SO GIAO DUC VA PAO TAO CHUYEN DE VAN DUNG, VAN DUNG CAO
BAC NINH KY THI TOT NGHIEP THPT NAM 2023
Mbon: Toan

TEN CHUYEN PE: TICH PHAN HAM AN, HAM HQP
Nguwoi bién soan: Ngé Van Khanh

Don vi cong tac:Trwong THPT Ly Thai T6

I. HE THONG KIEN THUC LIEN QUAN

1. Pinh nghia tich phén

1.1. Pinh nghia

Cho ham s6 y = f(x) théa:

+ Lién tyc trén doan [a;b] )

+ F(x) la nguyén ham cua f(x) trén doan [a;b].
Lic do higu sé F(b)—F(a) duoc goi la tich phan tr a dén b va ki hidu
b
[f(x)dx=F(b)-F(a)

Chuy:
+ a, b dugc goi la 2 can cua tich phan.

+ Tich phan khong phu thudc va bién s, tic 1a If dx = _[f (b) — F(a).

1.2. Tinh chit cia tich phin:

* f[f(x)dx:jf(x)dxﬁLj.f(x)dx, (a<c<b).

b b
+ [ f (x) e = kjf(x)dx, v6i k 1a hing s6 khc 0.

o

+_E|:[f(x)+ dx J.f dx+J.g

1.3. Cac phwong phap tlnh tich phan.
- Sir dung bang nguyén ham ciia mot s6 ham s thuong gip
- Sir dung phwong phap dbi bién sb.
- Sir dung phuong phap tinh phan ting phan

4. Mot s6 két qua dic biét

4.1. Tich phan ciia ham chin, 1¢

] Néu ham s £ (x) lién tuc va 1é trén [—a;a] thi J.f(x).dx =0.

—a

jf )dx = 2jf dx

—a

jb*+1 x-J; x)dx

) Néuhamsb f (x) lién tuc va chan trén [—a;a] thi

4.2. Tich phén ciia ham s lién tuc
b b
] Néu ham s6 £ (x) lién tyc trén [a;b] thi If(x)dx =If(a +b—x)dx.

] Néu ham s6 £ (x) lién tyc trén [0;1] thi
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T

(sinx) dx—— I f(sinx)dx va Tx.f(sinx)dx=%If(sinx)dx.

a
i]u 27m—a 2 2
a

cosx dx V4 J. f cosx)dx va J.xf(cosx)dx 7r'|.f cosx)d

a 0

a

— Vé mit thyc hanh, s& dat x = cantrén + cin du01 —t (x a+b—t). T d6 tao tich

.....

II. CAC DANG ‘BAI TAP THUON G GAP
Dang 1.1 Gidi bang phwong phap doi bién

b
Thong thudng néu trong bai toan xudt hién I f [u (x)] dx thi ta s& dat u(x)=1

Cau 1. Cho jf(x)dxzz. Khi d6 jde bang

1 Jx
Al B. 4. C.2. D. 8.
Loi gidi
Pt VX =t = dv=dr = ——dv=2dr. Khi x=1 thi 1=1; x=4 thi 1= 2.
2/x Jx

4 \/; 2 2
Suy ra I%dx:‘[f(t).2dt:2‘[f(t)dt:2.2 —4.

1 X 1 1
s (11

ay =4.
L Vx

3
Cau 2.Cho f,g 1a hai ham sd lién tyc trén [1;3] thoa man diéu kién Hf(x)+3g(x)]dx=10
1

3 3 2
dong thoi I[Zf(x)—g(x)]dx=6 . Tinh 'ff(4—x)dx +2jg(2x—1)dx
1 1 1
A.9. B. 6. C.7. D. 8.

Loi giai
3

Ta co: ![f(x) +3g(x) Jdx=10 < j.f(x)dx—i—?)j‘g(x)dleo_
J?[Zf(x)—g(x)]dx=6 Aad ij(x)dx-jg(x)dx=6.

Dat u :jf(x)dx; A% ng(x)dx.

i
+3v=10 =4
Ta dugc hé phuong trinh: uwov = " =
2Qu—v==6 Y j.
1

+ Tinh jf(4—x)dx

bitt=4-x=>dt=-dx;x=1=t=3;x=3=t¢t=1.
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[ £ (4-x)ax=[ 70 (-a0)=] F ()t =] s (x)ax =4,

1 3
2

+ Tinh jg(2x—1)dx
1

bit z=2x-1=>dz=2dx;x=1=z=1x=2=2z=3.

jg(Zx—l)dx:%jg(z)dz=%jg(x)dx:1.

Vay j.f(4—x)dx+2j‘g(2x—1)dx=6.

Cau 3.Cho f(x) la ham s6 lién tuc trén tap xac dinh R* va thoa man f(x2 +3x+1) =x+2.

5
Tinh I:ff(x)dx

1

A7 B. 22 c. 8 p. 24

6 3 6 3
Loi giai
f(x2+3x+1):x+2
& (2x+3) f(x* +3x+1)=(2x +3)(x+2)

61
(2x+3)(x+2)dx—g

—

@](2x+3)f(x2+3x+1)dx:

~— O

Détt:x2+3x+1:>dt:(2x+3 dx
x 0 1
1 5
| 61
S t)dt=—.
uy ra [f() o
| a0
Cau 4. Cho ham so f(x) lién tuc trén R va thoa man _[cotx.f(sm x)dxzj dx=1
) x
Z 1
1
Tinh tich phan j /(%) dx.
X
8
A. 1=3. B.I=§. C.I1=2. D.I=§.
2 2
Loi gidi
2 léf(\/;)

bat ]lzj:cotx.f(sinzx)dle, I, == |

2
bit ¢ =sin’ x = df = 2sinx.cos xdx = 2sin” x.cot xdx = 2¢.cot xdx.
z
X

SN N
[\)

Trang 3



T 1 1
2 . 1 1 LEf(e) 1% f(4x) 14/ (4x)
_ 2 _ _ _ _
Il—;[cotx.f(sm x)dx_'[f(t).z—tdt _E!Tdt_a_!' . d(4x)—§_! . dx
4 2 2 B 8
1
2
Suy ra J.wdxzﬂ1 =2
10X
8
Dit r=~/x = 2dr=dx.
X |1 | 16
t |1 | 4
16 \/; 4 4 1 1
12=jf( )dx =jf(f)2zdz =2jf—t)dz :zjf(4x)d(4x) =2jf(4x)dx
X Lt Lt 1 4x X
4 4
Su raj.f(4x)dx:lj :l
Y 10X 22
' 1
1 4 1
Khi do, ta co: jf(4x)dx=jf(4x)dx+jf(4x)dx=2+l=§,
1 X 1 X 1 X 2 2
8 8 4

> 3542, v6i x>3 ! ‘

o YOS Tien phan I=jf(5—4x)dx bang

4x—10, v6i x<3 0

A2 B. 28 c.® =4
5 3 12 6

Loi giai

Chu 5. Cho ham s0 f(x) ={

*Patr=5-4x = dr=-4dx .
-Pdican: e x=0 = =5
ex=1 = t=1.

x I::[f(S—4x)dx =—ﬂf(z)dz=—jf(z)dz=—jf(x)dx

(4x—10)dx+j(x2—3x+2)dx

3

——

6

3 5
Ciu 6. Cho ham sd f(x) lién tuc trén R va cb I f(x)dx=8 va I f(x)dx =4.Tinh
0 0

j f([4x—=1))dx.

C. 3. D. 6.

>
-lk_l Ne)

=

|

Loi giai

Taco | f(4x—1)dx= T S(x=1dx+ [ f(4x 1)

4
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‘—.-&\»—

F(1—4x)dx + j Fdx=Ddx =1+J.

1

4
!

4
+) Xét [ = j f(1-4x)dx.

-1
bat t =1-4x = dt =—4dx;

Vi x=—1:t=5;x=i:t=0.

- i f(1-4x)dx = ! S (t)(—idt) =i£ f(t)dt :i ! F(x)dx =L.

+) Xét J = j F(4x —1)dkx.

bat t =4x—-1=dt =4dx;

Véi x=1:>t=3;x=%:>t=0.

J = r4x-1)dx= j f(t)( dr) == j f(z)dz_—j f(x)dx =2

h\_t_,H

Vay j f(4x-1)dx=3.

FNx-1) L Inx

Céu 7. Cho ham s6 y = f(x) lién tuc trén [1;4] va thoa man f(x)= T . Tinh
x

X
4
tich phan I = j F(x)dx .
3
A. [=3+2In%2. B. /=2In2. C.I=In2. D. /=2In2.
Loi giai
4
Tacé: [ f(x)dx= j(f(z‘/_ D, J jf(N— D, jh”d - A+B.
1 1 \/_ 1 X
Inx t (lnx)z|4 (1114)2 (1n1)2
Xét B = j—dx [Inxd(inx) = = - =21n’2.
1 2 | 2 2

XétAzJ.@dx
X

Pit { =25 —1 = df = dx. Khido A=

Jx
Vay }f(x)dxz[if(x)dx}+2ln22:>j.f(x)dx—j.f(x)dx=2ln22:>I=21n22.

j%dx = jf(z)dt = j.f(x)dx

Cau 8. Cho ham s f (x) lién tyc trén khoang (0; +OO) va thoa man

S(Vx) 2 L f
f(x*+1)+ = In(x+1) véimoi x €(0;+). Biét | f(x)dx=aln5-2Inb+c
( ) 4x/x X '!

v6i a,b,ce Q. Giatri a+b+2c bing?
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A7 B. . C.5. D. —.
Loi giai
, Jx
Tir gid thiét: f(x”+1)+ ];([) 2+l In(x+1)
X
Jx ,
o 2xf(x2 +1)+ fz(\/_) =(2x+1).In(x+1),Vx € (0;+0), lay tich phan 2 vé ta dugc:
X
4 4 ( ) 4
[25f (¢ +1) dx j dr = [(2x+1).In(x+1)dx (1).
1 1 \/_ 1

+) Xét M:jzxf +1)dx.

Pat t=x" +1=df =2xdx.

Po6i céan:
X | 1 | 4
t 2 |17

Khi d6 M :Tf(t)dtzljzf(x)dx ).

+) Xét N:ifz(://_f) dx

Khi o N:jf(z)dz:jf(x)dx 3).

4
) Xét P=[(2x+1).In(x+1)dx.
1

{uzln(x+l) du=ﬂ
bat = x+1
dv=(2x+1)dx =x2+x=x(x+1)

4 4

Khi 6 P=(x’ +x)1n(x+1)‘?—fxdx={(x2 +x)1n(x+1)—x72}

1

:2Oln5—2ln2—1?5 ().

1

Thé (2), (3), (4) vao (1) duoc: jf(x)dx+jf( )dx=201n5- 21n2—%

1

17 15
& [ f(x)dx=20n5- 2In2-=.

1
. A 15
Két hop gia thiét ta suy ra duoc: a =20; b=2; cz—z =Sa+b+2c=7

Vay a+b+2c=7.
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Dang 1.2 Giai bang phuwong phap timg phin

b =
Thong thudng néu bai toan xuat hién I g(x) f '(x)dx ta s€ dat {Zv :g;f()x)dx
1
Cau 9. (P& tham khdo 2017) Cho ham sé f(x) thoa man j (x+1) f"(x)dx=10 va

0

a

2/(1)-/(0)=2. Tinh jf(x)dx

A. [=-12 B. /=8 C. =1 D. /I =-8
Loi giai
b u=x+1 du =dx Khidé I | . i@
at = . 1do I = -
¢ dv=f'(x)dx V=f(X) 1o (x+ )f(X)L) '([f(X)

f(x)dx:jf(x)dxz—lO-i—Zz—S

0

Suyra 10=2/(1)- f(0)-

© — ) —

Vay jf(x)dx =-

4
CAau 10. Cho ham s f(x) liéntuc trén R va f(2)=16 jf )dx = 4. Tinh I:jxf’(gjdx

0
A. 1=12. B. /1=112. C.I=144. D. 1 =28
Loi giai

ot == du=a, av= /2 o= v=2r[2]
I= _[xf( jdx 2xf( j —J;2f(§jdx=8f(2)—£2f(§de=128—2J;f(%jdx
Tinh 7, = ! f(zjdx

2
it t=%:>dx=2dt khi o 1, =2[ f(¢)dt =2[ £ (x)dx ==
0

0

Vay 1 =128—-16=112.
Cau 11.(HSG Bac Ninh 2019) Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va théa man

f(2)=16,[ f(x)dx=4. Tinh I = jxf’(2x)dx .

A. 1=20 B.1=7 C.1=12 D.71=13
Loi giai
1 1
j% 2x)dx = f(z)——jfzx 2x)
0 0

:Ef(Z)—Z.([f(x)dng.M—ZA:7.

Cau 12. Cho ham s§ f(x) c¢6 dao ham lién tuc trén R va théaman f(0)=3 va

Taco: [ = J.xf (2x)dx——xf 2x

2
f(x)+ f(2—x)=x"—2x+2,VxeR. Tich phan jxf’(x)dx bing
0

A B. 2. c.2. p.~12.
3 3 3
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i Loi giai
Thay x =0 vao biéu thtic ta duoc:
fO)+f2-0)=2= f0)+f(2)=2= f(2)=2-f(0)=2-3=-1.
2
Tacé:]lzjf(z—x)dx.
0
batr =2-x=dr =—dx.
boicin:x=0=¢t=2; x=2=1¢=0.

Suy ra: , = i £(2-x)dx = —T F(Hdt = j F(b)dt = j f(x)dx .

Ma: f(x)+ f(2-x)=x"-2x+2,VxeR = jf(x)dx+jf(2—x)dx=f(x2 —2x+2)dx.

0

=N 2Z[f(x)dx=j.(x2 —2x+2)dx=§.

0

[ 4
= j fdr ==
Ta co: Ixf’(x)dx.

. {u =X {du =dx
bat = .
dv = f"(x)dx =f(x)

Suy ra: Exf’(x)dx = xf(x)|z - Ef(x)dx =2 3= _—

° -10
Vay j xf'(x)dx = -
0

2 2
e Luu ¥ : Ta c6 thé sir dung tinh chat j F(x)dx = j £(2-x)dx
0 0

Céu 13. Cho ham s6 y=f(x) lién tuc va c6 dao ham trén R thoa main

1
5f(x)—7f(1—x)=3(x2—2x),VxeR. Biét rang tich phan Izjx.f'(x)dxz—% (voi a,b 1a
0

cac s6 nguyén duong va % 1a phén s6 tdi gian). Tinh T =3a—b.

A. T =0. B. T =—48. C. T =l16. D. T=l.
Loi giﬁi
1

Tacé:l:jx.f'(x)dx=jx.df( =I=xf(x jf jf )dx. (1)

Theo gia thiét: 5/ (x)-7/f(1-x)=3(x"-2x) = I[Sf(x)—7f(l—x)]dx=3j(x2—Zx)dx

1

:ssjf(x)dx—7jf(1—x)dx=3j(x2 —~2x)dx :>5jf(x)dx—7jf(1—x)dx=—2. 2)

Biing céch d6i bién 7=1-x,tacé [ f(1-x)x = jf =jf (£)de =] £ (x)dx. (3)

0 0
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Thay (3) vio (2), ta 66 5[ £ (x)dx7[ £ (x}ix=—2 = [ /(x)dr=1

Mait khac do 5f(x)—7f(1—x):3(x2—2x) nén lan lugt chon x=0,x=1 ta co

5/(0)=7/(1)=0 _
{Sf(l)—7f(0)=—3 =7(1)=

0 |

1 1

Thay f(1)=§ va ff(x)dle vao (1) ta co sz(l)—.[f(x)dng—l:——.
0 0

Vay a=3;b=8= T =3a-b=9-8=1.

Céu 14. Cho ham s6 f(x) lién tyc trén R va thoa man J.OZ tan x.f(cos2 x)dx =1;

e f(In*x 2
J. dezl.Tinhtichphén I:Iff( x)dx.
¢ xlnx 7 X
A. I=1. B.1=2. C.1=3. D. I=4.
Loi giai
, z 2 o 2 Ca T 1
o Xét 11:J4tanx.f(cos x)dx=1,datt=cos x.Khidé x=0=>t=Lx=—=t=—;
0 4 2
in x. — t t
tanxdx=de=—l.g.Dovéy IlzlJ.:M.Suyra I:mzﬂlzl
cos” x 2t 29t 5t
e flin*x
. Xétlzz_[ (—)dx,déttzlnzx.Khidéx:e:>t:1;x:623t:4;
¢ xlnx
dx 1 dt 14 /(1) 4 f(1)
=—.—.Dovay [, =—| =—=dt.Suyra | —2dt=2/,=2.
xInx 2 ¢ WV 211 t Y Il t :
2 1 1
) XétI:LZf( x)dx,détt=2x.Khidéx=—:>t=—,x=2:>t=4;gzg.Dovéy
7 X 4 2 x t

1=jf—f(t)dt:ﬁ—df(t) t+j4—f(t)dt=2+2=4.
5 5 ¢ L
Céu 15. Cho ham s6 f(x) lién tuc trén [0;+o0) va théa man f(x* +4x) = —2x° —Tx +1
5
,Vx e [0;+0). Biét f(5)=-8. Tinh = [ xf"(x)dx ?
0

_68 B.1=-2, c.r=-22 p-_%2

3 3 3 3
Loi giai

A ]=

5

Tacé I = ixf'(x)dx = jxd( f(0)=x ()], - j F(x)dx =—40— j F(x)dx .

0
Taco f(x" +4x)=-2x" —Tx+1< f(x* +4x)(2x+4) = (-2x" = Tx +1)(2x+4), Vx €[0;+0)

1 1 52
= X2 +4x)(2x+4)dx = | (—4x’ —=22x% = 26x+4)dx ===
[/ +an)(2er d)ar=( Jr ===
bt t=x2+4x:>dt=(2x+4)dx
Khi x=0=1¢=0 ,khi x=1=¢=5

J.f(xz+4x)(2x+4)dx:—?<:>ff(t)dt:—?:ff(x)dx:——
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p i 52 68
Suy ra I = [ xf"(e)dx = [ xd(f(x)) == 40+ == -
0 0
A \ 4 A A |2 \ ~ 2 2 .
Cau 16.Cho ham s6 f(x)hen tuc trén g;l va thoa méan 2f(x)—|—5f . =3x,Vx e g;l . Khi
X
1
g N
d6 1= [In3x.f"(3x)dx bing:
2
15
JNESHENIES B. L2 2 c. w22 plniil
5 5 35 5 2 35 5 2 35 5 5 35
Loi giai
. 2 2
Taco: 2f (x)+5/|—|=3x,Vxe|=;1 ()
S5x 5
2
/1)
PRGNt SV 3;1]
X X 5

2
1f[s] 2 2 du
Xeét 1,=5 [ —dx dit u=—=du=——dv=--=d
y X X 5x S5u
5
X=—=u=
Dbi can
2
x=l=su=—
5

u u X
Tur (2) suy ra 2]f< dx + f )
, 2 2
5 5
1
@ff—xdx
)X
5

1

Tinh [ = fln3x.f'(3x)dx.
2

15

bat t:3x:>dt:3dx:>§dt:dx. Déi can:
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ljntf (t)dt

b.)

w|

u=Int duzldt
bat: {d - :>[ t
"= = 1)

1 1 SO, 1
1= (ntf@): - f dt = f( )— =

24
5

Cho x=1; x— 2 vao (1) ta c6 hé phuong trinh sau:

Tinh 2f(x)+5f[5—]:3x,Vx€
X

+5f[%] 3 f(H=0

3

6 —|==

[]+5ﬂ0 3 f&] 5
Suy ra, Iz—l.éln%—i:llni—i.
35 5 3 5 2 35

Chu 17. (Ma 104 - 2019) Cho ham s6 f'(x) c6 dao ham lién tyc trén R. Biét f(3)=1 va
1
jxf(?)x)dx—l khi do6 jx f dx bing
0
25

A.?. B. 3. C.7. D. -9.

Loi giai
Datt:3x:>dt=3dx:dx=§dt.

1

EMym1=jxf@xNW=lf#Oyhc>T#Uyﬁ=9

0
t
Dit {u :f(t):> t( )
dV:tdt y=—
2
f()d 2 o] -[E =210 -Lier
= |if (t)dt=—Ff —f'(¢) f(3)—=|t7f (¢)dt
27 2 2 23

3
———jt f'(t)dt < [£f(r)de=-9.
0

Vay _[xzf'(x)dx:—9.
0

Chu 18.Cho ham s6 y = f'(x) ¢6 dao ham trén [0;3]; f(3-x).f(x)=1 f(x)# -1 véi moi
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x.f'(x)
[1+7(3-0)] .2 (x)
A 1. B. % C.

dx .

3
xel0;3] va f(0)= % . Tinh tich phan: J.
0

N | —
=4
N | W

Loi giai

(1+ £ (3=x)) /2 (x) = 2 (x)+ 2.£ (3—x).f2 (x) + f2 (3—x).f ()

Izj..—zdx
ol+f(x))
u=x du=dx
Dat{dv_ f'(x) dx:{v—— 1
(1+ £ (x)) 1+ f(x)
=X |3 o dx 3
_l+f(x)|0+£l+f(x)_1+f(3)+11

F(0)=5=1(3)=2

bat t=3-x= dt = —dx
Poicin x=0=¢=3

x=3=1t=0
Y dr b ode Hf(x)dx
11_£1+f(3—f)_£1+ 1 _£1+f(X)
/(x)
_31-|—f(x) B 3
2[1—£1+f(x)dx—3:>11—
Vay [=—1+5-1

Dang 1.3. Bai toan véi diéu kién ham 4n c6 dang:
Df (x)= g(x).h(f(x))
27 () 4(7 () = 2(x)
Phwong phap giai:

D/ (x)= g@h(f(x)) h{}((?)) _g(x)= | Z((]{ 8; [ g(xpr=>..

2)f(x)h(f(x)) = g(x) = jh(f(x))df(x) :jg(x)dx = ..
Cau 19. (M4 104 2018) Cho ham s6 f(x) théa man f(2)= —% va f'(x)=x[f(x)]

véimoi x € R. Gid tri cia f(l) bang

V. B. L c.- 2 p. 4
35 20 20 5
Loi giai
Chon D
Tact: /()= [/(3)] =G =o' [ L e [
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1 ’ 15 1 1 15 4
) R oo U

Cau 20.Cho ham s6 y = f(x) c6 dao ham lién tyc trén [2; 4] va f’(x) >0,Vxe [2;4] . Biét

ax’ f(x)=[ /" (x)] —x3,Vxe[2;4],f(2)=%.Giétri cia f(4) bang

A 40J§—1_ 8. 20\/5—1_ c 20\/5—1_ D. 40\/5—1_
2 4 2 4
Loi giai
Chon D

Ta co: f'(x)>0,Vxe[2;4] nén ham s0 y=f(x) dong bién trén [2;4] = f(x)=f(2) ma
f(2)=%.Dodé: f(x)>0,vxe[2;4].
Tir gia thiét ta co: 4x° f [f ] -x <:>x3[4f(x)+l}:[f'(x)}3

S xifAf(x)+1=f"(x L=x

Y47 (x)+1
Suy ra: I%M:J‘x J‘d%EH] @%3/[4f(x)+1]2=%2+c.

f(2)=%<:>%=2+€<:>€=—%.

4o -
Viy: /(x)= H 41)} o=

Cau 21. Cho ham s6 f(x) <0,Vx >0 vaco dao ham f'(x) lién tuc trén khoang (O;+oo)

404/5 -1
4

thoa mén f'(x) = (2x+1)f2 (x),Vx >0 va f(l) = —%. Gia tri cua biéu thic

F(1)+ f(2)+...£(2020) bang
2015 p. 2020 c. 2019 p, 2016
2019 2021 2020 2021
Loi gidi
Taco: f'(x)=(2x+1)f*(x), Vx>0

SN CI NP +1:»j—df(x) = j(2x+1)dx@—L—x +x+C
f (x) (x) S (x)
1 1 1

Mit khac: f(l)=——=>-——=1+1+C = C=0= f(x)=———.
2 1 X+ x
2
1 1 2020 202001 g 1 1 2020
Do do: f(x)=—| ————— |= — =—|-= =— .
/() (x +1j Zf() ,,Zl(n n+1j [1 2021) 2021

Cau 22. Cho ham sé f ( ) co dao ham f’ (x) duong, lién tuc trén doan [1;2] thoa méan
f'(x)=3x"[ f(x)+1],Vxe[1;2] va f(1)=2.Gia tri cia f(2) bang
A. 3¢’. B. 3¢’ +1. C. 3¢’ 1. D. ¢
Loi giai
Do f'(x) duong trén doan [1;2] , suy ra ham s6 f(x) ddng bién trén [1;2] ,

Trang 13



f(x)+1=0

V. 1;2(. Do d6
£(2)>0 x€[1;2]. Do do

:>f(2)2f(x)2f(1):2,Vx6[1;2]:{
f’(x)=3x2[f(x)+1],Vx6[1;2]
o )

f(x)+1

D& théy ca hai vé déu 1a cic ham s lién tuc trén doan [1;2] . Léy tich phan tur 1 dén 2 hai vé,

=3x?,Vxe[l1;2].

ta duoc

2 ’ 2

[ S'(x) dr = [327dr=7.

RACRS I

bit t= f(x)+1=dr = f'(x)dx.

Doican x=1=t=f(1)+1=3;x=2=1=f(2)+1>0,taco

f(2)+1 o) 1

[ G g By LR
t 3 3

CAu 23. Cho ham s6 f (x) xac dinh va lién tyc trén R\{0}thoa mén

X f7(x)+(2x-1) f(x)=xf"(x)-1, véi moi xeR\{0} dong thoi théa f(1)=-2. Tinh

73f(2)=3e7—1.

3

J 7 (x)
A. _1n_2_1‘ B. —1n2—l. C. —1n2—§. D. _h1_2_§.
2 2 2 2 2
Loi giai
Chon D
Tacd x*f2(x)+2xf (x)+1=xf (x)+ £ (x) = (f (x)+1) =(of (x) +1)
Do d6 (xf(x)+1)2 _1:>J.(xf(x)+1)2 dxzj.ldx:>— ! =x+c
xf(x)-l—l) (xf(x)+1) xf(x)+1

:>xf(x)+1=—x+c

. 1 R 1 1 1 1
Mit khac f(1)=-2 nén —2+1=—E:>c=O:>xf(x)+l=—;:>f(x)=—?—;
Vay !f(x)dxz!(—%—%}dxz(—lnx+%) |12:—1n2—%.

Dang 1.4. Bai toan véi diéu kién ham 4n c6 dang:
A.f(x)+B.u'(x)f(u(x))+C.f(a+b—x)=g(x)
Céu 24. Cho ham s y = f(x) c6 dao ham lién tyc trén R thoa man f(l) =—1va

1
xf(l—x3)+f'(x)=x7+x—2,xe]R.Tinhtichphén I=J‘f(x)dx.
0

A.g. B._—S. C.é. D. —.
3 9 9

Loi giai
Cach 1: PP ty lugn:
Tu xf(l—x3)+f’(x)=x7+x—2,xeR suy ra xzf(l—x3)+xf'(x)=x8+x2—2x,xe]R

Trang 14



Do d6 szf(l—x3)dx+jxf'(x)dx=j(x8+x2—2x)dx.
0 0 0
bit t =1-x° tacd dr =—-3x*dx do do ta duge

[ (1 Jix = _lff(z)dt :ljf(z)dz =ljf(x)dx

0

Vaytacoj 1 x)dx Ixf x)dx Ix+x —2xdx

1

@%J;f(x)dx+£xf’(x)dx=%

@%_:[f(x)dw{xf(x)ﬂ —jf(x)dez__

@ﬂf e =3 F()-0 (0] < [ (pe =
2

Vay I = dx=——.
ay !f(X) 3
Cach 2: PP chon ham dai dién
Tir dang thirc xf(l—x3)+f'(x)=x7+x—2,xeR suy ra chon dat ham s f(x) 1a ham s6
bac 2 dang f(x)=ax’ +bx+c v6i a,b,ceR.
Taco xf(l—x3)+f’(x)=x7+x—2.
Do do x[a(l—x3)2+b(1—x3)+c}+2ax+b=x7+x—2
<:>x[axé—(2a+b)x3+(a+b+c)]+2ax+b=x7+x—2
<::>ax7—(2a+b)x4+(3a+b+c)x+b=x7+x—2

a=1

a=1
2a+b=0

b=-2
3a+b+c=1

c=0
b=-2

1 1
Do viy f(x)=x"—2x théaman f(1)=—1, tir d6 ta co I=_[f(x)dx='|.(x2—2x)dx=_?2.
0 0

Céu 25. Cho ham s6 y = f'(x)c6 dao ham trén R théaman f(1)=1va
2
f(Zx) —xf(xz) =5x—2x" —1v6i moi x € R Tinh tich phan = jxf'(x)dx.

1
A.l=3. B.l=-1. C. =2 D. [ =5.
Loigiai
2 2 2 2
T ’:I: ! dx: d = —
acod ‘!.xf (x) '!.x (f(x)) xf()c)1

Tu gia thié’tf(2x)—xf(xz)=5x—2x3—1:>j‘f(2x)dx—j-xf()cz)dx=j‘(Sx—2x3 —1)dx=l.
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1 2 2
DatK=jf(2x )dx. Déi bién t=2x:>dz=2dx:>1<=ljf t dt:ljf (x)dx

batl = Ixf de01blent X =dt= 2xdx:>L——If dt——jf

Khldo—jf —%jfxdx le— (jf —jf(x)dszl@_[f(x)dx:Z

(x)
Tur gia thiét f (2x) - f(xz) 5x—2x’ —1 tasuy raf( )=3

lz_j‘f( )dv=2.1(2 jf )dr=23-1.1-2=3.

Céu 26. Cho ham s y = f(x) c6 dao ham lién tyc trén R thoa man f(l) =1va

Nhu vay: 1 = xf(x)

1
xf(l—x3)+f’(x)=x7 —2x* +3x—1 v6i moi x €R. Tinh If(x)dx
0

A. —2. B. —E. C.é. D.E.
6 12 6 12
Loi giai
xf(l—x3)+f'(x)=x7—2x4+3x—1<:>x2f(1—x )+xf( )= —2x° +3x" —x

1

& j.:xzf(l—x3)+xf'(x)]dx:_([(x8 —2x° +3x7 —x)dx

:}dX+J.|:Xf [—9—2%j+x3—x—22]
xzf(l—x3 }dxﬁ[[xf’(x)]dxz% (*)

0

1

0

[SY SIS SN
T 1

0

<~

+) Tinh 1, :j.[xzf(l—f)}dx. Pit £ =1-x" = df = —3x°dx
Doi can 0

= BE 1

f‘ 1 0
e os = Lo 3 -2 a4 6

+) Tinh 7, = l‘[xf'(x)]dx bit {Zv :xf/(x)dx = {ju: f(z);)
1 (Lot s = (o ()], - (s =1- 7 o)

0

‘ ‘ 5 2 13
_([f(x)dx+1—-([f(x)dxzﬁ<:>—§.([f(x)dx=—§

13
o J).f(x)dle—
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Cau 27. Cho ham sb y=f(x) lién tuc trén doan [0;1] va thoa mén

3 1 ’ _b\/z

7(x) =82 f (x*)+—2— =0 Tich phan 1 = [ f(x)dx c6 két qua dang <

()-8 o J/(x) :
,g,étéigién.Tinh a+b+c.

c C
A- 6. B. —4. C. 4. D. -10.

Loi giai
3

S(x) =85 f(x")+ 0= f(x)=8x"1(x")- *

() ()\/x+l () () 41

1 1 .
I=[1(x)dv=[8f (x*)dv - [———adx (1)
0 o Vx+1

1 3
x
Xét dx
'([\/x2+1
bit t=vx"+1 =1t =x>+1 = tdt = xdx .
Déicém x=0=>1t=1, x=1:>t=\/§.

3

1 C(E -1t (p
S ) (5]

0\/x2+l 1 t 3 1
Dodé(l):1=21—(¥J:1=¥.

Nén a=2, b=1, c=3.
Vay a+b+c=6

.
"2 \2
3 3

Cau 28. Cho ham sb f (x) lién  tuc  trén R thoa

xf(x5)+f(1—x4)=x”+x8+x6—3x4+x+3,VxeR. Khi d6 .(ff(x)dx bang

A2 B. -2 c.-L. D.>.
6 4 24 6
Loi giai
Chon D

Véi VxeR tacod: xf( )+f(1—x4)=x“+x8+x6—3x4+x+3

:>x4f(x5)+x3f(l )=x X’ =3 X 3x (%)

3jx4f(x5)dx+jx3f(1—x4)dx=I(x14+x” +x9—3x7+x4+3x3)dx
0 0
1 1 33

@g_([f(xs ?'). 4)=%

11
Qggf(x)dﬁzlf(x)dx:E@!f(x)dx:—

sl

Mat khac : (*) = j.x4f(x5)dx+ix3f(1—x4)dx=T(x”+x” +x° =3x +x4+3x3)dx
-1 -1

-1

Trang 17
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17 ] 1 77 7 111} 5
3§[f(x)dx—zlf(x)dx=—£:If(x)dx=5( YRS 6) <

Cau29. Cho ham sb f (x) likn tuc trén  doan [0;1] thoa

4x.f(x*)+3f(1-x)=v1-x" . Tinh 1=jf(x)dx

AL B. = c. X, D.
4 16 20

Loi giai

Lay tich phan hai vé, ta c6 j.[4x.f( )+3f1 x] j\/l X dx
0

K

1
Xét tich phan J = [V1—-x*dx. D4t x =sint = dx = cosrd¢ . Khi o, ta c6
0

cos’tdt =

3 in20 2
J 1+c0s2t l(l+5m2tj
0 2

Sl IR

| 3
J=j\/1—x2dx=fxll—sinzt.costdtz
0 0

1
2

1
Xét tich phan K = [4x.f (x*)dv. Dt £ = x* = dr = 2xdx. Khi d6, ta c6
0

K =j4x.f(x2)dx=2jf(z)dt=2jf(x)dx.

1
Xét tich phan L =[3f(1-x)dx. Dat r =1-x= dr = ~dx. Khi d6, ta c6
0

1 0 1 1

L=[3f(1=x)dx=3[f(e)(=de) =3[ f(t)de =3[ f(x)dx.

0 1 0 0

Vay (*)<:>5i‘f(x)dx=%:>:[f(x)dx=2£0.

Dang 1.5. Bai toan bién ddi gia thiét vé dao ham ciia mét tong — hi¢u; tich — thwong.

M@t s6 bai toan thwong gip

man

Bai toan 1. Bai toan tich phan lién quan dén déng thirc u(x) £ (x)+u (x) £ (x) = h(x)

Phwong phap:

D@ dang thay rang u(x) £ (x)+u (x) £ (x) =[u(x) f (x)]
Do d6 u(x)f (x)+u (x) £ (x) = h(x) = [u(x) f (x)] = h(x)
Suy ra u(x) f(x) = jh(x)dx

Tir day ta dé dang tinh duoc f(x)

Bai toan 2. Bai toan tich phan lién quan dén biéu thurc f'(x)+ p(x)- f(x) = h(x)

(Phuong trinh vi phén tuyén tinh cap 1)
Phwong phap:

A .z | pdr
Nhan hai vé voi ej ta duogc

£ el 4 py-el”

(x)dx
S | A vl

Trang 18
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Tir day ta dé dang tinh duoc f(x)
CAu 30.Cho ham s £ (x) lién tuc trén R\{-1;0} thoa man diéu kién f(1)=-2In2 va
x.(x+1).f"(x)+ f (x)=x"+x (1). Biét f(2)=a+bIn3 (a, beQ).Gia trj cia 2(a” +b’)
27 3 9

A 2L B. 9. C. 2. D. —.
4 4 2

Loi giai
Xét trén doan [1 ; 2] , chia c4 hai vé cua phuong trinh (1) cho (x + 1)2 , ta duoc:

x o, 1 _ X X I:_x
PeRAC AR =)=
X , d
>[5 e e
1
= e[ e = @ @)

Theo gié thiét, f(1)=-2In2 nén thay x=1 vao phuong trinh (2), ta dugc:
%f(1)=1—1n2+C<:>—1n2=1—1n2+C<:>C=—1.

Thay x=2 vao (2), ta duoc:

27(2)=2-In3-16 f(2)=2-21n3 =a=2, b=—2.Viy 2(a’+b)=9.
3 2 2 2 2

Céu 31. Cho ham s f (x)co dao ham lién tyc trén R va thoa méan cac diéu kién sau:

i
f(0)=-2va (x2+1)f'(x)+xf(x):—x, Vx € R . Tinh tich phan Izjxf(x)dx.

A.Izé. B.I=—§. C.]=é. D.I=—§.
2 2 2 2
Loi giai
e Theo gia thiét: (x2 +1)f'(x)+xf(x) =—x

@m.f'(mﬁ.f(x):-

o[NP rLr()] =)
oV +Lf(x) ==/ +1+C.
o £(0)==2= VI.f(0)=—1+C=C=-1.

AL R

X
Vx? +1

!

Khi do:
I:fxf(x)dx:f[—x—ﬁ}dx:{—%xz —m} :(—%—\/ﬁj—(—oq):—%

Cau 32. Cho ham sb £ (x) lién tuc va c6 dao ham tai moi x € (0;+0) d6ng thoi thoa man diéu

NG

0

kién:f(x)zx(sinx+f'(x))+cosx va | f(x)sinxdx=—4. Khi do, f(r) nim trong

N\N'-—.N‘§

khoang nao?
Trang 19



A. (6;7). B. (5;6). C. (12;13). D. (1 1;12).

Loi giai
Ta coé:
f(x)zx(sinx+f'(x))+cosx
N f(x)—zxf'(x) _sinx | cos2x
x x x
:{Mj =(lcost :—f(x)zlcostrc
x x X ox

= f(x)=cosx+cx
Khi do6:

3z

f(x)sinxdx=—-4 < | (cosx+cx)sinxdx =—4

N\h}'—.m‘
N\ﬁ'—o'\?“ﬁf

< | cosxsinxdx+c

xsinxdx=—4 < 0+c¢(-2)=-4 < c=2

N\ﬁ'—-w‘g{‘
N\ﬁ'—:N‘LS{'

= f(x)=cosx+2x = f(n)=27-1€(5;6).
CAu 33. Cho ham sb (x) c6 dao ham lién tyc trén khoang (4;+ oo) va théa man dang thirc

3_6 2+9 .
f(x)+(x2—7x—|—12)f’(x):(xzx%véimoixe(4;—|—oo).Giétri £ (5) ciia bang
x"+9

A. f(5)=+34-5. B. f(5)=2V34+10 .
C. f(5)=2V34-10. D. f(5)=~/34+5.
Loi giai

Tacod

P _6x* +9
f(x)+(x2—7x+12)f’(x):m

x> +9
x(x—3)2

& f(x)+(x=3)(x—4)/"(x)=

vx* +9
1 x—4 .\ X
:>(x—3)2 .f(x)+x73.f (x)——\/m
x—4 /_ X 2 %
/()| = _x2+9;»x 3 x)= [—=— - —J+9+C (¥

Vi ham sd f(x) c6 dao ham lién tuc véi moi x € (4;+00) va théa man (*) véix € (4;+ oo)
nén ta thay x =4 vao (*) ta dugc C =—5.
x)=+x* +9-5 :>%f( =545 £(5)=234—10.
Cau 34. Chohamsb f (x) ¢ dao ham cdp 2 lién tyc trén R thoa man
[/ (x)] + £ (x).f"(x) =32 ~2x+4 . Biét £(1)=0.Tinh [ £(3)]
116 58

A — B. —. C. 58. D. 116.
3 3

Suyra X—
x_

Loi giai
Trang 20



Ta co [f'(x)]z+f(x)-f”(x):3x2—2x+4
< f1(x).f'( X)+f(x),[f’(x)]' 3 _0x4d
<:>|:f(x)f’(x):|l =3x’-2x+4

= f(x).f'(x)= _[(3x —2x+4)dx

Vi f(1)=0 nén f l).f’(1)=13—12+4+C=0:>C=—4.

o [rn(ro) -3
S s
2 1 3
LI S0 s
2 2 3
, 116
S G)=—=

Céu 35. Cho ham s f (x) dong bién, c6 dao ham dén cap hai trén doan [0;2] va thoa
man [ £(x)] -/ (x)./" () [f )] =0.Biét f(0)=1, f(2)=¢’. Khido (1) bing

5
A. e B. C.e. D. 2.
Loi giai
Theo bai ra ta c6 ham s6 f'(x) dong bién trén [0;2] = f(x)= £(0)=1>0 dodoé
f(x)>0 Vvxe[0;2].

o[ SO @ @[T
' {f “J /()]

Theo d& bai [ f(x)] ~ £ (x).f" (x)+[ /'(x)] =0

P L] =[5

/(%)
ﬂ—x+:>f =2x+ :>21 x=£+x2
o+ =Lt frgatro)-Food]
= In|f (x)| —2+2C:>1n‘ ‘|-mfi]=2+2c=C= 2:>j;((;:))—x+2

i s

:>1nf(l)=%:>f(l)=e

0

Do d6 In f(x)

1 2
[_2j
0 2

CAu 36. Cho ham sd f(x) khong am, c6 dao ham trén doan [0;1] va thda mén f(l) =1
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[2f (x)+1=x" ] f'(x)=2x[1+ f(x)], Vx€[0;1]. Tich phan jf(x)dx bing

A. 1. B. 2. C. D.

wl»—‘
N | W

Loi giai
Xét trén doan [0;1], theo dé bai: [2f( )+1-x ] 2x[1+f ]

<:>2f(x).f'(x)=2x+(x2—1).f’(x)+2x.f(x)

S[£ )] =[x -1)s ()]

& 1 (x)=x"+(x*=1).f(x)+C (1).

Thay x=1 vao (1) ta dugc: f2(1)=l+C<:>C=0 (vi f(l)z

Do do, (1) trer thanh: £ (x) = x> +(x* =1).f (x)
(x)—1=x2—1+(x2—1).f(x)

@mx)—q [7(0+1]=( ) [r()+1]

(x) 1=x"-1(vi f( )>0:>f(x)+1>0 Vxe[O;l])

)=

e f(x
Vay jf(

X

ot_,._.
||
w | =,

CAu 37. Cho ham sé f ( ) lién tyc va nhan gia tri duong trén R, théa man f (O) =¢’ va
2sin2x] f(x)+e™ f(x)} +f'(x)=0,vxeR. Khido f(%”) thude khoang

A. (1,2). B. (2;3). C. (3:4). D.(0;1).
Loi gidi
2sin2x[f(x)+e°°szx f(x)}rf’(x) =0 < 2sin2x. f(x)+2sin 2xe* 1 (x) + f'(x) =0 (1)

.Do hamsé f (x) lién tuc va nhan gi tri dwong trén R nén chia hai vé phuong trinh (1) cho

x) ta duge sin2x.,/ f(x)+sin x.e°°szx+mz
7T s e T s T2 ),

—lc052x

Nhan hai vé ctia phuong trinh (2) voi e ? ta dugc:

—7c032x —lc032x

sin2x.e 2 /f x ,_
1 1

. -s 72fx=652+C3.

o 7 - I[ mzxezmzxjdxm o e )

1 1 1 1
Trong ding thirc (3) cho x=0 tadugc e 2,/f(0)=e?+C e el =e2 + C > C=0.

—lcosb cost
2 2 cos2x 2c052x
(3) oe 1/ =e SNV = f

4z
N f(z_ﬂ-J - e“"ST 1o 0367¢ (01).
€

1 1 ! 1
. —cos2x ——cos2x . —cos2x
= —sin2x.e? <:>(e 2 f(x)] = —sin 2x.e?
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Dang 1.6. Bién ddi vé dang binh phwong
CAu 38. (HSG Bic Ninh 2019) Cho ham s /(x) lién tuc va c6 dao ham trén [—% %} thoa

1 1
2 1
man [ [f7(x)-2/(x).(3-x)]dx :-— . Tin j
,% 0¥

A lnZ B ln% C. lng. D ln§
Loi giai

1 1 1 1
Crf(x), F3-x  Rex+2, 3 -1 2
\Y dx = dx = dx = + dx
y-([xz—l -(‘)-x2—1 -([ x -1 J(: x+1 (x 1)(x+1)
1
[ 1n|x+1|+1n 1]E:1ng
x+1 0 9

Cau39. Chohamsd f (x) xa dinh trén [0; %} théa man

T

j[fz(x)—2\/5f(x)sin[x—%ﬂdx=27 Tich phéan jf dx bang

AL B. 0. C. 1. p. =,

4 2

Loi giai
Ta co
H H H
I2sm2(x——jdx:I[l—cos(2x——ﬂdx Il sm2x
0 0 0
o
—(erlcostj =ﬁ—2
2 0

Do do
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V3

{fz(x)—%/if(x)sin(x—%ﬂdx +i2sin2 (x—%jdx = 2_7[+7Z'—_2=0

2 2

O o | Ny

0

)—2v2f (x) sm(x——j+2sm (x—zﬂdx 0

T
_f 2sm(x—zj

Suyraf 2s1n(x %)=0 hayf 2s1n(x—%j.

Béi vay:

ij( )dx = I\/Esm(x——jdxz— ZCos[x——j

Cau40. Cho ham sb f(x) c6 dao ham lién tyc trén doan [0;1] théa man f(1)=0,

o

x=0

0

O 0[N O 0|y

z
2

=0.

0

j;[f’(x)] dx=7 va {xzf(x)dx=%. Tich phan {f(x)dx bang

A.z. B. 1. C.z. D. 4.
5 4

Loi giai

. _ du = f"(x)dx
Cch 1: Tinh: [’ f (x)dx . Djt {u_f(x) :»{ .

3
dv = x’dx y="
3

2/ ()] _%j‘f.f’(x)dx

0 0

=M—%jx3.f’(x)dx=—%1x3.f'(x)dx

0 0

—
o
(@]
o
O
1
~
—~
=
N—
| I—
|
<
~
N
p—

1 1
=— = [49x°dx=—.49=7 2).
= | - @)

Cong hai vé (1) (2) va (3) suy ra j[f’(x)]z dx+j49x"dx+j14x3.f'(x)dx=7+7—14= 0.
:j{[f’(x)]z 1427 () + 494 [ dr =0 = j[f’(x)+7x3]2 dr =0.

Do [ f'(x +7x]>0:>J.[f +7x]dxzo.Maj[f'(x)wxﬂzdx:o

0
= f'(x)=-7x".
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f(x):—7i+C Ma f(1)= 0:>—Z+C=0:C=z.
4 4 4
Xt 7
Do d¢ -7
0do f(x) J +4

1 ! 4 5 !

Tx 7 Ix 7
Vi T | DRSS P EE ST I
 [/(x) ( 4 4] ( 20 4x)0

0 0

g-
1
Cich 2: Tuong tu nhu trén ta cé: Ix3.f’(x)dx =-1

0

Ap dung BPT Cauchy-Schwarz, ta co:

=1 fer ] < fiey o)L o= LTt e L@

Déu bang xdy ra khi va chi khi f’(x)=ax’, véi aeR.

Tacod j.xS.f'(x)dx=—1:>jx3.ax3dx=—1:>a7i71 =—l=a=-7.
0 0 0
Suyraf’()c):—7)c3:f(x):—7)C4 (1)=0nén C=—
Do d6 f(x)z%(l—x4)VxeR.
1 5
Vay !f( j(—— %jdxz(—%—k%x}i):%.

Chii y: Chirng minh bat dang thirc Cauchy-Schwarz
Cho ham sé f(x) va g(x) lién tyc trén doan [a;b].

Khi do, ta c6 (]:f(x)g(x)dx]z s@fz (x)dxj-[zljgz (x)dxj.

Chtrng minh:
Trudc hét ta co tinh chat:

b
Néu ham s6 /(x ) lién tuc va khong am trén doan [a;b] thi _[ h(x)dx>0
Xét tam thirc bac hai [lf(x)+g(x)]2 =272 (x)+24f (x)g(x)+g*(x)=0, v6i moi

AeR
Léy tich phan hai vé trén doan [a;5] ta duoc

ﬁﬁjf dx+2/1jf dx+jg )dx>0, véi moi A eR (*)

a

Coi (*) 1a tam thirc bac hai theo bién A néntacd A'<0
[ frrerae] ([ gae] for ez
<:>Uf2(x) j (jf j(jgz J(dpcm)
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Céu 41. Cho ham s6 y = f(x) c6 dao ham lién tuc trén doan [0;1] va f(0)+ f(1)=0. Biét

jf dx—— jf cos )dxz%.Tith::f(x)dx

A. 7. B.l. C.z. D.3—ﬂ-.
T V4 2
Loi giai
u = cos(7x) du=-zsin(zx)dx
bat = . Khi @o
dv=f"(x)dx v=f(x)
1
If’( )cos(7zx)dx = cos(7x) | +7rJ-f x)sin(7zx)dx
0

1 1

= —(f(1)+f(O))+7zIf(x)sin(7rx)dx= ﬁjf(x)SiIl(ﬂ'x)de jf(x)sin(izx)dx:

0 0

|~

Cich 1: Ta co j[f(x) ksin(zx)] dv= jf )dx— 2kjf s1n(7rx)dx+k2jsin2(7zx)dx

2
LR pek-t
2 2

Do d6 i[f(x)—sin(;rx)]zdx=0:>f(x):sin(7rx).Véy if(x)w:isin(ﬁx)wz

SHES)

Cich 2: St dung BDT Holder.
{ff(X)g(x)dx} <[ 2 (x)dx [ g (x) .

Déu “=" xay ra < f(x)=kg(x),Vxe[ab].

Ap dung vao bai ta c6 %: ﬁf(x)sin(ﬂx)dx} < ,[fz (x)dx.j sin® (7x)dx =
suyra f(x)=ksin(zx).

Ma J.f sm )dxz%@kjsinz(ﬂx)dx=%©k=1:>f(x)=sin(7rx).

N o <

1
Vay J.f(x)dx = Isin(ﬂx)dx =
0 0
1
Cho ham s6 f(x) c6 dao ham lién tuc trén [0;1] théa man f(0)=1; J'[fr(x)]zdx :% va
0

j-(2x—1)f(x)dx=—31—0. Tich phan jf(x)dx bang

AL B L c. D. .
30 12 4 30

Loi giai
Cu=f(x) du = f'(x)dx
bat = .
dv=(2x-1)dx

v=x’—x

Suy ra I(2x D f(x)dx = (x*—x f(x)| J.x —x)f (x)dx = —.[(x x)f (x)dx
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= _([(xz —x) f"(x)dx =%

1

_1
30

Ta co: .(i;(xz —x)zdxz_:[(x4—2x3 +x%)dx =(%5—%4+%3j0
Do do, J.[f'(x)]zdx—2j(x2 —x)f’(x)dx-l—j(x2 —x)de=O @f[f’(x)—(xz —x)]de:O

3 2
X

= f'(x)=x"-x Df(x)zx?—?JrC.

3 2

Vi £(0)=1 nén C=1:>f(x):x?—%+l.
1
1 1 3 2 4 3 11
Vay jf(x)dxzj[x——x—njdx:(x——x—m) -
) 3 2 2 6 ), 12

Cidu42. Cho ham sb f (x) c6 dao ham lién tyc trén doan [1;2] thoa mén

j.(x—l)zf(x)dx:—%, f(2)=0va j[f’(x)]zdxzm Tinh tich phan Izj.f(x)dx.
AT=1, B.I=—T. C.1=-—. D. 1=
5 5 20 20
Loi giai
Datu=f(x):>du=f’(x)dx,dv=(x—1)2dx3v=(x;1)
TR -y ey,
Ta ¢6 —E:!(x—l) f(x)dx:(x3) (%) _!(x3 V()

) f’(x)dx@j(x—lf F/(x)de=1 :_qu(x_lf £(x)dx =14

2

dr —[2.7(x~1)" f(x)dx +i49(x—1)6dx=0

2

Tinh duoc i49(x—1)6dx=7 :i[f’(x)]

= [ @] a0 = (=10 = =" e
Do f(2)=0= f(x)= 7(x4—1)4 _%
w5

4

Cau 43.Cho ham so6 f(x) c6 dao ham lién tuc trén doan [0;1] théa man f(l) =1va
1

(/'(x)) +4(6x> =1).f (x) =40x° —44x* +32x> —4,¥x €[0:1]. Tich phan [ £ (x)dx bing?
0

A.é. B.E. C. —H. D. —l.
15 15 15 15

Lo eii
' 2 2 6 4 O’l%lal
(f'(x)) +4(6x" —1).f (x) =40x° - 44x* + 325" -4
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=

S

(/' (x)) dx+ j4(6x2 ~1).f (x)dx = j(40x6 —44x* +322° - 4)dx. (1)

Xét I:j4(6x2 —1).f(x)dx=j(24x2 —4) f(x)dx.
Pt {uzf(x) j{duzf’(x)dx‘
aVv=(24x2 —4)dx v=8x"—4x

1= (8x3 —4x).f(x)‘; —':[(8x3 —4x).f’(x)dx = 4—2_[(4x3 —2x).f’(x)dx.

Do do6:
3_[ dx 2‘[ 4x —2x)f x)dx+j(4x3—2x)2dx:j(56x6—60x4+36x2—8)dx.
0

0

:>J[ 4x —2x)} dx=0= f'(x)=4x"-2x= f(x)=x"-x"+c.

Ma f() I=c=1 = f(x)=x4—x2+1.
’ 1 1 13
Do d6 :[f(x) E[(x —x +1)dx—E

CAu 44.Cho ham sb f(x) c6 dao ham lién tuc trén [0;2] va thoéa f(1)=0,

1
(f'(x))2 +4f(x) =8x" —32x+28 vdi moi x thudc [0;2]. Gia tri cia If(x)dx béng

A. —2. B.
3

C.—. D. —

4 2 14
3 3 37

Loi giai

bat / =_2[2f(x)dx

Dung tich phén ting phan, ta co: {u B f(x) = {du =/ (x)dx-

dv=2dx v=2x-4
I=(2x-4)f (x)| T(zx 4) f'(x)dx = j’(zx 4)f
Taco (f'(x)) +4f(x)=8x> —32x+28 :j dx+2j2f

j.(Sx —32x+28)dx
1

(f’(x))zdx—2_2[(2x—4)f'(x)dx+j.(2x—4)2dx =j(8x2 —32x+28)dx+j(2x—4)2dx

1 1 1

[/(x)-(2x-4)Tdr=0 & f'(x)=2x-4 = f(x) =2’ —4x+C, CeR.

0

—_——— 10— —— 1

<~
Ma f(1)=0=C=3= f(x)=x"—4x+3 :»jf(x)dx=j(x2—4x+3)dx=%.

3
Hay / =—%_([(6x2 —~18x).(2x" —6x) dx = —?
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CAu 45. Cho ham sb y=f (x) c6 dao ham va lién tuc trén doan [O;l], thoa man
1

[f'(x)]z = 4[2x2 +1—f(x)] véimoi x thude doan [0;1] va f(1)=2. Tinh _[x.f(x) dx
0

3

A. B. —.
4

W | W

C. E D.
5

SSHIEN

Loi giai
Theo gid thiét ta cé [ f*(x } —4[2x +1-f(x }:[f ] +4f(x)=8x"+4 (*).
Lay tich phan hai vé ctia biéu thirc ( ) ta dugc

j;([f'(x)]z +4f(x))dx = j(8x2 +4)dx

0

= i.[f'(x)]z dx+4(xf(x)|i) —jx.f'(x),dxj _20

3

@i[f x)] dx- 4jxf dx+§=0

= j.[f'(x)]z dx—4£x.f'(x).dx+j4x2dx =0

0
@j[f (x)-2x] dx=0
(x) 2x:>f(x)=x2+C.
Vi f(1)=2:>C=1:>f(x)=x2+1.
1 1
Vay Ix.f(x).dx = Ix.(xz +1).dx = g
0 0
III. HE THONG CAU HOI ON TAP
1. Mot sb ciu héi tric nghiém
Céu 1. (D¢ tham khio BGD niim 2017-2018) Cho ham sé £ (x) x4c dinh trén R\{%} thoa

mén f'(x)= 2x2—1 , £(0)=1va f(1)=2.Gié tri ciia biéu thirc f(-1)+ f(3) bing

A. 4+Inl5. B. 2+1Inl5. C.3+Inl5. D. Inl5.

] 16 f(\/;)
Cau 2.Cho ham s6 f (x) lién tuc trén R thoa man I

L Vx

5
dr=6 va [ f(sinx)cos xdx=3
0

4
. Tinh tich phan 7 = [ f(x)dx
0

A I=-2. B. /=6. C.1=9. D./=2.

Céu 3: (D& Chinh Thirc 2018 - Ma 102) Cho ham s f(x) thoéa man f(2)=—% va
= x[f(x)]zvéri moi xeR . Gia trj ctia /(1) béing.

A. —E B.-2 . c.-2. p. L.
6 3 9 6

Céau 4: Cho f(x) la ham s6 lién tyc trén R théa man f(x)+ f'(x)=sinx véi moi x va
£(0)=1. Tinh ¢*. (n).
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AL B. &L c. &3 ALy
2 2 2 2
Cau 5. Cho ham s yzf(x) lién tuc trén R va thoa man f(4—x)=f(x). Biét

jxf(x)dx=5. Tinh I:jf(x)dx
5 7

A. == B./=—. C.I=2. D.Izﬂ.
2 2 2 2
‘ 3x+2x° khi x>-2 ¢ .
Cau 6. Cho ham so x)= . —1+2sin2x).cos2x.dx ban
f( ) {—3x—28 khi x<-=2 _J;f( ) g
4
61
A.l. B. —l. C.ﬂ. D 12
8 4 8

Céu 7. Cho ham s6 y = f(x) c6 dao ham trén (0;+o0) théa man f(1)=1 va " f'(e")=1+e".
Khi d6 [ f(x)dx bang
1

2 > 2
e -1 B. 2% ~2 c. &+ p. <.
2 2 2 2

T

A.

4
Chu 8. Cho ham s0 f(x) lién tyc trén R va théa man Itanx.f(coszx)dx=2 va
0

Tde:ZTinhj.f(zx)dx.

xlnx

10X
4
A. 0. B. 1. C. 4. D. 8.
1 3

Céu 9:Cho ham s6 f(x) lién tyc trén R va c6 If(x)dx:Z;If(x)dx=6. Tinh

1 0 0

:j (J2x~1))dx
A.1=g B. I1=4. C.]=§. D. 71=6.
3 2

Céu 10. Cho ham s y = /(x) 6 dao ham lién tuc trén R thoa man f(x)+f(§—x) =sin X.cos X,

voimoi xeR va f(0)=0.Gid tri ctia tich phan |x.f'(x)dx béng

St

A - B. L. c.=. D. L.
4 4 4 4
Ciu 11.Cho ham s f(x) nhan gia tri duong, c6 dao ham lién tuc trén doan [0;2]. Biét
£(0)=1 va f(x ).f(2-x)=e 2 U6 moi xe [0;2]. Tinh tich phan
2 3 _3 2 ’
IZJ.(x X )f (x)
0 S(x)
A 1=-20 B. 7=-2 c.r=-4 D.1=-2
3 5 3 5
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s

4
Cau 12. Cho ham s6 f(x) lién tyc trén R va céc tich phan Jf(tanx)dx=4 va
0

(xf(x o . 1
'!. x2-|(-1 dx =2, tinh tich phan lz_lf(x)dx
A. 2. B. 6. C. 3. D. 1.
Cau 13: Cho ham sb f(x) c6 dao ham lién tuc trén doan [0;1] thoa man f(1)=0 va
2 1

I[f I x+1)e”f( )dxzeT_l. Tinh tich phan Izjf(x)dx

0 0
A T=2-¢ B.I=c-2 c.1=2 p. =1

2 2

Chu 14.Cho ham s6 f(x) lién tyc trén (1'+oo) théaman f(2)=6 va
f(x)z(x—l)f’(x)+2x3—3x2-I—l,Vxe( . Tinh f(\/z)
A 1. B. /2. C. 1. D. 2.

Cau 15.Cho ham s6 y = £ (x) lién tyc trén R va thod man f(x)+x= I[f x]dx , Vo1 moi

2
xe R . Xéc dinh gid tri m d& [[mx+ f(x)]dx=0.
0

A.m=0. B.m=-2. C.m=-1. D.m=-3.
Cau 16. Cho ham s f(x) lién tuc trén doan [0;1] thda man 6x2f(x3)+4f(1—x)=3 1-x° .

Tinh jf(x)dx

AL B. = c. X p. =,
8 20 16 4

Céu 17.Cho ham s6 y = f ( ) c6 dao ham lién tuc trén (O; +oo) va théa man cac diéu kién

C2f(x) (18 8 T
7()=3 v 2 )—(;+?jf(x)+?=f (x):v0. Tinh [ /()
A. 6-2In2- B. 6+4In2. C.6+2n2- D. 8+4In2.

CAu 18. Cho ham sé [ (x) ¢6 dao ham lién tyc trén R va thoa man

f’(x)sian(l—f(x))cosx v6i moi s6 thyc x . Tinh f[%]

3 1
A. —1. B. 1. C.i. D. —.
2 2
Cau 19. ham sé f (x) c6 dong bién va c6 dao ham lién tuc trén [1;3], théa man

X +4x* f(x)=[ f(x)] . ¥xe[1;3]. f(2)=2. Tinh Izjf(x)dx

20 233 117 23
A, —. B. —. C.—. D. —.
30 15 3

Ciu 20. Cho ham s6 f(x) lién tuc tén R va théa man
0

(2" +x) £ () +(x* +1) £ (1-x" ) =4x* =3x" +4x” =3x, Vx € R . Khi 46 jf(x)dx bing

A. —6. B. -3. C. 3. ]5.—1.
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2. Huéng din giai

. . 1
Cau 1. (D¢ tham khao BGD niam 2017-2018) Cho ham s6 f'(x) xéac dinh trén R\{E} thoa

man f’(x)=2 T £(0)=1va f(1)=2.Gia tri cia biéu thirc f(-1)+ f(3) bang
Y
A. 4+1nl5. B. 2+Inl5. C. 3+1Inl5. D. In15.
Loi giai
Ta co: f(x)zj.f’(x)dx:sz_ldx=1n|2x—1|+C,Vc’rimoixeR\{%}.

+ Xét trén [—oo;%j. Taco f(0)=1,suyra C=1.
Do do, f(x)=1n|2x—1|+1,vc'ri moi xe(—oo;%]. Suyra f(—1)=1+In3.
+ Xét trén [%&oo]. Taco f(1)=2,suyra C=2.

Do d6, f(x)=1In|2x-1/+2, véi moi (%;ﬂﬁj. Suyra f(3)=2+In5.

Vay f(-1)+f(3)=3+In3+In5=3+Inl5.
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Py
=
IN

2
Céu 2.Cho ham s f(x) lién tyc trén R thoa man dx=6 va J.f(sin x)cos xdx =3
0

—e—z
Py

4
. Tinh tich phan 7 = [ f(x)dx.
0

A T=-2. B. [=6. C.1=9. D.7=2.
Loi giai

16f \/;
. Xétlz'fudx:@dét\/;:t:—dx =dr
L Vx 2Jx
Déicém:x=l:>t=1;x=l6:>t=4
6

1=2'!f(t)dt=6 :!f(z)dt=§=3.

o J=|f(sinx)cosxdx =3, dat sinx=u = cosxdx =du

oty

Xe A T
Pboican: x=0=u=0; x=5:>u=1

J=jf(u)du=3

4 1 4

Vay I=[f(x)dv=[f(x)dc+[f(x)dc=3+3=6.
0 0 1
Céau 3: (P& Chinh Thirc 2018 - Ma 102) Cho ham s f(x) théa man f(2)=—§ va
f’(x):x[f(x)]zvéi moi xeR . Gia trj cia /(1) béng.
JuputLy B2 c.-2. p. - L.
6 = 3 9 6
Huéng din gii
o S '(x)
Tacofxzxfx2<:> =X
(= (] =53
YAC)) ( 1 ] 11, 1
Do d6 dx=|xdx < —|d =|lxdxo———=—x"+C& f(x)=-
IJ”()c) I j S () I fx) 2 LI
2
Theo gia thiét f(2)=—1:C=1:> f(x)=- !
3 lxz+1

Tu dé suyra (1) =—§.

Céu 4: Cho f(x) 1a ham s0 lién tuc trén R théa man f(x)+ f(x)=sinx véi moi x va
f(O) =1. Tinh e".f(n).
-l B. &1 c. ¥ p. =L
2 2 - 2 - 2
Loi gidi
Taco f(x)+ f'(x)=sinx,véimoi x € R nénsuyra e*f(x)+e"f'(x)=e"sinx, voi moi
xeR.

A.
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=S [exf(x)]' =e".sinx hay ][exf(x)]’ dx = ]Ee".sinxdx

e"+3
5

%[ex (sinx—cosx)]z “f(n)-£(0) =%(e" +1) e f(n)=

@[exf(x)l[ =

Cau 5. Cho ham s yzf(x) lién tuc trén R va thda man f(4—x)=f(x). Biét

jxf(x)dx=5. Tinh I:jf(x)dx

A T=2 B.I=_. c.r=2. Ly
2 2 2
o Loi giai
Cach 1: Dung tinh chat dé tinh nhanh
Cho ham sb f(x) lién tuc trén [a;b] va théa mén diéu kién f(a+b—x) = f(x),Vx[a;b]

e bt
_Khi dé !xf(x)dxza; _If(x)dx

Chtrng minh:
Dit t=a+b—x = dv=—dt, v6i xe[a;b]. Dbican: khi x=a=t=>b;khi x=b=1=b

Ta co jixf(x)dx=_}ixf(a+b—x)dx=—j(a+b—t)f(t)dt

a

b b

=[(a+b- t)f(z)dz:(mb)jf(r)dr—iyf(z)dz:(a+b)jf(x)dx—jxf(x)dx

a

n'—.@-

a

s 2 uf ()= (a+h) [ £(x) e = [ of () de = “;b}f(x)dx

Ap dung tinh chat trén véi a =1, b=3.
f(x) lién tyc trén [a'b] va thoa méan f(1+3—x)—f(x).
h 1+3 5
Khi d6 dx-— dx dx=—.
i O!xf( jf :>jf :
Cich 2: Doi bién truc tlep
bat t=4-x, véi xe[1;3].

Ta co jxf(x)dxzjxfm—x)dx j(4 £)f (t)de =4[ f(¢)de—[e.f (t)de
5
2

:>5=4jf(t)dt—5:>j.f(t)dt

. 0
Chu 6. Cho ham s6 f(x) = 3x+ 20 .l - 'ff —1+2sin2x).cos2x.dx bing
—3x-28 <2 )
4
AL B. 1. c. 2. p. -3
8 4 8 12
Loi giai

bit u =-1+2sin2x = du =4cos2x.dx = cos2x.dx =d74u.

Véi x=— L= u=-3,
4

Véi x=0=>u=-1.
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]1 f(—1+2sin2x).cos2x.dx=If(u).C{Tu=i(_ff(u).du+]}f(u).du]

i
4
-2

_ %U(—w —28).du +:E(3u +2u3).du] - %(—77} -

-3

Céu 7. Cho ham sé y = f(x) c6 dao ham trén (0;+00) théaman f(1)=1va

e'f'(e)=1+e". Khido [ f(x)dx bing
1

2 2 2 2
At B3¢ =2 c e p. <.
2 2 2 2
Loi giai
4 X ’ X X [ X 1+ex 1 ! 1
Taco: e'f'(e')=1+e" < fle')=—=1+—= f'(x)=1+—.
e X
:f(x)zj(l+ljdx=x+lnx+C, Vx € (0;+0)
X
Do f(1)=1=C=0
:>f(x)=x+lnx.
e e e e xZe e 62—1 e
Taco: I=| f(x)dx=|(x+Inx)dx=|xdx+ |Inxdx=—| + |Inxdx= + | In xdx
Jrde={(xetnajacm i finsde= ) e fnade=T57+
Xét J = [Inxdx.
1
u=Inx du—ldx ¢
bat = Cx :>J=xlnx|€—jldx=xlnx|e—xe=1
dv =dx b b
v=x
2 2
Véylze 1+1:e +1.
2 2

T

4
Chu 8. Cho ham s0 f(x) lién tyc trén R va théa man J.tanx.f(coszx)dxzz va
0

1t

xlnx

I
oo

1
p
A. 0. B. 1. C. 4.
Loi gidi

* [ = |tan x.f(coszx)dx = %if(ij).siandx.
0

O e [N

bit cos’x =¢ = sin 2xdx = —d¢ .
Doi can

DN
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* I ezf(1n2x)
2_-! xlnx 27 In? x X
e 1o 2Inx
bat In"x=t = dx=d
X

Ddi can
X | e e’
r | 1 4

t f(t

N NG

4 1 4
Khi d6 1=jf(z)dt=jf(t)dt+jf(’)dz=4+4=8.
1 t 1 t t
2 2
1 3
0 0
A T=2 B. [=4. c.r=>. D.[=6.
3 2
Loi giai

Co 1:]f(|2x—1|)dx=jf(1—2x)dx+ f(2x=1)dx=1,+1,

19 | — Sy —

2
Tinh 1, = [ f(1-2x)dx Dat u =1-2x= du=2dx
-1

x=—1l=u=3
Ddi can : 1 .
x=5:u=0

~17 17
=1 :Tlf(u)duza‘o[f(u)duz?a

1 x=1=u=1

Tinh 1, :J.f(2x—1)dx.£)e_it u=2x—1=du=2dx.Dbican: 1 )
1 x=5:u=0
2
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1

1 1
3[2=5£f(u)du=§‘o[f(u)du=1

Vay I=1,+1,=4.

Céu 10. Cho ham s6 y = f(x) c6 dao ham lién tyc trén R théa méan f(x)+f(§—xj =sinx.cosx,

véimoi xeR va f(0)=0.Gid trj cua tich phan |x.f'(x)dx béing

St

A —. B

1
D= C.
4 4

A
i

Loi giai

Theo gid thiét, £(0)=0 va f(x)+f[g—xj =sinx.cosx nén
T T
1 =Ix.f'(x)dx =de[f(x)] =[xf(x)]‘0E —If(x)dx

f(x)dx

Mat khac, ta co6:

Suyra: [ =-

St— |

f(x)+f(%—xj=sinx.cosx:> f;f(x)dxjtj.ozf(%—xjdx=J?sinx.cosxdx=%
z 0 1 z 1
Suy ra: sz(x)dx—j,z,f(%—xjdx=5<:>jozf(x)dxzz

n

N 1
Vay 1= !f(x)dx 7

Céu 11.Cho ham sb f (x) nhan gia tri dwong, c6 dao ham lién tuc trén doan [0;2]. Biét

f(0)=1 va f(x).f(2—x)=e2x2’4", voi moi xe[0;2]. Tinh tich phén

A.I:—E. B.I=—E. C.Iz—ﬁ. D.I=—£.
3 5 3 5

Loi giai
Cich 1: Theo gid thiét, taco f(x).f/(2-x)= e va f(x) nhan gia tri dvong nén
In[ f(x).f(2-x)]=lne™"* < Inf(x)+In f(2-x)=2x" —4x.
Mit khéc, véi x=0,taco f(0).f(2)=1va f(0)=1nén f(2)=1.

dx,tacod 1=j(x3 —3x2).
0
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3 a2
u=x -3 du=(3x2—6x)dx
=
dx v=lnf(x)

Suyra [ = [(x —3x lnf ]‘ j 3x? —6x lnf ——I 3x —6x) In £ (x)dx (1).
Dén day, doi bién x=2- t:>dx—0—dt.Kh1 x=0—>t=2va x—2—>t—0.

0 2
Taco I =—[(3¢ =6¢).In f(2-1)(~dr) ==[ (3¢ =6¢).In f (2—1)dt

2 0

Vi tich phan khong phu thudc vao biénnén I = (3x - 6x) Inf(2-x)dx (2).

o*—.l\)

(3x2 —6x).[lnf(x)+lnf(2—x)]dx

Tur (1) va (2) tacong vé theo vé, ta duge 27 =—

O© C— 1

Hay [ = —lj(sz —6x).(2x2 —4x)dx = —E,
29 5
Cich 2 (Tric nghiém)

Chon ham sb f(x) =t , khi do:

; Zi(x3 —3x7 )" (2x-2) e i(

-16
33x).(2x—-2)dx=——.
X x)(x ) 5

x*-2x

€

3
Cau 12. Cho ham s6 f(x) lién tuc trén R va céc tich phan jf(tanx)dx=4 va
0

Khi x=0 thi uzO;khix:%thiuzl.

Nén I:j.Luz)du :j‘&xzdx. Suy ra j.ler(—x)dx:4.
X

S(x ‘ t f(x
]() . _.([f()

Matkhacj j[ =
0

0
1

Do d6 2=jf(x)dx—4 & [ f(x)de=

0
Cau 13: Cho ham sb f(x) c6 dao ham lién tuc trén doan [0;1] thoa man f(1)=0 va

2 1
I[f I x+1)e" f(x )dx=eT_1.Tinhtichphﬁn Izjf(x)dx
0 0
A T=2-¢ B.l=c-2 c.1=% I
2 2
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Loi giai

Xét A=j(x+l)exf(x)dx

5 {uzf(x) j{duzf’(x)dx

bat

dv=(x+1)e"dx v=xe"
Suy ra Azxexf(x)‘;—jxe"f’(x)dx =—j.xexf’(x)dx :‘i.xexf’(x)dx= 1_462
Xét Jl.xzezxdx =e™ (lxz —lx+l) = e -1

) 27 204, 4
Taco: j[f’(x)]zdx+2jxexf'(x)dx+j e*dx = O@I )+ xe )zdx=0
Suyra f'(x)+xe* =0,Vxe[0;1] (do (f (x)+xe’) >0,Vxe[0;1])
= f'(x)=—xe' = f(x)=(1-x)e' +C
Do f(1)=0nén f(x)=(1-x)e"
Véy]zjf(x)dx _1[(1 x)e'dr=(2-x)e’| =e-2.

Céu 14. Cho ham s6 £ (x) lién tyc trén (1;+0), théaman f(2)=6 va
f(¥)=(x=1)f"(x)+2x* =32 +1,¥x e (I;+). Tinh £(~2).
Al B. /2. C. -1. D. 2.
Loi gidi

+) Vx e (1;+00)ta co:

() (x 1) ()+2x3—3x2+1

& f(x)=(x=1).1"(x)+ (2x+1) (x-1)

A==

(x-1)°
9] S(x)
{ } —2x+1:>~|‘{ dx—j(2x+1)dx:> . =x"+x+C

HVi f(2)=6=>C=0= f(x ):(x—l)(x2+x),vx>1:f(ﬁ):ﬁ,
2
Céu 15. Cho ham s6 y = f(x) lién tyc trén R va thoa méan f(x)+x=“f(x)—x}dx,vé’i moi

0
2
xe R Xéc dinh gid tri m d& [[mx+ f(x)]dx=0.
0

A.m=0. B.m=-2. C.m=-1. D.m=-3.
Loi giai

Theod‘étacéf(x)mzf[f —x]dx e f(x)+x= ff dx—jxdx@f(x)+x=k—2

,VOi k= If dxlahangso suyra f(x)=-x+k-2(1).

Mat khac, lay tich phan cén tir 0 t6i 2 hai vé cua (1) ta duoc
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2 2 2
[ f(x)dx=[—xde+ [(k=2)dv =k =-2+2(k-2)=k=6.
0 0 0
2
Suyra f(x)=-x+4.Thlai thdy thoa man f(x)+x=I[f(x)—x]dx,Vé’i moi xeR.
0
2

=0em=-3.
0

2 2 2 2
Khi d6 I[mx+f(x)]dx:0<3I[mx—x+4]dx=0@(%—%ercj
0 0

Vay m=-3.
Cau 16. Cho ham s f(x) lién tuc trén doan [0;1] thda man 6x2f(x3)+4f(1—x) =31-x".

Tinh jf(x)dx.

. B. . c. X D.
20 16

Loi giai
Tir gia thiét 6x2f(x3)+4f(1 —x) =3v1-x" , 13y tich phan tir 0 dén 1 ctia 2 vé ta dugc

j6x2f(x3)dx+j4f(l—x)dx=j3\/1—x2dx

A.

o | N
NI

Dit /, :j6x2f(x3)dx, I, =j4f(1—x)dx, I=j3\/1—x2dx.

0 0 0
+)Dit ¢ =x* ta dugc ], :2J1‘f(t)dt=2j.f(x)dx

0 0
+)bit v=1-x ta duogc I, =4jf(v)dv=4j.f(x)dx.
0 0
Tur @6 ta duge 1=6jf(x)dx
0

1
+) Pat u =sinx ta duoc 1=3T”,suyra If(x)dxz%.
0

Cau 17. Cho hamsb y = f (x) c6 dao ham lién tuc trén (0;+oo) va thoa min cac didu

2 2 4
kign f(1)=3 va f—z(x)—(1+§3jf(x)+§4=f'(x),w>o.Tinh [/ (x)dx.
X X X X 2
A. 6-2In2. B. 6+4In2. C. 6+2In2- D. 8+4In2.
Loi giai
Véi Vx>0, taco:

2f2(x)_(l+ﬁjf(x)+§4=f'(x) = 227 2 (x) ~(x* +8x) £ (x) +8 =x* /()

2
X X X3 X

= 2[x2f2 (x)—4xf(x)-i—4]=x3 [f(x)+Xf'(X)} = Z[xf(x)—ZT =5 [xf(x)—Z]!

2] 2 lw)-2] p2g L1
[xf(X)—2]2 X’ J.[xf(x)—Zde J.x3dx ¥ (x)-2  x
Ta co: f(l):3:>m:_li2+cz>czo3xf(x)—2=x2:>f(x)=x+%.
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4
=6+2In2.

2

Khi do: If(x)dx:I(x+%}dx:(x—22+2ln|xg

4
Viy: J.f(x)dx=6+2ln2.
2

Cau 18. Cho ham s6 f'(x) c6 dao ham lién tuc trén R va thoa man f”(x)sinx = (1 —f(x))cosx

v6i moi 86 thue x. Tinh f [%] .

A. —1. B. 1.

e
2

N |~

Loi giai
Ta co: f’(x)sinx:(l—f(x))cosx
& f!(x)sinx+ f(x)cosx = cosx
& (f(x)sinx)/ =cosXx

Suy ra: f(x)sinx=sinx+C

Chon x=0¢C:O:>f(x).sinx:sinx :>f[

T .sinzzsinzﬁf[zlzl.
6 6 6 6

Cau 19. ham sb f(x) c6 dong bién va c6 dao ham lién tuc trén [1;3], théa man

X +4x* f(x)=[ /()] ¥xe[1;3]. f(2)=2. Tinh Izjf(x)dx

1
20 233 117 23
A —. B. —. Cc.—. D. —.
3 30 15 3
Loi gidi
* Taco: X +4x>f (x)=[ f'(x)], Yxe[133]
1+ f(x))= [f )]’ vxel-s]

Suy ra: x1/1+4f f Vxe 1; 3]

(do ham s f( ) dong bién va c6 dao ham lién tuc trén [1;3] nén f'(x)ZO,Vx 6[1;3])

L2
l+4f(x)

o Liy nguyen ham 2 vé ta dugc:

IW ~ [2xar & [(JI+47(x)) dr=[2xdr & 547 (x) = +C.

Ma f(2)=2 nén l+4f(2)=22+C:> C=-1.

=2x,Vxe[1;3].

4 2
Vay 1+ 41 (x) =x* 1= f(x)=2 ‘42" :ix‘*_%xz

; 1, 233
Suy ra: IZ!f( I(—x —— ) E

Cau 20. Cho ham sé f(x) lien tyc trén R va thoa man

(x3 +x)f(x3)+(x2 +1)f(1—x2)=4x4—3x3+4x2—3x,VxeR. Khi do _(ff(x)dx bang

A. 6. B. 3. C. 3. D. 1.
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Loi gidi
Tacé: (x*+x)f(x')+(x* +1) £ (1-x") =4x* = 3x" +4x” =3x
<:>(x2 +1)x.f(x3)+(x2 +1)f(1—x2) =(x2 +1)(4x2 —3x)
exf(x)+f(1-x")=4x" -3x
<:>xz.f()c3)+x.f(l—xz)=4x3 —3x7.

:Jqlxzf(x3)dx+])‘le(l—x2)dx= ])l(4x3—3x2)dx=—2. (1)

-1

Xét ixzf(x3)w=%1f(x3)d(x3):
Xét ixf(l—xz)dx=—%J.f(1—x2)d(1—x2)=%j;f(x)dx.

Do do (1) @%Tf(x)dx+ljf(x)dx= 2 (2).

1

=
o

<:>%_:[f(f)d(x3)—%jf(1—x2)d(1—x2)=0
@%if(x)dan—if(x)dx:O@If(x)dx—O (3)
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