INTEGRATION
by substitution
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Question 1

Carry out the following integrations by substitution only.

10.

4x(2x-1)" dx =é(2x—1)6 +é(2x—1)5 +C

2 o=t (204 1)—2In2x+1+C
2+l 2 2

o dx:lln\6x2—1\+c
6x —1 3
¥(Bx-1)" dr=L(Bx-1) + = (3x-1) +C
54 45
8x 1

A3 = 10n|x+2)=3(x+2)+C
x+2

2
W =L (2x-1) + (20— 1)+ S nf2x— 1]+ C
-1 4 2

dx =3 dxzi(Sx—4)+zln|3x—4|+C
3x—4 9 9
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Question 2

Carry out the following integrations by substitution only.

10.

6x(3x—1) dx =%(3x—1)5 +é(3x—1)4 +C

> dx=1(5x—1)+lln|5x—l|+C
S5x-1 5 5

3x(x2 +1)% dx = (xz +1)% +C

" 3x?
2x° +1

dleln\2x3+1\+c
2

[ 5 1 6 1 7

2x—1) dr=—(2x-1)"+—(2x-1) +C
x(2x-1) de=—7(2x-1) +—5(2x-1)

10x

(Sl

5 3
dx=—(1-2x)*-5(1-2x)* +C

— dv=2(1-20)7-5(1-2x)

3x dx=§(2x5+1)2+c

V2x +1 5

7Y =2 mfir 2= (14 20) 4 €

1+2x 4 4
. 2

O dx:§(2x+3)2—2(2x+3)+£ln|2x+3|+c
2x+3 8 2 4

L e=al-1+c

1 1
x2\Vx2 -1
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Question 3

Carry out the following integrations by substitution only.

2 s 3 4
1. |10x(5x=3) dx="2(5x-3) +=(5x=3) +C
x(5x )xzs(x )10(x )

" 12x

2x—1

dx=3(2x—1)+3In|2x~1|+C

(* 5
4. ox dxziln‘2x6+7‘+c
Jox'+7 7 12
5. .2x(1—5x)4 dr=———(1=5x) 4 (1=5x)° + C
125 75

6. ox dx=2\/4x2+1+C
o \)4X2+1 4

3x—1

J Véx—1

dx =%(4x—1)3 —%(4x—1)5 e

1-2x
1+3x

dx=§ln|l+3x|—§(l+3x)+€

9. |- 4= 2in[2 +3)+C
J 2x2+3

10.
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Question 4

Carry out the following integrations to the answers given, by using substitution only.

1 8x(2x—1)" dv=—
J, 15
’ 3 10
2. Y dx=1+—In2
J, 3x-5 3
"3 3 1
3 x(l—x2)2 dx=—
o0 5
! 4x
4. X dx=2In2
Jo X +
( 55808
5 2x(3x—1)4 dx=———
Al 5
e 8
6x
6. dx = 68
o1 X 1
7 X dx=
Jo V9-5x2 5
035_2
8. X dx=14In2-6
Jo x+1
*3 1022 nd—1
9, Y o=
Jo Sx+1 25
S5x_2 5 21 (3
10. . dx=—+—ln(—j
4 2x=5 2 4 \4

2
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Question 5
Carry out the following integrations to the answers given, by using substitution only.

(]

1. 2x(2x-3)" de=223
J, 20
.2

2. A w=2-Lms
J, 4x+1 2
"3 9 2

3 xz(l—x3)2 dx =—
J, 33

4. 12X gv=121n(3)
Jo x°+9
? 3569
5 2x(3x-1)" dx="22
Al 5
° 6x 272
6. dx =
o1 X 1
7 1 ix=
Jo V16 =72 7
")
8. 12X e 2 7m2
Js x—4
£ 9y n4—1
9, Y =227
J, 3x+1 6

(18}

10. j 273 =3 (1-14)
L 2x+3 2
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Question 6

Carry out the following integrations.

X 2 3 1 2
1. dx=—=(x+1)’=2(x+1)’+C==(x-2)vx+1+C
| INE X 3(x ) (x+1) 3(x )Vx
2. S ML Y LT S o . LLE,
J2x+1) 2 4 4(2x+1)
3. | = dx=x—lnx+]+C=x+I-In|x+1+C
J x+1
" x 2 3 1 2
4. de==(x—-1)+2(x-1)+C==(x+2)Jx-1+C
J Vx—1 3 3
CR [N SRR LML SO e
J 2x-5 2
o 2
6. al dx:i(zx—l)z+l(2x—1)+11n|2x—1|+c=lx2+lx+lln|2x—1|+c
Jox-1" 16 4 8 47 478
7. |2 =L ar ) mf2r—1+ C = x4 nf2x—1]+C
Joax-17 2
8. \/% dx=(2x+3)" =9(2x+3)’ +C=2(x—3)V2x+3+C
J V2x+
9. | 2L ie=2(2x-3)-Linfars 3+ o= 2 Linjars3sc
Jox+3 T 4 4 27 4
" 8x’ 1 2 )
0. |-— dx:—5(1—2x) +2(1-2x)—In|l - 2x]+ C = —2x* = 2x—In[1-2x|+ C
o 172X
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Question 7

Carry out the following integrations using the substitutions given.

1. xxll—xdng(l—x)g—%(l—x)%+C Use u=1-x,0r u=+1-x

2. 26x 1 dx=(2x+1)%—3(2x+1)%+c Use u=2x+1,0r u=+2x+1
J Vox+

3. cos’ x dx=sinx—%sin3x+c Use u =sinx

4. sec’ x dxztanx+ltan3x+C Use u =tan x
C L J_ 2

5. —  dx=-1 +C Use u=+/x
| I R NPT
(> 2

6. A AN S S A N Cil et Y Use u=+vx>+9
s X VX +9+3

7. 1+‘cosx dx=ln|cosx—1|+C Use u =cosx
J sinx
f 1

8. ———dx=2"x-2+2In(l+~x-2|+C Use u=+x-2
o l+m ( )

9. sec’ xtan xv/1+ tan x dx = 5(3tanx 2)(1+tanx)%+C Use u=+/1+tanx

9 3J_ 1

10. ——dx= +C Use u=\/;

,.‘\/;(9)6— 1) 3\/_+1
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Question 8

Carry out the following integrations.

L 1 dx=2\/;—4ln‘2+\/;‘+c
J2+x
o 2
2. - dx:_lx(x+1)—lln|1—2x|=—L(l—Zx)z+l(l—2x)—lln|l—2x|+C
o 1-2x 4 8 16 4 ]
o 2
3. 3:x:12 dx =L (245" —12x+35In[dx+1]) + € = 35 (4x +1)’ —3—32(4x+1)+§1n|4x+1|
4. 4-3x dx=—§x+gln|2x+1|+C
J 2x+1 2 4
5. |2 gv=xr6mfe-5+c
J X
[ 1,
6. dx=—x +2x+4ln|x—2|+C
Jx- 2
[ 1
7. | —— dx=2Jx-1-4In|Vx-1+2/+C
J 2++x-1 ‘ ‘
8. |22 dv=x+8Injr-4/+C
J x—4
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Question 9

Carry out the following integrations.

L | xJ/x+1 dx=%(3x+2) (x+1) +C

2. %dXZ%ﬂ(x2+2x+3)2+C
X +2x+3

[3x"+5x , 3,

3. > dx=—x +ln‘x2+l‘+C
J x"+l1 2
4 |2 =2 2P+
Jax-17 37 9
[ 1 x+1 1
5. ———dx=—|—+C, use x—-1=—
J (x=1)Vx* -1 x—1 u
3 / 4
6. judx:x“—z x4+1+21n1+\/x4+1‘+C
1+Vx* +1
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Carry out the following integrations to the answers given.

al dx=l+ln(§j
3

2

Jo (2—.X) 4
> x 2+1n27
> dx =
Ji (2x—1) 12
[F a2 17
Jo Véx+1 6
j% ! dx=1In16
- X =
0 \/;(\/;4‘2)
3
Y dxz—g
J V4-2x 2
° x+l
al + dx=2
Ji (2x—1)2
o1 1 1
Y dx=—+—In3
J2 2x-1 6
3
s 652
dx=——
JoVx+2 15
el
_4x dx—§
o1 \/2)6—1 3
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Question 11

Carry out the following integrations to the answers given.

°3
1. xvx+1 dxz%
0

o2

6x°
2, dx=4(1++/5
Jo \/X2+1 ( )
0 )
3. a dx=——+1In2
v —ll_x
e 100 1
4. dx=40In2-20
J0 20_\/;
! |
S. 2x\J1—4x dx=—
S0 30
K 107
6. sin xcos x(1+sin )c)5 dx=—
o0 14

5 2
- j x dx:356
, Nx—1 15
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Question 12

Carry out the following integrations to the answers given.

V2
1. J. al dng—l,use x=2sin6@

1

V2 1
2. — dx=—
J.l xZ\/4—x2 4

(\/5—1), use x=2cosd

1

3. L dx=%(7r+2), use x=tané

0 (1+x2)2
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4. jz \/x__ (J_ \/_) use x =secf

3

4

5. J‘ ;dxzz, use xzﬁsiné?
o V3—4x? 6 2

6. _— dle, use sztané?

0 (1+3x2) V3

[NS][o8)
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1
7. J. ! dng, use x=+/2siné@

9. ; dx:—;, use x=2siné@

0 (4_’62)% 1
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! dx=\/§—l—£, use x =cosectd
X 12

2 [
10.J. adi
NG

1
11. J. ! dxzﬂ-\/§ , use xzisiné?
0 V-3 9 V3

\/5 X2 T
12.'[ 5 dxzx/g—l——, use x=tand
1 X +1 12
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2
13.'[ V16— x2 dx:%(4ﬂ'+6\/§), use x =4sin @
0

14. _— dxzé, use xz%tané?
0 (3x2+4) 3

[(S]8)

2
15.'[ \116—3x2 dx=w+2,use xzisiné?
0 9 V3
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dx=£+l, use x=3tan @
8 4
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