Chuyén dé 25 NGUYEN HAM

TAI LIEU DANH CHO HQC SINH GIOI MUC 9-10 PIEM

suyén ham ciia ham 4n hoic lién phwong trinh f(x),f*(x),f”’°(x)

Dang 1. Bai toan tich phan lién quan dén dang thurc u(x) £ (x) +u (x) £ (x) = h(x)
Phwong phap:

D@ dang thay rang u(x) £ (x)+u (x) f(x) =[u(x) f ()]

Do d6 u(x) f (%) +u (x) f(x) = h(x) < [u(x) f(x)] = h(x)

Suy ra u(x) f(x) = Ih(x)dx

Tur day ta dé dang tinh duge f(x)

Dang 2. Bai toan tich phan lién quan dén biéu tharc /' (x)+ f(x) = h(x)

Phwong phap:

Nhan hai vé véi e* ta durge e*- f'(x)+e"- f(x) =" -h(x) [ e f(x) | =" -h(x)
Suy ra € - f(x) = j e - h(x)dx

Tur day ta dé dang tinh duge f(x)

Dang 3. Bai toan tich phan lién quan dén biéu thic 1" (x)— f(x) = h(x)

Phuwong phap:

Nhan hai vé véi ¢ ta durge e £ (x) =™ f(x) =¢ " h(x) [ e f(x) ] =¢ - h(x)
Suyra ¢ - f(x)= je -h(x)dx

Tur day ta dé dang tinh duge f(x)

Dang 4. Bai toan tich phan lién quan dén biéu tharc £ (x)+ p(x)- f(x) = h(x)
(Phuong trinh vi phan tuyén tinh cép 1)

Phwong phap:

Wi b vl o i

(x)dx

F @™ 4 p)- " p) = h)- " [f(x) e pmﬂ — h(x)-e)”

Suyra f(x)-e 7% = [ &7 b o)

Tu day ta dé dang tinh dugce f(x)
Dang 5. Bai toan tich phan lién quan dén biéu thac f'(x)+ p(x)- f(x)=0

Phwong phap:

ST SIS S (%) _ S
Chia hai vé v&i f(x) ta duoc 0 +p(x)=0& 0 p(x)
Suy ra %dx = [ p()dx & In| £(x) = [ p(x)dx

Tir day ta dé dang tinh duge f(x)
Dang 6. Bai toan tich phan lién quan dén biéu thire f'(x)+ p(x)-[f(x)]" =0
Phwong phap:

Chia hai vé& v6i [ f(x)]" ta dugc [ff(% +p(x)=0 [ff(% =—p(x)
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f (x) Lfeol™ (x)] "
—| p(x)dx < p(x)dx
I Lf ()] I —n+ J

Tir day ta dé dang tinh duge f(x)
Caul. (M4 103 2018) Cho ham s6 f (x) théaman f(2)=-— va f"(x)=4x"[ f(x ]2 véimoi xeR.
Giéd tri ctia f (1) bang

_391 B. L c. AL p. - L

400 40 400 10
Loi giai

Chon D

aco f'(x)=4x*[ f(x)] = - /) ¥ = | —XS:;:—x+
T V(T R
Dof(2):—%,néntacéC -9.Do do f() !

x'+9

)=——.
- f( ) 10
Ciu2. (Chuyén Phan Bgi Chau - Nghé An - 2020) Cho ham s6 y = f (x) dong bién va c6 dao ham
lién tuc trén R théa man (f'(x))2 = f(x).e", VxeR va f(0)=2.Khido f(2) thudc khoang nao sau
day?

A. (12:13). B. (9:10). C. (1;12). D. (13;14).

Loi giai

Chon B

Viham s6 y = f(x) dong bién va c6 dao ham lién tuc trén R dong thoi /(0)=2 nén f’'(x)=0

va f(x)>0 véimoi x e[0;+00).

Tir gia thiét (f’(x))2 = f(x).e'”, VxeR suyra f'(x) = f(x).eé, Vx e [0; +oo).

S(x) 1)
=—e?, Vxe[0;+w).

2Jf(x) 2
Léy nguyén ham hai v¢, ta dugc ,/ /' (x) = 2 +C, Yxe [0;+00) véi C 1a hing s6 nao do.

Két hop voi /(0)=2, ta dugc C=2-1.

Do do,

Tir do, tinh duge £(2)=(e+v2-1) ~9.81.

4

Cau3. (Chuyén Thai Binh - 2020) Cho ham s6 y = f(x) théa man f(2)= T va
f'(x)=x’f?(x) VxeR.Gidtri cia f(1) bing
A -2, B. L. C. 1. D. 2.
3 2 = 4
Loi gii
Chon C
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Tacs f/(x)=x'f () & j{(()): i j]:(())d frace L Xec
Ma f(2):—% :%=%+C:>C=%.Suyra f(x):—x44+3.

Vay f(1)=-1.
Chud. (Ly Nhan Téng - Bic Ninh - 2020) Cho ham s6 y = f'(x) lién tuc trén R\{-1;0} thoa man
diéu kién: f(l)=—2ln2 va x.(x+l).f’(x)-|—f(x):x2 +x . Biét f(2)=a+b.1n3 (a, beQ). Gia tri
2(a”+57) 1a

A2 B. 9. c.>. D.2
4 = 4 2
Loi giai
Chon B

Chia c4 hai vé clia bicu thire x.(x+1).f"(x)+ f(x)=x"+x cho (x+1)2 ta co

B W ] P

x+1 ()c+1)2 x+1 x+1 x+1°

Vay ﬁ.f(x)=j{ﬁ.f(x)}dx=jﬁdx=j(1—%)dx=x—ln|x+l|+€.

X+
Do f(1)=-2In2 néntaco %.f(l)=1—1n2+C<:>—ln2=1—1n2+C<:>C=—1.

Khi d6 f(x)zx—H(x—ln|x+1|—1).
X

Vay ta co f(2):%(2—ln3—1):%(l—ln3)=%—%ln3:>a=%, b:—%.

Suy ra 2(d’ +b2)=2|:(%j2 +(—%ﬂ =9,

Cau5. (Hai Hiu - Nam Pinh - 2020) Cho ham s6 y = f(x) théaman f(x)<0,Vx >0 va c6 dao ham
f'(x) lién tuc trén khoang (0;+o0) théa man f'(x)=(2x+1)/*(x),Vx>0 va f(1)= —% . Gia trj cua

biéu thirc f(l)+f(2)+...+f(2020) bang

A _2020‘ B. _2015. C. _2019. D. _2016.

- 2021 2019 2020 2021
Loi giai

Chon A

Ta co:
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£1(x)=(2x+1) 2 () @;2,(();)):2x+lzj;;(();))dxzj(2x+l)dx:>—f(1x):x2+x+C.
Mi f(1)==3 = C=0= f(x)=——=— .
f(1)=%—1
f(2)=3-3
f(3):%—§ :>f(1)+f(2)+....+f(2020):—1+ﬁ :-%.
f(2020):ﬁ—ﬁ

Cau 6. (Biic Ninh 2019) Cho ham s6 y = f(x) lién tyc trén R\{-1;0} théaman f(1)=2In2+1,
x(x+1)f'(x)+(x+2)f(x)=x(x+1), VxeR\{—l;O}.Biét f(2)=a+bln3,vc'7i a, b 13 hai s6 hitu ti.
Tinh T =a’ -b.
A.T:_—3. B.Tzﬂ. C.Tzé. D.7T=0
- 16 16 2
Loi giai
Chon A
Taco x(x+1) f"(x)+(x+2) f(x)=x(x+1)
x+2 x’ x(x+2) x>
! :1 ! —
e (x)+x(x+1)f(x) <:>x+1f (x)+ (x+1)2 f(x) x+1
2 ' 2 2 2 2 e
= = =——x+I 1
<:{x+1f(x)} x+1<:>x+lf(x) J.x+ld)C(:})c+1f(x) 2 x n|x+ |+c

Cau7.

2
@f(x)zxtl(%—x+ln|x+l|+cj.
X

Taco f(1)=2In2+1 < c=1.

3
2 a=—
Twds £(x) =" L xrmlr+il+1], £(2)=2+3m3. Nen {4
X 2 4 4 bzé
4
3
Vay T=a’—b=——.
i 16

(THPT Nguyén Trii - Pa Ning - 2018) Cho hs y = f(x) thoamin y'=xy’ va f(-1)=1 thi

giatri £(2) la

Trang 4

C.e+l. D.e.

Loi giai

A. &, B. 2e.



3 X

Ta co y':xy2:>1:x2:Jldx:'[xzdeIny:x?-i—C@y:efc

y

Theo gid thiét f(-1)=1néne’ =l=C=-.

3

x” 1
Vay y=f(x)=e3 3.Dodo f(2)=
Cau8. (Sé& Ha Noi Niim 2019) Cho ham s6 f(x) lién tuc trén R, /(x)#0 véi moi x va théa man

f(l):—%,f’(x)=(2x+l)f2(x) Biét f(1)+f(2)+...+f(2019):%—1 v6i a,beN,(a,b)=1 Khing

dinh nao sau day sai?

A. a-b=2019. B. ab>2019. C.2a+b=2022. D. »<2020.
Loi giai
: /(%) /(%)
(x)=(2x+1) 1 (x) & =2x+1= | ——=dx=|(2x+1)dx
()=(re1) () & TS =21 = [ L =[x 1
d
:>_[ ({(x)):j(sz)d
/(%)
1
= - =x"+x+C (Véi C 1a hang s6 thyc)
/() "
Thay x=1 vao (l)duoc 24C=——F & (C=0.Vay f( ) S
1 x+1 x
2
1 1 1 1 1 1
T=f( 2 201 —— |t =+t | =-1+—.
S+ @)+ F(2019)= ( lj+(3 2}_ +(2020 2019) +2020
a=1 (A
Suy ra: {b=2020:>a—b:—2019(ChQndap SO sai).

Céu9. (THPT Chuyén Lé Hong Phong Nam Dinh 2019) Cho ham s6 y = f(x) lién tuc trén (0;+0)

thoa man 2xf"(x)+ f(x)=3x 2/x . Bibt (1 ):— Tinh f(4)?

A. 24. B. 14. C. 4.
Loi giai

16.

IS

Chon D
Trén khoang (0;+) ta co: 2xf'(x)+f(x) =3xx & \/;f'(x)+# = %xz .
X

= (Vs (0) =55° = [(Vos (x)) de= [ 5 Par.
:>\/;.f(x):%x3+C.(*)

Ma f(l):%néntfr( ) co: \/_f() +c@%=%+c@0=o:>f(x):xzf.
Vay f(4)= 4{ 16.
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Cau 10. (Chuyén Thai Nguyén 2019) Cho ham sé f(x)>0 véimoi xeR, f(0)=1 va
f(x)=Vx+1.f'(x) véimoi x e R. Ménh d& nao dudi day dung?
A. f(x)<2 B.2< f(x)<4 C. f(x)>6 D. 4< f(x)<6
Loi giai

dx@ln(f(x)):zx/ﬁ+c

(x)_ 1 /() 4,
=
J. (x) J.\/x+
Ma f(O): nén C=—2:>f(x)=em:_2 :>f(3)=e2 > 6
Céau 11. (Chuyén Lé Hong Phong Nam Dinh 2019) Cho ham s6 y = f(x) c6 dao ham lién tyc trén
[2:4] va f'(x) >0, Vx €[2;4]. Biét 4x’f(x [f ] —x3,Vxe[2;4],f(2)=%.Giétricﬁa f(4) béng
A 4051 g 20¥5-1 c 20V5-1 . 405 -1
2 4 2 4
Loi gidi
Taco: f'(x)>0,Vxe[2;4] nénhamsb y = f(x) dong bién trén [2;4] = f(x)2 f(2) ma

f(2)=%.Dodc'): f(x)>0,Vxe[2;4].
Tur gia thiét ta c6: 4x°f (x [f ] —x3©x3[4f(x)+1]:[f'(x)]3

< x3JAf(x)+ :f'(x)c>&=x

34f(x)+1
Suy ra: J‘#(;)de I Idg%] Ceo= [4f(x)+1]2:%+c.

f(2):%<:>%:2+C<:>C:—%.

[j(xz —1)}3 -1 B

4

Vay: f(x)=

Céiu 12. (Chuyén Thai Binh 2019) Cho f(x) 1a ham sé lién tuc trén R théa man
f(x)+ f'(x)=x,vxeR va f(0)=1.Tinh f(1).

Az
e

B. C.e. D.

o |—
| o

Loi giai
f(x)+f'(x)=x 1.
Nhan 2 vé ctia (1) v6i e* ta dugc e*.f (x)+e*.f"(x) =

!

Hay [ex.f(x)} =xe" =e'.f(x)= .[x.exdx.
Xeét [ :Jx.exdx

5 { u=x=du=dx
bat

cdr=dv=>v=e"’
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1=jx.exdx=x.ex—Jexdxzx.ex—ex+C. Suyra e*f(x)=xe"—e"+C.

Theo gia thiét £(0)=1 nén C =2 :f(x)sz”:f(l)z—.
e e

Cau 13. (THPT NGHIA HUNG ND- GK2 - 2018 - 2019) Cho ham s6 f(x) théa man
[2"(x)] +1=x*[1= £ (x)./"(x)] véi moi x duong. Biét f(1)=/'(1)=1.Gidtri f(2) bing

A. f3(2)=~2In2+2. B. f7(2)=2In2+2.

C. f*(2)=ln2+1.  D. f7(2)=+vl2+1.

Loi gidi
Ta co: [xf’(x)]2 +1=x" [l—f(x).f"(x)]; x>0
e[ ()] +1=2[1-f(x).f"(x)]
[T +%=l—f(x).f"(x)

L] () () =1

S0 (x)] =12

Do do: j[f(x).f'(x)]'.dx=J.(l—%j.dx:f(x).f'(x)=x+%+cl.

Vi f()=/'(1)=1=1=2+¢ ¢ =-1.

Nén jf(x).f'(x).dx=j(x+%—1}dx @jf(x).d(f(x)):j(x+l_1j.dx

X
2 2
:—f x):%+lnx—x+6‘2.\/i f(l)zljézé_l"‘cz@cz:l-

2
2 2
Vay / 2(x)=%+1nx—x+1:>f2(2)=21n2+2.

Céu 14. (Chuyén Bic Ninh 2019) Cho ham sé f(x) thoéa mén (/'(x))* + f(x).f"(x)=x’—2x, VxeR
va f(0)=f'(0)=1. Tinh gid tri ctia T = f*(2)

AR B. -2 c.® .20
30 15 - 15 15

Loi giai
Co (S + f(0).f"(x)=x" =2x & (f(x).f'(x))'=x" —2x
S F(x).f(x) = J’ (x* = 2x)dx = %x“ e

T f(0)=f'(0)=1.Suyra C=1.Vay f(x).f'(x):%x“—xz—i-l
Tiép, co 2f(x).f'(x)=%x4—2x2+2<:>(f2(x))':%x4—2x2+2

1 1 2
S )= (=x"=2x*+Ddx=—x"-ZxX +2x+C
RONIC )b =" =2

Trang 7



Tr f(0)=1.Suyra C=1.Vay fz(x)=%x5—§x3+2x+l.

Do do T:ﬁ
15

Céau 15. (S& Binh Phuéc 2019) Cho ham sé f(x) lién tuc va cé dao ham trén (o;%), thda méan

f(x)+tanx.f'(x)= x} . Biét rang \/gf(%j—f(%j=aﬂ 3+bIn3 trong d6 a,b € Q. Gia tri cta biéu
cos’ x

thitc P=a+b bang

A2 B. -2 c. ! p. -2

9 9 9 - 9

Loi giai
Chon D
X X
tanx.f'(x)= : inx.f'(x)= )
f(x)+tanx.f'(x) o < cosx.f(x)+sinx.f’(x) e
@[sinx.f(x)]’ S
cos® x

, ) P X ) B X

Do d6 J.[smx.f(x)] dx-jcoszxdx :>s1nx.f(x)—jcoszxdx
X
Tinh [ = dx.
n '[coszx
e du = dx ,

bat dx = . Khi do

dv= 5 v=tanx

cos” x
X d(cosx)

I=J. 5 dx=xtanx—J.tanxdx=xtanx+J.—dx=xtanx+ln|cosx|.

cos” x CcoS X
Suy ra f(x):x.tanx.+ln|cosx|: X +1n|fzosx|.

sin x CcoS X sin x

ar 3+bln3:\/§f(§j_f(%):\/§(2?ﬂ_2}/%2)_[71;/§+21n?J

57z\/§ a=

5
5 —In3. Suyra 9.
b=-1

4
Vay P=a+b=—§.
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Cau 16. (THPT Yén Phong S6 1 Bic Ninh 2019) Cho ham s6 y = f(x) ddng bién trén (0;+0);
y = f(x) lién tyc, nhan gié tri duong trén (0;+0) va thoa man f(3 =g va [f ] (x+1).f(x). Tinh

/(8).

1 49
A. 1(8)=49. B. /(8)=256. C. f(8)_E. D. f(8)—6—4.
Loi giai
Chon A
Ta co voi Vx e(0;+00) thi y=f(x)>0; x+1>0.
Ham s y = f(x) dong bién trén (0;+00) nén f'(x)>0,Vx € (0;+00).
T T : /(%)
Dodd | f'(x)| =(x+1) f(x)= f(x)=4(x+]) f(x) & —=—===/(x+1).
/()] =(x+1) 1 (%) ()()()m()
/(%) 1 ;
Suy ra dx = x+1l)dx =/ f(x)==4/(x+1) +C
Jm JJ(r+1) V(%) =33 (x+1)
Vif(S)Zgnen C—§—§=—2
Suy ra f(x)z(% (x+1)3—2J ,suyra f(8)=49.
Cau17. Chohams f(x) thoaman £(1)=2 va (x*+1) f"(x)=[ £ (x)] (x*~1) voi moi xR. Gid
tri clia f'(2) bang
A2 B. -2 c. -2 D.>
5 5 2 2
Loi giai
Chon D

Tir gia thiét ta c6: f'(x [ f(x ] ( x; _11)2
+

Do d6 f(x)> f(1)=1>0 véimoi xe[L;2].

>0 voimoi xe(1;2].

Xét voimoi x € [1;2] ta co:

(x2+1)f’(x):[f(x):|2(x2—l)<:> }ﬂ(x) = xzz—lz 2I f'(x) dx=j x2—12 dx .

*(x) (x +1) f*(x) (x2+1)
1 1
f(x - O
A
Ma f(I)=1=1=1+C < C=0. Vay f(x):x2x+1 f(2):§.
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Cau 18.

(Chuyén Nguyén Tat Thanh Yén Bai 2019) Cho ham s6 y = f'(x) ¢ dao ham lién tuc trén

khoang (0;+), biét f'(x)+(2x+1)f*(x)=0, f(x)>0, Vx>0 va f(2)=é.Tinhgiétricﬁa

P=f(1)+f(2)+..+ f(2019).

Cau 19.

A 2021 g, 2020 c. 2019 p, 2018
2020 2019 =" 2020 2019
Loi giai

THI: f(x)=0= f'(x)=0 tréi gia thiét.

TH2: f(x)#0 = f'(x)=—(2x+1).f*(x) :%:—(2x+1).z>f%dx:—j(2x+l)dx
o (xe

:>f(x) ( C)

Ta co: f(2):% =C=0 :f(x):xf”:%-ﬁ.

S 20D

2020 2020°

3
Cho ham s y = f(x) c6 dao ham lién tuc trén doan [-2;1] théa man f(0)=3 va

(f(x))2 S'(x)=3x" +4x+2. Gié tri 16n nhédt cia ham s6 y = f(x) trén doan [-2;1] la

Trang 10

A. 2342 B. 23/15. C. Y42, D. 15,
Loi giai

Ta c():(f()c))2 S(x)=3x +4x+2 (*)

Lay nguyén ham 2 vé cua phuong trinh trén ta dugc

I(f(x))z.f'(x)dxzj(sz +4x+2 x<:>I(f(x))za,’(f(x))zx3 +2x2+2x+C

3

_U()
3

=3 +207 420+ C & (f(x)) =3(x +2x2 +2x+C) (1)

Theo d& bai £(0)=3 néntir (1) tacd (£(0)) =3(0°+2.0°+2.0+C) = 27=3C & C=9

= (f£(x)) =3(x +22° +2x+9) = f(x) =g/3(x3 +227 +2x49).

Tiép theo chung ta tim gid tri 16n nhét cia ham s6 y = f(x) trén doan [-2;1].

CACH 1:

Vi X’ +2x* +2x+9=x" (x+2)+2(x+2)+5 >0,Vx e [—2;1] nén f(x) c6 dao ham trén [—2;1]
3(3x7 +4x+2) B 3x? 4 Ay 42

3§/[3(x3 +2% +2x49) | g/[3(x3 120 +2x+9) |

—Hamsd y = f(x) ddng bién trén [-21]= r[{lza}f](f(x) = f(1)=v/42.

va f'(x):

>0, Vxe[-21].

Vay r[l}?f]cf(x)=f(1)= V42

CACH 2:



3
x)z{/3(x3+2x2+2x+9)=33 x+z +2 x+% +§.
3 3 9

3
Vi cac ham sb y=3(x+§j , y=2( §j+% dong bién trén R nén ham sd

3
2 2) 223 ) . . R .
y= i/3(x+§) +2(x+§j+7 ciing dong bién trén R. Do d6, ham s6 y = f'(x) dong bien
trén [ -2; 1].
Vay r[r_lgf](f(x):f(l) =3/42.

Céu 20. (P& Thi Cong Bang KHTN 2019) Cho ham s f(x) théa man f(1)=4 va
F(x)=xf"(x)-2x"—3x* v6imoi x> 0. Gia tri cia f(2) bang

A5, B. 10. C. 20. D. I5.
Loi gidi
_ ' 7312 !
£ —2(x) = -2 — 3¢ e B/ O=XS () _ 7227 ~3x c{f(x)} =2x+3
X X X

1a mdt nguyén ham cua ham s6 g(x)=2x+3.

Suy ra, /(%)
X
Taco [(2x+3)dr=x"+3x+C, CeR.

do, EAC x*+3x+C,, (1) v6i C, e R nao do.
X
Vi f(1)=4 theo gia thiét, nén thay x =1 vao hai vé ctia (1) ta thu dugec C, =0, tir 46
f(x)=x"+3x>. Vay f(2)=20.
Céu21. (S Bic Ninh 2019) Cho ham sé f(x) lién tuc trén R théa man céc didu kién: f(0)=2v2,

f(x)>0, VxeR va f(x).f"(x)=(2x+1){1+ f*(x), VxeR.Khidogiatrj f (1) bang

A. 26 B. V24. C. 15, D. V23,
Loi gidi

aco f(x).f"(x)=(2x+ +2x<:>M= x+1).

Tacs £ (x).f (x)= 2o+ )1 /() 1+fz()@ )

Suy ra J'f—f(x) J'2x+1)dx<:>J‘ 1+f I2x+l)dx<:> 1+ /2 (x) =x"+x+C.

1+ £ (x) 21+ f*(x

Theo gia thiét f(0)=2+2, suy ra 1+(2\/§) —CeC=3.

Voi C=3 thi 1+f2(x) =x +x+3:f(x):\/(x2+x+3)2 —-1. Vay f(1)=\/ﬁ
Ciu 22. (Cin Tho 2018) Cho ham s§ f(x) thoa man [ f'(x)] + /(x)./"(x)=2x" —~x+1, VxeR va
7(0)=£'(0)=3.Giatri cia [ £(1)] bing

A.28. B. 22. C.—. D. 10.
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Loi giai
Tacs [ £(x) /' (x)] =[S ()] +/(x) /" ().
Do d6 theo gia thiét ta duoc [f(x)f'(x)]l =2x" —x+1.

Suy ra f(x)f’(x)z%xB—%+x+C Hon nira f(0)= f"(0)=3 suyra C=9.

2

Tuong ty vi [fz (x)] =21 (x)f"(x) nén [fz(x)}, :2(§x3 —%+x+9]. Suy ra

2 3
fz(x)z'[2(§x3—7+x+9}dx=§x4—x?+x2+l8x+C,cﬁngvi £(0)=3 suyra
2 1, X’ 2 , 2
f (x)zgx —?er +18x+9. Do d6 [f(l)] =28.
Ciu 23. (Chuyén Lé Hong Phong - 2018) Cho ham sé f'(x) c6 dao ham trén R théa man

(x+2) f(x)+(x+1) f'(x)=¢" va f(O)z%.Tinh £(2).

A f(2)= C./(2)=7 D. f(2)=

Loi giai

§~
Ta cod
(x+2) £ (x)+ (x+1) f(x) =€ > (x4 1) £(x)+ £ (x) + (x41) f(x) ="

e[ )/ @]+ ()] = @ e [(er1) ()] re [(r1) £ (x)] =¢
el () /()] = = [[e x+1)f(x)],dx:jezxdx<:>ex(x+1)f(x):%e2x+c

Ma £(0 )=; = C=0.Vay f(x)= ; xil
Khldof( )=%.

Chu 24. (Lién Truwdng - Nghé An - 2018) Cho ham s6 y = f(x) lién tuc trén R\{0; —1} théa man dicu
kién f(1)=-2In2 va x(x+1).f"(x)+ f(x)=x"+x.Gidtri f(2)=a+bIn3,v6ia,beQ. Tinh a’+5*.

A. é B. 2 C. é D. E
4 2 2 4
Loi giai
Tur gid thiét, ta c6 x(x+1).f"(x)+ £ (x) =2 +x & %f'(x)Jr(xil)z (x)zﬁ

!

@{Lf(x)} zﬁ,véi VxeR\{0; —-1}.

Suy ra —f _[—dx hay —f( )=x—In|x+1]+C.

Trang 12



Mit khac, ta c6 f(1)=—-2In2 nén C=-1. Do d6 %.f(x) =x—In|x+1|-1.
X

2 3 3 3 3
Véi x=2 thi —.f(2)=1-In3 & f(2)==——=In3.Suyraa==vab=—=.
1 x 3f( ) f( ) ) uy ra 5 va 5

Vay a2+b2:%.

Céau 25. (THPT L& Xoay - 2018) Gia st ham s6 y = f(x) lién tuc, nhan gia tri dwong trén (0;+o) va
théaman f(1)=1, f(x)= f'(x).\/m, véimoi x > 0. Ménh dé nao sau day dung?
A.2< f(5)<3. B. 1< f(5)<2. C. 4< f(5)<5. D.3< f(5)<4.
Loi gidi
Ta co

=f'(x X+ @f’(x)= 1 = f'(x) = 1
f(x)=f"(x)N3x+1 () arl -[f(x)dx J‘\/3x+1
@J.d(f(x 2 3x+1+C

))_ 1 _2 +1+ —e3
700 —ImdeInf(x)—3m Co fx)=e

4 4

Ma f(1)=1 nén e3+C:1®C:—§.Suyra f(5)=e’=3,794.

dx

Céiu 26. (THPT Quynh Luu - Nghé An - 2018) Cho ham s6 f (x)#0 thoa man diéu kién

f(x)=(2x+3) f*(x) va f(O)z—%. Biét ring tong f(1)+f(2)+f(3)+...+f(2017)+f(2018):%
véi (a el,be N*) va % 1a phén s6 tdi gian. Ménh dé nao sau day diing?
A.%<—1. B.%>1. C. a+bh=1010. D. b—a=3029.
Loi giai
, /(%)
Taco f'(x)=(2x+3)f*(x) < =2x+3
()=(x+3) () & 73
@j%:j(zxw)dx@— L _ri3xsc.
/(%) /(%)
Vif(O):—%:C:Z.
1 1 1
Va =— = - :
& f(x) (x+1)(x+2) x+2 x+1
Do d6 f(1)+f(2)+f(3)+...+f(2017)+f(2018):L—l:—@.
2020 2 2020
Vay a=-1009; b=2020.Do d6 b—a =3029.
A . \ A ' 3x4+X2_1 2 \
Céu 27. (THPT Nam Tryc - Nam Dinh - 2018) Cho ham s6 f(x)=0, f'(x)=—"—=—/f"(x) va
X

f(1)=—§. Tinh f(1)+ f(2)+...+ f(80).
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3240 B 6480 C 6480 D 3240

= 6481 " 6481° T 6481 " 6481°
Loi giai
P)= 2T () o L 2
e O
= Idj(cf((j))):j[?,xzﬂ—%jdx@ f_(i):x3+x+;+c < f( ):x3 +_xl+1+C.
X
Do f(l):_%:CZO:f(x):x“ +_;CZ+1 - %(xz +lx+1_x2—1x+1]'

111 111 11 1 It 1
=351 @353 37 o3
I
2

3
1 1 _ 3240
2 6481 6481

Ciu 28. (S6' Ha Tinh - 2018) Cho ham s6 f (x) ddng bién co dao ham dén cap hai trén doan [0;2] va

thoa man [ £ (x)] —/ (x)./"(x)+[ f'(x)] =0.Biét £(0)=1,7(2)=¢’. Khido /(1) bing

A. e, B. ¢’. C. e, D. ¢’.
Loi giai

AL e y 2 17) ’ 2 f(x)'f”(x)_[f,(x)]z
heo dé bai, ta co x)| = f(x).f"(x)+ x)| =0= - =
T taco [ f(x)] = f(x)-"(x)+[ /()] =0 ] 1

:{f’(x)} =1= J;(x) =x+C:>1nf(x)=x—22+C.x+D

5

Ma {f(O)ZIGQ{C=2.Suyra: f(x)=ex7+2x:>f(l)=ea.

Cau29. Chohamsb y=f(x) liéntuc trén R théaman f’(x)+2x.f(x)= e, VxeR va £(0)=0.
Tinh £(1).

A f(1)=¢ B. f(l):—é c.f(l):eiz. D f(l):%
Loi giai

Chon D

Ta co

!

f1(x)+2xf (x)=e et f/(x)+2xe” f () =1 (e (x)) =1.

Suy ra I(exz.f(x))'dxzjdx@exz.f(x):x+C:>f(x)z x+zC.

X

€
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Vi £(0)=0=C=0.

Do do6 f(x): (1):_
Céu 30. Cho ham s y=f(x) théa man f'(x).f(x)=x4+x2.Biét f(0)=2.Tinh f2(2).
313 ) 332 ) 324 323
A. B. 2)=——-. C. 2)=——-. D. .
f() 15 _f() 15 f() 15 f() 15
Loi gii
Chon B
2 5 3
Ta co If f(x)dx= J- xt+x )dx+C2f2(x)=%+x?+C.

Do f(0)=2 nénsuyra C=2.

A 32 8 332
Vay f7(2)=2 (? 3 2) 15

Ciu 31. (Chuyén Dai hec Vinh - 2019) Cho ham sé f(x) théaman f(x)+ f'(x)=¢™,VxeR va
£(0)=2. Tét cd céc nguyén ham cua f(x)e*" 1a

A (x=2)e"+e"+C. B.(x+2)e™+e" +C.

C. (x-1)e"+C. D. (x+1)e" +C.

Loi gidi

Chon D

Fx)+f(x)=e" o f(x)e + f/(x)e" =l (f(x)e") =1 f(x)e =x+C".

Vi f(0)=2 nén C'=2.Dod6 f(x)e™ =(x+2)e". Vay:

[f(x)edx=[(x+2)edx = [(x+2)d(e")=(x+2)e" —[e'd(x+2) =(x+2)e" ~ [e'dr =

=(x+2)e"—e"+C=(x+1)e" +C.

Cau32. Chohamsd y=f(x) c6 dao ham trén (0;+o0) thda man 2xf'(x)+ f(x)=2x Vxe(0;+m),
f(1)=1. Gia tri cua biéu thuc f(4) 1a

=3 B. 2. c p. 7.
6 3 = 6 3
Loi giai
Chon C

Xét phuong trinh 2xf"(x)+ f(x)=2x (1) trén (0;+): (1)<:>f’(x)+2L-f(x):1 (2).
X
Dit g(x)zzi, ta tim mot nguyén ham G(x) cia g(x).
X
Ta c6 Ig(x)dxzj.zidxzélnx+C:1nx/;+C. Ta chon G(X)Zln\/;.
X

S (x)=x

Nhan ca 2 vé cta (2) cho e =/x, ta dugc: Vx- f( ) 2\/*

o (Vrf (%) =vx (3).
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4 , 4
Léy tich phan 2 vé cua (3) tir 1 dén 4, ta duoc: I(x/;f(x)) dx = J.x/;dx

1 1

= (Vef () =(§Jx7]j:2f(4)—f(1)=%:f(4)=§[§+lj=% i f(1)=1).
Vay f(4)=%7.

Cau 33. (Chu Vin An - Ha Ni - 2019) Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va thoa man

didukien x°[ f'(x)] +27[ f(x)~1] =0,vxeR va f(1)=0. Gid tri cia f(2) bing

A. —1. B. 1. C.7. D. -7.
Loi giai
Chon D
. 6T 1 3 4 f'(x) 1 1 ' 1
Ta co f +27 f(x)-1| =0 == =—
X |: ()C):I I: ()C) :I —3(f(x)—1)3 f(x)_l X [3]‘(301} X
1 1 1 1 1
Dodd || — |dx=|—dx=—-+C. S —=——+C.
B R TR

Co f(l)zO:CzO.Dodé f(x)zl—x3.

Khido f(2)=-7.
Cau 34. (Bén Tre 2019) Cho hamsé / (x) thoa man: (/'(x)) + £ (x).f"(x)=15x* +12x, VxeR va
£(0)=£"(0)=1.Gia tri cua f*(1) bang

A. % B. 8. C. 10. D. 4.

Loi giai
Chon B

Theo gia thiét, Vxe R : (f’(x))2 +f(x).f"(x)=15x" +12x
< f1(x).f1(x)+ f(x).f"(x)=15x" +12x

S[f(x).f(x)] =15x* +12x
<:>f()c).f’(x):J.(ISX4 +12)c)d)c=3x5 +6x>+C (l)
Thay x=0 vao (1), ta duoc: f(0).f'(0)=C < C=1.

Khi do, (1) tr¢ thanh: f(x).f"(x)=3x"+ 6x° +1

o [ £ (). ()= [ (35 46 +1)dx@Bf2(x)I =Gx6 L2 ”Jl

0 0

0
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@%[ﬁ(l)-ﬁ(o)}:%@f2(1)-1:7@fZ(l)zs.

Vay f?(1)=8.
Cau 35. Chohamsb y= f(x) c6 dao ham lién tyc trén (1;+ 00) va thoa man

(5" (¥)=2/ (x)).Inx =x" = f (x), Vxe(I;+00); biét f(e)=3e. Gidtri f(2) thudc khoing nio duoi

day?
A. (12;2) B. (13;2) C. (2;12) D. [14;§j.
2 2 2 2
Loi gidi
Chon C
Xét phwrong trinh (xf’(x)—2f(x)).lnx=x3 —f(x) (1) trén khoang (1;+0):
2
(1)@xlnx.f’(x)+(1—21nx).f(x):x3<:>f’(x)+1;12nlr;x. (x)=2= (2).
bat g(x)z 1—121nx . Ta tim mt nguyén ham G(x) cua g(x).
xlnx
, 1-2Inx 1-2Inx 1
Ta c6 Ig(x)dxzj N, dxzj . d(lnx):“‘(m—2jd(lnx)
zln(lnx)—Zlnx+C:1n(ln—2x)+C.
x
Ta chon G(x):ln(ln—zxj.
x
Nha 5 I G(x) _Inx . Inx , 1-2Inx _
an cd 2 vé cuia (2) cho ™ =—— ta dugc: —- f'(x)+—=—-f(x) =1
x x x
@(lzj“.f(x)j 1o ()= e ().
Theo gia thiét, f(%/g) =3e nén thay x=3e vao (3), ta dugc:
(35 1
E .f(%/g)=i/g+C<:>C=3%/e_2'3e—i/—=0.
Tir ddy, ta tim dugc f(x):x—3:>f(2):2—3.Vﬁy f(2)e(2;12j.
’ Inx In2 2
Ciu 36. (Chuyén Nguyén Du-DiKLik 2019) Cho ham s6 f'(x) c6 dao ham trén R théa méan
‘\/7
3 f,(x).efs(x)le_ff_f):o véi vxeR.Biét f(0)=1, tinh tich phan [ x.f (x)dx.
X 0
VLY B. 1. c®. D.2.
2 4 - 8 2
Loi gidi
Chon C

302 2x 3 5
Taco 3f'(x)e " — =0 32 (x).f"(x)e” Y =2xe""
()7 20 37 (3 (6
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Cau 37.

= J3f2 (x).f'(x).efs(x)dx = j2x.e"2*ldx = J.ef}(")d(f3 (x)) = Ie‘z*ld(xz +1) =/ =i,
Mit khac, vi f(0)=1nén C=0.
Dodé e’ ¥ =" o £ (x)=x’+1 e f(x)=Rx"+1.
5 5 i
Vay [ x.f(x)dx = [ x3/x* +1dx :% [ +1d(x* +1) :g[(xz +1)3/x* +1}
0 0 0

45

0

(SP Pong Nai - 2019) Cho ham s6 y = f(x) lién tuc va khong am trén R thoa man

f(x).f'(x) =2x/f? (x) +1 va f(O) =0. Goi M ,m lan luot 12 gia tri 16n nhat va gia tri nho nhit caa ham

s6 yzf(x) trén doan [1;3]. Biét rang gié tri cua biéu thirc P =2M —m c6 dang
a\/ﬁ—bx/g+c,(a,b,ceZ).Tinh a+b+c

Cau 38.

A.a+b+c=T7. B.a+b+c=4. C.a+b+c=6. D. a+b+c=5.
Loi giai
Chon A

e [T LS S,
Taco: f(x).f"(x)=2xy f?(x)+1 77 () 2 Imd [2xd

= fz(x)+1:x2+C.
Mi f(0)=0& C=1= [/ (x)+l=x +1e f2(x)=(*+1) ~1=x'+2x°

& f(x)=vx*+2x” (do f(x)20,VxeR).

. 2x° +2 .
Ta cé: f(x):%>O,Vxe[l;3]:>rﬂ;as]xf(x):f(3)=3\/ﬁ;r%]1;13€1f(x):f(1):\/§.

Taco: P=2M —-m=6311-\3=a=6;b=1;c=0=>a+b+c=7.
Cho ham s6 y = f(x) lién tuc trén R\{-1;0} théaman f(1)=2In2+1,

x(x+1) f'(x)+(x+2) f(x)=x(x+1), Vxe R\{-1;0}.Biét f(2)=a+bIn3, v6i a,b 1a hai sb hitu ti.

Tinh T=a*-b.
A.T=2. B.T=§. C.T=0. D.T=—i.
16 2 - 16
Loi giai
Chon D

Trang 18

Taco: x(x+1) f'(x)+(x+2) f(x)=x(x+1), Vx e R\{-1;0}.

X 'y +x2+2x )= X
:>(x+l)f() (x+1)2 () x+1

x’ LY
:{ f(x)} :x+1,VxeR\{—l,0}.

2

, VxeR\{-1;0}.

x+1

2 2
X X
= ", VxeR\{-1;0¢.
:I x+1dx x+1f(x)+C, xXe { ; }

2
X

1 , .
= | (x—1+x+ljdx—x+1f(x)+C,VxeR\{ 1;0}.




2 2
X

)C " [
:7—x+1n|x+1|+c =x+1f(x)+C :

x’ X’
:>7—x+ln|x+1|+C=mf(x), VXER\{_I;O}-

Taco: f(1)=2In2+1 va f(1)=—-1+2In2+2C=C=1.

2 2

X X
:7—x+ln|x+1|+1:x+1f(x),
3 3 3 3 9 3 -3
2 = — —.1 > 2 = bl = — = — T: 2— ==
= 1@)=2 2l i 7(@)=arbm3ma-2p-d T oped 32

Cau39. Chohamsd y= f(x) lién tuc trén (0;+0) théa man 3x.f (x)—x’.f"(x)=2/7(x), véi
F(x)#0,Vxe(0;+0) va f(1) =% . Goi M, m lan luot 14 gié tri 16n nhat, gié tri nhd nhét cia ham s6

y=f(x) trén doan [1;2]. Tinh M + m.

A B. 2. c.>. D. L.
10 10 =3 3
Loi giai
Chon C

Ta c6: 3x.f (x)—x".f"(x) =21 (x)=3x".f (x) = x*.f"(x) =2x. /% (x)

- 3x7.f (x)=x".f"(x)

fz(x) =2x vi f(x)¢0,‘v’xe(0;+oo)_

x_3 =2x x_3: 2xdx=x*>+C.
:{f(x)J =7 ’

X
x+2

Ma f(l):%:>C:2:>f(x)=

3

X x'+6x°

2

Ta co: f(x):x2+2:f'(x):(x2+2) >0,Vx e(0;+00).

3

Vay, ham sb f(x) =

ddng bién trén khoang (0;+ ).
x*+2 8 8 ( )

3

Ma [1;2] < (0;+%) nénhamsé f(x)=— - dong bién trén doan [1;2].
X

Suy ra, M:f(2):§;m:f(l):%:>M+m=§.

Cau 40. (Chuyén KHTN - 2021) Cho ham s f(x) lién tuc trén R va thoa méan
xf'(x)+(x+1) f(x)=e™ véimoi x. Tinh f’(0).
Al B. 1. C.e. D. —.
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Loi giai
Chon B
Taco: xf'(x)+(x+1) f(x) =€ < xf'(x)+ f(x)+xf (x) =
o xe'f'(x)+(x+1)e" f(x) =1
(x)

+) Thay vao biéu thirc ban dau ta c6: 0./"(0)+(0+1) /(0)=¢’ =1< f(0)=1
+) Thay vao (*),taco: C=0.

Khi do: xexf(x) =xe f(x) = {f kkllllil ;j(;)

Suy ra: f’(O):limf(x)_f(O):hmefx—lz_hme”‘—l_

x—0 X x—0 X =0  —x

Ciu 41. (Chuyén Ha Long - Quéng Ninh - 2021) Cho ham s6 y = f(x) lién tuc va c6 dao ham trén

(—\/E;ﬁ)\{O},théamﬁn f(1)=0 va f’(x)+x(ef(x)+2) =0. Gia trj cua f( Jbéng

f( )
A. In7. B. In5. C. In6. D. In3.
Loi giai
Chon A
f(x)+x+ —0©f'(x)ef(x)+xef(x)( f(x)+2)+x 0
) (x)
<:>f'(x)ef(x)+x(ef(x)+1) _0e /e
e d| e/ 2
If(x—)edx jxdx@j[—l=‘[xdx<:> f(j) +C,(1)
(e f(x)+1) (/¢ +1) 12
Tron (l)chox—lj;—l+C:>C—0 Su ra;—ﬁ (2)
s AL ) i /M 27
1 1 1 1
Trong 2) chox=—=>———=—= f| — |=InT7.
2 f[ij 8 2
e \? 41

Cau 42. (Chuyén DH Vinh - Nghé An - 2021) Gid st f(x) 1a ham c6 dao ham lién tuc trén (O; 72') va
, . X T T 1 % N s A
f'(x)sinx =x+ f(x)cosx,Vx € (0;7[) . Biét f(E) =1, f(g) :E(a +bln2+c7z\/§) , VO1 a,b,c la cac sd

nguyén. Gia tri ciia a +b+c bang
A. 1. B. 1. C.11. D. —11.
Loi giai
Chon A
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f(x)sinx =x+ f(x)cosx < f'(x)sinx— f(x)cosx =x

TaCé:@f’(x)sinx—f(x)cosx: X @[f(x)]: X

sin’ x sin’ x sin x sin’ x

f(x) J. dx=—xcotx+J.cotxdx=—xc0tx+ln|sinx|+C.
s1nx sin’ x
f( ) xcotx+ln|s1nx|+C
sin x
f z =1:>;=—£cot£+lnsin£+C<:>C=1.
2 . 2 2 2
sin —
f( ) xcotx+1n|smx|+l
smx
T
f(g) T LT T 1
Do d6 = ——=——cot—+In|sin— +1:f(—):—(6—61n2—7z\/§).
. 6 6 6~ 12
Slng

=a=6b=—6,c=-1.a+b+c=-1.

Ciu 43. (THPT Ding Thic Hira - Nghé An - 2021) Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén

khoang (0;+o0) thoa man

xf'(x)zf(x)+x3lnx, Vx>0 va f(l)z%.Tinh 1(2)

A. 2In2+1. B. 4In2+1. C. 2In2 D. 4In2
Loi gidi
Chon D
xf'(x)zf()c)+x3 lnxcwzﬂnx@(MJ :xlnxQM:lenxdx
X X X

Ma J.xlnxa’x = J.lnx.d (%xﬂ =%x2 lnx—jéxz.ldx :%xz lnx—%x2 +C
X

Suy ra f(x):%x3lnx—%x3+Cx,mé1 f(l)z%zC—%:Czl.

Vay f(x)z%x3 lnx—%x3 +x . Khi d6 f(2)=4ln2.
Ciu 44. (Lién Truwong Nghé An —2021) Cho ham sé f(x) lién tuc va luon nhan gia tri dwong trén R,
thoa man f(O):e2 va 28iﬂ2x[f(x)+e°°szx. f(x)}+f'( ) 0, Vxe R .Khido f( j thudc khoang

A. (1,2). B. (2;3). C. (3;4). D. (0;1).
Loi giai

Tir gid thiét ta c6 2sin 2x.f (x)+ f'(x)=— C"”S“”‘sm2x,/f( )

< sin2x.e™ (%) +et 3 f(())c) e ¥ sin 2x = _[( sin f(x))ydx = J.e“’szx d(c052 x)
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= esinzx. f(X) — ecoszx + C

Ma f(0)=€2 =>C=0=> ’f(x) :ecoszx—sinzx :f(x):eZ(:ost .

Vay f(%”j:ézom.

Cu45. (Chuyén Thai Nguyén 2019) Cho F(x) 1a mot nguyén ham ciia ham sé f (x)=e" (x* —4x).

Ham so F (x2 + x) c6 bao nhiéu diém cuc tri?

Cau 46.

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

Taco F'(x)=f(x)

= F'(x2 +x) = f(x2 +x).(x2 +x)’ = (2X+1)(x2 +)c)e(xz+x)2 ((xz -i-x)2 —4)

=(2x+ l)x(x—l—l)e(xz”)2 (x2 —1—x—2)(x2 +x+ 2)

=(2x+1)x(x+1)(x+ 2)(3(—1)(x2 +x+ 2)e(x2+x)2 =0 xe {—2;—1;_71;0;1}

F'()c2 + x) =0 c6 5 nghiém don nén F(x2 + x) ¢4 5 diém cuc tri.

. . (1+cos2 x)(sinx+cotx) q
(THCS - THPT Nguyén Khuyén 2019) Cho F (x)= | o dx va S la tong
Sin x

tht c4 cac nghiém ciia phuong trinh F(x)=F (%) trén khoang (0;47). Tong S thudc khoang

Trang 22

A. (67;97). B. (27;47). C. (4r;67). D. (0;27).
Loi gidi
Chon
1+cos® in x + cot 1+ 1+ t
Tacé:F(x):I( Ccos x)(smx cot x) _.[ cos’ x sin x x+I cos’ x cot x i
sin® x sin® x sin® x
(l+cos2 x)cotx 1+cos x)smx
GQiAzJ — dxvéBzI — dx
sin* x sin* x
Ta co:

_x:

2
N I 1+cos x cotx J.(l+2cot x)COtxdx:-I(cotx+200t3x)-d(00tx)

sin® x sin? x
cot’x cot'x
=— + +C,.
2 2
l+cos x smx l+cos x)smx
B=J —J. dx
sin® x

1 coSs x)

bat t =cosx, suy ra df =—sin x.a’x . Khi do6:



2

_ o L+t . 1+ _ 1 i1
o I(;2—1)2dt_ j(z—l) (z+1 J.{t 1) (+1) }h 2(r—1+t+1j+c2

1 1 1
=— + +C,
2\ cosx—1 cosx+1

Do do:

2 4
F(x):A+B:l( 1 N 1 j_{cot x+cot x]+C

2\cosx—1 cosx+1 2 2
Suy ra:
2 4
F(x):F(zjcl( 1 N 1 j_ cot x+cotx LC=C
2 2\cosx—1 cosx+1 2 2
1 1 2 4
= + —cot"x—cot" x=0

cosx—1 cosx+1

2cosx cos’x cos'x
+ +

=0
sinx  sin*x sin‘x
Vi didu kién sinx =0,
cosx=0 cosx =0
* 3
g cos’ x
*) 2+cosx+—==0 2(1—cos2x)+cosx(l—coszx)+cos3x:O
L sin” x
- cosx=0
cosx=0
fem = 1— /17
_—2coszx+cosx+2=0 COSX =

Theo gid thiét x € (0;47) nén x:%;x:—;x:—+2ﬂ;x:3—ﬂ+2ﬁ;

X=a,x=a+2r;
x=pfx=p0+2r.
Khi d6 tong cac nghiém nay s& 1én hon 97 .

Ciu 47. (Chuyén Qudc Hoc Hué 2019) Cho ham s6 F (x) 12 mot nguyén ham cia ham s6

f(x) =2<:?s—;c—l trén khoang (0;71') . Biét rang gia tri 16n nhét ciia F(x) trén khoang (0;7[) la \/5 Chon
sin” x

ménh dé dung trong cdc ménh dé sau.

F(%j:3¢§—4 B. F(zfj B F@j:—ﬁ D. F[S—ﬂj:3—\/§

2 6
Loi giai
Ta co:
2cosx—1 cos x
———dx=2 dx—
-[f I sin® x J-sinzx -[sm x
smx 1 2
= J- )—I ——dr=———+cotx+C
sin” x sin” x sin x
2cosx—-1 \ A 1n %
Do F (x) 1a mot nguyén ham cia ham sé f ( ) ———— trén khoang (0;7[) nén ham so
sin” x

F(x) c6 cong thic dang F(x)=— +cotx+C v6imoi xe(0;7).

sin x

Trang 23



Xét ham sb F(x)=-

+cotx+ C xac dinh va lién tuc trén (0; 7[) )

sin x
2cosx—1
F' = = —m—m—----
(1= (x)= 220
Xét F'(x)zO@Z(:?S—;C_l:OQcosx:l<:>x:i£+k27r (keZ).
sin” x 2 3

Trén khoang (O; 7[) , phuong trinh F '(x) =0 c6 mot nghiém x :g

Bang bién thién:

F'(x)

F(x)

maxF(x):F(%j:— 3+C

(0;7)
Theo dé bai ta co, — 3+C=\/§<:>C=2\/§.

Do d6, F(x)z—.i+cotx+2«/§.

sin x
Ciu48. Biét F(x) 1a nguyén ham cia ham s £ (x)=2S%* ST yei 43 thi cita ham s y = F(x) ¢6
X
bao nhiéu diém cuec trj trén khoang (0;47)?
A2 B. 1. C. 3. D.0.
Loi gidi
Chon C
Taco F'(x)= f(x):%;sinx trén (0;47).
F'(x) = f(x) :w: 0 << xcosx—sinx =0 trén <0;47r) .

X
bat g(x): Xcosx—sinx trén (0; 477).

X=r
Taco g'(x)=—x.sinx =0« |x=2r trén (0;47).

x=3r

Tir d6 c6 bang bién thién cua g (x) :

Trang 24



X 0 yis S| 21 X9 3n X3 4n
T T T
g(x) - 0 +) 0 |- 0 +)
| | -
0 | 21 | :
I | |
g(x) \ / \ 0
- -3

Vig (x) lién tuc va dong bién trén [72'; 271] va g(zz).g(27r> < 0 nén ton tai duy nhat x, € (77; 27r)

sao cho g(xl):O.
Tuong twtacé g(x,)=0, g(x,)=0 véi x, €(27;37), x, €(3m;47).

Tir bang bién thién cua g(x) ta thiy g(x) <0 khi xe (O; xl) va x € (xz;xS) ; g(x) >0 khi

x€(x;x,) va x €(x;;47). Dau ciia f(x) 1a diu ciia g(x) trén (0;47).

Do d6 ta c6 bang bién thién cia F (x) :

x 0 Xq X X3 4

f(X) - (6] —+ 0 - [0} -+

F ) \ iy / ~ \ N /

Vay ham s y = F(x) ¢0 ba cuc tri.

Ciu 49. (Chuyén - Vinh Phiic - 2019) Biét () 1a nguyén ham ctia ham sb f (x) = ——— . Hoi db thi

¥
ciia hamsd y=F (x) co bao nhiéu diém cuc tri?
A. 1. B.2. C. vo sb diém. D. 0.
Loi giai
Chon A
Vi (F(x)) = f(x)nén ta xét su d6i ddu ciia ham sd f(x) dé tim cuc tri ham s da cho.
Ta xét ham sé g(x)=x-cosx,tacd g'(x)=1+sinx>0Vx.
Vi vy g(x) la ham sb dong bién trén toan truc sd.

5
2) 2 7 71']

,dod6 g(x)=0 c6 duy nhat nghiém ae(——;— )
T\__Z_, )
f172)7 2

Ta c6 bang xét ddu

Hon ntra ta ¢6
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Keét luan ham s6 da cho c¢6 mot cuc tri.

Ciu 50. (Chuyén Lé Quy Pon — Pién Bién 2019) Cho ham s6 y = £ (x). D4 thi ciia ham s6

y=f '(x) trén [—5; 3] nhu hinh v& (phan cong ciia d0 thi 1 mot phan ciia parabol Y= ax’ +bx+c ).

Trang 26

Ay

Biét f(0)=0, gia trj ctia 2 (—5)+3f(2) bang

A. 33. B. 102 c . D.11.
3 3
Loi gidi
Chon C

*)Parabol y=ax2 +bx+c qua cac diém (2;3),(1; 4),(0;3),(—1; O),(3; O) nén xac dinh duoc
3

y=—x+2x+3, ¥ >—1 suy ra f(x):—%+x2+3x+q,Ma

3

f(O):O:>Cl:O,f(x):—x?+x2+3x,

Co f(_1)=—§; f(2):23—2 (1)
*)PJ thi f'(x) trén doan [—4;—1] qua cac diém (—4;2),(—1;0) nén

- 2re= 1= s

Ma f(—l):—§<:> CZ:—§+g(—lj:—2:>f(x):%z(xz—Z+xj—2,hay f(—4):_Tl4.



*) Dd thi f'(x) trén doan [—5;—4] qua céc diém (—4;2),(—5;—1) nén

2

f(x)=3x+14= f(x) :%+14x+C3.

14
3

Ma f(-4)=—

2
Ta co f(x):%+14x+8—32:>f(—5)=—% 2).

Tu (1) va(2) taduge 21 (-5)+3f(2)= —33—1+ 22 =3?5.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén (0;+o0) thda man f'(x)+

A. y=-16x-20. B. y=16x-20. C. y=16x+20.
Loi giai
Chon B

f'(x)+Lx)=4x2 +3x<:>xf'(x)+f(x)=4x3 3y

X

Léy nguyén ham hai vé ta dugc: x/'(x)= J.(4x3 +3x° )dx =x'+x’+C.

Voi x =1 taco: f(l):2+C.
Theo bai ra f(l):2 2+4C=2<C=0.
Vay xf(x)=x4+x3<:>f(x)=x3+x2.

Taco: f'(x)=3x"+2x; f'(2)=16; f(2)=12.

Phuong trinh tiép tuyén ciia d6 thi ham s6 y = f (x) tai diém c6 hoanh d6 x =2 la:

y=16(x-2)+12 < y=16x-20.

3.(—4) _14 82
= (2 ) +14.(—4)+C3:T suy ra C, -

. Phuong trinh tiép tuyén cta do thi ham s6 y = f(x) tai diém c6 hoanh d6 x=2 1a
D. y=-16x+20.

X 5 .
— > =4x"+3x va

Ciu 52. (Chuyén Thoai Ngoc Hiu - An Giang - 2021) Cho ham s6 f(x) lién tuc, khong 4m trén doan

T ., - . , T \ cy , £ Y
{O;E},thoa man f(O):\B va f(x).f (x):cosx1/1+f2(x),Vxe{0,5}.T1m gia tri nho nhat m va gia

s 1z A ) \ 4 N T
tri 1on nhat M ciia ham s6 f'(x) trén doan [—;—}.

6 2
A. ng,M:x/g. B. mz%,M:&

C.m=-3,M=2J2. D. m=g,M=2\/§.

Loi giai
Chon D
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f(x).f"(x)=cosx 1+f2(x)©M:cosx

1+f2(x)

dx J.cosxdx—smx+C (1)

J-f
1/1+f
Datt_1/1+f )= =1+ 2 (x)=>edt = f(x).f"(x)dx.

suyraij(()dx jtdf [ar=t+C,= I+ 2 (x)+C, (2)

Tur (1) va (2) suyra \/1+ f?(x) =sinx+C . Thay x=0 vaotacé: V1+3=C=C=2

Hay 1+ f7(x) =sinx+2.

<:>f2(x)=(sinx+2)2 —1=sin’> x+4sinx+3

= f(x)=+sin? x+4sinx+3

Pit t=sinx. Véi xe| Z: X | =1 e Lyl
62 2

Ta di xét ham s6 g (1) =~1* +41+3, te{%;l}.

g t): t+2
NP +4t+3

. 1 .
pps=ea)3 -
max g (t)= (1)=2\/§=maxf(x)=
EH 2]

N L 1
>0,Vte [%;1} do do g(¢) dong bién trén {5;1} )

Céu 53. (Chuyén Qudc Hoc Hué - 2021) Cho ham sé f(x) c6 dao ham lién tyc trén R thoa mén:
f'(x)= f(x)+e".c0s2021x va f(0)=0 D6 thi ham s6 y = f(x) cét truc hoanh tai bao nhiéu diém co
hoanh d06 thudc doan [—1;1] ?

Trang 28

A. 3 B. 1 C. 1287 D. 4043
Loi giai
Chon C
Ta c6 phuong trinh trén tuong duong voi
= f'(x)=f(x)+e".cos2021lx < f'(x)— f(x)=e".cos2021x
Se f(x)+ (—e_”)f(x) =c0s2021x
Dén déy ta nguyén ham hai vé thu duoc:
sin 202 1x LC
2021
sin2021x e .sin2021x

Ma f(0)=0nén C=0 - = = =
a f(0)=0nén suyra e " f(x) 001 f(x) 001

Phuong trinh hoanh d6 giao diém ctia d6 thi ham s6 y = f(x) va truc hoanh Ia
e".sin2021x

= (e_xf(x))’ =c08202lx < e f(x) = Icos 202 1xdx =

f(x)=0c>—=0c>sin2021x=0<:>2021x:k7z,keZ:>x:%,(ke

2021

Z)



Vi xe[-1L1] nén —1< Ao 2 200
2021 7 ps

Mado ke Z nénsuyra k {—643;—642;...; 643} nhu vy ta két ludn do thi ham sé y = f(x) cit

truc hoanh tai 1287 diém c6 hoanh do thudc doan [—l;l]

Ciu 54. (Chuyén Lé Quy Dén - Dién Bién - 2022) Cho ham s6 f'(x) thod man f(2)= —% va

f'(x)=4x" [f(x)}z véimoi xeR. Gid tri cia f(1)- f(0) béng

A - B. L c.-Lp L
90 90 72 72
Loi giai
Chon A
Taco: f'(x)=4x’ [f(x)]2 = / (x)2 =4x°
[/(x)]

@I[ /(%) de—f4x3dx<:> ! =x'+C

(s()7T /()
1, o
<:>—m=x +C:>f(X)— Fic
o 1 1 1
Véi f(2)=—2—5<:>f(2)=—16+c=—2—5:>C=9
1 1 1 1
Zf(X):—x4+9Sf(l)—f(O):—E'l‘;:%.

Céu 55. (Cum Trwong Nghé An - 2022) Cho ham s y = f (x) c6 dao ham lién tuc trén R va thod man
X +4x-1

f’(x)—Zf(x)=(x2 +1)e >, VxeRva f(1)=¢.Biét f(3)=ae’+c v6i a, b, ceN. Tinh

2a+3b+4c.

A. 36. B. 30. C. 24. D. 32.
Loi giai

Chon A

x*+4x-1

Ta co: f'(x)—2f(x):(x2+l)e 2, VxeR.

Nhan 2 vé cho e™* ta dugc: e f'(x)-2.e™.f(x) = (x2 +1)e 2,
= e_z"‘.f'(x)+(e_2x )' f(x) = (x2 +l)ex2_1 = ((e_zx).f(x)) = (x2 +1)e 2 |
Lay nguyén ham 2 vé ta duoc:
= (e‘z’“).f(x) = J.(x2 +1)ex21dx+ C
x2-1

:>(e’2").f(x)=J.(x2 +1)e 2 dx+C

21

bat H = J(xz +1)e%w
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H= J(xz +1)exz—1

x2-1

Ta tim Ierx bang phuong phap nguyén ham timg phan.

dx = Ix2exz2_ldx + J.exzz_ldx (*)

x*-1 x?-1

Pat {u —e 2 ta co: {du =xe 2 dx
dv=dx V=X

K-l X’ X’

Suy ra: Ierx =xe > — Ixzerx

21 o 21 x*-1 2.1

Thé vao (*) ta duoc: H=I(x2+1)erx='[x2e 2 dx+xe 2 —Ixze 2dx=xe ? +C

x2-1

:>(e’2x).f(x)=xeT+C
Ma f(l):e2
Tacho x=1=(¢”).f(I)=1e"+C =(e?)e’ =l.e"+C=C=0

x =1
:(e_zx).f(x)zxe 2
Dé tinh f(3) tachon x=3 :>(e’6).f(3)=3e4 = [(3)=3¢" =a.e’ +c

a=3
Suyra {6 =10= 2a+3b+4c=36.
c=0

Cau 56. (THPT Hwong Son - Ha Tinh - 2022) Cho ham ) y=f (x) lién tuc, nhan gia tri duong trén
2
(0;4+00) vathéaman f(1)=2; f'(x)= ol véi moi x € (0;+0). Gia tri f(3) bang

@]

A. 34, B. 34. C.3. D. 320.
Loi giai
Chon A
2
Taco /'(x)=——= & /' (x)}[ /()] =¥ véi moi xe(0:4o0).

[/ (x)]

Lay nguyén ham hai vé ta duoc:
2 f3 (x) x3
! . dx = de _— C .
_[f(x) [f(x)] J-x < 3 3+

Theo dé bai f(1)=2 nén ta co: §:§+C<:>C:§—

Khido f(x)=x'+7= f(3)=34.

Cau 57. (S¢ Thanh Héa 2022) Cho ham sd f(x) # 0, Vx>0 va c6 dao ham f’(x) lién tuc trén khoang

7
5

W | —

(0;+00) thod min f'(x)=(2x+1)f>(x), Vx>0 va f(I)= —% . Gi tri ctia biéu thirc

F+ f(2)+ f(B)+...+ £(2022) biang
2022
T 2023°
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2021

2022
2021

2022
2022

D. - ==
= 2023
Loi gidi
co L) =2x+1:>j@dx:j(zwl)dx@—L:xz+x+c.
J () S (x) f(x)
Co f(l)Z—%:—%:1+1+C©C:O:>f(x)=—

1

2 .
X +x

2
1 1 20122 2022 (1 1 1 1 2022
Vi v — | - _ — k = — —_——— == —— =— .
vy f(x) [x _x+1j kzz:‘f() Z(k k+1j (1 2023) 2023

k=1

Ciu 58. (S& Lang Son 2022) Cho ham s6 y = f(x) c6 dao ham lién tyc trén R théaman f(1)=e va
f'(x)+f(x)=x,xeR.Giatri f(2) bang

A.%. B.l—l. C.l—i—l. D. 2
e e e
Loi giai
Chon D
Ta co:
f'(x)+f(x):x<:> f'(x).ex +f(x).ex =xe' < (e".f(x))’ =xe" .
Nén J‘(ex.f(x))’dxzj.xexdx o' f(x)=xe' —e" +C :f(x)zw.
e
1 1
Dof(l):e:f(l):ﬂz(f=e2.
e
X X 2
Suyra f(x)=22"¢*¢
=
2 2 2
F2)=2470 _y

e

Cau59. (8¢ Lang Son 2022) Gid st ham s6 y = f (x) lién tuc, nhén gia tri duong trén (0;+00) va théa
man f(l) =e, f(x) :f'(x).\/3x+1 , v6imoi x> 0. Ménh dé nao sau day ding?

A.3< f(5)<4. B.11< f(5)<12. C.10< f(5)<1l. D.4<f(5)<5.

Loi giai
Chon C
Do ham sé y = f(x) lién tuc, nhén gié tri duong trén (0;+%0) nén f(x)= f'(x)~/3x+1
[(x) 1 /(%) ! 2
_ = dx s In £ (x)= 2T+ C(*
e \/3x+1©jf(x) = e S (x) =33 C()

Taco: f(I)=e nén (*)<:>1:§+C<:>C=—%(**

—

3x+1

[SAEN

1
3= f(5)=e
Céu 60. (S¢ Phu Tho 2022) Cho ham s6 y = f(x) lién tuc trén R\{-2;0} théa man

x(x+2).f"(x)+2f (x)=x"+2x va f(1)=-6In3.Biét f(3)=a+bIn5(a,beQ).Gid tri a—b bang?
Trang 31
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Tir (*) va (**) suyra f(x)=¢e’ ~10,31.



A. 20. B. 10. c. 19 p. 2
3 3
Loi gidi
Chon D

Xét x(x+2).f"(x)+2f (x)=x"+2x chia hai vé cho (x+2)’ ta dugc;

(
v, (x)z_x+2<:>[ * f(x)}’: x

x+2 (x+2) x+2 x+2

Lay nguyén ham hai vé ta duoc:

x-T—Zf(x) I +2dxc>x—f() x—2ln|x+2|+C.

Ma f(1)=—61n3 nén ta co: 61 3:1—2ln3+C<:>C:—1.
Khi d6 xizf(x)=x—1n|x+2|—1:%f(3)=2—21n5:>f(3)=?—%ln5.
Vay a— b—Q EZQ

3 3 3

Céu 61. (S¢ Vinh Phic 2022) Cho ham s6 f'(x) ¢6 dao ham trén R, thod man f (x)>—1 va

f'(x)Vx* +1=2x/f(x)+1,YxeR. Biétring f(0)=0,khido f(2)co gi4 tri bing

A. 0. B. 4. C.8. D. 6.
Loi gidi
Chon B
Tacd f'(x)Vx’+1=2x/f(x)+1 < 2x
\/f +1 ENF

Nén 1

N Jﬁ gtk Jﬁ (et
e 2/f(x)+1=2Jx* +1+C.
Ma f(0)=0=C=0=.f(x)+1=x+1 nén f(x)=x"= f(2)=4.

Céu 62. (Chuyén Nguyén Trii — Hai Dwong — 2022) Cho ham s6 y = /(x) ¢6 dd thi (C), f(x) c¢6 dao

ham xac dinh va lién tyc trén khoang (0;+o0) thoa man didu kién f'(x)=Inx- £*(x), Vx € (0;+w) . Biét
F(x)#0,Vx e (0;40) va f(e)=2.Viét phuong trinh tiép tuyén véi dd thi (C) tai diém c6 hoanh d6 x=1.

2
A. y=—§x+2.
2
B. y:—g.
2
C. y:§x+1
2
D. yzg

Loi giai

Tacd f/(x)=Inx- f2(x) ]{2((’;)) =1nx<:>(f_()1€)] ~Inx
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= =Ilnxdx=xlnx—x+C
S(x)
Véi x=e tacod -1 =elne—e+C ma f(e):2:>_—1:C
f(e) 2
Suyra f(x)= -
xInx—x——
2
N=2
Khi d6 /O 3

£ =Tn1-£2(1)=0
Phuong trinh tiép tuyén véi d6 thi (C) tai diém c6 hoanh do x =1 1a:

V= L) -1+ £ =§.

Céu 63. (THPT Tran Phi — Ha Tinh — 2022) Cho ham s6 y = f(x) >0 lién tuc trén R va f(1)=¢’.
Biét f'(x)=(2x—3)f(x),Vx € R. Hoi phuong trinh f(x) = &> ¢4 bao nhiéu nghiém?

Loi giai

f'(x)=(2x—3)f(x):>%:2x—3

jﬂdx j Q2x=3)dx = In f(x)=x" =3x+C,(f(x)>0); fF(1) =€’

=3=C-2C=5=Inf(x)=x"-3x+5
Qf(x):ex2—3x+5 :>f(x)=62x4—3x+4

2 4
x°=3x+5 2x"-3x+4
=e

Se S2x —3x+4=x"-3x+5 x=+1.

Cau 64. (THPT Kim Lién - Ha Ngi - 2022) Cho ham s6 y = f(x) thdéa man f(x) >0,Vx >% va co6 dao
1
ham f'(x) lién tyc trén khoang (5;+ooj théa man f'(x)+8xf(x)=0,vx> % va f(1)= % . Tinh

F()+ f(2)+...+ f(1011).

A 1'2022 . B. 2021 . C. 2022 . D. l 2021 '

— 2 2023 2043 4045 2 2022
Loi giai

Chon A

Ta cé f’(x)+8xf2(x):0<:>%:—8x.

Lay nguyén ham hai vé ta duoc:

=4x*+C.

.[4)dx J 8xdx<3j—d(f J- —8xdx < —

(x) (x)

Ma f(l):%:—3=—4+C<:>C=l.

1
f(x)
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1 1 1 1
Khi do - .
f( ) 4x* -1 Z[Zx—l 2x+l}

[ NS R R

Vay f(1)+f(2)+...+f(1011):%(l—ﬁj:%.%.

Cau 65. (THPT Yén Lac - Vinh Phiic - 2022) Cho ham sé ~ ~/ () Jien tuc trén (0:49) 16 man
2x,f'(x)+f(x)=3x2\/;’Vxe(0;+oo) Bit 7 ):_ tinh f( )

A. 14. B. 4. C. 24. D. 16.
Loi gidi
Chon D
2x.f’(x)+f(x)=3x2\/;,Vxe(0;+oo)
2
< \/;-f'(x)+ﬁf(x)=%,%ce(O;+oo)

<=>\/;.f'(x)+(\/;)’.f(x)=% Vx €(0;+)
[\/—f( )},27 Vx e (0;+)

3

exf(x) J-—dx——+C<:>\/7f( )=%+c(*)

Thay x=1 vao (*) ta dugc: f(l)=%+C:>C=f(l)—%=%—5:O:>f(x)=

Viy f(4)=16.

CAu 66. (Chuyén Ha Tinh 2022) Cho ham s6 * =/ (%) yien tuc trén (0:40) 6 man

2x.f"(x)+ f (%)= 4X\/_ ( )=2 . Gia tri cua f(4) bang
15
=2 B L c.2 p.
4 4 2 2
Loi gidi
Chon D

Ta co: 2xf’(x)+f(x)=4x\/; = \/Zf'(x)+f(x) =22x

= (\/Ef(x))’ =2/2x
Lay nguyén ham hai vé ta duoc: x/ﬁ.f(x) =23 +C.

V22 442 X+l

V6i f(1)=2=242=2+C=C=\2= f(x)= NETERR

Vay f(4)=2.
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Ciu 67. (Chuyén L& Khiét - Quang Ngii 2022) Cho ham s6 f(x) >0 c6 dao ham lién tuc trén R, thoa

man (x+1) f'(x)= )Cf_f;) va f(0)= (lnjj Gia tri f(3) bang
A. 4(4ln2-1n5)".  B.2(4ln2-l5). C. %(4ln2—ln5)2. .%(4ln2—ln5)2.
Loi gidi
Chon D
Ta co
() () =L o L0

x+2 f(x)_(x+2)(x+l)'

/' 1
:I / (X) dx:J. x+2 x+1 dx
_1 |x+1| LC

-[ \/7 |x+2|

x+1

<2y f(x)=In 0 +C

In2Y

=2{f(3)=In4-In5+2In2<=2,/f(3)=4In2-In5< f(3)= (4ln2 1n5)

Cau 68. (Sé& Ha Nam 2022) Cho ham s0 £ (x) lién tuc va théa man f(x)>0, Vxe(1;3). Biét ring

_4
e (x)+1=3e"f"(x) f(x), Vxe(L;3) va f(2)=e 3, khi do gia trj cia f(%j thudc khoang nao dudi

day?
A [l;lj. B. (o;lj. c. (1 2] D. [2;1)
32 - 3 23 3

Loi giai
Chon B

+Taco: e /7 (x)+1=3e".f"(x)./f(x) & [ (x)+1=2¢" ( f(x))

<j(ex. f3(x)-|r1)2:l J'(ex ]‘3()€)+1);dx__J'a,xc> -1 oo
() 2 (e @)+ e (x)+1 2
+V1f(2):e34nén()c>——1+C©C__23
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Cau 69.

2
-1 1 3 1-x 3 1
+Do d6: ———=-x->= f(x)=3| ——=——| . Suy ra: f(—ij,lSe[O;—j

(S6 Ha Nam 2022) Cho ham s6 £ (x) thod man f(%j =1 va

f(x)= cosx(6sin2 x—l), VxeR . Biét F(x) la nguyén ham cua f(x) thod man F(O) = % , khi do

T .
F|—| ban
@ ¢
A.l. B. _2_ C. 1. D. 0.
3 3
Loi giai
Chon C

Cau 70.

nguyén ham cua ham so

Trang 36

Ta co f If dx Icosx 6sm x— l)dx:_[(6sin2xcosx—cosx)dx

:6Js1n xcosxdx—sinx+C

bat ¢ =sinx = df = cos xdx
Suyraf 6It dt —sinx+C =2t —sinx+C = 2sin’ x—sinx+C

Ma f(—j:l@2sin3(7;j—sm(2j+C—l<:>C 0= f(x)=2sin’ x—sinx

Ta co F If j 251n x— s1nx)dx ZI 1 cos x)smxdx+cosx+C

bat u —cosx:>du = —sin xdx
3

Suy ra F(x):—2J(1—u2)du+cosx+C’:—2(u—%J+cosx+C’

2 2
:—ZCosx+§cos3x—cosx+C’:§c0s3x—cosx+C'

Ma F(O):g<:>gcos30—coso+C':£<:>C’zl:F(x):%cos3x—cosx+1
3 3 3 3

Vay F(Zj:zcos3 (Zj—cos[ j—i—l—l
2 3 2 2

(S6 KonTum 2022) Cho ham s /'(x) théaman f(x)+ f'(x)=¢",VxeR va /(0)=2 .Ho
% f(x)ezx T

a
A. xe" +x+C. B. (x+1)e"+C. C.xe"+x+C. D. (x-1)e"+C.
Loi giai
Chon B
Ta c6 f(x)+f'(x)=e’x<:>e"f(x)+e"f‘(x)=1<:>(exf(x))':l@J(exf(x))'dx:jdx
sef(x)=x+C o f(x)=5
e
. e 0+C
Theo gia thiét f(0)=2,taco f(0)= <C=2.

x+2

Vay f(x)= o




Khi dé If(x)ez"dx=Jx—J;262“‘dx='[(x+2)exdx=(x+2)ex—Iexdx:(x+1)ex+C.
e

. 1
Cau 71. (S& Hau Giang 2022) Cho ham sé f(x) théaman f(1)= 3 va

f'(x)— ;(j))c =ﬁ,Vx € (0;+oo). Gia tri f(7) bang
AL B 2 c.l p. 38
8 8 8 49

Chon B
Ta co: f'(x)—M:L Vx € (0;+00) = (x2+x)f'(x)—f(x):x2.

X 4x x+1
= f'(x)+ xf(— Jf @+I[M}dx=jdx

G

X

=x+C.

= f(x)+

Véi x=1: l+l:1+C:>C:0.
2 2

2

:>f(x)+M=x:>f(x)[l+%}:x:>f(x): x

X x+1

Véi x=7 :>f(7)=%.

Ciu 72. (Cum truong Béc Ninh 2022) Cho ham sé y = /'(x) c6 dao ham lién tuc trén R ; théa man

f£(0)=-1.Biét F(x)= %(2x —1).”" 1a mdt nguyén ham cua ham s6 f'(x)— £ (x). Ho tit ca cac nguyén

ham ciia ham s6 £ (x).e™ 1a

A. J.f(x).e_zxdx =x.e" +%e" +C. B. If(x).e_zxdx =x"—x+C.
2
C. Jf(x).ezxdxzx.ex—%ex+C. J-f ’Zvdx———x+C
Loi giai
Chon D
F(x)= %(236—1).62" 1a mot nguyén ham cua ham sd f(x)— /' (x)

= /(%) £ (x) = F/(x) = [26 +2(2x-1) ¢ = xe™

= - =x.e
:(lxx)} =x.e"
:f(f)zjx.exdxzj‘xd(e =Xx.e —'[ e +C.
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Véi x=0 thi @:(0—1)&+c:>—1=—1+c:>C=o.
e

Tur do ch)z(x—l).ex :>f(x)=(x—1).e2x

o
Vay jf(x).ezxdx:'[(x—l)dx:%z—x+C.

Cau 73. (S¢ Nam Dinh 2022) Cho ham s6 y = f(x) c6 dao ham f”(x) théa man
(1+x2)f'(x)—1 =3x" +4x’, VxeR va f(1)=0.Biét F(x) 1a mot nguyén ham cta ham s6 21.f(x2) va
F(0)=10, hay tinh F(2).

A. F(2):566. B.F(Z)z%. Q.F(2):366. D.F(2):52.
Loi giai
Chon C
3xt+4x7 +1

Tacod (1+x*) f'(x)—-1=3x" +4x "(x)=———F——.
aco(+x)f(x) x'+ax’ & f(x) .
Suy ra

3x? (x2 +1)+(x2 +1)

%)= [ ' (x)dx = IMGH

Do f( )=02+C=0C=-

e dx:‘[(3x2+1)dx=x3+x+C.
X

Vay f(x)=x"+x-2.Suyra f(xz)z(x2)3+x2—2=x6+x2—2.
7 3
Do F(x)=[21.f(x*)dv=21] £ (x*)dv=21[(x*+x* - 2)dr = 21[%+%—2x]+D
Mat khac F(0)=10< D=10. Suyra F(x)=3x"+7x"-42x+10.
Vaytaco F(2)=327+7.2"-422+10=366.

CAu 74. (M3 101-2023) Cho ham s f(x) nhan gié tri duong trén khoang (O;+ oo) , ¢ dao ham trén
khoang do6 va théa man f(x)lnf(x) = x(f(x)—f'(x)),Vx € (0;+oo). Biét f(l) = f(3) , gla tri f(2)

thudc khoang nao dudi day?

A. (12;14). B. (4;6). C. (1;3). D. (6;8).
Loi giai
Ta co: f(x)lnf(x)zx(f(x)—f’(x))@f(x)lnf(x)zxf(x)—xf’(x)
< f(x)n f(x)+x"(x)=xf(x) ©1n x+xf'(x)=x
F()in f (x) " (x) =5 (x) = I f () #0725

2

@[xlnf(x)]' =X :xlnf(x)=%+C (1).
Thé x =1 vao (1) ta duoc lnf(l):%+C<:>3lnf(l):%+3C.
Thé x =3 vao (1) ta dugc 31nf(3):%+C
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Do f(l)zf(?)) nén 3lnf(1)=3lnf(3). Suy ra

2
E+3C:2+Cc> 2C=3 <:>ng :xlnf(x):x_Jri (2).
2 2 2 2 2

Thé x = 2 vao biéu thuc trén ta duge

21nf(2):2+%:% @mf(z):% @f(z):y71 ~5,755€(4;6)

Cau 75. (Mi 102-2023) Cho ham sb f (x) nhan gié tri duong trén khoang (0;+o ), c6 dao ham trén

khoang d6 va thoa man f(x)lnf(x) = x(f(x)—f’(x)),‘v’x € (O; +oo) . Biét f(1)=f(4),giatri f(2)
thudc khoang nao dudi day?
A. (1;3). B. (8;10). C. (6;8). D. (13;15).
Loi giai

@[xlnf(x)], =x
:>xlnf(x)zj.xdx@xlnf(x):z—z+c

2

Ta co: xlnf(x):x?+2:> 2Inf(2)=4<1Inf(2)=2< f(2)=¢*~7,4¢(6;8).

Céau 76. (Mi 103 - 2023) Cho ham s6 f(x) nhan gia tri duong trén khoang (O;+ 00), c6 dao ham trén
khoang d6 va théa man f(x)In f(x)= x(Zf(x)—f’(x)),Vx e(0;+). Biét f(1)=1(3), gid tri 1 (2)
thudc khoang nao dudi day?

A. (40;42). B. (3;5). C. (32;34). D. (1;3).

Loi giai
, _ : o S
Ta co f(x)lnf(x)—x(2f(x)—f (x)):> In f(x)=2x-x 70
X

f(x)
/(%)

:xlnf(x):j2xdx=x2+C:>1nf(x)=x+£.
x

!

:>1nf(x)+x :2x:>(xlnf(x)) =2x

Vi f(l)zf(3)<:>1+C=3+§<:>C=3

2+z 7
2 2

Vay lnf(x):x+i:>f(2):e =e? =33,12.
X
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Cau 77.

(M3 104-2023) Cho ham s6 f (x) nhan gia tri duong trén khoang (0; +00) c6 dao ham trén

khoang d6 va thod man f(x)In f'(x)= x(2f(x)—f’(x)) , Vxe(0;+00). Biét f(1)=1(4), gia tri clia
f (2) thudc khoang nao duédi day?

A. (54;56). B. (74;76). C. (10;12). D. (3;5).

Loi giai
£ (@) f (x)=x(2f (x)- f'(x))

<:>ln(f(x)):2x—x,f’((;€)) @x_f’((;))+ln( f(x )):2x<:>(x.ln(f(x)))’ =2x
Lay nguyén ham hai vé ta dugc xln( f(x) ) X' +C.
. ( (1)) +c 16+C
Thay x=1 va x = 4 ta duogc (f(4)) 16+C - Maf() f(4):1+C= = C=4.

X2 +4

Suyra f(x)=e * .Khidé f(2)=

Ciu 78. (S& Thai Nguyén 2023) Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén R va f(x)>0,VxeR,
dong thoi thoa min f(x)- f'(x)—[f(x)]* =2¢*,VxeR.Biét f(0)=1va f(I)=a-€e’ véi a,beZ . Gia tri
a+b bang

A. 4

B.3

C.2.

D. -2.

Loi giai
Chon A

Cau 79.

() ) =[f D) =2 < 27| f(x)- f/(0) - [ (x) | = 4
ole ffw)] =de e P =" + C.
+f(0)=1=¢" f?(0)=e"+C=C=0.

+f(1):a-eb:>e’2-f2(1):e4:fz(l):eézf(l):e3.
Vay a=1b=3=a+b=4.

(Chuyén Lé Khiét — Quang Ngii 2023) Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va

thod man f(x)—i—xf(x)——z, VxeR va f(0)=-2.Tinh f(-2).
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A. f(—2)=—e—4-

B. f(-2) =e%.

C. f(-2)=4.
D. f(-2)= e’.

Loi giai
Chon A

Taco f'(x)+xf(x)= 2# <:>ezf(x)+x ezf(x)— [exzf(x)J :2xe_%.
o

E
eZ



2 2 2

L4y nguyén ham hai vé ta dugc e? f(x) = Ier_7 dx=-2e 2 +C.
Véi f(0)=—2=C=0= f(x)=—2e" .

Vay f(-2) =;—42.

Cau 80. (THPT Nam Truwc — Nam Dinh 2023) Cho ham sé f(x) ¢6 dao ham lién tuc trén khoang

(0;+00) théa min f(x)=x[sinx+ f"(x)]+cosx,Vx & (0;+) va f (%) = % .Giatri cia f(7) bang

A, 1+—.

S0 ®
-
3

Loi giai

Ta cc')f(x):x[sinx+f'(x)]+cosx:>f’(x)+sinx+lcosx:lf(x)
x x

:lf'(x)—izf(x) :l(—sinx—lcosxj = (lf(x)j :l(—sinx—lcosxj
X X X X X X X
1 R Y 1
=>—f(x)| = j—(—mnx——cosxjdx:A
X 2 X X
:lf(ﬂ)—zf(zjzAQ f(;z)zzz(A+3f(£D=7r—l.
V4 7o\ 2 7o\ 2
Chon déap an D.

Céu 81. (Lién truong Nghé An -Quynh Luu - Hoang Mai - Thai Hoa 2023) Cho ham s6 f(x) c6 dao

ham dén cap hai lién tuc trén [0;1] théa man 7'(0)=0, £(0)=In2 va

(1- x)[f"(x) + 1] = f'(x)[xf'(x) +2x— 1],Vx €[0;1]. Giatri f(1) gan vé6i s6 ndo sau nhat?
. =2,5.

2,25,

. 0,25.

. 0,5.

oln ® »

Loi giai
A=)/ @) +1]=x[f @] +Qx-Df (x)=x[f () +1] =x— f'(x)
S 1+ ) +1=x)f"(x)=x[ /() +1]

:1+f'(x)+(1—x)f"(x):x<:>[ x—1 j,:x: x=l 1.,

(£ @+1] fx)+1 f@+l 2
Do f(0)=0=C=-1= f'(x)+1= 1x—1
Exz—l
= f()=£0)+] f(@dr=In2+ [| X711 v ~0.246
0 0| —x*-1

Chon dép an C.
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Cau 82.

(Pai hoc Qudc Gia Ha Ngi 2023) Cho ham sé f(x) c¢6 dao ham cap hai lién tuc trén R va thoa

man £(0)=0, £ (0)=1 f"'(x) = f(x)+Bx+4)e™ véimoi x € R. Gia tri cuia f(1) bang

Cau 83.

2
e .

2e*.
2e°.

4
e .

S0R

Loi giai
Chon A
Ta co

f'(x)=f(xX)+Bx+d)e™ < f'(x)— f(x)=Bx+4)e™
- f”(x);f(x) f"(x)exz—xf(x)ex
e e

=CBx+4)e" < =Bx+4)e"

- =Bx+4)e"
e

@(f'(f)j +(f(f)J = (Bx+4)e"
e e

Lay nguyén ham hai vé ta duoc:

o e~ fe” | fi(xe _ f(x)e’
e

Lxx)+f(—f):f(3x+4)exdx=(3x+l)ex+C
e e
Khi: x=0=C=0

f() f(X)

Suy ra: =@Bx+De" < f(x)+ f(x)=Bx+1)e™

& f@e' + fet =Ga+De & [ fwe' | =Grr e

= f(x)e' = J.(3x +De™ dx = xe + C

Laico: x=0=C =0

Vay: f(x)=xe™ = f(l)=¢€".

(S¢ Vinh Phiic 2023) Cho ham s y = f(x) c6 dao ham lién tuc trén (0;+c) théa min

(x+2)f(x)=xf(x)—x",Vx e (0;+0) va f(I)=e.Giatricta f(2) la

Trang 42

A. 4e* +4e-2.
B. 4¢* +4e—4.
C. 4> +2e-2.
D. 4¢* +2e—4.
Loi giai
Chon B



(x+2)f(x)=xf'(x)—x,Vx € (0;4+0)

o X f(x)=2xf (x) = x> f(x) = x"*, Vx € (0;+0)

- xzf'(x)—42xf(x) _ f(;c) =1,Vx € (0;+x)
x

X

X X

o Lf)) —ch)=l,Vxe(0;+OO)

2 2
X X

f(x)j o J)

<

2

X X

Do f(l)=e,suyra C=1+e".

Vay f(x)=x’ (—1+e"+e"‘l),‘7xe(0;+oo). Suyra: f(2)=4e’ +4de—4.

A. (5;6).
. (1;3).
. (3;5).
. (6;10).

T Olw

Chon B

cosx- f'(x)+sinx- f(x)=2sinx-cos’ x <

e’ =e ", Vxe(0;+0)

Lf)e"‘) =e ", Vx e (0;+0) = A, e =—e " +C,Vx e (0;+x).

Cau 84. (S¢ Quang Tri 2023) Cho ham sé y = f(x) c¢6 dao ham lién tuc trén R , théa min f(%} =—

va cosx- f'(x)+sinx- f(x)=2sinx-cos’ x véi moi x € [o;%j .Luc do, f (%] thudc khoang

Loi giai

cosx- f'(x)+sinx- f(x)

COS2 X

@[f(x)} =sin2x:>&=—lc052x+C.

COS X CcOS X 2
+f(£j: 2 = 2.2 :—1.0+C:>C:2
4) 4 42 2 2

+f(£j = cosz(—lcos—+2j =2,375e(1;3).
3 30 2 3 2

A.

B.

C.

VD Wih W[ u|

D.

Chon D
Xeét x € (0;+0).

Loi gidi

N2

4

=2sinx-cosx =sin2x

Cau 85. (Chuyén KHTN 2023) Cho ham s6 /) théa man %/ ) =S ()=5"() y4i moi
xe(0:+0) Big S D=1 Gia tri cia /@ bing
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2
X ic
2

Ta cb: x.//(x) = f(x)—xfz(x)a%W:x@[%} x> ffx) -
Do f(l)zl:C:%:f(x):xfil:>f(2):%.
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