NGUYEN HAM - TiCH PHAN

3

| CHUONG |

Tai liéu do tap thé gido vien nhom STRONG TEAM TOAN VD-VDC bién soan.

Chuyén dé. TICH PHAN

<0> LY THUYET.

I. PINH NGHIA — CAC TiNH CHAT CO BAN:
1. Dinh nghia
Cho ham s6 f lién tuc trén K va a,bla hai s6 bat ky thuéc K . Néu F la mot nguyén ham ciia f trén

b
K thi hiéu s6 F(b)— F(a) dwoc goi la tich phdn ciia f tir a dén bva ki hiéu la jf(x).dx. Trong
, a
truong hop a <b, ta goi ~[f(x).dx la tich phdn cua f trén doan [a;b].

Nguwoi ta dung ki hiéu F(x)|[; dé chi hiéu s6 F(b)—F(a). Nhurvdy Néu F la mét nguyén ham cia f

trén K thi j f(x).dx = F(x)| = F(b)~F(a).

2. Tinh chit

a) Gid sit f,glién tuc trén K va a,b,c la ba sé bat ki thuge K . Khi dé ta cé

. j f(x)dx=0 . j £ (x).dx =—j £(x)dx
. lj £(x)dx +j £(x)dx =j £(x).dx . [j[ f(x)+g(x)]dx =f f(x).dx+f g(x).dx

b b
. j k.f(x).dx =k j f(x).dx véi keR.
b) Trén doan [a;b] ta co:

« Néu f(x)ZO trén [a;b] thi If(x).deO.
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*« Néu f(x)=g(x) trén [a;b] thi j.f(x).dxzj.g(x).dx.

¢) Vé6i ham s6 f lién tuc va sb thuc duong a, ta céd hai tinh chét sau day:

« Néu f 1a ham sd 1¢ trén doan [—a;a] thi _[f(x).dx =0.

« Néu f 1a ham s0 chin trén doan [—a;a] thi j f(x)dx=2 j f(x)dx.
-a 0

Minh hoa:

[Mtrc do 1] Tinh Lz(x3 —i+ exj.dx
x

Loi giai

—

4
z(xS —§+ex].dx=(x——3lnx+e"j
X 4

2 4 4
=(%—3ln2+e2j—[%—3lnl+elj=%—31n2+e2 —e.

1

x+1).cosmx+2

[Mire d6 1] Tinh jo”t(

x+1

Loi giai

j‘n(x+1)'cosnx_2.dx:njlcosnx.dx—2 1L,dx:s,innxﬂ]—21n|x+1||1
0 0x+1 ’

= (0-0)-2(In2-0)=—In4,

0 x+1

[Mirc d6 2] Tinh jll [ + 24 d.

Loi giai

x* +2x c6 bang dau nhu sau:

x | —00 -2 0 +00




Do vay, J‘jl‘xz + 2x‘.dx = ﬁ‘xz +2x‘.dx+.[01‘x2 +2x‘.dx
= J'i—(xz +2x).dx +_‘-01(x2 +2x).dx
3 0 3 !
=_[%+x2J +[%+x2)
-1 0
:_[0_(—§+1ﬂ+[(%+1j—0}:2.

2 2

[Mirc dd 2] Biét if(x)dx=3, Ig(x)dsz.Tinh I[6f(x)+7g(x)]dx.

Loi giai

2 2 2

Taco: [[6(x)+7g(x)]dx =j6f(x)dx+j7g(x)dx= 6J.f(x)dx+7j.g(x)dx=6.3+7.5 =53.

1 1 1

[Mirc d6 2] Biét i[zf(x)+3g(x)dx] =7 va j[sf(x)ﬂlg(x)]dx =21.Tinh

Loi giai
Theo gia thiét ta co:
_H:2f(x)+3g(x):|dx:7 2If(x)dx+3jg(x)dx=7 Jf(x)dx:2
1 1 = 1

j[Sf(x)+11g(x)]dx=21 sif(x)dx+11jg(x)dx=21 jg(x)dx:l

1

Vay [[/(0)+g(ldr = [ f()dr+ [g)de=2+1=3.

—

10
[Mirc d§ 2] Cho ham s6 £ (x) lién tuc trén doan [0,10] [0, 10] va [ f(x)dx=7,
0

VxeR. TinhP=jf(x)dx+Tf(x)dx.




Loi giai
10

Ta c6 jf(x)dx=7aif(x)dx+if(x)dx+ljof(x)dx=7©ij(x)dx+ff(x)dx=7—3=4

0 2 6

Vay P=4.

I. CAC PHUONG PHAP TiNH TiCH PHAN:
1. Phwong phap dbi bién:

a. Co sé Iy thuyét:

b b u(b)
Néu dat t =u(x) thi ta duge [ f (u(x))au’(x)de=[ £ (u(x))d(u(x))= [ f(t)dr.
a a u(a)
b. Minh hoa:
1
[Mire d¢ 1] Tinh 1= [(1-2x ) dx.
Loi giai

Pbat t =1-2x, ta duoc:

L dt=-2dx

x=0=>t=1

+ D01 can: x=1=t=-]

1 1 -1
I=[(1-2x) dx =j—%(1—2x)5(—2.dx)= I—%.ts.dt: =0.
0 0 1

1
-1

e
276

Ta thwdng dung cach trinh bay nhw sau:
bat t =1-2x, ta duoc:

1
+dt=-2dx & dx = _E'dt

+ Ddi can:
x=0=>t=1
x=1=>t=-1

‘ 1 1 —1t
I=[(1-2x)dx = ts(——.dt)=—.—
£ ! 2 276

1

[Mircdd 2] Tinh 1= [(1+3x)"(1+x)dx

0




Loi giai
Pat: t =1+ 3x, ta duoc:

+dt=3.dx < dx=%

+ Poi can:
x=0=>t=1

x=1=>t=4

1 4
10 _ [0 t—1 _1 10
!(1+3x) (1+x)dx = jt [1 T)dt_ﬂt (2+1)dt

4
1t 2 1(247 4°

(2t + 1) dt =) 2+ || = o[ 222 )
! " 3( 1 12) 2( 1 12)

1
[Mire d6 2] Tinh 1= [¥/T+7x (1-x)dx

Loi giai
bat t=3/(1+7x) , ta dugc:

3 2
L R

=+ =
=TT 7

+ D01 can:

x=0=>t=1
x=1=>t=2

I=j\/3 1+7x(1—x)dx=jt(1—#]dt=%}(8t—t4)dt

t5
48 ——
)]

2. Phuong phap tirng phan

| 1(4(4—1)-—(32-1)) iz

b
a. Co sé Iy thuyét: ju (x)v'(x).dx=u(x).v(x)

b b
(Viét gon 1a j udv=uy| - j vdu).

a a

b
DPé tim = j f (x).dx ta tién hanh theo cac budc sau:

b b
Buére 1: Bién doi tich phan ban dau vé dang: I = jf(x).dx = ju (x).v'(x).dx



u = u(x) du ‘

Bwoc 2: Dat: chon
dv= v'(x).dx v

b b
Buéce 3: 1 = Iu.dv = uv|l; —Iv.du .

a

* Lwu y: Khi lya chon ham dit  ta wu tién theo thir ty “LOGARIT — DA THUC — LUGNG GIAC, MU”
b. Minh hoa:

1
[Mirc 6 2] Tinh [ = jx.e“

Loigiai

u=x
bit . » tatinh dugc du =dx va chon v=le2".
dv=e™ 2

1 X
——Ie2xdx=—ez

0 0

[Mcdd2]Tim / =Ix.sin2x.dx.

Khi do 1=§e2

Loi giai
Uu=x 1
bat ) , ta tinh duoc du =dx vachon v=——cos2x.
dv =sin2x. 2
T 17.; T 1 T
I=——xcos2x +—Icos2xdx———xcos2x +—sin2x
0 2 0 0 4 0
1 1 T
——(n-0)+—(0-0)=——.
L (7-0)++(0-0)=-1

[Mirc d6 2 ] Tinh [ =jx1nx.dx.

1

Loi giai

_ |lu=Inx . 1 . 1,
bat , ta tinh duoc du = —dx vachon v=—x".
dv=x.dx X 2

Khi d@6 Izélenx —lx2

—jlx.dx =lx2 Inx
2 2 .

1




BAI TAP DE NGHI

2 2 2
Cau 1. Biét [ f(x)dx=2 va [g(x)dx=6,khidé [[ f(x)-g(x)]drbing
1 1 1
A. 8. B. 4. C. 4. D. -8.
1 1 1
Cau 2. Biét tich phan jf(x)dx=3 va jg(x)dx=—4. Khi d6 j[f(x)+g(x)]dx bang
0 0 0

A. 7. B. 7. C. 1. D. 1.
Céu 3. Biét [ f(x)dr=2va [ g(x)dr=—4,khido [ [/(x)+g(x)]dx bing

A. 6. B. —6. C. 2. D. 2.
Ciu 4. Biét jf(x)dx=—2 va jg(x)dx=3, khi do j[f(x)—g(x)]dx bing

AL B. 1. Ccs D. 5.

CAu 5. Tinh tich phin = [ xIn xdx.
1

2 _ 2 _ 2
A =] B. /=L c.1==2 p. 7=t
4 2 2 4
2 N
Cau j béng
1
A. —1n35 B. 1nZ C. llnZ D. 21nZ
2 5 2 5 5

6 2
Cau 7. Cho [ f(x)dx =12. Tinh I = [ f(3x)dx.
0 0

A.I=5 B. [=36 C.1=4 D. =6
Cau 8. Mot chit diém 4 xuét phat tir O, chuyén dong thang véi van tc bién thién theo thoi gian boi quy

luat v(r)= ﬁtz +%t(m/ s), trong d6 ¢(gidy) la khoang thoi gian tinh tir luc a bt dau chuyén dong. Tir

trang thai nghi, mot chit diém B ciing xudt phat tir O, chuyén dong thang cung huéng v6i A nhung cham
hon 3 gidy so véi A va co gia toc bang a(m/ s2) (a 1a hang s6). Sau khi B xuit phat dugc 12 gidy thi dudi
kip 4. Vantdc cua B tai thoi diém dudi kip 4 bang

A. 15(m/s) B. 20(m/s) C. 16(m/s) D. 13(m/s)
B b
Cau 9. Cho If(x)dx=5.T1’nh 1= J. +231nx dx=5.
0
A. 1=7 B.I=5+3 C.1=3 D.I=5+rx
A ) .
Cau 10. Cho =aln3+bIn5+cIn7, véi a,b,c 1a cac s6 hitu ti. Ménh dé nao sau day dung?
‘!x\/x+4
A.a-b=-2c B. a+b=-2c C.a+b=c D.a-b=—c

Céu 11. Cho F(x) 1a mdt nguyén ham ciia ham sb f(x)zln—x Tinh: [ =F(e)—F(1)?
X

A.I=l B.1=l C. =1 D.I=e
2 e



1
Céu 12. je““dx bing

0

A. %(e4 +e) B. ¢’ —¢ C. %(e4 —e) D. ' —¢

1

1 1 . .

Cau 13. Cho I(—l— 2jdx =aln2+bIn3 véi a,b 1a cac s6 nguyén. Ménh dé nao dudi day dang?
\x+1 x+

A.a+2b=0 B.a+b=2 C.a-2b=0 D.a+b=-2
Ciu 14. Cho ham s6 f (x) lién tyc trén R. Goi S 1a dién tich hinh phing gidi han boi cac duong

y=f(x),y=0,x=-1 va x=4 (nhu hinh v& bén). Ménh dé nao dudi day ding?

|

! % //

/ [ 4 T

A.Sz‘i.f(x)dx—j‘.f(x)dx. B.Szj.f(x)dx+jtf(x)dx.

C. Sz—j.f(x)dx—_ff(x)dx. D. S=—jf(x)dx+jf(x)dx.

Ciu 15. Cho j (I1+xInx)dx=ae’ +be+c véi a, b, c 1a cac s hitu ty. Ménh dé nio dusi day dang?
1

A.a+b=c B.a+b=—c C.a-b=c D.a-b=-c

2 2 2
Cau 16. Cho [ f(x)dr=2 va [g(x)dx=—1.Tinh I = [[x+2f(x)=3g(x)]dx.
-1 -1 -1

A=t B. /=2 c.1=1 p. =1

2 2 2 2

s

4
Cau 17. Cho ham s6 f'(x). Biét f(0)=4 va f'(x)=2sin*x+1, VxR, khi d6 [ f(x)dr bing
0

2 _ 2 _ 2 2 _
- +16rx 4' B~ 4. c. ” +157r_ p. = +167 16'
16 16 16 16
¢ dx :
Cau18. | bing
1 3x—2
1 2
A. 2In2 B. §1n2 C. §1n2 D. In2
todx s
Cau 19. Tich phan I bang
o X+3
A. 2 B. 16 C. 10g§ D. 1n§
15 225 3 3

CAu 20. Cho [ f(x)dr=2 va [g(x)dr=5,khidé [[f(x)-2g(x)]dx bang

© —



A. -8 B. 1 C. 3 D. 12

Cau 21. je”ldx bang
1
A. %(e5 +e2) B. %(e5 —ez) C. %es —e? D. ¢’ —¢’

55

Ciau 22. Cho j

dx
e XNX+9

A. a+b=3¢c B. a-b=-3c C.a-b=-c D.a+b=c

=aln2+bIn5+cInll, véi a,b,c 14 cac sb hitu ti. Ménh dé nao dudi day ding?

s

n
Céu 23. Cho ham sb f(x) Biét f(O):4 va f’(x):Zsin2x+3, Vx € R, khi d6 If(x)dx bang
0

2_ 2 _ 2 _ 2 _
T°=2 Biz+87r8 C7r+87z2 D.37r+27z 3.

A. . . . . .
8 8 8 8

2
Cau 24. Tinh tich phan [ = I 2xv/x* —1dx bang cach dit u = x> —1, ménh dé nao dudi day dang?
1

3 12 3 2
A.I:!Jﬁdu B.I:E!x/;du C.I=2!ﬁdu D.I:'!J;du

Cau 25. Mot chat diém A xuit phét tir O, chuyén dong thang véi van tdc bién thién theo thoi gian boi quy
1 11 L .
luat v(¢) =@t2 +§t(m/ S) , trong d6 ¢ (gidy) la khoang thoi gian tinh tir lic 4 bat dau chuyén dong. Tu
trang thai nghi, mot chat diém B ciing xuat phat tir O, chuyén dong thang ciing huéng véi 4 nhung cham
hon 5 gidly so v6i 4 va c6 gia toc bang a(m/s*) (a 1a hing s6). Saukhi B xuét phat dugc 10 gidy thi dudi
kip A. Vantdc ciia B tai thoi diém dudi kip 4 bang
A. lS(m/S) B. 10(m/s) C. 7(m/s) D. 22(m/s)

Ciu 26. Cho ham sé f(x) lién tuc trén R. Goi S 1a dién tich hinh phing gi6i han boi ca duong y = f(x),
y=0, x=-2 va x=23 (nhu hinh v&). Ménh d¢ nao dudi day ding?

Y

Cau 27. Tinh tich phan / = Icos3 x.sin xdx.
0

A T=—1t B.I=—17* c.l=-r D. =0
4 4



T

4
Cau 28. Cho ham sé f(x) .Biét f(0)=4 va f'(x)=2cos’ x+3, Vxe R, khi d6 J.f(x)dx bang?
0

7t +8m+8 7t +81+2 7P +6r+8 742
_— B. ——. C.——. D.
8 8 8 8
2
Céu 29. Biét I d dx =~Ja —Jb—c véi a,b,c 1a cac sb nguyén duong. Tinh P=a+b+c¢
! (x+Dx + x/x +1
A. P=18 B. P=46 C. P=24 D. P=12

Céu 30. Cho j (2+xInx)dx = ae’ +be+c véi a,b,cla céc s hitu ti. Ménh dé nao sau day ding?
1
A.a+b=c B.a-b=c C.a-b=— D.a+b=—
1
Cau 31. Cho ham s f(x) c6 dao ham lién tuc trén R. Biét f(3):1 Véjxf(3x)dx:1, khi d6

0
3
Ixzf'(x)dx bang
0
A.23—5. B. 3. C.7. D. -9.

Cau 32. Cho ham sb f(x) c6 dao ham lién tyc trén R. Biét f(4)=l va J.;xf(4x)dx=1, khi do

j: x*f'(x)dx bing

A. 8. B. 14. C. % D. -16.

Céu 33. Cho ham s6 f(x) thoa méan f(z):-% va f'(x)=2x[ f(x)] voimoi xeR. Gia tri cua f(1)
bang.

A —— B. — C. ——

2 19 2 p. >
3 36 15 36

1
Cau 34. Cho ham s6 f(x) c6 dao ham lién tyc trén R. Biét f(6)=1 va [xf(6x)dr=1, khi do

0
6
[ f"(x)dx bing
0

A. % B. 34. C. 24. D. -36.

1
Ciau 35. Cho ham sd f(x)co6 dao ham lién tuc trén R. Biét f(5)=1 va fxf(Sx)dle, khi d6

0
5

f X f'(x)dx bing
0

A. 15 B. 23 C. % D. -25

1
dx 1+ .
Ciau 36. Cho J-Y—lzaerlnTe,Véi a, b lacacsohituti. Tinh S=4a’+5".
Oe“ +

A.S=-2. B. §=0. C. S=1. D. §=2.



Cau 37. Cho ham s§ f(x) thoa man f(2)= —% va f'(x)= x[f(x)]2 v6imoi x e R. Gia tri cia f(1) bang

A -2 B. -2 c. -1 p. -1
3 9 6 6
1
Cau 38. Cho j%:a+bln2+cln3 v6i a,b,c 1a cac sb hitu ty. Gia tri cia 3a+b+c béng
o (x+
A. 2 B. 1 C. -2 D. -1

Cau 39. Mot vat chuyén dong theo quy luat s = —%t3 +6t> voi t (gidy) 1a khoang thoi gian tinh tir khi vat d6

bat dau chuyén dong va s(m) 1a quing duong vat di chuyén duoc trong khoang thoi gian d6. Hoéi trong
khoang thoi gian 6 gidy, ké tir khi bat diu chuyén dong, van téc 1on nhit cua vt dat duoc bang bao nhiéu?
A. 18(m/s) B. 108(m/s) C. 64(m/s) D. 24(m/s)
1 1
Cau 40. Cho ham sé f (x) thoa man [(x+1) f'(x)dx=10 va 2 (1)— £ (0)=2. Tinh [ f(x)dx.
0 0
A I=1 B. I=-8 C.1=-12 D. =8
Cau 41. Mot vat chuyén dong trong 4 gid voi van toc v (km/h) phu thude thoi gian ¢t (h) cé do thi cia van
toc nhu hinh bén. Trong khoang thoi gian 3 gid ké tir khi bat dau chuyén dong, dd thi ¢ 1a mot phan cua
duong parabol c6 dinh [ (2; 9) v6i truc dbi ximg song song Vi truc tung, khoang thoi gian con lai d6 thi la
mot doan thing song song v6i truc hoanh. Tinh quing dudng s ma vat di chuyén duogc trong 4 gio do.
v A

9 .

7

O 9341
A. s=24 (km) B. 5=28,5 (km) C. s=27 (km) D. s=26,5 (km)

1
Ciu 42. Cho ham s y=f(x) c6 dao ham lién tyc trén [O;l] théa man f(1)=0, I[f’(x)]zdx:7 va
0

1

1
[ Fox= % . Tinh tich phén [ /(x)dx
0 0

A. 4 B.Z C.1 D.g

5
Ciu 43. Cho ham sb f(x) lién tuc trén R va thoda méan f(x)+f(—x):\/2+2cos2x ,VxeR. Tinh

3z

1= _jf(x)dx.

A. [=-6 B. /=0 C.1=-2 D. =6
Chu 44. Cho ham sb f(x) théa man f(2)= —% va f'(x)=x° [f(x)]2 voi moi xeR. Gid trj ctia f'(1)

bang



i B. -1 c.- 2 p. -2
35 20 20 5
1
Cau 45. V&i mdi s6 nguyén duong 7 ta ki hiéu 7, =jx2 (1-x*)"dx. Tinh lim %
o n—+oo ;
A. 1. B. 2. C. 3. D. 5.
) . " o S () _ [
Cau 46. Cho hamso f (x) lién tuc trong doan [l,e], biét J. dx =1, f(e)—l. Ta co I—J.f (x).lnxdx
1 X 1
bang
A I=4 B. /=3 C. I=1 D.I=0
el
Ciud7. Biét [~~dx=ave+b véi a,beZ. Tinh P=ab.
1 Vx
A. P=4, B. P=-8. C.P=-4. D. P=8.

Ciu 48. Cho ham sb f(x) lién tuc trén R va co

(S S——

f(x)dx=2; jf(x)dx=6. Tinh 1 = _I[f(|2x—1|)dx.

A.I=§. B.I1=4. C.I=%. D.1=6

1
Cau49. Bibtrang [ = J.emdx = %.ez Vi a,bla cac s6 thyc théa min a—b =—2. Tinh tong S=a+b )
0

A. §=10 B. §=5 C.5=4 D. §=7
0

Cau 50. Cho tich phan j cos 2xcosdxdx = a+b /3, trong d6 a,b 1a cac hang s6 hitu ti. Tinh e +log, |b|

T

3

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

1
5



