Dao Phwong Thao

HAM HQP & HAM TRI TUYET POI

Cau 35: Cho ham sé y=f(x) c6 do thi cua ham sé y=f'(x) nhu hinh vé&. Ham s6

y = f (|3—x]) dong bién trén khoang nao dudi day?

Uy

A. (—o0;-1). B. (23). C. (47). D. (-12).
Hwéng dan giai
Chon D.

f(3—x), khi x<3
Tac6y=f(|3—x|)={( ), Khi X

f(x-3), khi x>3
e Xéthamsé y = f (3—x) khi x<3.
Co y'=(3-x)' f'(3—x)=—f"(3-X)

3—-x=-1 Xx=4
«Khi y'=0< f'(3-x)=0 < [3-x=1 <|x=2 .
3-x=4 X=-1

) [3—x<-1 X>4
*Khi y'>0& f'(3-x)<0 < {

= )
_1<3—x<4 -1<x<?2

*Khi y'<0& f'(3-x)>0 <

[—1<3—-x<1 {2<x<4

_3—x>4 Xx<-1

Ta co6 bang bién thién:
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x | —o0 -1 2 3
— 0 + 0 —
-y \ / \

e Xéthamso y = f (x—3) khi x>3.

Tuong tu. ta c6 bang bién thién:

b 3 4 7 +a0
-}!

R

e Két hop ca hai truong hop, ta ¢6 bang bién thién cua ham sé y = f (|3—x|) nhu sau:

X | —wo -1 2 3 4 7 +0
y' - 0 + 0 -

S NN

Dua vao bang bién thién, ta c6 ham s6 dong bién trén khoang (-1 2).

Cau20. Chohamsd f(X) c6 do thi nhu hinh v& bén.
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S6 nghiém cua phuong trinh (X2 - 3X) =0 la

A. 3. B. 4. C. 2. D. 6.
Loi giai
Chon D
bat t= X2—3X,ph1r0’ng trinh tré thanh f(t)=0<:>t={—l;l; 2}.
_l’_
t=—1< x2—3x:—1<:>x:¥.
t=1l< x2—3x:1<:>x=3i;/1_3.
+
t:2<:>x2—3x:2<:>x:3_;/1_7.

Vay phuong trinh f (X2 - 3X) =0 c6 tat ca 6 nghiém.

Caul: Chohamsé y=f(x).Hamsd y= f'(x)cé dd thi nhu hinh bén. Him sé y = f (2—x)
dong bién trén khoang:
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/!/ = f'(z)

=l _

/ 0 1\/4 2

A. (13). B. (2;+0). C. (-22). D. (—0;2).
Loi giai

Chon C.
Ta co: (f(2—x))' =(2-x) .f'(2-x)=—f'(2-x)

Ham s6 déng bién khi ( f (2-x)) >0 f,(Z_X)<O(:{2—x<—1 {x>3

p— .
1<2-x<4 |-2<x<1
Caul: Chohamsé y=f(x) c6dd thinhu hinh bén.

A

D]
13

Ham s6 y =-2f (x) dong bién trén khoang
A (32). B. (23). C. (-10). D. (-11).
Lo gisi

Chon A
Taco y' =(-2f (x))' =-2.f'(x). Ham s6 dong bién =-2.f'(x) >0« f'(x)<0.
Dua vao d6 thi ham s taco f '(X) <0< 0<x<2= chon dap an A.

Cau2: Chohamsé f(x) co bang xét ddu dao ham nhu hinh bén dudi

x |- -3 -2 0 1 3 +o0

f'(x)

- 0 + 0 - 0 -0 + 0 -
Ham s y = f (1—2x) dong bién trén khoang

N I e

Loi giai
Chon A
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Taco: y'=-2f'(1-2x)>0 < f'(1-2x)<0

1-2x<-3 x22
Tirbang xétdautacod f'(1-2x)<0 < |-2<1-2x<1 < OSXSg
1-2x=>3 w< -1

Tir dy ta suy ra ham sé dong bién trén khoang (0;%}

Cau3: Cho f(x) maddthihamsé y= f’(x) nhu hinh bén. Himsb y = f (x—1)+x° —2x
dong bién trén khoang

A. (12). B. (-10). C. (0;1). D. (-2,-1).
Lo giai

Chon A

Taco y=f(x—-1)+x*—2x

Khi d6 y' = f'(x—1)+2x—2. Ham sb dong bién khi y'>0

< f'(x-1)+2(x-1)=0(2)

bt t=x—1thi (1) tro thanh: f'(t)+2t>0«< f'(t)>-2t.

Quan sat d6 thi ham s6 y = f'(t) va y =-2t trén ciing mét h¢ truc toa do nhu hinh

VE.
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Khi d6 ta thay véi t € (0;1) thi do thi ham sé y = f'(t) ludn ndm trén duong thang
y=-2t.

Cau 39. Cho ham s6 f (X) xdc dinh trén tap s6 thuc 0 va c6 do thi f'(X)nhu hinh sau

|
I
I
I
1
1

r
l
T~
(=
]
]
l
_______+_____ I
S

bat g(x)=f (x)—x, ham sO g (x) nghich bién trén khoang
A. (L+x). B. (-12). C. (2+). D. (—o0;-1).
Loi giai
Chon B.
Tacé g'(x)=f'(x)-1.
Dya vao do thj da cho ta thay Vxe(-12) thi f'(x)<l< g'(x)<0va g'(x)=0<>x=1nén
ham sé y=g (X) nghich bién trén (—ZL' 2) .

Cau 43. Cho ham s y = f (x) xdc dinh trén ; va c6 dd thi nhu hinh bén dudi. C6 bao nhiéu gia

tri nguyén ctia tham sé m dé phuong trinh: f (4 —2sin® 2X) =m c6 nghiém.
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A 2. B. 4.

Chon D

Datt = 4- 2sin?2x b t i 245

Do d6 phuong trinh f (4 - 2sin? 2X) = m co6nghiém U phuong trinh f (t) = m c6 nghiém trén
doan 82; 43.

Dua vao d thi dé cho ta thiy: phwong trinh f (t) = m conghidmt véitl g 4gf1 1£m¢£ 5.
vay m | {L‘ 2:3:4; 5}.

Cau 48: Cho ham s6 y = f (X) c6 dao ham cap hai trén [ . Biét f'(0)=3, '(2)=-2019 va

bang xét dau cua f”(x) nhu sau:

X ‘ —o0 0 2
£ (x) ; 0 _ 0
Ham sb y="f (X+ 2018) +2019x dat gia tri nho nhét tai diém X, thudc khoing nao
sau day?
A. (—oo;— 2018). B. (2018; +oo). C. (0; 2) . D. (—2018; O).
Loi giai

Chon A

X —0 0 2 +00

f (X) + 0 - 0 +

f (x) / 3\>—2019 _——
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y = f(x+2018)+2019x = y' = f'(x+2018)+2019.
X+2018=2 |:X =-2016

y'=0< f'(x+2018) =-2019 < & :
x+2018=a<0 x=a-2018<-2018

Ta ¢ bang bién thién

X —00 a—2018 —2016 +00
f'(x+2018)+2019 - 0 + 0+

f (X+2018)+2019x /
)+2019(a—2018)

Cau 38:
Phwong phap:
Bat phuong trinh f (X)<m c6 nghiém thudc khoang (—1;1) khi va chi khi m> Enlllr]\ f(x)
Cach giai:
f '(X) =—x*—4, Vxell = f '(X) <0,vxell = Ham s y="f (X) nghich bién trén [

:>milr]1 f(x)="f(1)

[
Bét phuong trinh f (X) <m c6 nghiém thudc khoang (—l; 1) khi va chi khi

mz?_wli;lr]lf(x)@mzf(l)
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Chon: C
Céau 39:

Cau 39 [TH]: Cho ham s6 y = f (x). D4 thi ham s6 y = f'(x) nhu
hinh bén. Hoi ham sé g(x) = f (3— Xz) ddng bién trong khoang nao

trong cac khoang sau?

A. (-10) B. (0;1)
C. (2:3) D. (-2;-1)
Phwong phap:

Xac dinh khoang ma g '(X) >0 va bang 0 tai hitu han diém trén khoang do.
Cach giai:
Taco: g(x)= f(3—x2):> g'(x)=-2xf '(3—x2)
3-x*=—6 |[x*=9 [x=43
f'(3—x2):0<:> 3-X=-lo | X =4 | xX=%2

3-x2=2 x> =1 X=x1

Bang xét dau g'(x):

X —0 -3 -2 -1 0 1 2 3
—2X + + + + 0 - - -

f -(3_ XZ) -0 + 0 - 0 + | + 0 - 0 + 0

g (x) - 0 + 0 - 0 + 0 - 0 + 0 - 0

= Hamso g(x)=f (3— X2) ddng bién trén cac khoang (-3,-2),(-%0),(2),(3+x)
Chgn: A

Caul: Chohamsé y=f(x)cédaohamliéntuctrén ; ,hamsd y= f'(x—2) c6 do thi nhu

hinh dusi. S6 diém cuc tri ciaham s6 y = f (x) la.
A. 0. B. 2. C. 1. D. 3.
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Chon B.

Loi giai

Ta c6: d6 thi ham s6 y = f'(x—2) 1a phép tinh tién cua do thi ham sé y = f'(x)sang

phai mot don vi. Khi d6 ham sé y = f () c6 bang bién thién:

X —0 -3 -2 -1 ~+00
f'(x) + 0 -0 + 0 +
P e
rf o\ 1N

Duya vao bang bién thién ta c6 sb diém cyc tri cia ham sé y = f (x) 1a 2.

Cau45. Cho ham sb y=f(x) lién tyc trén 0 c6 do thi nhu hinh v& bén. Phuong trinh
f ( f (X) —1) =0 ¢ tat ca bao nhiéu nghiém phén biét ?

A. 4.

Chon B

C.®.
Loi giai

D. 5.

x=x e(-2;-1)

Tir d6 thi ta thdy f(x)=0<| x=x, €(-1;0) .

X=X €(1;2)
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f(x)-1=x f (x)=1+x,€(-1;0)
= f(f(x)-1)=0<=]| f(x)-1=x, < | f(x)=1+x,&(0;1)
f(x)-1=x 2
Dua vao do thi ta co:
+ f (X) =1+x € (—1;0) ¢6 3 nghiém phan biét.
+ f (X) =1+X, e(O;l) ¢6 3 nghiém phan biét.
+ f (X)=1+X3 6(2;3) ¢6 1 nghiém.
Va 7 nghiém nay khac nhau.
Vay phuong trinh f ( f (X)—l) =0 c¢6 7 nghiém phan biét

Cau 38. Cho ham s6 y = f (x)=ax’ +bx+c c6 d6 thi (C)(nhu hinh v&):

-
o
s+
s

x

, S

i 5

I H

C6 bao nhiéu gid tri nguyén cua tham s6 mdé phuong trinh
f2(]x)+(m—2) f(x)+m-3=0c6 6nghiém phan biét?

A Ll B. 4. C.3 D. 2.
Loi giai
Chon C
Phuong trinh
f2(1x))+(m-2) f(x)+m-3=0<(f(x)+1)(f(x)-m+3)=0< :E:i:;z:_gilz))

Tir do thi ham s6 y = f (x)=ax* +bx+c ta vé duoc do thi ham sé y = f(|x|)
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Céau 48.

<..
C

T dd thi ham sb, suy ra phuong trinh (1) c6 2 nghiém. Dé phuong trinh
f2(]x])+(m=2) f(x)+m-3=0c6 6nghiém phan biét thi phuong trinh (2) c6 4
nghiém phan biét khi d6 -1<m<3.

Choham so f (x) c6 bang xét dau cua dao ham nhu sau

T l—')c 1 2 3 4 +00
f@ — o + 0o + 0o — o +
Ham s6 y =6f (x+3)—2x°—9x* —6x dong bién trén khoang nao duéi day?
A. (—o0;-2). B. (-2-1). C. (-11). D. (0;+0).
Loi giai

Chon B

Céach 1: Ty luan

bt g(x)=6f (x+3)—2x>—9x* - 6x
Taco g'(x)=6f"(x+3)—6x*-18x—6
Lap bang xét dau:

X -0 -2 -1 0 1 +o0
f(x+2) - + + ) l
-x(x-1) ) + - ) i
, ko xac
g'(x) - + dinh - -
Tir bang d6 c6 két qua

Céch 2: Tric nghiém
Xét y=6f (x+3)—2x>—9x* —6X.

y'=6. f'(x+3)—x*—3x 2]
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Taco y'(0)=6.[ f'(3)—2]<0 nén loai dap an C.
y'(—4)=6.[ f'(~1)-6]<0 nén loai dap 4n A.
y'(1)=6[ f'(4)-6]<0 nén loai dap an D.
Vay ta chon dap an B.
Loi binh:
+) Tacd thé chon f'(x)=a(x-1)(x-2)"(x=3)(x—4) (véi a>0) nhu viy ta cé
thé chon ham h(x)=bf (x+c)+g(x) saocho g'(x) cd chung cac nghiém véi
f'(x+c). Gia st né ¢ nghiém chung la (x—m)(x—n) khi do
bf '(x+c) . 9'(x)
(x—=m)(x—n) (x=m)(x—n)
tim. Nhu vay, ta c6 thé chon trusc k(x).
+) Vi du cu thé:
Néuta c=2; b=1thi y=a(x+1)x’(x-1)(x—2)+g'(x). Chon g'(x) va f'(x+2)

=k(x) va k(x) luon m hay duong trén doan can

a(x+1)x2(x—2)+m. Nhan

c6 nghiém chung la x =1; Xét ham con lai 1a q(x) .
X_

thay a(x+1)x*(x—2)<0 véi moi x e (1%) Do vay ta chi can chon mot ham

(X . (X ,
g ( 1) <0 voi Vxe (1; gj . C6 vO s6 ham nhu vay. Vi du &1):_)( chang han. Khi
X_

do ta c6 mdt bai toan khac nhu sau:

()= £1(x+2)=X(x-1) =h(x)= T (x+2)-3x 42
X -0 -1 0 1 2 +oo
f(x+2) i + + - -
-x(x-1) ) ) + - -
ko xéc
g'(x) - | dinh + - ]

+) Dén day cac ban co thé sang tao ra vo s6 bai toan dang nhu thé nay?
Caul: Chohamsé y=f(x) xacdinhtrén 0 \{-1} valién tyc trén mdi khoang xéc dinh va
c6 bang bién thién nhu sau:
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x | —x -1 3 +0
Vv + - 0 -
2 [ 4o +c
1 / \ /
| —0 —4
Sé nghiém cua phuong trinh f (\/Zx - 3) +4=01a
A 4. B. 3. C. 2. D. 1.
Loi giai
Xét phuong trinh f (V2x=3)+4=0 (*).
3

biéu kién: 2x-3>0< sz.

Pit t=v2x-320.Khid6 (*)= f (t)+4=0< f (t)=—4.
Dya vao bang bién thién, ta thay f (t)=—4<t=3.

Suy ra J2x-3=3=2x-3=9< x=6.

Vay s6 nghiém ctia phuong trinh f(x/ﬂ)+4=0 a1

Cau2: Chohamsé y= f(x) c6 daoham trén O . Do thi ham s6 nhu hinh v& bén dusi.

y=

S6 diem cyc tieu cia ham s6 g(x)=2f (x+2)+(x+1)(x+3) la

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

Chon A.

Tacod g'(x)=2f"(x+2)+2x+4.

0'(x)=0= f'(x+2)=—(x+2).

bit t=x+2 tadugc f'(t)=-t. (1)
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(1) 1a phuong trinh hoanh d¢ giao diém cta do thi f'(t) va duong thang d : y=-t
(hinh v&)

Duya vao do thi ciia f'(t) va duong thang y=—t ta co

t=-1 X=-3

t=0 X=-2

MCéf'@)z—tc>t_1 hay i
t=2 x=0

Bang bién thién cua ham sé g(x).

x| 3 2 -] 0+

Vay db thi ham s6 ¢o hai diém cuc trj.
Cau 46. Chohamsd y=f'(x)co d6 thi nhu hinh v&

¥
2\ Jlx
1 2 x

Ham s6 y = f (2—x) ddng bién trén khoang nao duéi day

A. (=;0). B. (0;2). C. (12). D. (0;+<0).

Léi giai
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Chon B

Hams6 y=f(2-x") c6 y'=-2x.f'(2-x*)

[ x>0 i x>0
1<2-x*<2 ~l<x<1

y':_zx,f'(z—x2)>0<:> X <0 s [x<0 o
2-x*<1 x<-1
2-x2>2 x>1

Do d6 ham s6 dong bién trén (0;1).

O<xx1
Xx<-1

Cau 49: [2D1-2.6-4] Chohamsé y = f (x) xacdinhtrén O vahamsd y = f’(x) c6 do thj nhu
hinh v& bén dudi.
AY

2 y = flx)

AN
—.l\/—l ) 5

Dit g(x) = f(|x|+m). C6 bao nhiéu gié tri nguyén ciia tham sé m dé ham s g(x) co
ding 7 diém cuc trj.
A 2. B. 3. C.1 D. V& sb.
Loi gidi
Chon A
Céch 1.
D0 thi ham s6 y = f'(x) 1a ham bac 4 va c6 céc nghiém —3;-1;2;5.
Ham s6 y=g(x)=f(]x+m) 1a ham s chin trén 0 . Do d6 ham sb
y=9g(x)=f (|x|+m) c6 7 diém cyec trj khi va chi khi ham s6 y = f (x+m) c6 3 diém

cuc tri duong.
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X+m=-3 X=—m-3
‘ X+m=-1 X=-m-1
Xéthamso y=f'(x+m)=y'=f'(x+m)=0< N :
X+m=2 X=—m+2
X+m=5 X=—-Mm+5
Cin ¢t vao do thi ham s y = f'(x), dé ham s6 y = f (x+m) ¢6 3 diém cuc tri duong
. |-m-1>0
thi & -3<m<1.
-m-3<0
Cach 2.

bit g(x)=f (x+m)= g(|x|)= f (]x|+m). Xét phwong trinh

X, ==3-m
(=0 t(x4m)=0es| 27 "
J X, =2-m
X,=9—m
Ta 6 bang bién thién nhu sau
x — x X X Xy +x

A P NN

Nhu vay dé ham s6 g(|x|) = f (|x|+m) c6 7 diém cyc trj thi ta c

X <0<X, <X <X, <-3<m<-leme{-3-2}

Cau 50: [2D1-2.6-4] Cho ham sb y = f (x) c6 dao ham trén [ . Do thi ham s6 nhu hinh v& bén

dudi.
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86 diém cyc tiéu cia ham s6 g(x)=2f (x+2)+(x+1)(x+3) la
A 2. B. 1. C. 3. D. 4.
Loi giai

Chon A

Taco g'(x)=2f"(x+2)+2x+4. ¢'(x)=0<= f'(x+2)=—(x+2).
bit t=x+2 taduge f'(t)=-t. (1)

(1) 1a phuong trinh hoanh do giao diém cua d6 thi f'(t) va duong thang d : y=-t
(hinh v¢&)

Dua vao do thi ciia f '(t) va duong thang y =—t ta co
t=-1 X=-3

t=0 X=-2
taco f'(t)=—t < (o1 hay —
t=2 x=0

Bang bién thién ctia ham s @ (X) .

x| 3 2 -] 90

-0 + 0 + +

sl TN /

Vay d6 thi ham so6 c6 hai di€m cuyc tri.

0
0
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Cau 21: Cho ham sb f (x) lién tuc va c6 dao ham trén [J . Biét f'(x)z(x—l)z(x+2) . Tim sb
diém cuc trj ctia ham s g(x)= f(Z—Xz).
A. 2. B. 3. C. 5. D. 4.
Loi giai
Chon B
x=1

Ta co: f’(x)=0©(X—1)2(X+2):0©{X:_2

= f’(x) khong doi dau khi qua x=1.
Khi d6: g'(x) =—2x.f'(2—x2) =—2x.(1—x‘°‘)2 (4—x2)=—2x.(1— x)2 (1+ x)2 (4—x2)

9'(X)=0<:>—2X.(1—X)2 (1+ x)2 (4_)(2):0<:>

Do thi ham g'(x) nhu sau

= g'(x) khong doi ddu khi qua x==+1.

Vay ham s6 g (x) c6 3 diém cuec trj.

Cau48. Chohamsé f (x) co bang xét dau cua dao ham nhu sau
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T l—’x. 1 2 3 4 +00
f@ — o + 0o 4+ o — o 4+
Ham s6 y =6f (x+3)—2x°—9x* —6x dong bién trén khoang nao duéi day?
A. (—o0;-2). B. (-2-1). C. (-11). D. (0;+0).
Loi giai
Chon B

Cach 1: Ty luan
bat g(x)=6f (x+3)—2x>—9x* —6x

Taco g'(x)=6f"(x+3)—6x*-18x—6
Lap bang xét dau:

X -0 -2 -1 0 1 +o0
f(x+2) - + + ) -
-x(x-1) ) + - ) i
, ko xac
g'(x) - + dinh - -

Tir bang d6 ¢6 ket qua
Céch 2: Trac nghiém
Xét y=6f (x+3)—2x*—9x* —6x.

y'=6. f'(x+3)-x*—3x-2]
Taco y'(0)=6.[ f'(3)—2]<0 nén loai dap an C.
y'(—4)=6.[ f'(~1)—6]<0 nén loai dap an A.
y'(1)=6[ f'(4)—6]<0 nén loai dap an D.
Vay ta chon dap an B.
Mot so luu y:
+) Ta c6 thé chon f'(x)=a(x—1)(x—2)2(x—3)(x—4) (v6i a>0) nhu vay ta co
thé chon ham h(x)=bf (x+c¢)+g(x) sao cho g'(x) c6 chung cac nghiém véi
f'(x+c). Gia st né ¢ nghiém chung 1a (x—m)(x—n) khi do
bf *(x+c) + 9'(x) =k(x) va k(x) luén 4m hay duong trén doan can
(x—=m)(x—n) (x—=m)(x—n)
tim. Nhu vay, ta c6 thé chon trusc k(x).
+) Vi du cu thé:
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Néuta c=2; b=1thi y=a(x+1)x’(x-1)(x—-2)+g'(x). Chon g'(x) va f'(x+2)

(X
c6 nghiém chung la x =1; Xét ham con lai la q(x):a(x+1)x2(x—2)+il). Nhan
X_
thay a(x+1)x*(x—2)<0 véi moi x e(l; gj Do vay ta chi can chon mot ham
9'(%)
x—1
d6 ta c6 mot bai toan khac nhu sau:

h'(x) = f'(x+2)-x(x-1) :>h(x):f(x+2)—%x3+%x2

. (X ,
<0 vdi Vxe (1; gj . C6 vO s6 ham nhu vay. Vi du ll) =—x chang han. Khi

X -0 -1 0 1 2 +o0
fi(x+2) - + + - -
-x(x-1) . ) + - -

' ko xac
g'(x) - | dinh + - ]

+) Bén day cac ban co thé sang tao ra vo sé bai toan dang nhu thé nay



