Ham so
g(x)=f (3—x) c6 bao nhiéu diém cyc dai?

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

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va bang xét ddu dao ham

L

f"(x) 0 : 0

Ham s6 y =3f (—x* +4x* —6) +2x° —3x* —12x° c6 tat ca bao nhiéu diém cuc tiéu?
A. 3. B. 0. C.1. D. 2.
Cho ham s6 y = f(X) c6 bang bién thién nhu sau

x |- -1 0 1 -+
V' + 0 _ + 0 -
2 3
—0 -1f-1 2

S6 diém cuec tri cia ham s6 y =| f (x)| la

A 7. B. 5. C.6. D. 8.
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Cau 20. Chohamsd y= f(x) cé bang xét ddu cua f'(x)

Hoi ham 8 g(x)= f (1-x)+ % —x®—3x dat cuc tiéu tai diém nao dudi day?
A x=-1. B. x=3. C. x=2. D. x=-3.

Cau 21. Choham s6 y= f(X) ¢ dao ham lién tuc trén R . D06 thi ham sd y = f'(X) nhw hinh vé
sau:

Y y = f'(x)

/ 1 ot

SO diém cuyc tri cia ham s6 y = f(X)—5x la
A. 3. B. 4. C. 1. D. 2.
Cau 22. Cho ham s y = f(x) 1a ham s6 bac bén. Ham s8 y = f'(x) c6 d thi nhu hinh bén. S§

diém cyec tri cia ham so f (x/XZ +2X+ 2019) la

YA

o

A. 3. B. 2. C. 1. D. 4.
Ciu 23. Cho ham s6 y = f(X) ¢ d6 thi nhu hinh vé dudi day:

v
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4 2 4 1 f(X) X
Tim s8 diém cuc dai ciaham s y=| —— | —2019'™
2018

Al B.3. C.0. D.2.
— ’ _ w3 2
Cau 24. Cho ham s8 Y= T (%) ¢4 dao ham tai Vxe R, ham s [ '(¥) =X +ax”+bx+c

Cé db thi (nhw hinh vé )
y /

_1/ [0 1 %

SO diém cye tri claham sd y = f [ f '(X)] 1a
A. 7. B. 11. C.9. D. 8.
Cau 25. Cho ham s6 y= f(x) c6 dao ham trén R va c6 do thi la dudng cong nhu hinh vé. Dt

g(x)=3f (f(x))+4.Tim s8 diém cyec trj ctia ham s6 g(x)?
Ay

O
3 4

A. 2. B. 8. C. 10. D. 6.
Cau 26. Chohamso y= f'(x—1) c6 d6 thi nhu hinh vé.

Ly

Ham s8 y=72"""* dat cuc tiéu tai diém nao?
A. x=1. B. x=0. C. x=2. D. x=-1.

Ciau27. Cho ham s6 y=f (x) ¢4 d6 thi nhve hinh vé. SO diém cuc tri caa ham sO

y=[2f(x)+5+3 1a
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A2, B. 3. C.5. D.7.
Cau 28. Cho ham s§ y=f(x), ham s§ y=f'(X) c6 d6 thi nhu hinh vé&. Ham sd

inx— 5sin x—1)°
g (X) =2f (53"12)( 1) + ( 1 ) +3 ¢6 bao nhiéu diém cuec tri trén khoang (0;27z) ?

A. 9. B.7. C.6. D. 8.
Cau 29. Cho ham s& y = f (x) biét f'(x)=x*(x—1)’(x*—2mx+m+6).S& gia tri nguyén ctia tham

s6 m déham s6 da cho c¢6 diing mot diém cuc tri la
A. 7. B. 5. C.6. D. 4.
Vay me[-2;3|u{7}, ma meZ=me{-2,-1,0,1,2;3;7}.

Cau 30. Cho ham s§ y = f (X) c6 bang bién thién nhw sau:

X - - 1 0 ] +0
y - 0 + 0 - 0 +
+o0 +a0
y \ / -1 \ /
-2 -2

S6 diém cuyre tiéu caa ham s6 g(x)= 2( f (X))3 +4( f (X))2 +11a
A. 4. B. 9. C. 5. D. 3
Cau 31. Cho ham s8 y = f (x) ¢6 dao ham trén R va do thi cia ham s6 y = f'(x) nhw hinh bén.
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Khang dinh nao duéi day dtng ?

A.Ham s8 y = f (x)—x* —x+2019 dat cuc dai tai x=0.
B.Ham s y = f (x)—x* —x+2019 dat cuc tiéu tai x=0.
C.Hams8 y = f (x)—x* —x+2019 khong c6 cuc tri.

D.Ham s6 y = f (x)—x* —x+2019 khong cd cuc tri tai x=0.

Cau 32. Cho ham s y = f(x) lién tuc trén tap s6 thuc R va ham s6 g(x) = f(x) —%XZ +Xx+1. Biét

Cau 33.

d6 thi cia ham s6 y = f'(x) nhw hinh vé dudi day

y

Khéang dinh nao sau day dting ?

A. D06 thi ham s& y =g(x) c6 2 diém cuc tiéu va 1 diém cuc dai.

B. D6 thi ham s& y=g(x) ¢ 2 diém cuyec tiéu va khong co diém cuc dai.

C. D6 thi ham sd y=g(x) ¢6 1 diém cuyc ti€u va 2 diém cyee dai.

D. D6 thi ham s6 y = g(x) c6 3 diém cuc tiéu va 1 diém cue dai.

Cho ham s8 Yy = f () lién tuc va c6 dao ham trén [0;6]. Do thi ciia ham s6 y = f'(x)
trén doan [0;6] duoc cho boi hinh bén dwéi. Hoi ham s8 y=[ f (x)] +2019 c6 t5i da
bao nhiéu diém cyc tri trén doan [0;6].

VA
y=f(x)

) /\
o\y;\j;
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A. 7. B. 6. C. 4. D. 3.
Cau 34. Chohams6 Y = f(X)cd bang bién thién nhw hinh vé
x —00 -2 ~1 3 5 +o0
f'(x) - 0+ o - o + o -

/() \
-2 0

Xétham s8 y = g(x) = f (|x—4|)+2018™*. S§ diém cyc tri ciia ham s8 g(X) bang

—00

A.5. B. 1. C.9. D. 2.
Cau 35. Cho ham s8 y = f (x) c6 dao ham trén R. Biét ham s& ¢6 d6 thi y = f'(x) nhw hinh vé.

Ham s6 g(x) = f (x)+x dat cuc tiéu tai diém.

yi
@
-—
A. x=1. B. x=2. C. khong ¢6 diém cuc tiéu. D. x=0.
Cau 36. Choham sd Y= f(X) c6 dao ham trén R va ham s6 y = f'(x) c d6 thi la dwong cong
trong
hinh vé dwéi day

—— - —— A0

SS diém cuc dai ciia ham s§ g(x) = f (X’ —3x) 1a
A. 5. B. 2. C. 3 D. 4.
Cau 37. Chohamso y= f(X) la mét ham da thitc c6 d6 thi nhw hinh vé
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S6 diém cuc tri ctaham sd y = f (x2 —2|x|) la

A. 3. B. 4. C.5. D.é6.
Ciu 38. Cho ham s8 y = f (x) lién tuc va c6 dao ham trén [0;6]. D0 thi ciia ham s6 y = f'(X)

trén doan [0;6] duoc cho boi hinh bén dwéi. Hoi ham s§ y=[ f (x)] c6 t5i da bao

nhiéu cyee tri?

VA
y=f"(x)
0 I\':g/ i \‘Iﬁ ;x
A.7. B. 5. C. 4. D. 6.

Cau 39. Cho ham s y = f (X)=ax* +bx’ +cx’ +dx+e. Biét rang ham s y = f'(x) lién tuc trén R

va c6 d6 thi nhu hinh vé bén. Hoi ham s6 y = f 2X X ) c6 bao nhiéu diém cye dai?

/\k /

0|

A.5. B. 3. C. 1. D. 2.
Cau 40. Cho ham s6 y = f(X) c6 bang bién thién nhu hinh vé bén. Ham s6 y = f (—x+3) dat cuc

dai tai

X -0 -1 0 2 +0

1 1
f(x) / \ / \
-2

A.x=-1 B. x=2. C. x=0. D. x=3.

Cau41. Cho ham s6 y=f (X) lién tuc trén R va ¢ d6 thi nhuw hinh vé. Hoi d6 thi ham so

y=|f ()
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cé tat ca bao nhiéu diém cuee tri?

A. 6. B. 8. C.7. D. 9.
Cau 42. Cho ham s6 f(x) c6 do thi ham s6 y= f'(x) duoc cho nhu hinh vé bén. Ham s&
y=|f (x)+=x*—f(0)| c6 nhiéu nhét bao nhiéu diém cyc trj trong khoang (-2;3)?

FX
T~ ; s
) T §
A. 6. B. 8. C.3. D. 5.
Cau 43. Cho ham s8 da thitc y = f (X) c6 dao ham trén R, f(0)<0 va db thi hinh bén dudi la
do thi cia dao ham f '(X). Hoi ham s6 g(x) = | f(x)+ 3x| cé bao nhiéu diém cuec tri ?
yi
z

D.6.

TIM CUC TRI CUA HAM SO ‘

A. 4. B. 5. C. 3.
Cau 44. Choham sG y = f(x) c6 bang bién thién nhu sau:




y _\-2 /1 \-2/;m

S6 diém cuc tiéu ctia ham sd g(x) =2f3(x)+4f*(x)+1 la
A. 4. B. 9. C.5. D. 3.
Cau 45. Cho ham s6 da thic f(x)=mx’+nx"+ px*+ox* +hx+r, (m,n, p,q,h,r eR). D6 thi ham

11

s8 y=f'(x) (nhu hinh vé bén dudi) cat truc hoanh tai cdc diém c6 hoanh dd Ian luot 1a
3

—l;E;E;
272

SO diém cuyc tri ciia ham sd g(x)=|f(x)—(m+n+ p+q+h+r)| la

A. 6. B.7. C.8. D.o9.
Cau 46. Cho ham s6 y = f(X) c6 d6 thi nhw hinh bén duwéi

14

N

Goi S la tap hop tat ca cac gia tri nguyén ctia tham s6 me[—100;100] dé ham so
h(x) :‘ f2(x+2)+4f(x+2) +3m‘ c6 dung 3 diém cuec tri. Tong gia tri cua tat ca cac phan
tr thuodc S bang

A.5047 . B.5049 . C.5050 . D.5043 .
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Cau 47. Cho f(x) la mdét ham da thirc va c6 d6 thi cia ham s6 f '(X) nhw hinh vé bén. Ham s6
y=[2f(x)—(x-1)*| c6 t3i da bao nhiéu di€m cyc trj ?

e

A.9. B. 3. C.7. D. 5.
Cau 48. Cho ham s y = f(X) c6 dao ham lién tuc trén R va d6 thi ham s6 y = f(X) nhu hinh vé
bén. Tim s diém cuc tri cila ham s6 Y = 2019 ("4
v
||‘\ : v“‘,.»"‘\\ / “
\ /z/‘ \‘.\. ‘“'.
.— 1‘0” _f'i‘ i v" =
A.13. B. 11. C. 10. D. 12.
Cau 49. Cho ham s8 y = f (x) c6 dao ham trén R. D6 thi ham s6 nhu hinh vé bén dudi.
YA
ot [2 £

B

S6 diém cuc ti€u cua ham s6 g(x)=2f (x+2)+(x+1)(x+3) la
A. 2. B. 1.

C. 3. D. 4.
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Caul.

Cau 2.

Cau 3.

HUONG DAN GIAI

Biét M(0;2), N(2;-2)1a cAc diém cuc tri ctia do thi ham sd y=ax®+bx*+cx+d. Tinh

gia tri cia ham s6 tai x=3

A. y(3)=2. B. y(3)=11.
C. y(3)=0. D. y(3)=-3
Loi giai

Dao ham y'=3ax’ +2bx+c

y(0)=2 d=2 a=1
y(2)=-2 8a+4b+2c+d=-2 =-3
. T = =
Tt gia thiét tacé |y'(0)=0 c=0 c=0
y'(2)=0 12a+4b+c=0 d=2

=y=x-3x*+2 = y(3) =2
D6 thi ham s8 y=x°>-3x*-9x+1 c6 hai diém cyc tri A va B. Di€ém nao dudi day
thudc dwong thang AB ?
A. M(0;-1). B. Q(-1;10). C. P(1,0). D. N(1;-10).
Cdch 1: Xétham s§ y = f (x)=x>-3x*=9x+1, f'(x)=3x*—-6x-9.

Ta cé f(x)z(%x—%j.f'(x)—Sx—Z.

D6 thi ham s§ f (x) c6 hai diém cuctri A va B nén f'(x,)=f'(x3)=0.

Ya=T(X,)=-8x,-2
Vg = F(Xg)=—8%; —2

Loi giai

Suy ra {

Do d6 phuong trinh duong thang AB 1a y=-8x-2.
Khi d6 ta c6 N (1;-10) thugc dudng thing A8 . Chon D
Cdch 2: Xétham s§ y = f (x)=x>-3x*—9x+1, f'(x)=3x"—-6x-9.
() =0 3x2 ~6x—9=0 @LX:_Q’l .
Suy ra toa d6 hai di€ém cyec tri ctia d6 thi ham s6 1a A(3;-26) va B(-1;6).
Ta cé NE’;(—4;32) cung phuong véi l](—l;8).
Phuong trinh duong thing AB di qua B(~1;6) va nhan u(-1;8) lam vecto chi phuong
Ia {X = ier)
y=6+8t
Khi d6 ta c6 N (1;-10) thudc duong thing AB . ChonD

Ham s6 f (X) =Cyyq + CoppoX + CinpoX? +...+ Cooio X**° ¢4 bao nhiéu diém cuec tri?
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Cau 4.

Cau 5.

Cau 6.

>

A. 0. B. 2018. C. 1. D. 2019.

Loi giai
Ta cd: f(X)=Cpyqe+CopoX +CipyoX’ +...+ Caoig X = (14 X

= f'(x)=2019.(1+x)**

)2019

= f'(x)=0=x=-1
Vi x=-1 12 nghiém bdi chdn nén x =-1 khong phai la diém cyec tri ctia ham s6.
Cho ham s6 f (x) =1+Cjx+C2x* +...+Ciox"°. S8 diém cuc tri ctia ham s& da cho bang

A.10 . B. 0. C.9. D.1.

Loi giai
Ap dung khai trién nhj thiic Niu ton, ta c6:
f(X) =1+CLx+C2Ax* +...+CIx" = (1+x)*
= f'(x)=10(1+ x)g
Bang bién thién
ad - -1 -0
- 0 +

f(xj o \ / +a0

Vay ham s6 da cho c6 duy nhat mot diém cuc tri X=-1 .

Gia tri cyre dai cia ham s Yy = X+Sin2X trén (0;72') la:

A. —+ B. —+ C.2—ﬂ+£. D.Z—E—ﬁ.
3 2 3 2

ol
ol

w|y
oy

Loi giai

Ta co: y':1+20052x:>y’=0c>c052x:—% c>2x=i%”+k2;rc>x:i%+k;r.

7 A 7 \ 2
Xét trén (0;7) taco X:% va X:?ﬂ.

Ta cd y"' =-4sin2x.

y”(%j =23 <0 nén x :% la diém cuc dai.

y”(%j =2J3>0 nén x= 2?7[ la diém cuc tiéu.

Vay gia tri ceec dai la y(%) = %+ ? .

Goi A, B, C la cdc diém cuc tri ctia d6 thi ham s6 y=x*—2x*+4. Ban kinh duong
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Cau?7.

Cau 8.
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A. 2 +1. B. 2. C.\J2-1. D. 1.
Loi giai

Cach 1:

X =
Tacod y'=4x®—4x.Khi dé y’=0c{

Suy ra d6 thi ham s& y = x* —2x* +4 c6 ba diém cuec tri la A(0;4), B(1;3) va C(-1;3).
Goi I 1a tAm duong tron noi tiép tam giac ABC, ta c6 BC.IA+ AC.IB+ AB.IC =0.

Ma AB:AC:\/E va BC=2 nénsuyra | O;M .
1+«/§

Phuong trinh duong thang BC 1a y=3.

Bén kinh duong tron noi tiép tam gide ABC 1a r=d(I,BC) =~/2-1.

Cach 2:

Ap dung cong thic tinh ban kinh dwong tron noi tiép tam giac ABC ta co:

- Suac :\/(p—a)(p—b)(p—C) _J2.1
p p

a+h+c
2

trong d6 a=BC =2; b=c=AB=AC=+2;p=

Cach 3:

Ap dung cong thiic tinh ban kinh dwong tron noi tiép tam giac ABC ta co:
(-2)°+81
(-2)°-8-1

Cho ham s8 y=x"-2x*+1 c6 d6 thi (C). Biét rang d6 thi (C) c6 ba diém cuec tri tao
thanh ba dinh ctia mot tam gidc, goila AABC. Tinh dién tich AABC.

A
":(p—a)tangzx/i—l vOi COsA = 0=A=90°.

A.S=2. B. S=1. C.S=%. D. S=4.

Loi giai
Tacd y =4 —4xy' =0 |
Y= Y= X=+1
Toa d6 cac di€ém cuc tri cia d6 thi ham s6 la: A(0;1), B(-10), C(1;0)
AB.AC =0

AB=(-1-1);AC=(L-1) = .
(51 AC=(2:-1) {AB:AC:ﬁ
Suy ra AABC vudng can tai A do do S=%AB.AC:1.

Cho ham s8 y = f(x) c¢6 dung ba di€ém cuyec trila —2; -1 0 va c6 dao ham lién tuc trén
R . Khi d6 ham s& y = f (x* —2X) cé bao nhiéu diém cuec tri?
A.6. B. 4. C.5. D. 3.
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Cau 9.

Cau 10.
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Loi giai
Do ham s6 y = f(X) c6 dung ba diém cuc trila —2; -1, 0 va c6 dao ham lién tuc trén R
nén f'(x)=0co ba nghiém ( don hoacboilé)la x=-2;x=-1 x=0.
bit g(x)=f(x*-2x) = g'(x)=(2x—2).f'(x* =2x). Vi f'(x) lién tuc trén R nén g'(x)

cting lién tuc trén R . Do d6 nhiing diém g'(X) c6 thé d6i dau thudc tap cac diém thoa

man
[2x-2=0
) x=1
X _2X = _2 - A A A AN - A (v} A 2 A AN AN
2, 1 < | x=0.Banghiém trén déu la nghiém don hodc boi 1é nén ham s6 g(x)
—2X=—
X X=2
x> -2x=0

¢ ba diém cuec tri.

Cho ham s8 f(x) = x*(x-2)e* c6 mot nguyén ham la ham s8 F(x). S8 di€ém cuc tri cta
ham s6 F(x) la

A. 1l B. 2. C. 3. D.o.

Loi giai
Ham s6 f(x) c6 TXDla R, c6 mot nguyén ham la ham s6 F(x) = F'(x) = f(x),

x=0

VxeR nén F'(X)=0< f(x):0<:>x2(x—1)e3X=0<:{ L
X =

Ta c6 bang xét dau F'(X) nhu sau

x l —0C 0 ] +0C

Fl(z)

Dua vao bang trén, ta thdy ham s6 F(X) c6 mot di€ém cuc tri.

S6 diém cuye tri ctia ham sd y =|sin X—% , Xe(-mr)la
A. 2. B. 4. C. 3. D.5
Loi giai

Xétham s6 y = f (x)=sin X—% voi xe(-m; 7).

TIM CUC TRI CUA HAM SO °




Cau 11.

f (x2)=smx2—§=@—§>@—f>o
4 4 4 4 8
BBT
x | -7 x, x, T
Yy — 0 + 0 _
z
4
y )
ﬂlx:.) / \ %

Dua vao bang bién thién, ta thdy ham sd ¢6 hai diém cuc tri va d6 thi ham s6 cat truc

hoanh tai

ba di€ém phéan biét khac x,X,. Suy ra ham sd y = , vOi xe(-7;7) ¢6 5 diém cuc

. X
SIN X——
4
tri.
Biét phuong trinh ax® +bx’ +cx+d =0 (a # O) c6 dung hai nghiém thywc. Hoi d6 thi
ham s6 y = ‘ax3 +bx? +cx+d| cé bao nhiéu diém cuec tri?

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

Loi giai
Chon D
Phuong trinh ax® +bx? +cx+d =0, a # 0 1a su twong giao ctia ¢6 thi ham s&
ax® +bx? +cx+d =0, a0 va truc hoanh.
Do phuong trinh ax® +bx? +cx+d =0, a# 0c6 dung hai nghiém thuc nén phrrong
trinh ax® +bx* +cx+d = 0c6 thé viét dudi dang a(x— Xi)2 (x—X,)=0 véi X, X, la hai
nghiém thuc cua phuong trinh (gia st X, < X,). Khi d6 d6 thi ham s&
y=ax’+bx*+cx+d (a#0) tiép xtic truc hoanh tai diém c6 hoanh dd X, va cat truc
hoanh tai diém c6 hoanh d6 X,.

D6 thi ham s§ y =ax’ +bx* +cx+d (a=0) tng voi ting truong hop a>0 va a<0:

TIM CUC TRI CUA HAM SO °




Cau 12.

a>0
a<0

o x, \mz
D0 thi ham s y =|ax® +bx? +cx+d| (a#0) twong tng la
ry

g T 9

O xq Ty

Vay do6 thi ham s y = |ax3 +bx? +cx+ d| (a=0) o tat ca 3 diém cuc tri.

Cho ham sd f(x) =ax® +bx* +cx+d c6 d6 thi nhw hinh vé bén. S6 diém cuc tri cia ham
s0 y=f(-2x*+4x) la.

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

Loi giai

Quan sat d6 thi f(X), ta thdy ham sd c6 hai diém cyec tri x=-2;x=0vi vay
f '(x) = 3ax’ + 2bx+ ¢ ¢6 hai nghiém x=-2;x=0nén f '(x) =3a(x+2)x.

Ta co:

y'= [ f(=2x* + 4x)]‘ = (—4x+4) T '(=2x* +2X) = (—4x +4)(=2x* + 4X)

= 3a(—4x + 4)(-2X% + 4%)(=2X? + 4x +2) ‘

&Y' =—48ax(x—2)(x —1)(x* —2x-1).

TIM CUC TRI CUA HAM SO °




Cau 13.

>

0
1
2

X
X
X va dau ctia y'ddi khi x qua moi nghiém trén. Vay ham s6 da cho cé

x=1+\/§
_x:l—\/f

5 diém cuec tri.

. A, M AVN . \ A 1 1 ’ « A7 . A A \ \
Biét rang do6 thi ham s0 y = > x? —3x—= ¢b ba diém cuc tri thudc mot duong tron (C)
X

Ban kinh cua (C) gén ding véi gid tri nao dudi day?

A.12,4. B.6,4. C. 4,4. D. 27.

Loi giai
Chon B

TXD: D=(—oo;0)u(0;+oo)

, 1 x*-3x°+1
y=Xx-3+5="—1—=
X X
X, ~2,8794
Yy =0 x*-3x*+1=0<> < X, ~0,6527
X, ~ ~0,5321

— Toa do céc diém cuc tri: A~(2,879;~4,84), B ~ (0,653;~3,277),C ~(~0,532;3,617).
Goi (C):x*+y*—2ax—2by+c =0 (1) 1a dudng tron di qua ba diém cyec tri .
Thay toa d6 ba diém A,B,C vao (1) ta dwgc hé phuong trinh 3 an sau:

5,758a—-9,68b—c~ 31,71 a~>5,374
1,306a—-6,554b-c~1117 < {b~1,0833
-1,064a+7,234b—-c=13,37 c~-11,25

= R~+al+b?’—c~.[41,3~6,4= -

Caul4. Cho ham s6y=f(x)cd dao hémf’(x):(3—x)(x2—1)+2x,‘v’XeR. Ho6i ham s&

y = f’(x)—x* -1 c6 bao nhiéu diém cuc ti€u.
A. 2. B. 3. C.4. D.1.
Loi giai
Tacd f'(X)=—x>+3x"+3x-3 = y'=f"(x)-2x=-3x" +4x+3.

21\/1_3.

!

y=0=x=

Y =—6x+4; y”(ZJM/_}:—Z«/l_ <0; "(2 ‘/_J 213> 0

Suy ra ham s6 ¢6 1 diém cuc tiéu.
TIM CUC TRI CUA HAM SO 0
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Cau 15. Cho ham s8¢ f(x)=ax*+bx*+c v6i a>0, ¢>2018 va a+b+c<2018. S§ difm cyec tri
ctia ham s8 y =|f (x)-2018| la
A. 1. B. 3. C.5. D. 7.

Loi gii
Chon D
Xét ham s8 g(x)= f(x)—-2018 =ax* +bx* +c—2018.
a>0 a>0

Ta cé 1¢>2018 =1:b<0 =ab<0= hams§ y=g(x) la ham tring phwong
a+b+c<2018 |c>2018

c6 3 diém cuec tri.
Ma g(0)=c-2018=g(0)>0, g(l)=a+b+c-2018<0=g (X, )<g(1)<0=do thi

hamsd y=g (X) cit truc hoanh tai 4 diém phan biét.

Db thi ham s6 y = g(x) 6 dang diéu nhu sau

Y

Tt d6 thi y=g(X), ta gitt nguyén phén phia trén truc Ox, phan duwdi truc Ox ta ldy

do6i xting qua truc Ox, ta duwgc d6 thi ham sd y = |g (X)| .

y

Tl d6 ta nhan thdy d6 thi y= ‘g (X)‘ c6 7 diém cuec tri.

Caul16. Ham s6 f(x)=|— 1—m (v4i m 1a tham s6 thuc) ¢ nhiéu nhat bao nhiéu diém cuc
X%+
tri?
A. 2. B. 3. C. 5. D. 4.
Loi giai
X

Xét ham s6 g(x)= -m, TXD: R.

x*+1

TIM CUC TRI CUA HAM SO °




Cau 17.

Cau 18.

>

., 1-x? , x=1
Ta ¢ g(x)=(1+;iy; g(x)=0¢:{x=_i.

Bang bién thién

X —oo -1 1 i

g(x) \. / \.

Tl bang bién thién ta c6 ham s8 y = g(x) ludn cé hai diém cuyec tri.

Xét phuong trinh g(x)=0 < ——-m=0< mx*-x+m=0, phuong trinh nay c6

X“+1
nhiéu nhat hai nghiém.
Vay ham s§ f (x) cé nhiéu nhét bon diém cuc tri.
Cho ham s6 y=f(x) c6 dao ham f'(x) =<X2 —1)(X—4) véi moi xeR. Ham s6
g(x)=f (3—x) c6 bao nhiéu diém cyrc dai?
A. 0. B. 1. C.2. D. 3.

Loi giai

Ttr gia thiét, ta c6 bang bién thién cia ham s6 f (x)

r i x L 1 4 00

ff'>

NN

Taco g(x)=f(3-x)=g'(x)= -

Tk bang bién thién cta ham sO f (X) ta c6

3-x<-1 X>4
g’(x)anf'(B—x)sOc{ c{

1<3-x<4
Nhu thé'ta ¢6 bang bién thién ciia ham s6 g(x)

L]
N
;

T — 00 —1

g'(x)

NN

Ttr bang bién thién, ta nhan thady ham s6 g(x) c6 mot diém cyc dai.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va bang xét ddu dao ham

TIM CUC TRI CUA HAM SO °




Cau 19.

>

2 2 o

X | x
l'l\')l 0 3 0

Ham s8 y=3f(—x* +4x* —6) + 2x° —3x* —12x* ¢4 tat ca bao nhiéu diém cuc tiéu?
A. 3. B. 0. C. 1. D.?2.

Loi giai
Co y' =—(12x> - 24X). f'(—=x* +4x* —6) +12x° —12x> — 24X
=—12x(x* = 2). f'(=x* +4x* —6) +12x (x* = x* - 2)

=—12x(X =2).( F/(-x* +4x* —6) = (x* +1)).

x=0 x=0
Khidé y'=0c{ f/(—x* +4x2—6) - (xX*+1) =0 = {x = +/2
x*-2=0 f'(—x*+4x*-6)=x"+1

Tacd —x* +4x> —6=—(x*-2)"-2<-2, VxeR.

Do do6 f'(—x'+4x*-6)< f'(-2)=0, VxeR.

Ma x*+1>1, VxeR.

Do d6 phuong trinh f '(—x* +4x* —6) = x* +1v0 nghiém.

Ham s8 y =3f (—x* +4x* —6) +2x° —3x* =12x* c6 bang xét ddu dao ham nhu sau

—0 = J9 0 2 +30

" - 0 a2 b = B @

Vay ham s8 y =3f (—x* +4x* —6) + 2x° = 3x* —12x* c6 2 diém cuyec tiéu.

Cho ham s6 y = f(X) c6 bang bién thién nhu sau

x |- -1 0 1 +0
V' + 0 - + 0 -
2 3
—o —1]-1 2

S6 diém cuec tri cia ham s6 y =| f (x)| la

A. 7. B.5. C.6. D. 8.
Loi giai
Goi d0 thi ctia ham s8 y = f (x) 1a (C).
Dat g(x)=|f(x)| va goi (C’) 1a d6 thi cia ham s6 y = g(x). Db thi (C') dwoc suy ra
tir d6 thi (C) nhu sau:

+) Gitt nguyén phan d0 thi ctia (C) phia trén OX ta dugc phan L.

TIM CUC TRI CUA HAM SO 6




Cau 20.

Cau 21.

>

+) V6i phan do thi cua (C) phia dudi Ox ta ldy ddi xting qua OX, ta duoc phan I1.
Hop ctia phan I va phan II ta dugc (C').
Tt cach suy ra do thi cua (C') t (C), két hop v6i bang bién thién cua ham sd

y="f (X) ta c6 bang bién thién cia ham s6 y =g (X) = | f (X)| nhuw sau:

X —0 a = | b 0 c | +00

NN TN

Ttr bang bién thién ta thay ham s§ y =|f (x)| c6 5 diém cuec tri.

Cho ham s6 y = f (x) c6 bang xét dau cua f'(x)
T |—’L - 2 TR e
f'(z)

- 0 4+ 0 =0 4+

3
Hoi ham s& g(x)=f (1-x)+ % —x*—3x dat cuc tiéu tai diém nao dudi day?

A. x=-1. B. x=3. C. x=2. D. x=-3.
Loi giai
f//(_z
Ta c6: y = f(x) dat cye tiéu tai X=-2,x=5va dat cyec dai tai x=2,nén: { f"(2)
f”(5)

)>0
<0 .
>0

g

! ! 2 g
+9'(x)=—f'(1-x)+x*-2x-3 = )
g

Vay ham s6 da cho dat cuc tiéu tai x=3.
Cho ham s6 y = f(X) c6 dao ham lién tuc trén R. D9 thi ham s6 y = f'(X) nhu hinh vé

sau.:

TIM CUC TRI CUA HAM SO 6




/ 1 lo1

SO diém cuc tri cia ham sd y = f(X)—5x la
A. 3. B. 4. C. 1. D. 2.

Loi giai
Tacd y=f(x)-5x.Suyra y' = f'(x)-5.
S6 diém cuc tri cia ham s6 y = f(X) —5x la s6 nghiém boi 1é ctia phuong trinh y'=0.

Taco y'=f'(x)-5=0< f'(x)=5.

y=>5 ty 1.’/ J(x)

-

O 1

Dua vao db thi ta c6 y = f'(X) cat dwong thang y =5 tai duy nhat mot diém. Suy ra s6
diém cuee tri cilaham s6 y= f(x)—-5x 1a 1.
Cau 22. Choham s6 y=f (X) la ham s6 bac bon. Ham s6 Yy = f’(X) c6 d6 thi nhu hinh bén. SO

diém cuec tri cia ham so f (\/xz +2X+ 2019) la

YA
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A.3. B.2. C.1. D. 4.
Loi giai
Xx=-1
Tir d6 thi ham s6 y = f'(x) tathdy f'(x)=0<|x=1 .
x=3
Bang bién thién
I ~ — | | 3 X
S (x . 0 0 0 +
f( I| N
flx)
f(—l) f( 3)
Xétham 8 g(x)= f (V3 +2x+2019).
g'(x) = /(X +2x+2019). 2“2 = 1/(x*+2x+2019). 1
24X +2x + 2019 VX2 42X+ 2019
g'(x)=0< /(i +2x+2019), 1 g
VxE +2X+2019

X +2x+2019 =-1 [ /x¥+2x+2019 = ~1(vn)
X2 +2x+2019 =1 x* +2x+2018=0(vn)
= =

=0 X2 +2x+2019 =3 x* +2x+2010=0(vn)
x=-1 | x=-1

f’(\fxz +2%+2019)=0

X+1
JX2 +2x+2019

< x=-1.
Ttr d6 thi ham s6 y = f'(X) ta co: x >3 thi f’(x)>0.

Ma /X2 +2x+2019 >+/2018 > 3 nén f'(\/xz +2x+2019)>0 véi VxeR.

Bang bién thién

g'(x) - 0 =

g(x) \ /

Vay g’(x) chi d6i ddu qua nghiém x=-1. S8 diém cuc tri cia ham s6 la 1.

Ciu 23. Choham s6 y = f(X) ¢ d6 thi nhu hinh vé dudi day:
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Vi

f(x)
? . ? \ A 1 X
Tim sO diém cuc dai cia ham s y=| —— ~2019"™
2018
A. 1. B. 3. C.0. D.2
Loi giai

1 f(x) .
xahmﬂssyzg(mz{i&@) _2019"™.

f(x)
Ta c6:g'(x) = f(x)(Egigj |n(§gi§j—-f(x)zolg“”lnzolg

B f(x)
= '(x) (Lj |n(ij—2o19f<*) In 2019} (1)
2018 2018

f(x)
Taco: |[=2-| In[ =2 |-2019'" In2019 | <0;vx (2) .
2018 2018
Xét phuwong trinh:

1 '™ 1 x .
g(x)=()c>f'(x){(ﬁaigj In(§6I§j—2019“)In2019}=()¢>f (x)=0.
Dua vao d6 thi ham sd y = f(x) ta thdy ham s6 c6 mét diém cuc dai va hai diém cue
tiéu.
Ma tir (1) va (2) ta thdy g'(x) trdi dau véi f'(x).
Vay ham s§ y = g(x)c6 hai diém ciee dai va mot diém cuc tiéu.

— ’ _ w3 2
Ciu 24. Cho ham s Y= T(¥) ¢¢ dao ham tai Vxe R, ham g [ (X)=X +ax +bx+c
C6 &6 thi (nhw hinh vé)

LN

S8 diém cuc tri ciaham s y = f [ f '(x)] la

A. 7. B. 11. C. 9. D. 8.

TIM CUC TRI CUA HAM SO e
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Loi giai
Chon A
Quan sat d6 thi, nhan thay do thi ham s6 f'(x) = x* +ax’ +bx+c¢ di qua cdc di€ém
0(0;0); A(-10); B(1;0). Khi d6 ta c6 hé phuong trinh:
c=0 a=0
a+b=-leib=-1= f'(x)=x*-x= f"(x)=3x"-1.
a-b=1 c=0

bit: g(x)=f(f'(x))

(
Ta cé: g'(x) (f[f’ )_f [f ] [(x3—x)3—(x3—x)}(3x2—1)
=x(x— )(x+1)(x3—x 1)(x3—x+1)(3x2—1)

[x=0 [x=0
w=1 x=1
w1 X=-1
9'(x)=0<= O 120" Xx=a(~0,76)
a0 |X=D(b=-132)
3x*-1=0 = i
- 3
Ta c6 bang bién thién:
X |—x 1 1 a 1 +w
b -1 _E 0 E
g 0 - 0 + -

* Cdch xét dau g'(X): chon x=2e(L+0) tacd: 9'(2)>0=>g'(x)>0Vx e(L+x), tir d6
suy ra ddu cua g'(x)trén cdc khoang con lai.
Duea vao BBT suy ra ham s6'c6 7 diém cuc tri.
* Trac nghiém: S diém cuc tri bang s6 nghiém don ( nghiém bdi 1é) ctia phuong trinh
da thirc g’(x) =0.PT g'(X) =0 ¢6 7 nghiém phan biét nén ham s6 da cho c¢6 7 di€m cye
tri.

Cau 25. Cho ham s6 y= f(x) c6 dao ham trén R va c6 do thi 1a dudng cong nhu hinh vé. Dt
g(x)=3f(f(x))+4.Tim s6 diém cyc trj ctia ham s§ g(x)?

TIM CUC TRI CUA HAM SO °




Ay
-1 2 3 |4
0 X
A. 2. B.8. C. 10. D.6.
Loi giai

=0
=a

X) , (2<a<3).

[ f
f
X

_X

I
o O

f (x)=0 c6 3 nghiém don phan biét x,, x,, X, khac 0 va a.
Vi 2<a<3 nén f (x)=a c6 3 nghiém don phan biét x,, x;, X; khac x,, x,, X, 0, a.
Suy ra g'(x)=0 c6 8 nghiém don phéan biét. Do d6 ham s& g (x)=3f (f (x))+4c6 8

diém cuec tri.
Cau 26. Chohamso y= f'(x—1) c6 d6 thi nhw hinh vé.

TIM CUC TRI CUA HAM SO °
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Ham s8 y = 72"""* dat cuc tiéu tai diém nao?

A. x=1. B. x=0. C. x=2. D. x=-1.

Loi giai:

Tacéd: y =[2f'(x)-4]7z"" ¥ *Inz.
y=0=2f'(x)-4=0< f'(x)=2.
D6 thi ham s6 y = f'(x) nhan duoc tie viéc tinh tién d6 thi ham s6 y = f'(x—1)sang

trail don vi

X=-2
nén f'(x)=2<|x=0 .
x=1

Do x=-2 va x=1 la nghiém boi chdn nén ta cé bang bién thién sau:

X —00 -2 0 1 +00

!

y - 0 - 0 + 0 +

+00 +00

T bang bién thién ta c6 ham s6 dat cuc tiéu tai x=0.
Ciau27. Cho ham s6 y=f (x) c6 d6 thi nhe hinh vé. SO0 diém cuc tri caa ham sd

y=|2f(x)+5|+3 la

TIM CUC TRI CUA HAM SO °
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@ 2 "

! T

A. 2. B. 3.

Tac6 y=[2f (x)+3]+3= /(2 (x)+5) +3. Khidé y'=

'e
o
i
\l

Loi giai

2(2f (x)+5) 1 (x)
(2£(x)+5)

Xét f'(x) =0 dya vao d6 thi c¢6 hai nghiém x=0; x=2_
Xét 2f (x)+5=0< f(x)= _75 dua vao d6 thi c6 ba nghiém x,, x,, x, thoa man

X, <0<x,<2<x,.

Khi d6 ham s§ y=[2f (x)+5[+3 c6 bang bién thién:

—© X 0 X 2 X3 +00

N /N N

Do d6 hamso y= |2f(x)+5| +3 ¢ 5 diém cuec tri.

Cau 28. Cho ham s§ y=Tf(x), ham s6 y=f'(X) c6 d6 thi nhu hinh vé. Ham s§

inx— 5sin x—1)°
g (X) =2f (SSIHZX 1} + ( 2 ) +3 ¢6 bao nhiéu diém cuec tri trén khoang (0;27z) ?

TIM CUC TRI CUA HAM SO e




T
A. 9. B.7. C.6. D. 8.
Loi giai
Jl,y
_______________ 3
i
I |
] ]
] ]
i ]
] ]
] ]
1 ===a1 i
1 I I
1 I 1 1
i BN R N
-3 -1 9N 2
3 l
g t---= Y=z
. . 2
Ta & g(x):Zf(SSm x—l}{Ssm x—lj 3
2 2
5 i L i 1 cosx=0
COS X sin x — sin x —
"(x)= 2f'| — = |[+2| —||=0& inx— inx—
g'(x) > { ( > J ( 5 ﬂ 2f,(SSlnx 1j+2'(55|nx 1]:0
2 2
it t="2"X71 1w (0;27) > te[-3.2]
[ t=1
5si 1 5si 1 t_1
Khi d6 - Zf(_jz[_jo thanh ()=t | 3
2 2
t=-1
t=-3
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inx— X= 0;2
t:1:>—58mX 1:1<:>sinx=§<:>[ o< : ™)
- Véi 5 X=aze(0,27z)'
1 5sinx-1 1 . 1 {x:%e(o;zﬂ)
t== "~ " =" osinx=- -
. Véi 2 3 X=a4e(0,27z)-
inX— X= 0;2
t:—lzwz—lcsinx:—lc{ aSE( ) ﬂ)
- Vi 2 5 XZ(ISE(O,Z?Z').
t=—3:>%=—3<:>sinx=—1<:>x=37”e(0;27z)
0 Voi
x=2¢(0;27)
cosx=0< 32
X=—ﬂe(0;27r)
N 2 :

Vi X = 377[ 1a nghiém kép nén khong 1a diém cuc tri ciia ham s§ y = g(X).

Vay hamsd Y= (X) c6 7 diém cuc trj trén khoang (0;27[) )
Cau 29. Cho ham s6 y = f (x) biét f'(x)=x" (X—l)3 (X2 —2mx+m +6) . SO gia tri nguyén cta tham

s6 m dé€ham s6 da cho c¢6 diing mot diém cuec tri la
A. 7. B. 5. C.6. D. 4.

Loi giai
x=0

Cho f'(x)=0=|x=1
g(x)=x"-2mx+m+6=0
Trong d6 x=0 la nghiém boi chanva x=11a nghiém bai 1.
Ham s6 d& c6 mot cyec tri khi va chikhi f'(x) d6i ddu mot Ian khi va chikhi f'(x)=0
c6 mot nghiém boi lé.
+ Truong hop 1: Phuong trinh g(x)=0 v6 nghiém hogc c6 nghiém kép:
Khi dé: A'<O0<m?-m-6<0<-2<m<3.
+ Trueong hop 2: g(x)=0 c6 hai nghiém phan biét, trong d6 ¢6 1 nghiém x, =1
Véi x =1, tacéd: g(1)=1-2m+m+6=0<m=7.

x=1
V6i m=7 = g(x)=x*-14x+13=0 <:{ 3 (thda man)

Vay me[-2;3|u{7}, ma meZ=>me{-2,-10;1,23;7}.
Cau 30. Cho ham s8 y = f (x) c6 bang bién thién nhu sau:
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X o0 -1 0 1 0
) - 0 + 0 - 0 +
40 +0
, \ / -1 \ /
-2 -2

S8 diém cyc tiéu cua ham s§ g(x)=2(f (x)) +4(f(x)) +1 1a
A. 4. B. 9. C.5. D. 3

Loi giai
ChenC

Dao ham: g'(x)=6f'(x)(f (x))" +8f'(x) f (x).

X
X
X
X

g'(x)=0=| f(x)=0 <|x=
X
X
X
X

Bang bién thién:

X —0 X X3 =1 X, 0 X5 1 Xg X, +00

9'(x) ~0+0-0+0-0+0-0+0-0+

Dua vao bang bién thién, ham s6 g(x) c6 5 diém cuc tiéu.

Cau 31. Choham s8 y = f (x) c6 dao ham trén R va do thi cia ham s6 y = f'(x) nhw hinh bén.

[

Khang dinh nao duéi day dung ?
A.Hams8 y = f (x)—x*—x+2019 dat cuc dai tai x=0.
B.Ham s8 y = f (x)—x*—x+2019 dat cuc tiéu tai x=0.

C.Ham s8 y = f (x)—x* —x+2019 khong cé cuc tri.

D.Hamso y=f (X)—XZ—X+2019 khong cé cuc tri tai x=0.
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Loi giai

Taco y' = f'(x)—2x-1.
Cho y'=0« f'(x)=2x+1 (1) .

Dua vao d0 thi ctia ham s6 y = f'(x) va duong thang y=2x+1 ta c6 thé nhan thay
phuong trinh (1) ¢6 it nhét 2 nghiémla x=0 va x=2.
Xét ddu x=1€(0;2), taco y'(1)= f'(1)-5<0 tir d6 ta nhan dinh ham s6
y = f (X)—x*—x+2019 dat cuc dai tai x=0. Ta chon ddp 4an A.
Cau 32. Cho ham sd y = f(x) lién tuc trén tap s6 thuc R va ham s6 g(x) = f(x) —%xz +x+1. Biét

d6 thi cia ham s6 y = f'(x) nhuw hinh vé dwdi day

y

Khang dinh nao sau day dtng ?
A. Db thi ham s6 y=g(x) ¢ 2 diém cue tiéu va 1 diém cue dai.

B. D6 thi ham s& y=g(x) c6 2 diém cuyec tiéu va khong co diém cuc dai.
C. D06 thi ham s& y=g(x) c6 1 diém cuc tiéu va 2 diém cuc dai.

D. D6 thi ham s6 y = g(x) co 3 diém cuc tiéu va 1 diém cue dai.

Taco g'(x) = f'(x)—(x-1).

Loi giai

9'(x)=0< f'(x)=x-1 day la phwong trinh hoanh d6 giao diém cua d6 thi ham s6
y = f'(x) va duong thang y =x—1.
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Cau 33.

Tt &6 thi ham s6 y = f'(x) va duong thang y=x-1taco g'(x) =0 x=-1, x=1, x=3
Bang bién thién

X - 0 -1 1 3 +00

g'(x)

-0
g(x) 9(1) /
\ 9(-1) /l \‘ 9(3)

Tt bang bién thién suy ra d6 thi ham sd y=g(x) c6 2 diém cuec tiéu va 1 diém cuc dai.

Cho ham s6 y=f (X) lién tuc va c6 dao ham trén [0;6]. D6 thi cia ham s6 y= f'(X)
trén doan [0;6] duoc cho boi hinh bén dwdi. Hoi ham s6 y = [f (X)]2 +2019 co toi da

bao nhiéu diém cuec tri trén doan [0 X 6] .

'\'J\
\=f'(\')
1
Avaa
A. 7. B. 6. C. 4. D. 3.
Loi giai
f(x)=0
Taco y=2f(x)f'(x);y=0<
x=1
Ttr d6 thi chia ham s6 Yy = f'(X) trén doan [0;6] suy ra f'(x):0<:> x=3.
X=5

Bang bién thién ctia ham s8 y = f () trén doan [0;6]:
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Cau 34.

X 0 1 3 5] 5
f [1} | ] - { | 0 -—
\ \'L_n

Tl bang bién thién suy ra phwong trinh f (x)=0 c6 t6i da 4 nghiém phan biét trong
[0;6] 1a x, €(0;1), X, €(1;3), %, €(3;5), x, €(5;6).
Vay ham sd y= [ f (X)]2 +2019 c6 toi da 7 diém cuec tri trén doan [0;6] )

Cho ham s6 y = f (X) c6 bang bién thién nhw hinh vé
00 -2 -1 3

“\ N

Xétham s6 y=g(x) = f |X 4| + 2018 . S6 diém cuc tri cia ham s8 ¢ (X) bang
A. 5. C. 9.

Loi giai
Goi (C)1a d6 thi ciaham sd Yy = f(X).
Khi dé ham s8y = f (x—4) c6 d6 thi (C') v¢i (C') 1a anh cta (C) qua phép tinh tién

w
g
¢

B. 1. D. 2.

sang phai 4 don vi.
Tir bang bién thién ctia ham Y = f(X) suy ra bang bién thién ciia ham sy = f (x—4)

la:

X —X 2 3 7 9 +x
+x | 3
- A1 .
}-:f{x—4] \ s x“ah {,// .
h Ny //'/ h“"-._hh.‘ K_z ™ "-\.HH
_“—2 # [:l # — —
Tt d6 suy ra bang bién thién cia ham s6 y = f (|X 4|)

X -0 -1 1 4 ] 9 10

Vay hamso y = f (|X —4|) cho ¢4 5 cuec tri.
Do déham s& y = g(X) = f (|x—4])+2018" ¢ 5 ey tri.

Cau 35. Cho ham s§ y = f (x) c6 dao ham trén R. Biét ham s8 ¢6 d6 thi y = f'(x) nhw hinh vé.

Ham s6 g(x) = f (x)+x dat cuc tiéu tai diém.
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Cau 36.

A. x=1. B. x=2. C. khong c6 diém cyec tiéu. D. x=0.
Loi giai

Tacé g'(x)=f'(x)+1.Khidé g'(x)=0< f'(x)=-1(1).

Nghiém cta (1) 1a hoanh d6 giao diém ctia ¢6 thi ham s§ y = f '(x) va duong thing
y=-1.

Dua vao d6 thi ham s8 y = f'(x), ta thdy d6 thi ham s§ y = f '(x) va duong thang

y=-1c¢b
x=0
ba diém chung c6 hoanh d6 1a 0;1;2. Do d6 f'(x)=-1<|x=1.
X=2
x=0
Suyra g'(x)=0<|x=1.
X=2

Trén (—o0;1) duong thang y =-1 tiép xtc hodc ndm trén d6 thi ham s8 y = f'(x).
Trén (1,2) duong thiang y =-1 nam dudi do thi ham s6 y = f '(x).
Trén (2;+») duong thing y=-1 nidm trén d6 thi ham sd y = f ().

Ta c6 bang bién thién

g(x) \ 2(2)
g[ﬂ/ \

Tt bang bién thién suy ra ham s6 g(x)dat cuc tiéu tai diém x=1.

Cho ham s8 Yy = f(X) c6 dao ham trén R vaham s y = f'(X) c6 do thi la duong cong
trong
hinh vé dwéi day
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|
|

S6 diém cuc dai ctia ham s6 g(x) = f (x3 —3X) 1a

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

Loi giai
3x*-3=0 @)
Ta cé: g (x)=(3x2—3)f (X3—3X), g (X)=O<:>[f '(X3—3X)=0 @
D) & x==1.
e . X} —3x=-2
Dua vao do thi da cho thi (2) <| |
X*—-3x=1

x=1
Trong d6 phuong trinh x° —3x=-2 < {X -
Con phuong trinh: X*-3x=1 cé 3 nghiém phan biét: —2<x <-1, -1<x,<0 va
1<x,<2
Ta c6 bang bién thién cuia ham s6 g(x)

T |- —2 T —1 T
g'(x) ) 0 + 0 -

o I N

Vay ham s8 g(x) c6 2 diém cuc dai

1 Ty +o0

=]

Cau 37. Chohamso y= f(X) la mét ham da thitc c6 d6 thi nhw hinh vé
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S6 diém cuc tri cia ham sd y = f (X2 —2|X|) la

A. 3. B. 4. C.5. D.é6.

Loi giai
Chen C

Xéthémsé’f x —2x [f x2 ZX] 2(x— 1)f'(x2—2x)
X
f

Cho [f(x —2x)] { =( )

Dua theo d6 thi ham s& f(X), ta thdy f(x) €6 2 cuc tri tai x=-1;X=1. Do d6

x=1—\E
. 2_ox=-1
f(x2—2x)=0<:{x2 X o x=1+2
X‘—-2x=1 1

+V6i 1-42 <x <142 thi 0<(x-1)" <2 -1<x?-2x <1.Khi do, f'(x2—2x)<0
(theo d6 thi ham s6 f(X) )

+V6i x <1-+/2 hay x>1+42 thi (x-1)" > 2 x*~2x>1. Khi d6, f'(x*~2x)>0(theo
d6 thi ham s& f(X) )

Tt d6, ta c6 bang xét dau cua [ f (XZ— 2 X)J

X ) 1-2 1 1+-2 +20
[f[‘r“—h-:]j ; 0 + 0

£(x2-2x) \ T~ /

Bang bién thién ctia y = f (x2 - 2|x|) nhu sau

X —0 —-1- J— -1 1 1+\.'{_ -+
=R | /\/ﬁ\ _—

Vay hamsd y = f (x —2|x|) cd 5 cuec tri.
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Cau 38. Cho ham s6 y= f(x) lién tuc va ¢ dao ham trén [0;6]. D6 thi ctia ham s6 y = f'(x)
trén doan [0;6] duoc cho boi hinh bén dwdi. Hoi ham s8 y =[f (X)]2 co toi da bao

nhiéu cuec tri?
¥y F 3

A.7. B. 5. C. 4. D. 6.
Loi giai
Chon A
Ta c6 y:[f(x)jz:>y’=2f(x).f’(x).
V=0 o f(x)=0
f'(x)=0

f'(x)=0 < xe{1;35}.
Dua vao do thi ham s6 cua y = f'(X) ta c6 bang bién thién ctia ham s y = f (x) trén
doan [0;6] 1a
Tt bang bién thién, ta thdy phuong trinh f (x)=0 c6 t8i da bon nghiém phén biét véi
0<x <1l<X,<3<X<5<X,<6.
Do d6, phuong trinh y'=0 ¢6 t6i da 7 nghiém phan biét va déu la nghiém don.
Vay ham s6 y = [ f (X)]2 cHdtoida 7 cuec tri.
Cau 39. Cho ham s y = f (x)=ax* +bx’ +cx’ +dx+e. Biét rang ham s y = f'(x) lién tuc trén R

va c6 d6 thi nhu hinh vé bén. Hoi ham s6 y = f 2X X ) c6 bao nhiéu diém cye dai?

/\k /

0|

A. 5. B. 3. C. 1. D. 2.
Loi giai
x=1
., , 2X— X2 =—4 x=1
Ta co: y'=(2-2x).f (2x—x2):0<:> oy 1 c{lei\/g.
2x— X =
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x —x 1-45 1 1+45 +00
2-2x + | + 0 ~ | _
£(2x=%) - 0 + + 0 -
v - 0 + 0 - 0 ~

Suy ra ham s6 ¢6 1 cyc dai.
Luu y: O bai todn nay, vidn d& m&u chét 1a ching ta phai xét ddu dwoc lwong

f’(2x - xz) )
Cau 40. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh vé bén. Ham s6 y = f (—x+3) dat cuc
dai tai
X -00 -1 0 2 +o0
1 1
f(x) / \ / \
-2
A.x=-1 B. x=2. C. x=0. D. x=3.
Loi giai
bat —x+3=t.

Cau 41.

Ta thay [ f (—X+3)]' =—f'(-x+3)=—f'(t) nén d& ham s6 y= f(—x+3) dat cyc dai thi
ham s6 y = f(t) phai dat cuc tiéu

Theo bang bién thién thi ham s6 y = f (t) dat cuc ti€u tai t=0

Suy ra ham s6 y = f(-x+3) dat cuc dai tai —x+3=0 hay x=3

Cho ham s§ y=f(x) lién tuc trén R va c6 do thi nhuw hinh vé. Hoi d6 thi ham s6

y=|f (X))

cd tat ca bao nhiéu diém cuec tri?

D.o.
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Loi giai

Goi cac nghiém cua phuong trinh f (x)=01an luot la x; X,; X, trong d6

X <0<x, <l<X,.

!

() ki () >0

f(x), Vxe(0;X,)U(Xy;+0)

(

—f(X),Vxe(X,;%;) -
(—=x), VX & (=0;=%; ) U (=X,;0)
—f

Y f(x)) khif(|x|)<o f
(=), VX & (=X3;-X,)
f'(x), VX €(0;%,) U (Xy5+0)
i — (), Vx e (X, %)
—f'(=x), VX € (—o0;—%; ) U(=x,;0)

f'(—x),vxe (=X,

y=0=x=4%1

_Xz)

x=0
y'khong xac dinh tai | X =X,
X=%X,
Khi d¢6 ta c6 bang bién thién cua ham s0 y —| ‘nhu’ sau:
X | —= —X; -1 —X, 0 Xy 1 X +o0
i I S N B B

N TN T

.

N

Nén ham s0 cé 7 cuec tri.
Cach 2:

Ham s6 y = f (X)c6 mot cuc tri dwong la x =1va phuong trinh f (x)=0c6 2 nghiém

duong nén ham s8'y = f (|x|) ¢ 3 cuc tri va phwong trinh f (]x)=0 ¢6 4 nghiém nén

ham s6 y—‘ (11 ‘c07cu’ctr1

Cach khac: Ttr d6 thi ctia ham s6 y = f ()
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Pt = -

[N X B L L

-2 -1 0 1 T
= -1 _0] 1 2 =

Tt d6 thi suy raham s6 y =| f (|x|)| c6 7 diém cuec tri.

Cau 42. Cho ham s6 f(x) c6 do thi ham s y= f'(x) dugc cho nhu hinh vé bén. Ham s8

¢6 nhiéu nhét bao nhiéu diém cyec tri trong khoang (-2;3)?

TIM CUC TRI CUA HAM SO a
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Cau 43.

B oemmermmeeeneeeas 1
g
-5 = ‘—-(").\ Eg I“» Ai |
A. 6. B. 8. C. 3. D. 5.
Bai giai
2
D3t g(x)= f(x)+X?— f(0)
x=-2(L)
Tacéd: g'(x)=f'(x)+x, g'(x)=0<|x=0
X=2

( Nhdn xét: x =2 la nghiém bji 16, x=0 c6 thé’ nghiém boi 1é hodc nghiém béi chin tuy nhién
khong anh hwong dap s6'bai todn)
X -2 0 2 3
g’(x) + 0 — 0 +

g(x)

Suy raham s6 y = ‘g (X)‘ c6 nhiéu nhét 3 diém cyc tri trong khoang (-2;3)
Cho ham s0 da thiec y = f (X) c6 dao ham trén R, f (O) <0 va d6 thi hinh bén duwdi la

d6 thi cia dao ham f '(X). Hoi ham s6 g(x) = | f(x)+ 3x| c6 bao nhiéu diém cuec tri ?

uh
2

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

Loi giai
TIM CUC TRI CUA HAM SO Q
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Xétham s§ h(x)= f (x)+3x, xeR.
h'(x)=f'(x)+3, xeR.

I
|
[

h'(x)=0e f'(x)=-3<

<X X X X
nmn
N P o

Véi x =2 la nghiém kép vi qua nghiém X =2 thi h’(x) khong d&i dau.
f'(x)<-3 ¥Vxe(—»;-1 0;1

Duwa vao d6 thi ham s ctaa f'(X),tacé: (x)< € (-ei-1) o (0:1) .
f'(x)>-3 Vxe(-1;0)U(1;2)U(2;+)

Mit khac h(0)= f(0)+3.0<0.

Bang bién thién cia ham h(X) =f (X) +3X:

< —0C —1 0 I 2 X
W'(x) 0 . 0 0 t 0 t 0
hix) vl T
N / y=1>0
\ h(0) /
/. \ / h
hi—1) hil)
Tir d6 ta suy ra bang bién thién cua ham s g (x) =|f (x)+3x| =|n(x)|:
~ 1 0 1 a b~
Il 1) (1)
glx) \ / \In'.h
hi0)
= Ham s6 g(x) =|f (x)+3x| =|h(x)| c6 5 diém cuc tri.
Cau 44. Choham s8 y = f(x) c6 bang bién thién nhu sau:
— -1 0 1 -0

y _m\-z /] \-2/:L

S6 diém cuc tiéu ctia ham sd g(x) =2f3(x)+4f*(x)+1 1a
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Cau 45.

>

A. 4. B. 9.

g'() =6 '(x) F2()+8F () F () =2F () () (3F (x) +4).

C.5.
Loi giai

D. 3.

f'(x)=0
g'X)=0<| f(x)=0

4

T09=3

Tt bang bién thién cua ham s6 y = f(x) ta co:

x=-1

+ F'(X)=0<=|x=1 .
x=0

+ Phuwong trinh f (x) =0 c6 2 nghiém X, va X, (gia st x,<X, ). Suy rax <-1 va 1<x,.

4
+ Phuong trinh f(X)=—§ co 4 nghiem X, X,, X5 X (gla st X, < X, < X5 < X;). Va4 gia

tri thoa man yéu cau sau: X, <X, <—-1;-1<x, <0;0< X, <1;1< X5 <X, .

Bang bién thién ctia ham s6 y = g(x)

@ — OO0 @l

S(a) 0 + + 0 3 o A " 4

J(x) 0 - - — 0 +

3/(":) 4 } 4+ 0 0 t + 0 - — 0 + +-

NSNS NSNS NS

Suy ra ham s6 y = g(x) ¢ 5 diém cyc tiéu.

a'(x)

glx)

Cho ham s8 da thie f(X)=mx*+nx* + px* +gx® +hx+r, (m,n, p,g,h,r eR). Do thi ham
s6 y=f'(x) (nhw hinh vé bén dudi) cit truc hoanh tai cac diém cé hoanh d6 Ian luot 1a
3

2 2
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S8 diém cye tri ctia ham s8 g (x)=|f (x)—(m+n+p+g+h+r) 1a

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

Loi giai
Chen B

vig, 2,2, 1
2 3
f'(x)=5mx" +4nx* +3px* +2gx+h :5m(x+1)(x—gj(x—§j(x—l—lj.

2 3

la nghiém ctia phuong trinh f'(x)=0 nén:

N|U1

Suy ra 5mx* +4nx* +3px’ +2gx +h =5m(x _2_3?X3+Af x%%x—%j

Pong nhat hé s, ta duoc n—?m p—ﬁm;q ® h—ﬁm

12 3

Suy ra g(x)=‘f(x)+%m—r

h(x):f(x)+9—;m—r

U Xét .
= h'(x) = f'(x) =0 c6 bén nghiém phan biét, nén h(x)cé bdn cuec tri.
25 215 35 274 -93
h(x)=0 mx® —=mx" +=—mx’ + =mx’ - =——mx+r=——m-+r

0 Xét 4 12 3 4 2

25 215 s 35, 2714 93
SX =X+ =X+ =X - ——x+—=0.

4 12 3 4 2

Dt k(x)=x —éx4 215X3+§x2—&x+%.
4 12 3 4 2

200 ta
3 —J
klr / \ 9 / < \ /
{ ’ k{ ljl y< )
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Tt bang bién thién, suy ra phuong trinh h(x)=0<k(x)=0 ¢6 3 nghiém don phéan
biét.
Vay ham s6 g(x) ¢6 7 cuc tri.

Cau 46. Cho ham sd y = f(x) c¢6 d6 thi nhu hinh bén dudi

——t—-——

v

Goi S la tap hop tat ca cdc gid tri nguyén cua tham s6 me[-100;100] d€ ham s6
h(x) :‘ f2(x+2)+4f(x+2) +3m‘ c6 dung 3 diém cuc tri. Tong gia tri cua tat ca cac phan

tke thudc S bang
A.5047 . B.5049 . C.5050 . D.5043 .

Loi giai
Chon B

Dat g(xX) = f?(x+2)+4f (x+2)+3m=g (X) =2 (x+2).f (x+2)+4f (x+2)

¢ Ne0 X+2=1
g (0=21 (+2.[F(x+2D)+2]=0 | (X+2)‘2@ X+2=3
(x+2)=- X+2=ae(-10)
x=-1
& x=1 la 3 nghiém don cua g'(x) =0.

x=a-2¢e(-3-2)
Suy ra ham s6 y =g(X) c6 3 diém cuec tri.
Dit t=f(x+2)=teR va mdi gid tri teR thi phuong trinh t=f(x+2) Iuén c6
nghiém.
g(x) = fF2(x+2)+4f (x+2)+3m=h(t) =t> +4t +3m

Viham s6 g(X) ¢é 3 cyc trinén d€ ham sd y = |g (X)| c6 3 diém cuec tri thi.
P44t13m>0,Vt e R < 4-3m<0 < ng.( Vi ham y=h(t) 1a ham béc hai c6 hé s&

a>0)
Do me[-100;100];me Z =>me{2,34,...,100} .

Vay tong cac gid tri cia m la 2+3+4+...+100=5049.
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Cau 47. Cho f(x) la mdét ham da thirc va c6 d6 thi cia ham s6 f '(X) nhw hinh vé bén. Ham s6

y= ‘2 f(x)—(x —1)2‘ c6 t0i da bao nhiéu diém cyec tri ?

e

S
Q1

A.9. B. 3. C.7.

Loi giai
Xét ham s6 g(x)=2f(x)—(x-1)°.

¢+ Tim s6 diém cuyec tri ctia ¢ (X)

xX X X
Il
N PO

Tacd: g'(X)=0=2f'(X)-2(x-) =0 f'(X)=x-1<

X=3

Ké duong théng y=Xx—-1cit d6 thi f '(X) tai bon diém phan biét c6 hoanh do

Xx=0; x=1 x=2; x=3 trong do tai cac di€ém c6 hoanh d¢ x=2; x =3 la cac diém tiép

xtc, do d6 g'(x) chi ddi dau khi qua cac di€ém x=0; x=1. Vi vy ham s8 ¢(X)co hai

diém cuctri x=0; x=1
+ Ta tim s6 nghiém caa phuong trinh g(x)=0.

Bang bién thién:

X —00 +00
g'(x) - 0 + 0 - 0 -0 -
g(x) +00
\ PIo
w0 I
g —00

Suy ra phuong trinh ¢6 tdi da ba nghiém phan biét.

¢+ Vay ham s y= |g(x)| cé toi da 2 + 3 =5 diém cuec tri.

Cau 48. Cho ham sd y = f(x) c6 dao ham lién tuc trén R va d6 thi ham s6 y = f(X) nhw hinh vé

bén. Tim s6 diém cuc tri ctia ham s y = 2019 (Y.
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-3 2 -1 0 1 2 3 4 ] L] 7 || L] L]
A.13. B. 11. C.10. D. 12.
Loi giai
.
\ "
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Tacs y'=f'(x) f'(f(x)-1)2019""“ In2019

. f'(x)=0 )
y=0e t'(f(x)-1)=0 (2)
X, =-1
. X, =1
Giai(1): f'(x)=0< =3
X, =6

f)-1=-1 [f(x)=0
f(x)-1=1 f(x)=2
Giai 2): f(f(x)-1)=0< fig—1=3 o f§§;=4
f(x)-1=6 | f(x)=7
Dua vao do thi ta co

+) f(X)=0cd 1 nghiém x, >61a nghiém boi 1,

+) f(X)=2cd5nghiém x, <-L-1<X, <L1<x; <33<X, <6;6< X, < X;1a cac nghiém bodi
1,

+) f(X)=4c6 1 nghiém x, < xla nghiém boi 1,

+) f(X)=7c6 1nghiém x, <x,langhiém boi 1,

Suy ra y'=0c6 12 nghiém phan biét ma qua d6 y'doéi dau.
Vay hams6 y = 2019 ™Y ¢ 12 diem cuec tri.

Ciau 49. Chohamso y=f (X) cd dao ham trén R . D6 thi ham s6 nhw hinh vé bén dudi.
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S6 diém cuc ti€u ciia ham s6 g(x)=2f (x+2)+(x+1)(x+3) la

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

Loi gii
rég’(x):zf'(x+2)+2x+4.
9'(x)=0< f'(x+2)=—(x+2).
Dt t=x+2 ta duwoc f'(t)=-t. (1)
(1) 1a phuong trinh hoanh d6 giao diém ctia d6 thi f'(t) va duong thang d : y=-t
(hinh v€)

i .

Dua vao do thi cia f’(t) va duong thang y=—t tacé

t=-1 x=-3

t=0 X=-2
taco f'(t)=-t < (1 hay e

t=2 | x=0

Bang bién thién ctia ham s& g(x).

x |- 3 2 1 0 o

= /\ /

Vay d6 thi ham s6 c6 mot diém cuc tiéu.
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