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Chapter: 7. Integrals
Exercise: 7.2

1. Integrate the function

1+ x?

Solution:

2X
1+ x2

The given integral is j dx

Put t =1+ x? so that dt = 2xdx

Hence,

2 1
J.1+):(2 dx =J.¥dt

=log|t|+C
=log[l+x*|+C

Therefore, j dx = log |1+ x2| +C

2X
1+ X2

(log x)2

X

2. Integrate the function

X)Z dx

lo
Solution: The given integral is I(QT

Put t=logx so that dt = %dx

Hence,
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log x)|3

2
Therefore, J-(Iog X) dx = ( +C
X

3. Integrate the function ————
X+ xlog x

Solution:

The given integral is jﬁllogxdx = Imdx

Put t=1+logx so that dt = %dx

Hence,

j 1 dx:I L dx
x + xlog x x(1+logx)

=I%dx

=logt+C

=log(1+logx)+C

Therefore, I L ax= log|(1+ log x)| + C
X+ xlog x
4, Integrate the function sin xsin(cos x)

Solution:
The given integral is jsin xsin(cos x) dx
Put t=cosx so that dt = —sin xdx
Hence,

J'sin xsin(cosx)dx = —Isintdt
=cost+C
=cos(cosx)+C
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Therefore, _[sin xsin(cosx)dx = cos(cosx)+C

5. Integrate the function sin(ax +b)cos(ax+b)
Solution:

The given integral is Isin(ax+b)cos(ax+b)dx
Put t =sin(ax+b) so that dt =acos(ax+b)dx
Hence,

jsin(ax+ b)cos(ax+b)dx = %jtdt

2
=1t—+C
a?2

= isin2 (ax+b)+C
2a

Therefore, Isin (ax+b)cos(ax+b)dx = %sin2 (ax+b)+C

6. Integrate the function Vax+Db

Solution:

The given integral is j\/ax + bdx

Put t=(ax+b) so that dt = adx

Hence,

[ Vax+bdx == [ Jidt
a

ax+b)2
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Therefore, I\/ax +bdx = %(ax +b)2+C

7. Integrate the function X~/X + 2

Solution:

The given integral is jx«/x + 2dx

Put t = x+ 2 so that dt = dx

Hence,

IX(M)dX:I(I—Z)ﬁdt
=J.t2dt—2.[t;dt
=§t2 —2(%}2 +C

5 3
:é(x+2)2—%(x+2)2 +C

5 3

Therefore, jx(\/x+2)dx:%(x+2)2 —%(x+2)2 +C

8. Integrate the function x/1+ 2x?

Solution: The given integral is jx\/1+ 2x%dx

Put t =1+ 2x? so that dt = 4xdx

Hence,

Ix\/1+ 2x2dx = %j4x»\/1+ 2x2dx
1
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1t2
= —§+C
2
3
:—(1+ 2x2)2 +C
3
Therefore, J'x\/1+ 2x2dx = l(1+ 2x*)2 +C
9 Integrate the function (4x +2)v/x* +x+1
Solution:
The given integral is I(4x +2)x? + X +1dx = ZJ(ZX +1) VX% + X+ 1dx
Put t=x*+x+1 so that dt =(2x+1)dx
Hence,
j(4x+2)\/x2 +X+1dx = ZJ(ZX +1) VX% + x+1dx
= 2[ <t
3
t2
= 2§+C
2
4 3
=—(¥*+x+1)2+C
3
3
Therefore, j(4x+ 2)VX? + X +1dx = ﬂ(x2 +X+1)2+C
10 Integrate the function
X J—
Solution:
The given integral is J'L-dx = j; -dx
x—/x Jx(Vx-1)

§||—\
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Put t=«/§—1 so that dt:idx

2%

Hence,

-dx

1 1
et by

! jdx
-1

1
25w
:Zj%dt
=2log(t)+C
=2|og‘(&—1)‘+c

Therefore, J'

x—lﬁ -dx = 2Iog‘(\/_ )‘+C

11. Integrate the function

X
Jx+4
Solution:

The given integral is J'de

Jx+4
J- _IX+4 4
Jx+4 Jx+4
J‘ X+4 .dx
Jx+4 Jx+4
=|vX+4dx-4 dx
I~ I
1+1 —1+1
:(x+;)2 _4(x+i)2 C
2 2

3
:%(x+4)2—8\/x+4+c

Therefore, Iﬁdx - %x/x +4(x-8)+C
X +
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12.  Integrate the function (x°-1)3x°

Solution:
The given integral is f 3 x°dx
Put t = x*—1 so that dt = 3x°dx
Hence,
1 1 1
I(x3 ~1)° X°dx = gj(x3 ~1)7(3x*)x°dx
1¢ %
=§jt3(t+1)dt
10,4 1
=§jt3+t3dt
7 4
RS ARE
_g j +§ ?
3 3
=1t%+1t%+c
7 4
=(x3_1)(1(x3_1)3+1(x3_1)2J+c
7 4
Therefore, I ;xsdx (x*-1) E(x3—1):+l(x3—1); +C
7 4
13.  Integrate the function : 3
(2+3x°)
Solution:

The given integral is J'4)d
2+3x°

Put t =2+ 3x® so that dt = 9x?dx

Hence,
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e
=3 j t %t
B é(_tstlj

18t

(2+3x 2+3x

Therefore, 4dx— —2+C
(2+3x° ) 18(2+3x°%)

14.  Find the integral of the function —
x(log x)

Solution:

The given integral is j;)mdx
x (log x

Put t=logx so that dt = %dx

Hence,

j%dx:jtimdt

x(log x)
—-m+1
_ +C
-m+1
-m+1
:(Iogx) ic
-m+1
-m+1
Therefore, j =(Iogx) +C
X( ogx) -m+1

15.  Integrate the function 3 X4 >

Solution:
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The given integral is Ig—ﬁxzdx

Putt =9-4x°, so that dt = —8x

Hence, the integral can be rewrite as

X 1, -8x
oo oy oy

Therefore, Ir)iwdx = _% log (9 - 4x2) +C

16.  Find the integral of the function e***®

Solution:
The given integral is je““dx
Put t =2x+ 3, so that dt = 2dx
Hence, the given integral can be rewrite as
jez“sdx = 1J'ezx*‘* (2dx)
2
1
= Eje‘dt

=1€+C
2

_1
2

eZX+3 + C

Therefore, Ie“*?‘dx = %ez“‘" +C
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17. Find the integral of the function ~

e

Solution:

X
~ dx

The given integral is _[
e

Put t = x?, so that dt = 2xdx

Hence the integral can be rewrite as

[Loc-1f

2X
e — dx

e
it
27 ¢!

= % I e'dt

_leic
2

=—£e‘x2 +C
2

Therefore, I )x(z dx = —%e‘xz +C

e

tan~* x

18.  Find the integral of the function 5

1+X

Solution:

tan x

The given integral is f 2 dx

Put t =tanx, so that dt = dx

1+ x°

Hence the integral can be rewrite as

tan~tx

-[;+ v dx = _[e‘dt
=e'+C
_ etan’lx +C
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tan~t

-1
dx=e"™ *+C

Therefore, I >

1+Xx

2x _

19. Find the integral of the function 62
e +1

Solution:

The given integral is

2x X _ A X
je 1dx = j ex e_x dx , by dividing both numerator and denominator with
e‘+e

Put t =e* +e* so that dt = (eX _g* )dx

Hence the integral can be rewrite as

—X

e -1 e’ —e

Ie“+1dx_Iex+e‘
et
S
=In(t)+C

=In(e*+e*)+C

dx

X

62 _1 L
Therefore, Imdx=ln(e +e )+C

2X —2X

20. Find the integral of the function ezx——e
e

Solution:

The given integral is

2x -2

j %dx, by dividing both numerator and denominator with e*
e’ +e

Put t =e®* +e % sothat dt = 2(e2X - e‘zx)dx

Hence the integral can be rewrite as

(9>}
<
D
N
<
+
[EEN
+
D
S
<




Infinityy ., Sri Chaitanya

Learn ' Educational Institutions

2x —2X

—€

e (e2x _e—Zx)
J‘ eZX i+ e—Zx T 2x . —2x

dx:%jz dx

e2x + e—2x

2X

2X -
e —e
Therefore, I LA,
e” +e

dx =%Iog(e2x +e?)+C

21.  Find the integral of the function tan”(2x—3)
Solution:
The given integral is Itan2 (2x—3)dx = j(secz (2x—3)-1)dx
Put t =2x —3 so that dt = 2dx
Hence the integral can be rewrite as
[tan? (2x~3)dx = [ (sec® (2x~3) ~1)dx
= %I(sec2(2x—3)—1)2dx
= %j(sec2 (t)-1)dt
:%(tan(t)—t)+c
:%tan(Zx—3)—(2x—3)+c

=%tan(2x—3)—x+C

Therefore, jtanz (2x—3)dx = %tan (2x-3)-x+C
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22.  Find the integral of the function sec?(7 —4x)
Solution:
The given integral is Isecz (7—4x)dx
Put t =7 —4x so that dt = —4dx
Hence the integral can be rewrite as
Isec2 (7-4x)dx = —%J‘sec2 (7 -4x)(-4dx)
_ 1 j sec” tdt
4
1
=——tan(t)+C
Htan (1)

=—%tan(7—4x)+C

Therefore, Isec2 (7-4x)dx = —%tan (7-4x)+C

23.  Find the integral of the function sln =
- X

Solution:

N . psinTtx
The given integral is _[ dx
NG

Put t =sin™ x, so that dt = dx

1—x?

Hence the integral can be rewrite as

J sin x

dx:jtdt
J1-x?
t2
= E+C

_ (sin‘z1 x)2 c

I . .
-
>
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) i1 )2
Therefore, _fjn X2 dx = (sz X) +C
1-x

2Cc0s X —3sin x

24, Find the integral of the function -
6Ccos X + 4sin X

Solution:

2C0S X —3sin x
——dx
6c0os X +4sin X

The given integral is I

Put t =(3cosx+2sinx) so that dt =(2cosx—3sin x)dx

Hence the integral can be rewrite as

2c0s X —3sin x 1 2cosx—3sinx
j - dx=—J' ——dx
6C0S X +4sin X 27 3c0SX+2sin X
L
27 t

1
=—In(t)+C
2n()+

=%In|3cosx+25in x|+C

2c0S X —3sin x

Therefore, -
I 6C0S X +4sin X

dx =%In|3cosx+23in x|+C

1
cos® x (1 tan x)’

25. Find the integral of the function

Solution:

dx

\ _ 1 sec’ X
The given integral is Icosz < (1-tn x)2 dx = I (1-tan x)2

Put t =1—tan x so that dt = —sec? xdx

Hence the integral can be rewrite as
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J- 1 —sec’ x

. s 0X = —| —————dx
cos” x(1—tanx) (1-tanx)
dt
R
t—l
R
_1
t
1
1-tanx
Therefore, I ! dx = 1
cos’ x (1 tan x) 1-tanx
26.  Find the integral of the function cos /x
Jx
Solution:
The given integral is ICOS\&dx
Jx
Put t =/X so that dt =idx
24/x
Hence the integral can be rewrite as
jcos«/_d ~ ZJ- cos\/_

=2fcostdt
=2(sint)+C

:Zsin(\/;)+c

Therefore, j S\/_dx = 2sin (\/;) +C

X
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27. Find the integral of the function +/sin2x cos2x

Solution:
The given integral is I\/sin 2X €0s 2xdx

Put t =sin2x, so that dt = 2cos2x

The integral can be rewrite as

Ix/sin 2x cos2xdx = %Ix/sin 2X2c0s2xdx
1

3
=l~gt2+C
3

N w

t2+C

3

(sin2x)2 +C

Wik Wik N

3
Therefore, I\/sin 2X COS2XdX = %(sin 2x)2 +C

) ) . COS X
28. Find the integral of the function ——
J J1+sinx
Solution:
) ) ) COS X
The given integral is | ————— dx
9 b -[ J1+sinx

Put t =1+sinx, so that dt = cos xdx

The integral can be rewrite as

I COS X dx=_[$
JL+sinx Jt
=2Jt+C
= 21+sinx+C
Therefore, I&dx =2J1+sinx+C
JL+sinx
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29.  Find the integral of the function cot xlogsin x
Solution:

The given integral is Icotxlogsin xdx

Put t =logsinx, so that dt = _Lcos xdx
sin x

The integral can be rewrite as

jcot x logsin xdx = jlogsin xicos xdx
sin x

= jtdt

2
=t—+C
2

= %(Iogsin x)2 +C

Therefore, Icot x logsin xdx = %(Iog sin x)2 +C
. . . sin x
30. Find the integral of the function
1+cosx
Solution:
? . \ sin x
The given integral is dx
S g j 1+cosx

Put t=1+cosx, so that dt = —sinx

Hence, the given integral becomes

I sinx dx=—j —sinx_ .
1+cosx 1+cosx

(&

t

=-In(t)+C

=—-In(1+cosx)+C
Therefore, I SInX dx =—In(1+cosx)+C

1+cosx
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31.  Find the integral of the function S 5
(1+cosx)
Solution:
The given integral is _[ sin x 50X
(1+cosx)

Put t=1+cosx, so that dt = —sinx

Hence, the given integral becomes

fom oo

1+cosx 1+cosx

dt
e
=1+C
t

1

= +C
1+ cosx

Therefore,j SING dx = 1 +C

(1+ cosx)2 1+cosx

32. Find the integral of the function
1+cotx

Solution:

dx

The given integral is j ool

[ dx= [———ox
1+cotx 1+@
sin X

_'[ sin X
smx+cosx
_J- 2sin X

SInX+COSX

2 Sin X 4+ Cos X

:1-[(5|nx+cosx) (sinx—cosx)

dx



Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

Putsinx + cosx =t so that (cosx —sinx)dx = dt

The above integral becomes

_J-l (cosx Smxjdx—i—l dt

SIn X + COS X 2 2 T
x 1
=——-=In(t)+C
55 ()

=1—1In(sinx+cosx)+C
2 2

Therefore, I dx:g—%ln(sinx+cosx)+c

+cot X

33.  Find the integral of the function
—tan x
Solution:
The given integral is dx
g g I 1-tanx

_[ q dx=J' 1. dx
1-tanx _SInx
COS X
COS X
_Icosx smx
B 2C0s X
B jcosx smx
_ 1 (cosx+sinx)+(cosx—sinx)
_EJ COS X —Sin X

dx

Put cosx —sinx =t, so that (—sinx—cosx)dx =dt

The above integral becomes

_Il ( COS X — Smxjdx—f—i dt |,
cos X —sin X
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=§—%In(t)+c

:5——In(cosx—sin x)+C
2 2

Therefore, j dx:g—%ln(cosx—sin x)+C

—tan x
. . . Jtan x
34. Find the integral of the function 'a—
Sin X Cos X
Solution:
o : Jtan x
The given integral is I_—dx
Sin X cos x

The above integral rewrite and simplify as below

o [y

sinxcosx sinx o
cosx

I\/tan X sec’ X
tan x
J‘ sec’ X

Jtan x

Puttanx =t , so that sec? xdx = dt

2
sec de=jﬂ
t

Jtan x
t2
:I+C
=2\/t_+C
:2\/tanx +C

Therefore, _[ /tan x dx =2/tanx +C

N XCOS X
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(1+log x)2
X

35. Find the integral of the function
Solution:

o ¢ (1+logx)’
The given integral is j—dx

Put 1+logx =t, so that %dx =dt

Hence,

2 3
Therefore, I(1+ I?(g X) dx = (1+ Igg X) +C

(x+1)(x+log x)2

36. Find the integral of the function <

Solution:

x+1)(>)<(+|og X) o

The given integral is I (

Putt = x+logx, so that dt = (1+%jdx

The integral can be rewrite it as

C—,y
—
H
+
x| o
Q
=
N
N
o
=
Il Il Il
- w7 T/
N
S - &
w| o O
Q
=<
N
w
+
(@]
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I(x+1)(x+log X)dx:j(x+log x)(1+%jdx

X

= [tat
2
:t—+C
2
2
:(x+log X) e
2
X+1)(x+log x X +log x)*
Therefore, I( ) J )dx=( 9%) +C
X 2
_ _ _ x’sin(tan” x)
37.  Find the integral of the function 5
1+x
Solution:
The diven intearal x3sin(tan‘1x“)d
e given integral is X
J J I 1+ x°
14 1 3
Puttan™ x* =t so that ——(4x*)dx =dt
1+x
The integral becomes
x*sin(tan™* x*
I ( 3 )dx:ljsintdt
1+X 4

1
=~—(-cost)+C
4( cost) +

= %(—cos(tan‘1 x4))+C

x33in(tan’1 x“)

Therefore, j dx = %(—cos(tan‘1 x“)) +C

1+ X8
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38, J‘10x 4;)10 log, 10 dx =
X +10

1) 10°-x°+C 2) 10" +x° +C

3) (10 +x°) " +C 4) log (10" +x°)+C
Solution:

. . +10x° +10* log_ 10
The given integral is e—dx
g g -[ X +10*
Put t=x+10%, so that dt =(10x® +10" log, 10)dx
The integral becomes
9 X
Ile Jzolo ongelo dx = J.Edt
X~ +10 t
=log(t)+C
=log(x° +10*)+C
Therefore, the option 4 is correct.
dx

39. —_—=

-[ sin® xcos’ x

1) tanx+cotx+C 2) tanx—cotx+C

3) tanxcotx+C 4) tanx —cot2x+C
Solution:

The given integral becomes

dx sin? x + cos’ X
J. 2 2 =J. 2 7~ X
sin? x cos? x sin? x cos? x
1 1
=I — +——— |dX
cos’x  sin?x

= I(secz X + Csc? x)dx

=tanx-cotx+C

Therefore, option 2 is correct.




