Cau 1.

Cau2. [2D1-5.5-4] (Chuyén Vinh Lin 2)Cho ham sé ¥ =7 *) lientyc tren 8 co /(0)

[2D1-5.5-4] (Chuyén Vinh Lén 2) Cho ham s Y= f(x) lién tuc, nhén gié tri duong trén ¥
va c6 bang xét ddu dao ham nhu hinh vé& bén.

T | -oo -1 0 1 2 oo

f@| - o0 + 0 + o - 0 +

Hamsd ¥~ log, (f (2x) ) ddng bién trén khoang

A, (12) . (=) c. (-10) p. (L1)

Loi giai
Tac gia: Vi Danh Duwoc; Fb: Danh Dwoc Vii
Chgn A

Pat y=g(x)=log, (f(Zx)) .

V'=g'(x)=(log, (£ (2x))) = ;{2(5)2)22 _ fz(. gx()21);)2 0

Ta co
1
2=-1 |77,
fen)=0es| T o] T
= x)=0&
2x=1 1
X =—
2x=2 2
| x=1
Ta c6 bang bién thién cua y=8 (x)
X
0 -1/2 0 1/2 1 + o0
g% - 0 + 0 + 0 ~ 0 +

YING o N

Tir bang bién thién ta thiy ham sb v =log, (f (2x)) dong bién trén khoang (1:2) .

va do

thi ham =7 (*) nhu hinh vé
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L :

é =

0 1 2 ,
\y= f'(x)
. y=3 x| .
Him sb * ‘ f(x) x’ dong bién trén khoang

A, (240) B, (70:2) c. (0:2). p. (1:3)

Loi giai

Tac gia: Vi Nga; Fb: Nga Vu

Chon C
x=0
g'(x)=0=|x=1
] _ ' 42 _
bat g(x)=3f(x)—x3 ,ta co: J (x)—3[f (x) o J, x=2 ( hoanh d¢ giao

_ a2
diém cua db thi ham ¥ =7 (%) vy (P)y=x7,

YR
y=x
4¢------ .
|
1L/ i
L :
4 =
0O 1 2 ,
\y= f'(x)

by [(0)=0 = ¢(0)=0



y=le()

Ta c6 bang bién thién ctia ham s6 nhu sau
X - 0 1 2 Xo +
g(x) -0 o+ 0 + 0 - 0 -

9(x) +OO\ 0/ \O
\

— o0

o) +OO\O/ \O/+OO

10 A A \ A 3~ X LA ~ X. , ;2 \ st re
Twr bang bién thién suy ra ham s6 da cho dong bién trén moi khoang (0 ) va (x4 0) voi

Xy >2 , vay chon C.

[2D1-5.5-4] (Chuyén Vinh Lan 2)Cho ham s6 y:f(x) lién tuc trén ¥ ¢o f(O) va do

thitam ¥ =/ *) nhu hinh ve

Yl
4 _______ I
1L/ l
L :
s =
01 2 ,
\y= f'(x)
L , v=3 -x
So diém cuc dai cia ham so Y ‘ f(x) x’ la
A0 B. l. C. 2. D. 3.
Loi giai

Tac gia: Vi Nga; Fb: Nga Vu
Chon B

Tt Loi gidi Cau 36 suy ra ham so6 c6 mot diém cuc dai va hai diém cuc tiéu, chon B.



Cau 4.

[2D1-5.5-4] (Chuyén Vinh Lan 2)Cho ham s yzf(x) lién tuc trén ¥ co

thiham sé ¥ =7 *) nhu hinh vé

yA

-~ — — 4

Y&

Ham so

A (—3;—2)' B. (0;2).

y=’2f(x+2)+(x+l)(x+3)‘

nghich bién trén khoang

c. (=0:=3)

Pit g(x)=2f(x+2)+(x+1)(x+3) ‘

Ta co

Dt r=x+2 ta dugc f,(t):_t (1)

Nghiém cua phuong trinh (1) 13 hoanh d6 giao diém cta do thi

Y=~ (hinh v&)

b

Loi giai

D.

1
f(0)=5 b6

(-2:-1)

Tac gia: Vi Nga; Fb: Nga Vu

g'(x)=2[/"(x+2)+(x+2)] g'(x)=0e f'(x+2)=~(x+2)

y=/1'(t)

va dudng thang d .



yh

N
__41
1 2 T
-1 H ' F
u-_j— . :
|
| I
-2
Dua vao db thi cia y=s(1) va duong thing y=-t
t=-1 x=-3
1=0 x=-2
<
r=1 x=-1
Taco: S'(t)=~ =2 hay x=0
£(0)=3
Do 2 nan €(2)=27(0)+(2+1)(-2+3)=0
Bang bién thién ciia ham s © ‘g (X)\
] - ’ : 2 T +0
g'(x) - 0 + 0 + 0 _ —
glx) |+ ————
"'“-\__H\H 0 _'_.___,_.-—-"""f '\\HD
'\\\\L .
Ll ,ﬁ”"’ﬂﬁ \ P
~ 0 fﬁ,,f—’”' 0

Ttr bang bién thién suy ra ham sé da cho nghich bién trén mdi khoang (_OO ; xo) va (-3;-2)

véi o <73 , vdy chon A.
Caus. [2D1-5.5-4] (PH Vinh Lan 1) Cho ham sb f(x) ¢6 dd thi ham s y=r (x) duoc cho nhu
hinh vé bén.



Cau 6.

2: 3 r
= Fix)

y= f(x)+%x2 ~£(0)

; A £ ‘n . 5 -2;
c6 nhiéu nhat bao nhiéu cuc tri trong khoang ( 3) .

Ham s
A.6. B.2. C.5. D.3
Loi giai
Tac gia: Nguyé:n Huynh Tin Trung ; Fb: Nguyé;n Huynh Tin Trung
Chon D
1
 h(x)=f(x)+=x" = f(0)
Xét ham so: 2 .

Tace M(3)=/"(x)+x H(x)=0& f'(x)=—x

Nghiém phuong trinh trén 12 hoanh d6 giao diém cta hai ddthi ¥~ Fva '~ /(%)
x=-2
x=0

Dua vao d6 thi suy ra phuong trinh: J (x) ~ " coba nghiém

Trén khoang (_2;3) , ham s h(x) c6 mot diém cyc tri 1a X =2 (do qua nghiém *=0

h (x) khong déi déu). Do d6 dd thi ham s6 y=h (x) cit truc hoanh tai téi da 2 diém.

. y=\h ‘. .2 . —2;
Suy ra ham so J ‘ (x)‘ c6 toi da 2+1=3 diém cuc tri trong khoang ( 2’3) .
PHAN TiCH VA PHAT TRIEN CAU 44
Tdc gia: Nguyén Hupnh Tin Trung ; Fb: Nguyén Hupnh Tin Trung

- Day la bai toan ham 56 ¢6 chira ddu tri tuyét doi.

- Pau tién, ta xét ham sé khéng chira ddu tri tuyét déi, va khdo sdt ham sé do.

- Sau d6, ta dwa vao su twong giao voi truc hoanh, suy ra ham sé c6 chira ddu tri
tuyét doi ¢6 t6i da bao nhiéu cuc tri.

[2D1-5.5-4] (DH Vinh Lan 1) Cho ham sé 7 (¥) o5 b thi ham s6 7~/ (%) duoc cho nhu
hinh v€é bén.



Cau 7.

y=[f(x)+2 = £(0)

| £ p <A J< ‘A . , —3;3
Ham so c6 nhiéu nhat bao nhiéu cyc tri trong khoang ( ) .

A.6. B.2. C.5. D.3
Loi giai
Tdc gid: Nguyén Hupnh Tin Trung ; Fb: Nguyén Huynh Téin Trung
Chon C

Xét ham sé: g(x):f(x)+x2—f(0)_

Ta co g/(x):f/(x)-i-Zx; g (x)=0s f(x)=-2x

\ y=f/(x)

y=-2x va

Nghiém phuwong trinh trén 1a hoanh d6 giao diém cua hai db thi

x=-2
/ — — —
Dua vao d6 thi suy ra phuong trinh: J (x) = 2% ¢0 hai nghi¢m =
Trén khoang (-3:3) , ham sd g(x) ¢ hai diém cuc tri 1a ¥=2%="2 Do d6 db thj ham s6
y=8 (x) cit truc hoanh tai toi da 3 diém.

Suy ra ham s Y= |g(x)| c6 toi da 3+2=15 diém cuc tri trong khoang (_3;3) .
[2D1-5.5-4] (Chuyén Vinh Lin 2) Cho ham sé » =/ () Hamss Y= (%) ¢ bang bién
thién nhu hinh vé dudi

x —0 -2 -1 0 1 2 +00

f'(x) u/ \G /

0

~ .

g(x)=f(2x)—sin’x trén [-1:1] I

Gia tri 16n nhat cia ham s6



Cau 8.

A. f(‘l). &f(o). C. f(2). D. f(l).
Loi gidi
Tdc gid: Nguyén Truwong Giang; Fb: Giang Nguyen
Chon B

g(x)=f(2x)-sin’x< f(2x) Vxe[-1L1] .

Ta co: ,

Mit khac, tir bang bién thién cta / (x) ta suy ra bang bién thién cta ! (x) nhu sau:

x - -2 0 2 +oo
f'(x) - 0 + 0 - 0 +
Tir bang bién thién ta cé: S(2x)<7(0 v&i moi re , do d6 gia tri 16n nhét ctia

f<zx>=f<o>®

x=0
1 o,
wén 751 13 /() dat duge khi va chi kb {Sm x=0

[2D1-5.5-4] (Chuyén Vinh Lin 2) Cho ham sé ~ =7 () Hamsé 7=/ () bang bién
thién nhu hinh vé dudi
x |- 2 - 0 | 2 4w

I'(x) D/\G :}/
~ N

_ ot 1.
Gid tri 16 nhét cia ham s & (¥) =/ (23)=sin®(2x) o [=E1]

AT, B /(0 c. /) p. /()
Loi gidi
Ta co: g(x)=f(2x)-sin’(2x) < f(2x) , Vxe[—l;l]‘

Mit khac, tir bang bién thién cta / (x) ta suy ra bang bién thién cta ! (x) nhu sau:

x —° -2 0 2 o0




YN >~

f(2x)< £(0) xe[-11]

, do @6 gia tri 16n nhét ciia g(x)

(20)=7(0)

sin*(2x) =0

Tur bang bién thién ta co: voi moi

=S x=0
wen 5 13 /() dat duoc khi va chi khi: {

Cau9. [2D1-5.5-4] (Chuyén Vinh Lin 2) Cho ham sé * =7 (¥) Ham s 7=/ ) ¢ bang bién

thién nhu hinh vé dudi
X —00 -2 -1 0 1 2 +00

I'(x) D/\G :}/
~ 7

2
Gi4 tri nho nhét cia ham sb g(x) - f(2x)+(x—1) trén [O; 2] la

Loi giai

Tace: &(¥)=S(2x)+(x=1) > f(2x) vxe[0:2]

9

Mit khac, tir bang bién thién cta / (x) ta suy ra bang bién thién cta ! (x) nhu sau:

x - -2 0 2 oo
f'(x) - 0 + 0 - 0 +
Tir bang bién thién ta cé: 2x > /(2 v&i moi , do @6 gia tri nho nhat ctia

f(2x)=f(2)
=0

{ ) < x=1
trén [0:2] la /(2) , dat dugc khi va chi khi: (x-1)

Céu10. [2D1-5.5-4] (Chuyén Son La Lin 3 nim 2018-2019) Cho ham sé ” =7 (%) Ham s6
y=f'(x)

¢6 d6 thi nhu hinh v&.



>

xT

N~

y=f(x2—2)—(%3+x2—3x+4J

Ham s nghich bién trong khoang nao dudi day?
A ) B. (30, C. (:3), p, (3]
Loi giai

Tdc gia: Hoang Thi Hong Hanh.

Chon C
Chon /(%) =(x=1)(x=2)"(x=3)(x-4)

y=g(x)=f(x2 —2)—£x—3+x2—3x+4]
Dat 3 .

Khi dé g'(x)=2x.f'(x2 —2)—()(2 +2x—3) .

=2x(x® —2-1)(x* ~2-2) (x* ~2-3)(x* ~2-4)~(* + 2x-3)
= 2)6.(x2 —3)(x2 —4)2 (x2 —5)()(2 —6)—(x2 +2x—3)
g'(—Z) =3>0 nén loai phuong 4n A va B.

g (3) =10788>0 nén loai phuong an D.

Cach 2: (TV phan bién)

Ta 6 y':g'()c):Z)c.f'(x2 —2)—()c2 +2x—3)

@[xe(—ﬁ;ﬁ)

2 x-2<1
7l -2)<°©{ v (~V6i—5) o V5: )

2
Tir d6 thi ta co 3<x"-2<4

2xf'(x2 —2)<0<:>xe(—oo;—\/g)u(—\/g;—\/g)u(o;\/g)u(\/g;\/g)

Suy ra

Nén ta lap dugc bang xét ddu cua g (x) nhu sau

X - 3 6 -5 -3 1 b B =
2_1]'"[.1."1—2] = - 0 + 0 - 0 +0 - -0 + 0 -0 +
P 0w [ F [ w [F[s [ -] - [-T-

y - 0 0 = 0 0 + 0 0 -0 0 -




. . . . —00: — I;+/3
Tt bang xét dau ta thay ham s6 da cho nghich bién trén cac khoang ( e 3) , ( \/_) va
(V536

Vay dap an dung la dap an C.

Cau 11. [2D1-5.5-4] (S& Thanh Héa 2019) Cho ham sé » ~ /(%) pa i V=7 "(*) shu hinh bén va
f(2)=r(2)=0

\

Ham sb g(x) - [f(3 B x)T

nghich bién trong khoang nao trong cac khoang sau?
A (12), B. (3% c. (5+) p. (3+2)
Loi giai
Chon B

Tac gia: Vo Thanh Phong ; Fb: Vo Thanh Phong.

Ta co: g'(x) ——2f(3—x)f(3—x)

Tir d6 thi cta y=1 (x) ta co bang bién thién:

T —00 -2 1 2 +0o0
f(x) + 0 0 + 0
0
() _—
o

0
\ / T~ .
f(x)<0,Vxell = f(3-x)<0,Vxell .

2
Ham 5§ €)=/ (3=%)] nghich bién khi va chi khi

Tir bang bién thién ta suy ra

—2<3-x<1 2<x<5
g(x)==2f(3-x)f'(3-x)<0 < f'(3-x)<0 @{3_”2 ‘i{

x<1
Cau 12.

_ _ 4 3 2
(D1.5.54] (S6 Pién Bien) Cho hiam s6 »=/()=ax‘+brsa+detk o
(@b, c.dkel) Bighamsé ¥ =7 (%) o6 db thi nhu hinh v&, dat cue tr tai diém ©(%0)



Cau 13.

va cit truc hoanh tai A(3;0) . C6 bao nhiéu gia tri nguyén cia " trén [_5;5] dé phuong
f(—x2+2x+m)=k

trinh c¢6 bon nghiém phan biét?
Y
—1
-9
A O B. 2. C. S D. 7
Loi giai
Chon B

Tir db thi ta thiy /(%) khong thé c6 bac nho hon bang 2, dodé @#0

> 1
()= v 2 (v — . l1=a2°.(2-3)=—<a=—
Ta suy ra J (x)—ax (x 3),(16 thi cua n6 di qua ( ’ ) nén ( ) 4

2 4 3
X X

X
f(x)=——(x-3 f(x)=——+—+k
Suy ra () 4( ),dodé () 16 4 .

4 3 -0
f(x):k<:>—x—+x—+k:k<:{x
Ta co 16 4 *

~X*+2x+m=0
f(—x2+2x+m)=k<:>
Suy ra —x’+2x+m=4

Phuong trinh —X* +2X+m =0 ¢4 hai nghiém phan bit khi 21 =1+m>0<=m>-1

Phuong trinh —X* +2X+m =4 ¢6 hai nghiém phan bigt khi 22 =1+m—4>0<m>3

X0 +2x,+m=0
, =4=0
Hai phuong trinh néu nhu ¢6 nghiém chung Yo thi 7% F 2x,+m=4

m>—1 3
f(—x2+2x+m):k m>3 em>

Do vay dé phuong trinh c6 4 nghiém phan biét thi {

-s; 4 o
Do ™ nguyén va m e[~5;5] nén me {45} .Vayco 2 giatrictia ™ .

[2D1-5.5-4] (Ping Thanh Nam D@ 6) Cho ham sb Y= f(x) 1a ham da thirc hé s thyc. Hinh
y=rf(x) ,, v=r"(x) f(x)=me*

v& bén dudi 1a dd thi cua hai ham s6 . Phuong trinh ¢



hai nghiém thuc phan bi¢t thudc doan [0;2] khi va chi khi 7 thudc ntra khoang [a;b) .Giati

ciia @+b gin nhit véi gia tri ndo dudi day?

A, 0,27 B. 0,54 c. 0,27 p. 0,54

Loi gidi
Tdc gid: Nguyén Chiu Vinh ; Fb: Vinhchaunguyen
Chon C

Phuong trinh: / (¥) =€ "

g'(x)= o =g'(x)=0s f'(x).e"—e".f(x)=0

\ TR A1 s Je = X a1 & . 4:2 .
Duya vao d6 thi ham s6 ham so ta suy ra dugc y=r ( ) la do thi cat truc tung tai diém c6

tung do am, y=r (x) 6 db thi cit truc tung tai diém co tung do duong.
Tir d6 ta c6 bang bién thién:
x |0 1 2
yv + 0 -

2
Naoy—"" T

Véi: e , e’ , e’ e’
i
Duya vao bang bién thién, dé phuong trinh €' ¢6 hai nghi¢m thuc phan biét thudc
2
) g(2)£m<g(l)<:>——£m<0
[9:2] i va chi khi ¢ .

2 2 2
m€|:__2:0j :a+b=——2+0=——2z0,27
Hay ¢ e e :



Ciu14. [2D1-5.5-4] (Chuyén Ngoai Ngit Ha Noi) Cho ham sé » =/ (%) Jien tuc va c6 dao ham trén

M . Biét ham sb / (x) c6 do thi duoc cho trong hinh vé&. Tim diéu kién cia ” dé ham sb

g(x)= f(2019"' ) T2 d6ng bién trén [0:1]

Ay

N2

A. m<In2019 B. 0<m<In2019 ¢, m>In2019 D. m<0

Loi giai
Tdc gid: Nguyén Nhw Tiing; Fb: Nguyén Nhu Tiing
Chon D

T og & (¥)=2019" n2019./7(2019)~m |

=0 <2019"1n2019.f'(2019") = m

Phuong trinh g’(x) , (1)

Dt 1=2019" 3 o6 t[1;2019] v 2019"ln2019.f’(2019"):t.ln2019.f’(t)
Dit h(t)=1.1n2019.1"(¢) ’ te[1:2019]

h(t)=t.1n2019.f"(t)=m

Phuong trinh (1) tr¢ thanh , (2)

Tir d0 thi ctia ham s6 (%) suy ra (%) dong bién trén [1,2019] ,do do J"(x)20 trén

[1;2019] . Hon nifa, tir d0 thi ham sb f'(x) ta cling co f’(x)ZO trén [1;2019].

Do dé K (t)=m2019[ f'(t)+t.f"(¢)]20 Vte[1;2019], n(t)=0 tai hita han diém, nén

[12019] 14 46 (2) c6 s6 nghiém 12 hiu han trén L52019]

trinh g'(x) =0 ¢6 s6 nghiém hitu han trén [1; 2019] .

h(®) ddng bién trén , nén phuong

Nhu vay: Ham sb g(x) d6ng bién trén [O; 1]

©g(X)20 oo L xelo] © m<2019".1n2019.17(2019") Vx €[ 0;1]



o m<1In2019.7(1) Ve e[1;2019] &M< min h(t)=h(1)=1.1n2019.f"(1) =0

Vay m=<0



