INTEGRATION
by substitution

(without answers)



Question 1
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Carry out the following integrations by substitution only.
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Question 2
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Carry out the following integrations by substitution only.

10.

6x(3x—1)3 dx
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Question 3
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Carry out the following integrations by substitution only.

10.

10x(5x-3) dx
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Question 4

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

1 8x(2x-1)" d _L
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. = dx=2In2
Jo X +
( 55808
5 2x(3x—1)4 dx=———
Al 5
e 8
6x
6. dx =68
o1 X 1
7 — dx=
Jo V9-5x2 5
035_2
8. X dx=5In3-6
Jo x+1
*3 1022 nd—1
9, Y o=
Jo Sx+1 25
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10. S5x-2 dleo 21In2
3 2x-5 4
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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

5 2x(3x—1)4 dx = o4
J, 15
6 272

6. X k=
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
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Carry out the following integrations.

10.

J V2x+3
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Question 7
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Carry out the following integrations using the substitutions given.

10.

xN1—xdx

6x

N2x+1

dx

cos® x dx

4
sec” x dx

" 14 cos x

sin x

1

—dx
1+vx—-2

sec” xtan x+/1+ tan x dx

9 dx

Vx(9x-1)

Use u=1-x,0r u=+1-x

Use u=2x+1,0or u=~+2x+1

Use u=sinx

Use u =tanx

Use u=\/;

Use u=+vx*+9

Use u =cosx

Use u=+x-2

Use u=+1+tanx

Use u=\/;
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Question 8
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Carry out the following integrations.

1

2+\/;

dx

2++/x—1

32 (4-20) dx

Created by T. Madas



Created by T. Madas

Question 9

Carry out the following integrations.

1. xvx+1 dx
2 | 4

J Ux*+2x+43

o 3
3, 3x2+5x I
J x"+l1
4. 2x+1 d
J 3x-1
5 .;dx use x—l—l
J (x-1)Vx* -1 ’ u
p j4_ Vx4l
1++x* +1
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Question 10
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Carry out the following integrations to the answers given.

1. -
.0(2—X)
°2

2. Al
J1 (2x—1)

3 '’ x+2

© ), Vax+

4 '.136;

. 0 \/;(\/;4‘2)

3

5, [P
J s V4—2x
"yl

6. SR
J (2x-1)
o1

7. al
J2 2x-1
3
° 7 2

X

8. dx
JovVx+2
5

9 2 4x

") Vax-1
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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.

.\/E 2
al dxzz—l, use x=2siné@
2y 1
—_— dx=— \/5—1 , use x=2cos@d
Ji x2\/4—x2 4( )

dx=%(7£+2), use x=tané

j S (). et

) ; a’x—z use x—ﬁsinﬁ
o V3—4x? 6 2

! 3 dle, use xz%tane
0 (1+3x2)2 3

1
J. ! dxzz, use x=+/2siné@
0 2—x? 4

x=——, use x=—-tan@
6 2

1
2
j‘ ldfrx/§

dx=—3, use x=2siné@
12
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dxzx/g—l—z,use x =cosecl
X 12

2 [
10.j x -1
NG

ol

11. ! a’x:”\/g , use x:isinﬁ
Jo Va-32 9 3
3 2

12. ; dx:\/g—l—l, use x=tan®d
J1 X +1 12

2
13.J V16— x2 dx=§(4ﬂ+6\/§), use x=4sin @
0

14. ; dx:l, use xzitane

. (3x2+4)% 3

2
IS.J‘ V16—=3x2 dx=8”\6+2,use xzisiné?
. 9 Ng

16. L dx=z+l,use x=73tan @
2 8 4

. (9+x2)
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