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Exercise 7.1

1. Find an anti-derivative (or integral) of the following functions by the

method of inspection. sin 2x
Ans:  We use the method of inspection as follows:

i(cos 2x)=-2sin2x = —li(cos 2x)
dx 2 dx

s.8in2x = i(—lcos ZXJ
dx\ 2

Thus, the anti-derivative of sin 2xis —%cos 2X.

2. Find an anti-derivative (or integral) of the following functions by the

method of inspection. cos 3x
Ans:  We use the method of inspection as follows:

i(sin 3x)=3c0s3x = 11(sin 3x)
dx 3 dx

. C0S3X = i(Esin 3xj
dx\ 3

Thus, the anti - derivative of cos 3xis %sin 3X.

3. Find an anti-derivative (or integral) of the following functions by the

method of inspection. e
Ans:  We use the method of inspection as follows:

d 2x 2x_li 2x
&(e )= 2e _2dx(e )

er :i(EeZXJ
' dx | 2

Thus, the anti-derivative of e**is %e

2x



4, Find an anti-derivative (or integral) of the following functions by the
method of inspection.(ax + b)2
Ans:  We use the method of inspection as follows:

9 ax1b) =3a(ax + b)Y
d

X
1 d :
by =—— b
=(ax+b) 3adx(ax+ )
(ax+DY :%(%(ax + b)3j

Thus, the anti-derivative of (ax + b)2 is 3i(ax + b)3 .
a

5. Find an anti-derivative (or integral) of the following functions by the
method of inspection. sin 2x — 4e™
Ans:  Weuse the method of inspection as follows:

i(—Ecos 2X —ﬂe”j = (sin 2X — 4e3x)
dx\ 2 3

Thus, the anti-derivative of (sin 2X — 4e3x) is (—%cos 2X — gesx )

6. j (4e3x + 1)dx
Ans:
[ (4™ +1)dx

= 4je3xdx + jldx

3x
:4(e j+x+C
3

:ﬂe3*+x+C
3

241
7. [ x (1—X2)dx

Ans:

jx{l—%}dx

X




:j(xz—l)dx
:X—S—x+C
3

8. j(ax2+bx+c)dx
Ans:
j(ax2 +bx + ¢ )dx

= aj’xzdx + bj xdx + cjl.dx

3 2
=a(x—j b(x—j+cx+c
3 2

ax’  bx®
= 4
3

+cx+C

9. j'(2x2 +ex)dx
Ans:

j(2x2 +e")dx

= 2jx2dx + jexdx

=2(X—j+ex+c
3

=gx3+eX+C
3

10. I(I—%)de

Ans: 2
(g
= j(x +%—2}dx

1
_jxdx+j;dx—2jl.dx

2

=X?+Iog\x\—2x+c



11.

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

X® +5x° -4
=
jx3+i>2<2—4dx
= [(x+5—4x7*)dx

= jxdx + 5jl.dx - 4jx‘2dx

dx

2
=X—+5x+ﬂ+C
2 X

IX3+3X+4

dx
Jx

IX3+3X+4

——dXx
Jx
5 1 1
= j(xz +3x2% + 4x_2jdx

7 3
=?x2+2x2+8\/;+C

X=x*+x-1
I x-=1
3 2
IX —X +X_ldx
x-1
We obtain, on dividing:
=I(x2+l)dx

= szdx +Il.dx

dx

3

X
=—+Xx+C

[(1=x)Vx dx
f(1- X )\/xdx



:j(\/;—xz]dx

:jx;dx—szdx
:gxg _ng +C

3 5
15. j\&(3x2 +2X + 3)dx

Ans:  [/x(3x* +2x +3)dx
:3[(2x3+2x3+3x§j

= 3[ x%dx + 2] xgdx + 3jx;dx
:gx%+—xg+2xg+c
7 5
16. I(ZX— 3cosx+ex)dx
Ans:  [(2x—3cosx +e*)dx
= 2[ xdx — 3 cos xdx + [e*dx

_2x?

—3(sinx)+e*+C
=x*>-3sinx+e*+C

17. I(sz—Bsinx+5\/§)dx

Ans: j(2x2 —33inx+5\/;)dx
:2J’x2dx—3jsinxdx+5jx;dx

3

2x° X?
= —3(—cosx)+5 3 +C
2

3
=gx3 +3cosx+9x5 +C
3 3



18. [secx(secx + tanx)dx
Ans:  [secx(secx + tanx)dx
= [(sec® x +secxtan x )dx
= [sec” xdx + [ secx tan xdx

=tanx+secx+C

sec’ X
19. _[ ——dx
cosec?x

sec’ X
cosec’x
1

_ [ cos’ X

—Ide
sin® x

_sin®x

_Icosz X

= Itanzxdx

= j sec? xdx—jldx

=tanx-x+C

dx

Ans: I

dx

20. j—z_?’f'”xdx
cos? X

Ans: I2—3—32|nxdx
coS2 X

2 3sinx
:I — ———— |dx
COS“ X COS” X

= jZSec2 xdx — 3[ tan x sec xdx

=2tanx —-3secx +C

21. The anti — derivative of | Vx + 1 equals
JX

1 1

A. %x3+2x2+C



wl|N
N

™
X
+
I
x
+
@]

-

+2x2+C

1
=x2+C
2

N w

o
+

O
N wwliN Wl N
% e

Ans:

+
|-

_Ixzdx+jx 2dx_

-

2
XT+C
2

N\oo| NP

3 1

=§x2+2x2+C

Thus, the correct answer is C.

22. If %f(x)=4x3 —% such that f(2)=0 then f(x) is

A. x“+i—g

x* 8
1 129
B. X'+—+—
X 8
C. x“+% 129
1
—

8
129

D. X*+
X 8
3

Ans:  Given, if(x):4x3—_4
dx X

Anti-derivative of 4x® — % =f (x)
X

.'.f(x):j4x3—%:f(x)

X

x):4jx3dx 3[(x*)dx

o545



L1
f(x)=x +F+C

Also,
f(2)=0

:>16+%+C:0

_-129

8
1 129
Sf(x)=x'+=-=2
( ) X3 8
Thus, the correct answer is A.

=C

Exercise 7.2

2X

1+ X
Ans: Substitute 1+ x°* =t
CL2Xdx =dt

2X 1
:>j1+x2dx:hdt

=log|t|+C

1.

=logL+x*|+C
=log(1+x*)+C

) (logx)’
X
Ans:  Substitute log|x|=t

1dx =dt
X

:j%x = [tdt
X



3

=—+C
3

log||)’
3

—

—

= +C
1
X + xlogx
1 B 1
X +xlogx X(1+logx)
Substitute 1+logx =t

Ans:

ldx =dt
X

DI;
X(1+logx)
=log|t|+C

e = Lot

=log[L+log x|+ C

4, Sinx.sin(cosx)

Ans:  Sinx.sin(cosx)
Put,cosx =t

s.—=sinxdx =dt

= [sinx.sin(cosx)dx = —[sin tdt
=—[-cost]+C

=cost+C

=cos(cosx)+C

5. Sin(ax +b)cos(ax +b)
2sin(ax+b)cos(ax+b) sin2(ax+h)
2 2

Ans:  Sin(ax+b)cos(ax+b)=
Substitute 2(ax+b)=t
co2adx =dt
. Ism 2(ax + b)dx

2

zljsmt it
27 2a



:i[—cost]+C
4a

=_—10032(ax +b)+C
da

6. Jax+b

ANns:  Substitute ax +b=t
= adx =dt

csdx = 1dt
a

L1
:>j(ax+b) dx—gjtzdt

1
1] t2 2 3
==| = |+C=—(ax+b)2+C
al 3 3a( )
2
7. XX + 2
ANns: Substitute x+2=t
Codx =dt

= [xVx+2 =[(t-2)/tdt

3 1
= (tz - 2'[2}1'[

::ftidt——ZJt;dt

5 3
_Zp_fp ¢
5 3

8. X1+ 2x%

Ans:  Substitute 1+ 2x* =t
SAXdx =dt

= jx\/1+ 2x2dx = it

4
-—ljédt
4



AnNs:

10.

Ans:

11.

Ans:

+C

1
4

N w| Fie

3

:%(1+ 2x*)? +C

(4x+2)VX* +x+1

Substitute x* +x+1=t
(2x +1)dx =dt

[(4x+2)3/x* +x +1dx
= [2+/tdt

1 1
X — /X Vx(+x -1)
SMﬁﬁune(J;:I)zt
1 _(2
:jmdx—jtdt

=2loglt|+C
:2bﬂ¢§-ﬂ+c

Substitute x +4=t



12.

Ans:

13.

Ans:

Sdx =dt

[ dx:ﬁ%%gm:mJij%}t

X+4

e 2,.\2 1
-4 T +C=§(t)2—8(t)2+C

—
N | w

2
1
-8t +C

N

t

=§\/m(x—8)+c

(t-12)+C

I
N WIN WIN o w
~+
—_
N

(x - 1); X

Substitute x* 1=t

- 3x%dx =dt

= I(x3 —1); x°dx = I(x3 —l); X3 x2dx
:Jt;(t+1)% :% (tg +t;jdt

7 4
:EPP +—t31+C

w

3
:%ut4y+_@a4ﬁ+c

\l
~
FNGIIFEN

X2

(2+3x3)3
Substitute 2+3x° =t
S 9x dx =dt
X2 1. dt
2 dx==
:>I(2+3X3)3 “=g!




14, —— x>0

x(logx)"
Ans:  Substitute logx =t

L ax =gt
X

:I#dx:j dtm :(t_m_l J+C

x(logx)" (t)" \1-m

(1-m)

X
9—4x’
Ans:  Substitute 9% 4x =t
C.—8xdx =dt

15.

X gx=2tat

319—4x2 8°t

:%1Iog\t\+c

1
=Elog\9—4x2\+c

16 e2x+3
Ans:  Substitute 2x+3=t
s 2dx =dt

= j e *3dx = % j e'dt

17. ;

Ans: Substitufe x =t
CLo2Xdx =dt

o[ X k=2 Lot
e* 2°¢e

= %je“dt



tan~tx

€

1+Xx°

Ans:  Substitutetanx =t
1 ix=dt

1+Xx

tantx

18.

2

:>j —dx =dt

1+Xx
=e'+C

— etan‘lx + C

e?*—1
e?*+1

19.

e?¥_1

ex+1

AnNs:

Dividing numerator and denominator by e*, we obtain

(e2%-1)

x  _ e*—e™*
(e2X+1) T pxye—x
ex
Pute*+e>*=t
e —e X dx=dt
e%*-1 eX—e
fezx+1 _f Xpo—X X
dt

=log[t]+C=log[e*+e*]+C



2x —2X

20.  Solve the following: ———

> +e™
er _ 2x
Ans: Given expression ———
e + e
Let us substitute e* =1, we get

(2e™ +2e™)dx = dt
= 2(e™ —e™)dx =dt
Integration of given expression is
e2x _ e—2x B dt
v P

N I e —e™
e +e ™ 2
e2x _ e—Zx I ‘t‘ C
= [——=Zlog|t|+
j e +e™ 2 J
Again substitute t=e> +e™, we get

—2X

2x_ 1
-'-I%=2

e +e€

dt
t

21.  Solve the following: tan®(2x—3).
Ans:  Given expression tan?(2x —3).

We can apply the identity tan®x =sec’x -1, we get
tan®(2x —3) =sec’(2x -3) -1

Substitute 2x —3=t, we get

2dx =dt

Integration of given expression is

:>jtan2(2x—3 )dx :jsec2 2x —3)—1dx

:>jtan (2x-3)d :—jsec tdt — jldx

= jtan2(2x —3)dx :%tant—x +C
Substitute 2x —3=t
jtan2(2x —3)dx :%tan(ZX -3)-x+C

22.  Solve the following: sec’(7 —4x).

Ans:  Given expression sec’ (7 —4x).

Put 7—-4x=t, we get
s—Adx =dt

Integration of given expression is



1
2(7-4x)dx =—= Ztdt
:>jsec( X )dx 4jsec

= jsec2(7 —4x)dx = —%tant+ C
Substitute 7—4x =t, we get
jsec2 (7—4x)dx = —%tan(? —4x)+C

|
23.  Solve the following: il X.
J1-X%°
: . sin™
Ans:  Given expression :
V1-x?
Put sin™ x =t, we get

1

J1-Xx°

Integration of given expression is

= dx =dt

sin™ x
dx = | tdt
jsm x :—+C

J1-x?

Substitute sin™'x =t, we get
. 2
o] sin"*x (sm 'X)

N

+C

2C0SX —3sInX

6COSX +4sinx
2C0SX —3sIin X

6COSX +4sinx
Given expression can be written as
2cosx —3sinx  2cosx —3sinx

6cosx +4sinx  2(3cosx +2sinx)

Let 3cosx +2sinx =t, we get
(—3sinx +2cosx)dx =dt

Integration of given expression is
IZcosx —3sinx _J 2C0s X —3sinx

6CoS X + 4sin X 2(3cosx +2sinx)
I2cosx—33inx _pdt

6CcoSX +4sinx 2t
IZcosx—BS!nxd 3 dt

6C0oS X +4sIin X 2 t

IZcosx—35|_nxdx:_Ic)g‘t“C
6C0oSX +4sIn X 2

Substitute 3cosx +2sinx =t

24, Solve the following:

Ans:  Given expression is

dx




o 205X _33'_nxdx :Elog\ZSinx+BCosx\+ C
6COoS X + 4sin X 2

. 1
25.  Solve the following: =
cos®x(1—tanx)
Ans:  Given expression 1 =
cos’x(1—tanx)
Given expression can be written as
1 _ sec’X
cos’x(1-tanx)" (1-tanx)’
Let (1-tanx)=t, we get

—sec” xdx =dt
Integration of given expression IS
N I 1 I sec X
cos®x(1—tan x (1-tan x
1 —dt
= dx =
Icos2 x(l—tan x)’ J t2
= | Zox = —[tdt
cos® x(1—tan x)
— j ~dx = L +C
cos®x(1—tan x) t
Substitute (1 tanx)=t,
j 1 dx = 1 +C

cos’x(1-tanx)’ (1-tanx)

26.  Solve the following: COS&.

Ans:  Given expression is M
Ix

Let Jx =t, we get

—dx dt

24x

Integration of given expression is



:jcos&dx=2jcostdt
N
:ICOS&dX:ZSinHC
N
Substitute v/ =t
cos/X .
dx:25|n\/§+C
e

27.  Solve the following: +/sin2x cos 2x.
Ans:  Given expression is +/Sin2x cos2Xx .
Let sin2x =t, we get
2C0s2xdx =dt
Integration of given expression is

=N j\/sin 2X €0S 2XdX = %j\ﬁdt

=N j\/sin 2X c0S2xdX = %

N‘w|'_|:)\w
_I_
O

3
= j\/sin 2X c0S 2xdx = 1tE +C
Substitute sin2x =t

j\/sin 2X €0S 2XdX = %(sin 2x)g +C

28.

COS X
Solve the following: ————.
J1+sinx

COS X
Ans:

Given expression —.
J1+sinx
Let 1+sinx =t

. cosxdx =dt
Integration of given expression is
COSX dt
= | —dx=|—
I J1+sinx J Jt



1

J. COS X t2 L C
\/1+smx
2
COS X
= —dx:2ﬁ+C
J\/1+sinx

Substitute 1+sinx =t,

COS X .
Sl ————=——dx =2J1+sinx +C
j\/1+sinx

29.  Solve the following: cotxlogsinx.
Ans:  Given expression cotxlogsinx.
Let logsinx =t, we get

_icosxdx =dt
sin X

= cot xdx =dt
Integration of given expression is

[cotxlogsin xdx = [tdt

= [cot xlogsin xdx :%+C
Substitute logsinx =t,

jcotx logsinxdx = %(Iog sin x)2 +C

30.  Solve the following: X
1+ cosx
Ans: Given expression :
1+ cosx
Let 1+cosx =t
s.—sinxdx =dt
Integration of given expression is
:I sinx dx — _at
1+ cosx t
= | >Inx dx =—log|t|+C
1+ cosx
Substitute 1+ cosx =t,
InXx
o > dx =—log[L+cosx|+C

"1+ cosx



31.  Solve the following: >Inx

(1+cosx)’
Ans:  Given expression >InX =
(1+cosx)
Let 1+ cosx =t
~.—sinxdx =dt
Integration of given expression is
:I sinx _x = _d_;[
(1+cosx) t
= [ dx =—[t7dt
(1+cosx)
' 1
jozdx =-4+C
(1+cosx) t
Substitute 1+ cosx =t,
| X gx = 1 _.c
(1+cosx) 1+ cosx
32.  Solve the following: .
1+ cotx
Ans:  Given expression :
1+ cotx

Let I:j;dx
1+ cotx

Integration of given expression is

=I1= ;dx
1+cotx

2° Sin X 4+ CoS X
N 1I(smx+cosx)+(smx—cosx)

- dx
sin X 4+ cos X




) :%I(smx +COSX ) .\ (sinx —cosx)dx

Sin X 4+ COS X Sin X 4+ COS X
sin X —cosx)
Sin X + Cos X

dx

1 1(
| == [1dx +=
= ZI x+2j
Let sinx+cosx =t
~.(cosx —sinx)dx =dt

Substitute in above obtained equation, we get

1. 1, dt
=>l==X+—=|-—
2 27t

= | =§—llog\t\+c
2 2
Substitute sinx +cosx =t,

o :i—llog\sinx+cosx\+c
2 2

33.  Solve the following: :
1-tanx

Ans: Given expression :
1-tanx

Let 1=[— T dx
1-tanx
Integration of given expression is

27 cosX —sinx

Ny zlj(cosx—smx)+((_:osx +s|nx)dx
2 COSX —SINn X

) zlj(cosx—s!n X) .\ (cosx+s!n X)dx
2° COSX—SInX COSX —SIn X

= :Ejldx+lj(cosx+3!nx)dx
2 2° COSX—SInX



Let cosx —sinx =t
~.(—sinx—cosx)dx = dt
Substitute in above obtained equation, we get

1 1. dt
=>l==X+—=|-—
2  2° t

1
= | :5——Iog\t\+c
2 2
Substitute cosx —sinx =t,

o =§—Elog\cosx—sinx\+c
2 2

: Jtanx
34.  Solve the following: ———.
sinXcosX
Ans: Given expression —— Janxl
Sin X COS X
Let 1= [Y1NX_ g
sin X Cos X
Multiply and divide by cus x, we get
) :I _\/tanx XCOSX 4
Sin X COS X X COS X
Jtanx X
:>I:j ta XCOZS dx
tan X x cos” X
2
| :I SEC X 4o
Jtanx
Let tanx =t
-.sec’ xdx = dt
Substitute in above obtained equation, we get
t
= | :j%dx
—1=2t+C
Substitute tanx =t,
s 1=2Jtanx +C
. 1+logx)’
35. Solve the following: & :



(1+1o x)2
Ans:  Given expression —g.

X
Let 1+logx =t
1dx =dt

X
Integration of given expression is

1+logx)’
j—( +10gx) dx = [ t*dt

X
:>J-—(1+I09x) dX:t—+C
X 3

Substitute 1+ logx =t

(1+logx)’ ; (1+logx)’

j . X = 2 +C

(x+1)(x+logx)’ |
(x+1)(x +log x)2 |

X
Given expression cab be written as

(x+1)(x +logx)’ :(X+1)(x+ l0gx)

36.  Solve the following:

Ans: Given expression

(x+1)(x+log x)2
X
Let x+logx =t

(1+ 1jolx _dt
X

Integration of given expression is

DJ(X +1)(x +logx) dx:jtzdt
X
2 3
:I(x+1)(x+logx) dx:t—+C
X 3
Substitute x +logx =t

=

= (1+ %J(x +log x)2

o] (x+1)(x +logx)’

1 3
dx== I C
< X 3(x+ 0gx) +



37.

Ans:

38.

Ans:

xg‘sin(tan‘1 x“)
1+ x°
x3sin ('[an*1 x“)

Solve the following:

Given expression

1+ x°
Let x* =t,
sAXdx =dt
Integration of given expression is
x®sin(tan™* x* sin(tant
= | ( . )dx:l (—z)dt ......... (1)
1+X 4 1+t
Let tan't=u
At dt=du
1+t

Substitute in eq. (1), we get
x°sin(tan™x*)

= |

=
j 1+ x°
Substitute tan*t=u,

1,4

x3sin(tan X

Ty dx:%jsinudu
+ X

x3sin ('[an*l x“)

dx =%(—cosu)+C

:>j )dx:—%cos(tanlt)+c

1+ x°®
Substitute x* =t

. jx33in('[an1 X*
10x° +10*log, 10
j X + 10
(A) 10 —x*+C
(B) 10 +x° +C
(©) (10 =x*)"+C
(D) log(10" +x*)+C
0x® +10"log, 10
X +10

1,4

)dx =—lcos(tan X )+ C
4

1+ X8

dx equals

dx .

Given expression jl
Let x* +10* =t,
~.(10x° +10* log, 10) dx = dit
Integration of given expression is



9 X
_, [10X°+10 log,10  _ pdt

X" +10* t
10x° +10*log, 10
= | o ax=logt+C

Substitute x* +10* =t,
. Ileg +10*log, 10
B X" 410"

Therefore, option D is the correct answer.

dx =log (10" +x**)+C

39. equals

Isinz cos’ X

(A) tanx+cotx+C
(B) tanx—cotx+C
(C) tanxcotx+C

(D) tanx—cot2x+C

: : dx
Ans: Given expression jﬁ
SIn” XCOS™ X
dx
SN~ XCOS™ X
1
|=Iﬁdx
SIn” XCOS™ X

We know that sin® x +cos®x =1, we get
sin” X + cos’” X

I sin® X cos® X
sin®x COS* X
SlzjﬁdX'Fj.ﬁdx
sin’ X cos® X sin’ X cos® X
1 1
:>I:j ] dx+j ——dx
C0S° X sin?x

== j sec? xdx + j cosec? Xdx

= | =tanx—cotx+C
Therefore, option B is the correct answer.

Exercise 7.3

1. Solve the following: sin®(2x+5)
Ans:  Given expression sin®(2x+5).
Given expression can be written as



1-cos2(2x+5)

2
1—cos(4x+10)

2
Integration of given expression is

= jsin2 (2x+5)dx = jl_ COS(:X +10)

= [sin®(2x +5)dx :%jldx —%jcos(4x +10)dx

:>jsin2(2x+5)dx :%X_E[MJJFC

sin?(2x +5) =

=sin’(2x+5)=

dx

2 4
- 1 1.
.'.jsm (2x+5)dx:Ex—gsm(4x+1o)+c

2. Solve the following: sin3xcos4x
Ans:  Given expression sin3xcos4x.

Using the identity sin AcosB = %{sin (A+B)+sin(A-B)} given expression
can be written as

sin3xcos4x = %{sin(?;x +4x) +sin(3x — 4x)}

Integration of above expression is

= jsin 3X CoS4xdx = j%{sin 7X +sin(—x)}dx
= jsin 3x cos4xdx = %j{sin 7 +sinx}dx

=N jsin 3X oS 4xdx = 1jsin 7xdx + ljsin xdx
2 2

= jsin 3x oS 4xdx = 1fzcosix) l(—cosx) +C
2 7

2
. [sin3x cos4xdx = —cosix | COZSX +C
3 Solve the following: cos2xcos4xcos6X.

Ans:  Given expression €0S2XCos4XCcos6X



Using the identity cosAcosB = %{cos(A + B) + cos(A — B)} given expression
can be written as
C0S2X(€0s4XxC0S6X ) =COS 2x%{cos(4x +6Xx)+cos(4x — 6x)}

Integration of the above expression is

= [c0s2x(cos4xc0s6x) = [ cos 2X E{colex + cos(—2x)}}dx
= [cos2x(cos4x cos6X ) = j[%{cos 2X C0S10X +C0S 2X cos(—2x)}}dx

:>jc052x(cos4xc056x —j[{costcolex+cos 2x}]d

Again applying the identity cos AcosB = %{COS(A +B)+cos(A- B)} , We get

%cos(Zx +10x) + cos(2x —10x)

(1+ cos4xj
+
i 2

= jcos 2x(cos4xcos6x ) —j [cos12x + cos8x + cos4x Jdx

:>j0052x(c034x0056x)=%j dx

jcos 2X COS4AX COSBX = ﬂ

sin12x sin8x sin4x
+ + +C
12 8 4

4, Solve the following: sin®(2x+1).
Ans:  Given expression sin’(2x +1).

Let I = [sin’(2x +1)dx

= 1= [sin®(2x +1)sin(2x +1)dx

= I =[(1-cos’(2x +1))sin(2x +1)dx

Let cos(2x +1)=t

. —2sin(2x +1)dx =dt

Integration becomes

= 1= J(1-t)d

3
:>I:—l t—t— +C
2 3



Substitute cos(2x +1) =t,

~ cos®(2x +1)]

=1 =—%(COS(2X +1) +C

_ 3
~ [sin*(2x +1)dx = COS(ZZX +1), cos (zx .o

5. Solve the following: sin®xcos®x.
Ans: Given expression sin®xcos®x.
Let | = [sin®xcos® xdx

= :jsinzxsin X cos® xdx
= :jcos3x(l—coszx)sin xdx

Let cosx =t
s.—sindx =dt
Integration becomes

:>|=—jt3(1—t2)dt
:>I:—j(t3—t5)dt

44 6
=>1=- t.t +C

4 6
Substitute cosx =t,

B 4 6

Cos*X  Cos’X c
4 6
cosﬁx_cos“x

4

=1=-

.'.jsinsxcos3 xdx = +C

6. Solve the following: sinxsin2xsin3x.
Ans: Given expression sinxsin2xsin3x

Using the identity sin AsinB = %cos(A —B)—cos(A+B), given expression can
be written as

= sinxsin2xsin3x =sin x%cos(Zx —3x)—cos(2x +3x)

Integration of given expression is

= jsin Xsin 2xsin 3xdx = %J’(sin X c0s(—x)—sin xcos(5x))dx



= jsin Xsin 2xsin3xdx = %j(sin X COSX —sin X cos5x )dx

. ) . 1 .sin2x 1., .
:>jsmxsm2xsm3xdx—§j > dx—Ej(smxcosSx)dx
. ) . 1( —cos2x 1.11,. )
:>Ismxsm2xsm3xdx:z( ; j—EI{E(S|n(x+5x)+sm(x—5x))}dx
—c032x_1

:>jsin XSin 2xsin3xdx =

2 {(sin 6X +sin (—4x))}dx

—cos2x 1

:>jsinxsin2xsin3xdx: - {(sin6x+sin4x)}dx

=N jsin Xsin 2xsin3xdx = —C052x 1| —C0s6x + Cos 4X +C
8 8 3 4
jsin Xsin 2xsin3xdx = %[00336)( _ C0s4x —cost} +C
7. Solve the following: sin4xsin8x.

Ans: Given expression sin4xsin8x
Using the identity sin AsinB = %cos(A —B)—cos(A+B), given expression can
be written as
= sin4xsin8x = %cos(4x —8x)—cos(4x +8x)
Integration of given expression is

) ) 1
= [sin4xsin8xdx = Ej(cos(—4x) - cos(12x))dx

= jsin Axsin8xdx = %j’(cos4x —c0s12x ) dx

jsin Ax sin8xdx = %[

sindx sinl12x
— +C
4 12

1-cosx

14 COSX
1—cosX

1+CcoSX

8. Solve the following:

Ans:  Given expression

Using the identities Zsinzgzl—cosx and cosx = 2COSZ%—1 given expression

can be written as



2sin? >
2

1-cosx
:>1 = ~
+COSX  5.5s2 X

1-cosx , X
= =tan”—

1+ cosx 2
Integration of given expression is

jl_COSX dx = | tanzﬂdx

1+ cosx

:jl_cosxdx:f sec? X —1 |dx
1+ cosx i 2
'[an5
jl—cosxdxz — 2 _ylic
1+ CoSX 1
2
.'.jl_COSXdX:Ztanf—x+C
1+cosx 2
Q. Solve the following: LS
1+ cosx
Ans:  Given expression :
1+ cosx

Using the identity cosx= coszg—sinzg and cosx = ZCOSZ%—l given
expression can be written as

X . X
cos* = —sin*=
2 2

COSX
B X
1+ cosX 2005’ *
i sin® X
COS X 1
= :E 1— X
1+cosx cos? >
cosx 1] X
==|1-tan*=
1+cosx 2{ 2

Integration of given expression is



I X dX=1 l—tanzf}dx
1+ cosx 27| 2
J cOoX dx:l 1—secz§+1}dx
1+cosx 27 2
= | COSX_ix =L 1| 2—sec? X |dx
1+cosx 270 2
X
COS X 1 tanE
| dx ==| 2x — +C
1+cos X 2 1
2
| P2 dx=x—tan>+C
1+cosx 2

10.  Solve the following: sin*x.
Ans: Given expression sin*x.
Given expression can be written as sin® x =sin” xsin®x

L, (1—coszxj(1—0052xj
=sin‘x =
2 2

:>sin“x:%(1—0032x)2

:>sin“x:%(1+c0322x—2c032x)

:>sin“x=% 1+M—20032xj

:>sin“x=l 1+1+COS4X—20032xj
4 2 2

:>sin“x:1 §+1COS4X—2C082XJ
412 2

Integration of given expression is

= jsin4 xdx =Ej£§+lcos4x - ZCOSZdeX
4°\2 2

:>jsin“xdx:1 §x+$m4x—sin2x +C
4| 2
.'.jsin4xdx:3—x+ sin4x —lsin 2X +C
8 32 4



11.  Solve the following: cos’2x.
Ans:  Given expression cos’ 2x.
Given expression can be written as

cos* 2x = (0052 2x)2

, (1+ cos4xj2
— c0s* 2X = —

:>cos“2x=%(1+cosz4x+2c:os4x)

:>cos42x:% 1+M+2cos4xj

:>cos“2x=1 1+E+C038X+Zcos4xj
4 2

— C0s* 2X :% g+ Cos8x + 2cos4xj

Integration of given expression is
= [cos* 2xdx = j(g 4 00s8x COS4Xde

8 2
.'.jcos“2xdx:§x+Sm8x+sm4x+C
8 64 8

H]

12.  Solve the following: oI X :

1+ cosx

-]

Ans:  Given expression o X
1+ cosx

By applying the identity sinx=23in%cos% and cosx:2coszg—1, given

expression can be written as

2
., (Zsinxcosx)
sin“x 2 2

X
1+ cosx 2052 X
2
. X X
in? x 4sin®=cos* =
s _ 2 2
1+ Ccos X

2c0s° X
2



sin®x ., X
— = =—2sin*=
1+ cosx
sin® x
——=1-cosx
1+ cosx
Integration of given expression is
sin®x
:j—dx:jldx—jcosxdx
1+ cosx
sin’x i
.'.j—dx:x—smx+C
1+ cosx

COS2X —C0S2a

COSX —CcoSa
COS2X —CO0S2a

COSX —COoSa

13. Solve the following:

Ans: Given expression

We can apply the identity cosC —cosD =-2sin C; Dsin C; D , We get

2X+ 20 . 2X—2a
sin

:>c052x—c0320c__25In 5 2
— a . X+o . X—a
COSX —COoS L _2sin sin
2
Sin2(x+oc)sinz(x—oc)
COS2X —C0S2aL 2 2
— L X+a . X—a
COSX —COS QL sin sin
2 2
C0S2X —cos2a _ Sin(X+a)sin(x —a)
_ S X+o . X—a
COSX —Cosa sin* “sin

We can apply the identity sin2x =2sinXxcosx , we get

. X+ X+ . X=0 X—0
{Zsm > COoS }{ZSIH cos }

- COS2X —C0S20. 2 2 2
_ N . X4+a . X—a
COSX —COS QL sin sin
2 2
COS2X —COS 20 X+ X—a
= =4c0Ss cos
COSX —COS . 2 2

COS2X —C0S2a X+ X—o X+ X—a
= = 2| cos + + C0S
COSX — COS QL 2 2



COS2X —CO0S 20

COSX —COSal
Integration of given expression is

C0S2X —C0S 20
=]

COSX —Cosa
. j COS 2X —C0S 20

COSX —Cosa

=2[cosx +cosa]

dx = Zj[cosx +cos o Jdx

dx =2[sinx +xcosa]+C

) COSX —SINX
14.  Solve the following: ————.
1+sin2x
) . COSX-—sInX
Ans: Given expression ———.
1+sin2x

We know that sin®x +cos’x =1.
Given expression can be written as
COSX —SINX COSX —SInX
1+sin2x  sin®X+cos*X +sin2x
We can apply the identity sin2x =2sinxcosx, we get
CoSX —sinx COSX —SINX

1+siN2X  SiN® X +C0S% X + 2SiN X COS X
COSX—SiNX _ COSX —SinX
1+sin2x  (sinx+cosx)’
Let sinXx+cosx =t
~.(cosx —sinx)dx =dt
Integration of given expression is

jcosx—sinx _J COSX —SIin X dx
1+sin2x smx+cosx)
COSX —SINn X dt

j_—dX: —
1+sin2x t
COSX —SIN X

[EEXINE gy — [t
1+sin2x

X —SIin X

I—COS —SINX gy =t 4+ C
1+sIin2x
COSX —SINn X 1

j_—dx:——+C
1+sin2x t

Substitute sinx +cosx =t,
X —SInX 1
..-jcos S dx = — e

1+sin2x Sin X + CoS X



15.

Ans:

16.
Ans:

Solve the following: tan®2xsec2x.
Given expression tan®2xsec2x.
Given expression can be written as

tan® 2xsec2x = tan® 2x tan 2xsec 2x

= tan® 2xsec2x = sec’ 2x —1)tan 2xsec2x

= tan® 2xsec2x =sec’ 2X tan 2xsec 2x — tan 2xsec 2X
Integration of given expression is

= [tan® 2xsec2xdx = [sec’ 2x tan 2xsec 2xdx — [ tan 2x sec 2xdx

sec2x +C

=N j tan® 2xsec2xdx = j sec? 2x tan 2xsec 2xdx —

Let sec2x =t
c.2sec2xtan 2xdx =dt
Above integral becomes

sec2x
2

+C

+C

=N J"[an3 2x5ec2xdx = 1jtzdt -
2

3 2X
=N j tan® 2x sec 2xdx = - — S

Substitute sec2x =t,

(sec2x)”  sec2x

f tan® 2x sec 2xdx =
6 2

+C

Solve the following: tan‘x.

Given expression tan*x.

Given expression can be written as

= tan®* X = tan® x tan® x

= tan*x = (sec’ x —1)tan’x

= tan® x =sec’ xtan® x — tan’ x

= tan* x =sec’ x tan” x — (sec’x —1)

= tan‘ x =sec’ xtan®x —sec’x +1
Integration of given expression is

= [tan* xdx = [(sec’ xtan® x —sec® x +1)dx

— j tan* xdx = j (sec” xtan® x Jdx — j sec? xdx + jldx
= jtan4 xdx = jsec2 xtan? xdx —tan X + X + C

Let tanx =t
-.sec’ xdx =dt



:>jtan“xdx:jt2dt—tanx+x+c
3

:>jtan“xdx :%—tanx+x+C
Substitute tanx =t,

1
.'.jtan“xdx :étan3x—tanx+x+C

sin®x+ cos® x
sin’xcos’x
sin % +cos %
Sinxcos’x
Given expression can be written as
sin®x+cos’x  sin®x oS’ X
) 2 T a2 2 += 2 2
sin®xcos’x  sin®xcos®x  sin®xcos’ X
sin®x+cos’X _ sinx | cosX
sin®xcos’Xx  cos®x  sin’X
sin® X +cos’ x
sin” X cos® x
Integration of given expression is
Isin‘“’x+cos3x
sin” X cos” x
.Isin3x+cossx
J sin?xcos? x

17.  Solve the following:

Ans:  Given expression

= tan X sec X + cot X cosecx

dx = j tan x sec xdx + j cot X cosecx dx

dx =secx —cosecx+ C

COS2X + 2sin’ X
cos’ X '
COS2X + 2sin” X
cos? X '
By applying the identity cos2x =1-2sin’x, we get
COS2X + 2Sin*X _ €0S2X +1—Cc0s2x

18. Solve the following:

Ans:  Given expression

COS* X C0S* X
COS2X + 2sin® X 1
:> 2 = 2
C0oS* X COS* X
COS2X + 2sin® X ,
= - =sec’x
COS* X

Integration of given expression is



:>J-COSZX +223in2x
cos® X

£ C0S2X + 2sin® X

“ c0s® X

dx = jsec2 xdx

dx=tanx+C

19. Solve the following:

SiNXCos® X
Ans:  Given expression ————.
sin x cos® X
We can apply the identity sin®x +cos’x =1, we get
1 sin® X 4+ cos® X
= H 3 = H 3
sinxcos’x  sinxcos®Xx
1 sin® x cos* X
= H 3 = 3 + H 3
sinxcos’x sinxcos’x  sinxcos®x
1 sinx 1
: - 3 = 3 + -
sinxcos®’x €os’X  sinXcosX
1 , cos* X
- —tanxsec’X + ————
sin xcos® x SIN X COS X
cos* X
1 , sec’x
= ————=tanxsec’ X +
sinxcos® X tan x

Integration of given expression is
1 ec’ X
:Iﬁdx :jtan Xsec’ xdx+jidx
sinx cos’ X tan x
Let tanx =t
-.sec’ xdx = dt
1 1
Sin X cos® X t
1 t?
:IﬁdX:—+ IOgM-FC
SIN X CO0S™ X 2
Substitute tanx =t,

1 1
jﬁdx = —tan’x + log|tan x|+ C
SIN X CO0S” X 2

20. Solve the following: cos2x

(cosx+sinx)”



COS2X

(cosx +sinx)”

Given expression can be written as
COS 2X B COS 2X

(cosx +sin x)2 COS? X +Sin% X + 2sin X cos X

We know that sin®x +cos’x =1 and 2sinxcosx =sin2x, we get
COS 2X _ C0S2X

(cosx +sin x)2 ~ 1+sin2x

Integration of given expression IS
I COS 2X I COS 2X

(cosx+smx 1+S|n2x

Let 1+sin2x =t
.. 2C0S2xdx =dt
Integration becomes
=[S g I[iat
(cosx +sinx)
| COSZ?( de:llog\thc
(cosx +sinx) 2
Substitute 1+sin2x =t
C0S 2X
=]

(cosx +sinx)
:I C0S 2X
(cosx +sinx)
. C0OS 2X
' ‘j(cosx +sinx)

Ans:  Given expression

~dx =%Iog\1+sin 2x|+C

_dx :%Iog‘(cosx +5sin x)2‘+C

-dx = log|(cosx +sinx)|+ C

21.  Solve the following: sin™(cosx).
Ans:  Given expression sin {cosx).
Let cosx =t

s.sinx =+/1—t?

= —sinXdx =dt




Integration of given expression is

= [sin™(cosx)dx :ISin_lt[Jl_f_ttZ]

= [sin (cosx)dx =—j( sin_t jdt

J1-t?

Let sint=u
! gt=du

V1-t?

Integration becomes

= [sin”(cosx)dx = [ 4du
2

. u
“(cosx)dx =——+C
:>jsm (cosx )dx > 4

—

Substitute sin"‘'t=u

(sin”'t) LC

:jsin’l(cosx)dx =
Substitute cosx =t

Jax = [sinl(cztos x)]2 C

= jsin*l(cosx
. _ 7T
We know that sin™* X +cos™ x :E

~.sin”(cosx) = g —cos™*(cosx) = (g - xj
Substitute in eq. (1), we get
2

o 2
dx=—2—2 4C
:>jsm (cosx)dx > +

2
:>j'sin‘1(cosx)dx _1 T ix —nxj+C
2\ 2

2 2
:jsin*l(cosx)dx :_n__x_+1nx+c
4 2 2
2 2
:jsin‘l(cosx)dx :n_x_x_+£C_n_j
2 2 4

2

~. [sin*(cosx)dx = ™ X,
2 2



22,

Ans:

23.

Ans:

1

Solve the following:

1

cos(x—a)cos(x—b)

Given expression

Given expression can be written as

cos(x —a)cos(x—b)

1 _ 1 sin(a—b)
cos(x—a)cos(x—b) sin(a—b):cos(x—a)cos(x—b)
1 1 sin[(x—b)—(x-a)]

=

1 1

cos(x—a)cos(x—b) sin(a—b)|

cos(x —a)cos(x—b)

|

|

_sin(x —b)cos(x—a)—cos(x—b)sin(x—a)

=

1 1

Integration of given expression IS
e e
cos(x —a)cos(x — b

=] : dx =]

cos(x —a)cos(x —b)

sm a—

sm a—

= |

cos(x —a)cos(x—b)

sin® X —cos® x
sin® xcos’ X

Solve the following: |

(A) tanx+cotx+C
(B) tanx+ cosecx+C
(C) —tanx+cotx+C
(D) tanx+secx+C
sin®X —cos’ X

Given expression | dx .

sin® xcos’ X
Given expressmn can be written as

sin’ X —cos® X sin®x
:>j — - dx=j

sin? X cos? X

sin’® X —cos® X
:>,[ ) 2

sin? X cos? X

cos(x—a)cos(x—b) sin(a—b)|

1 1
dx=f——
X jsin(a—

sin’ X cos® X

b L

b)

D)

dx — |

log

cos(x —a)cos(x—b)

dx is equal to

COS* X

sin?Xxcos® X

dx = jsec2 xdx — j cosec? xdx

| —log|cos(x —b

cos(x—a)
cos(x —b)

N——"

dx

- cos(x—a)cos(x—b) sin(a-b) tan(x )~ tan(x-b)]

 tan(x —b)—tan(x —b) |dx

+logcos(x —a)]

+C

|



. Isinzx—cos2 X
Y sin®xcos? x
Therefore, option A is the correct answer.

dx=tanx +cotx+C

24.  Solve the following: Icos((—ex))dx equals

(A) —cot(ex*)+C
(B) tan(xe")+C
(C) tan(e”)+C
(D) cot(e*)+C
Ans:  Given expression jﬂdx.
cos’(e*x)
Let e"x =t
c (e x+e . 1)dx =dt
= e*(x +1)dx =dt

Integration of given expression IS
e (1+x)

cos ( ) Icos t

ad ewcricey

dx = j sec’ tdt

= J cos ( )
:jwdx:tanuc
cos’ (e*x)
Substitute e*x =t,
jwdx =tan(e*x)+C
cos’ (e*x)
Therefore, option B is the correct answer.

Exercise 7.4
2
1. Solve the following:
x*+1
2
Ans:  Given expression —
X" +1

Let x> =t
= 3x%dx =dt



Integration of given expression is

=]

x+1 jt +1

- =tan"*x

dx:tan’1t+C

—
Ix +1
Substitute x°* =t

3x’ (s
.'.jxe+ldx:tan (x)+C

2. Solve the following: _r :

J1+4x?

Ans:  Given expression 1
1+4x

=
Let 2x =t
s 20x =dt
Integration of given expression IS

= [ g t- I\/1+_t

We know that jgdt = Iog‘x+ X +a’

X2 +a’
:j;dx=—log‘t+\/t2+l‘+c
1+ 4x? 2
Substitute 2x =t,

1 1 '
J.de :EIOQ‘ZX"F 4-X2 +1‘+ C

1

J@2-x)+1
1

3. Solve the following:

Ans:  Given expression

(2-x) +1
Let 2—x=t

So—Ox =dt

Integration of given expression is



Ans:

Ans:

= [ dx =] ——t

(2-x) +1 t* +1

We know that I4dt = Iog‘x +

1
J1/(2—x)2 +1

Substitute 2—x =t,

= | 1 dx =—log|(2—x)+

J2-x) +1

1

x*+a’

1

dx =—log|t + /t? +1‘+C

(2-x)"+1

dx =log

(2—x)2 +1

Solve the following: ————
\/ — 25%°

Given expression ————
V9 - 25x%°

Let 5x =t

-.odx =dt

Integration of given expression is
:jﬁdx:%fﬁdt
:jﬁdx:ij%dt
:jmdx_lsm ( j+C

Substltute 5x =t,

j dx_—sm (SX)JrC
\J9 — 25x?

H

3

Solve the following: 3 -
1+2x

given expression

Let /2x2 =t

1+2x*°

(2—x)++x*—4x+5

+C

+C



- 24/2dx = dt
Integration of given expression IS
jj 3X I

1+ 2x 2\/_ 1+t

:>j 3x dx = 3 tan't+C

1+2X* 2.2
Substitute v/2x% =t

.I1+2X dx—z\/_tan (\FX)

2

6. Solve the following: =
1-x

Ans:  Given expression =
Let x° =t
-3 dx =dt

Integration of given expression is

d 1. dt
}+C
1+x

X__
1-x° 371-t?
3
}+C
X

= [

1+t
1-t

Substitute x* =t

X2 11
dx==| =lo
j1—x6 3{2 g

=l 5{5' It

7. Solve the following:

x—1
X -1

Ixi-1
Given expression can be written as
x-1 X 1

= = —
Ix2—=1 x2-1 Jx*-1

Integration of given expression is

it L R

Ans:  Given expression




dx = dx —log|x +v/x*-1|+C
= [ x| Z—ax-logle s ¥ ]
Let x> -1=t

s 2Xdx =dt

Integration becomes

de —1j Iog‘x+\/ﬁ‘+c
:>j dx:—jtzdt—log‘x+\/m‘+c

IF (thj Iog‘x+\/xi—‘+c
:j\/r_ldx: t—Iog‘x+\/m‘+C

Substitute x* —-1=t

j\/xi_dx=\/x2 —1—Iog‘x+\/x2 —1‘+C

2

8. Solve the following: :
x°+a°
2
Ans:  Given expression :
x®+a°
Let x° =t
-3 dx =dt

Integration of given expression IS

= [— ﬁ = J ,—
= | '—x:(+a6 dx=§log‘t+ t? +a°
Substitute x° =t
dx—1

. XZ
RN v

+C

x®+4/xt+a’|+C

sec’ x

Jtan’x+4

Q. Solve the following:



10.

Ans:

11.

2

Ans: Given expression X
' Jtan?x+4
Let tanx =t
-.sec’ xdx =dt
Integration of given expression IS
J sec’ X dx — j
Jtan’ x+ Jt? +22

jmdx Iog‘t+\/t+ ‘+C

Substitute tanx =t,

X
j\/de=Iog‘tanx+\/tan2x+4‘+c
tan’x +4

Solve the following:

I +2x4+2

1
X2 +2X+2
Given expression can be written as
1 1

I +2x+2 \/(x +1)" + (1)
Let x+1=t
sdx=dt
Integration of given expression IS
= | ! dx = [———
XE 42X+ 2 \/t +1
1
= dx =log|t +vt* +1|+C
I\/x2 +2X+2 g‘ ‘
Substitute x+1=t,

:>j\/—dx Iog‘x+1 +(x+1)° +1‘+C

X°+2X+2
dx =log|(x +1) +vX*+2x+2|+C
I\/x2+2x+2 g‘( ) ‘

Given expression

1
Solve the following: :
VOX* +6X+5



Ans:

12.

Ans:

Given expression

1
JOX? +6X+5
Given expression can be written as
1 1

VOX* +6x+5 [(3x+1) +(2)
Let 3x+1=t

-.3dx =dt
Integration of given expression is

1 1 1
dXx == | ——=dt
NIX? +6X+5 3J\/t2+22
1 111 t
dx== —tan‘l(—ﬂ+c
VIX? +6X +5 3{2 2

Substitute 3x+1=t,

i 1 dx—l[ltan‘l(3x+1ﬂ+c
Jox?+6x+5  3[2 2

=|

= |

Solve the following: L :
N7 —6x—X?
. : 1
Given expression :
V7 —6x—x?

Given expression can be written as

1 1
:>\/7—6x—x2 _\/7—(x2+6x+9—9)
N 1 _ 1

J7—6x— X2 \/16—(x2+6x+9)
N 1 _ 1
J7—6x X’ \/16—(x+3)2
N 1 _ 1
VT-6x-x* |4 —(x+3)
Let x+3=t
sdx=dt

Integration of given expression is

1 1
dX = | ————=dt
V7 —6x—X? I /42_('[)2

= |



jmdx sin” (tj+C

Substltute X+3=t,

j dx =sin" (X—JFB)+C
T —6X —X?

13.  Solve the following:

J(x—l)(x—z)'
X Iven expression ! :
AN FeTrer)
Given expression can be written as
- 1
\/( )(x 2) \/x —3X+2
N 1 B 1
\/(X 1)(x-2) \/x2—3x+i—i+2
N 1 _ 1
X—-1)(x -2 ? ?
J(x=1)(x-2) J[X—ij _@
Let Xx——=t
.dx =dt
1 Y Ry
e Ay

=log +C

t+,[t° —(ET
2

(x—gj+\/x2—3x+2

1
W=

Substitute x —g =t,

dx =log +C

P R
Jx=1)(x-2)

1

14, Solve the following: 813 =
+ 3X—X




Ans:  Given expression ;.
V8 +3x — x?

Given expression can be written as

1 1
T B 9 9
XX \/8—£x2—3x+—j
4 4
1 1
T B 9 9
XX \/8—£x2—3x+—j
4 4
1 1
o =
J8+3X — X2 41_()(_3]2
4 2
Letx—§=t
2
S.dx =dt
1 1
= | ——dx = dt
J\/8+3x—x2 I Ja1 2 ,
[2} ~(t)
St st L |ac
\V8+3x —X° E
2
) 3
Substitute x — 5 =t
3
:>I;dx:sin‘1 X_E +C
\8+3x — X E
2
.-.j;dhsin*(zx‘?’ +C
V8 +3x —X* Ja1



15.

1
\/(x —a)(x—b)

Ans:  (x—a)(x—b)=x*-(a+b)x+ab

X?—(a+b)x+ab=x*—-(a+b)x+

Simplifying,

)
N X_alx_ dx = [ L :
T

Consider x — (?J =t..dx=dt

(a+b)’ _(@a+by’
4 4

dx

! dx = L

TR e

Using the logarithm formula of integration,

t+\/t2—(aLbj
2

Substitute the value of t,

=log +C

I
=log {x—(izbj}+\/(x—a)(x—b)‘+C
16 4x+1
' N2X2 +Xx—3
Ans:  Consider 4x+1=Ai(2x2+x—3)+B
dx
Simplifying,

=4x+1=A(4x+1)+B

=4x+1=4AXx+A+B

We obtain the below values by equating the coefficients of x and the constant
term on both sides.

AA=4=A=1

A+B=1=B=0



Consider 2x* +x—-3=t
S (Ax+1)dx =dt
4x +1
V2x*+x-3
Using the power rule of integration,

=2\t+C

Substitute the value of t,

=22x*+x-3+C

X+ 2
Ixi =1

Ans:  Consider x+2=Ai(x2 —1)+B
dx

= X+2=A(2x) +B......(1)

We obtain the below values by equating the coefficients of x and the constant
term on both sides.

2A=1=>A= %

B=2

From (1), we get

(x+2):%(2x)+2

=|

dx:j%dt

17,

1
X492 E(2x)+2
[——=dx = [ 2 ——dx
IXP =1 x? =1
1J 2X i i
2° x*-1 x? -1
In 1jz—xdx let x> —1=t = 2xdx =dt
2°4x* -1

1, 2X 1.dt

— | —ax==|—&

Integrating using the power rule
1

=2 [2V1]

Simplifying,
—Jt

Substitute the value of t,



=+x*-1
Then, dex = ZIde = 2Iog‘x +/X? —1‘

IxZ -1 IxZ -1

From equation (2), we get

j X*2 \/x2—1+2Iog‘x+\/x2—1‘+C

5x-2

2

18. _—
1+ 2X+ 3X

Ans:

Let 5x —2 :Ai(1+ 2x+3x")+B
dx
= 5x-2=A(2+6 x)+B.....(1)
We obtain the below values by equating the coefficients of x and
the constant term on both sides.
5=6A= A= %

2A+B——2:>B——1—31

Substitute the above values in (1)

5x—2:§(2+6x) +(—1—1j
6 3

11
5X —2 *(2 +6x )_E
= [———dx=]®
1+ 2x + 3X 1+ 2X + 3x?
__I 2+6x 11 1
1+ 2X + 3x? 3 1+ 2X + 3x?
Consider Il_jﬂd and 1, =| 1 :
142X +3%x° 1+2X +3X
ISX—_ZZdX :§|1_1_1|2“_(1)
1+ 2x +3X 6 3
_I 2+6x
142X +3%x°

Put 1+ 2Xx+3x*=t
= (2+6x)dx =dt
L

t



Using the logarithm formula of integration,
I, =log|t]

Substitute the value of t,

I, =log[L+2x +3x*|...(2)

Then,

Izzj—d1 ~dx
1+ 2Xx+3X

1+ 2x +3x* can be rewritten as 1+ 3(x2 + %x}

Thus,

1+ 3(x2 +ng
3

By completing square method,

:1+3(x2+3x+1—lj
3 9 9

:1+3(x+£] i
3) 3

Simplifying,

:z+3(x+1j
3 3
=3 (x+lj +g
i 3) 9
=3 (x+1j + Q
3 3
Therefore 1, can be rewritten as,

|2:%j 21 ——=dx
(%))

=1{itan‘l(3x+lﬂ
32 V2
Simplifying,

:%tanl(&f/%lj...(B)




19.

Ans:

We obtain the below values by substituting equations (2) and (3) in equation (1)
ISX—_Zde = %[IOQ\H 2x +3x’|| —%{itan‘l(:gx +1H +C

142X +3X J2 J2
Simplifying,

5 11 3x+1

=Zlog[l+2x +3x*|—-——tan* +C

gl 20+3¢] - otn (221

oxX+7

J(x=5)(x-4)

Consider 6x +7 :Ai(x2 —OX + 20)+ B
dx

Differentiating,
:>6x+7:A(2 x—9)+B

We obtain the below values by equating the coefficients of x and the constant
term on both sides.

2A=6=>A=3

—9A+B=7=B=34

SBX+7=3(2x-9)+34

6X +7 3(2x 9)+34,
I =17 dx

IXP=9x+20 9x+20
2X -9
-3 +34 dx
j\/x —9x+2 IJx —9x+20
) 2X -9 1
Consider |, = dx and I, = dx
' I\/x2—9x+2 IJx —9x+20
6X + 7
=31, +341, ..(
j\/x2—9x+20 @
I_I 2X—-9
\/x —9x+2

Put x*-9x+20=t
= (2x-9)dx =dt
dt
L =|—
=] T
Integrating using the power rule

|, =24/t

Substitute the value of t,

I, = 24X —9x + 20 .....(2)



1
I, = dx
i I\/xz —9x+20
Consider
X? —9x + 20
By completing square methods,

_x?—9x+20+ 5% 8

JCREH

I, =log

We obtain the below values by substituting equations (2) and (3) in (1),

[T =] 2 ~9x + 20 |+ 34log (x—gj+\/x2—9x+20}+c
Jx?-9x+20 L L2
Simplifying, i

=6/Xx* —9x + 20 + 34log (x—%)+\/x2—9x+20 +C

20. X+ 2

2

4X — X

Ans:  Consider, X +2 = Ai(4x -x*)+B
dx
=X+2=A(4-2x)+B
We obtain the below values by equating the coefficients of x and the
constant term on both sides.
—2A=1=A= —%
4A+B=2=B=4

:>(x+2):—%(4—2x)+4



——(4 2X) +4

I x+2 I dx
4 2X
+4f ——dx
I 4x x? I\/4x—x2
Let | —j 472X 4y and Izj;dx
Jax —x? VAxX —x°
x+2 1
X=——| d +41, ..(1
j Jax—x? 21an TR ()
4 2X
Then, |. =
' I 4x x?
Let 4x —x* =t

— (4—2x)dx =dt

= .14%:2{:2@...(2)

(Using the Iogarithm formula of integration,)
|, = f4dx

VAxX —X°

Integrating using the power rule,
= 4x — X" =—(—4x+X°)
By completing square methods,
=(—4x+x*+4-4)
=4—(x-2)*
=(2) - (x-2y

1

= dx:sinl(x—_zj... 3
IJ(z)Z—(x—Z)Z 2 )
Using equations (2) and (3) in (1), to obtain

j X+2 —%(2\/4x—x2)+4sin‘1(XT_2j+C
=—\J4x - X? +4sin1(XT_2j+ C

X+ 2

X2 42X+ 3
Ans:

21,



X+ 2 2(X+2) dx

I\/x +2x+3 _I\/x +2X+3

Simpllfylng,
_1 I 2X+4

2° Ix*+2x+3

2X+2 2

_I\/x +2x+3 _I\/x +2X+3
_1 ,f 2X+2

X + dx
2° x> +2x+3 J\/x2+2x+3

2X +2 1
Let |, = dx and I, =
' I\/x +2X+3 j\/x +2X+3

X+2  gx=211 41

" (1
N rre e SALEE
2X + 2

Then, |, =
I\/x +2x+3

Put, x> +2x+3=t
Integrating using the power rule,
= (2x + 2)dx =dt

, =j%: 2Vt =24x* +2x +3.(2)

dx

dx

1
- I X 42X +3
By completing square methods,
= X2+ 2X+3=X2+2X +1+ 2= (x +1)* + (/2)*

1
~l= dx =log|(X +1) + Vx* +2x +3|...(3
I\/(x +1)7 + (V2)? | -G
Using equations (2) and (3) in (1), to obtain

dx.

j\/ X+22 > \/x2+2x+3+log‘(x+l)+\/x2+2x+3‘+C
X2+ 2X +
Xt
X" —2Xx-5
Ans:

Consider (x +3) = Ai(xz —2x—-5)+B
dx



X2
="—(logx)* — [ xlog xd
2( gx)° — [ xlog xdx

We obtain the below values by equating the coefficients of x and the constant
term on both sides.

2A=1= A= %

—-2A+B=3=B=4

:(x+3y:%Qx—2)+4

- Liox-2)+4
:>Iz_dx=_[2 > dx
2X -5 X" —2X-5
_1 I 2x 2 4J- : 1 dx
—-2X -5 X" —2X-5
Considerllzjz—_zdx and 1, = —dx
—2X -5 x?—2x -5
x+3 1
== +4l..(1
I —2X — 5 2t 7 @
Then, I, = [———d _2X=2
X2 —2X — 5

Put x*—2x-5=t
= (2x —2)dx =dt
Using the logarithm formula of integration,

=1, =I%= log|t|=log|x* —2x -5] ....(2)

JO N T
2x 5

_I(x —2x+1) 6dx

™
1 x—1-+/6
— G Iog[x—1+\/gjm(3)

We obtain the below values by substituting (2) and (3) in (1),

X+3 1 B X—1- f
jmdx Iog‘x 2x —5|+ \/_ng 1+\/_




:—Io X® —2X =5+
o ~2x-5f+logd =
93 5X+ 3
' VX2 +4x+10
Ans:

5 +3=A-—(x*+4x +10) + B
dx

=5x+3=A(2x+4)+B

Equating the coefficients of x and constant term, we get
2A=5=A= g
AA+B=3=B=—7

.'.5x+3:g(2x+4)—7

5
j 5y + 3 IZQX+4)_7d
X
JX? +4x+1 VX +4x+10
=I 2x +4 7] 1 4
2° \x*+4x+10 XZ +4x+10
2X+4 1
Let |, = dx and I, = dx
' I\/x2+4x+l i I\/x2+4x+10
5X +3
S dx ——I -7, .1
Idx +4x+10 ()
2X+4
Then, |
' IVX +4x+1

Consider x> +4x+10=t.. (2x +4)dx =dt

=1,= —_2\/—_2\/x +4x+10 ... (2)

1

I =
’ j\/x2 +4x +10

1
= dx = d
I\/(x +4x+4)+6 ” I(X+2)2+(\/6)2 ”
=Iog‘(x+2)\/x2+4x+10‘...(3

dx




We obtain the below values by using equations (2) and (3) in (1).

XH3 :%[2\/% 4 +10]—7Iog‘(x+ X + 4x +1o‘+c

IJx2+4x +10

= 5Jx? + 4x +10 —7Iog‘(x + 21X+ 4x +1o‘ +C

24. equals

evaxez
a) xtan™(x+1)+C
b) tan”(x+1)+C
c) (x+1)tan*x+C
d) tan"x+C

dx dx
| I

X+ 2X+2 x2+2x+1)+1

Ans:

1
= ——dx
(x+D)+ ()
=[tan*(x+1) |+ C
Hence, the right response is is B.

25.

Ans:




By completing square methods,

1
= dx
, 9 81 81
4 X ==X+
4 64 64

8
Simplifying,

:lsinl(sx _9)+C
2 9

Hence, the right response is B.

Exercise 7.5
1 X

' (x+1)(x+2)
Ans:

X A B
Let = +
x+D(x+2) (x+1) (x+2)
=>X=A(X+2)+B(x+1)

We obtain the below values by equating the coefficients of x and the constant
term on both sides.

A+B=1
2A+B=0
On solving, we get
A=-landB=2
X -1 2

X D)(x+2)  (x+D) | (x+2)

= | X dx = | 1 L2 4
(X+1)(x+2) (x+1) (x+2)




Using the logarithm formula of integration,
=—log|x+1|+2log|x+2|+C

=log(x +2)* —log|x +1|+C

Simplifying,
= log (x+2) +C
(x+1)
5 1
' x*—9
Ans:
1 A B
Let = +
X+3)(x-3) (x+3) (x-3)
1=A(x-3)+B(x+3)
Equating the coefficients of x and constant term, we get
A+B=0
1=-3A+3B
A:—1 and B:l
6 6
. 1 -1 N 1
T (x+3)(x-3) 6(x+3) 6(x-— 3)
:>j4d -1
(x*-9) 6(X +3) 6(x 3)
Usmg the Iogarlthm formula of mtegratlon
|(x=3)|
:——Io X+3 +—Io X — 3+C_
g1x+3[+3log|x~3[+C = clog - =" +C
3 3x-1
' (x=1)(x=2)(x-3)
Ans:
3x-1 A B C

D23 x-D) -2 x-3
3X—1=A(X-2)(x-3)+B(x-1)(x -3) +C(x -)(x—-2) ...(1)

We obtain the below values by equating the coefficients of x , x* and the constant
term on both sides.

A+B+C=0

—-5A-4B-3C=3

6A+3B+2C=-1



Solving these equations, to obtain

A=1B=-5 andC=4

_ 3x-1 1 5 N 4
C(x-)(x=2)(x=3) (x-) (x-2) (x-3

3xX-1 1 5 4
:>j dx:j - + X
(X-D(x-2)(x-3) {(X -1) (x-2) (x —3)}d

Using the logarithm formula of integration,
=log|x—-1|-5log|x—-2|+4log|x—-3|+C

4 X
' (x=1)(x=2)(x-3)
Ans:
X A B C
Let = + +
xX-D(x-2)(x-3) (x-1) (x-2) (x-3)
Xx=A(X-2)(x-3)+B(x-1)(x-3)+C(x-1)(x—2)
We obtain the below values by equating the coefficients of x, x* and the constant
term on both sides.
A+B+C=0
-5A-4B-3C=1
6A+4B+2C=0
Solving these equations, to obtain
A:E,B:Z and C:§
2 2
. X 12 N 3
T (X-D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)
= | X dx = 1 2 ., 3 X
(X-D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)
Using the logarithm formula of integration,
=%Iog|x—1|—2|og|x—2|+glog|x—3|+C
5. X
X"+ 3X+2
Ans:
2X A B

x2+3x+2:(x+1)+(x+2)
2x=A(X+2)+B(x+1)



Ans:

We obtain the below values by equating the coefficients of x, x* and the constant
term on both sides.

A+B=2
2A+B=0
Solving these equations, we get
A=-2andB=4
2X 2 4

A D)(x+2)  (x+D) | (x+2)

2X 4 2
= | dx = | — X
(X+1)(x+2) {(x+2) (x +1)}d
Using the logarithm formula of integration,
=4log|x+2|-2log|x+1|+C

1-x?
x(1-2x)

It can be seen that the given integrand is not a proper fraction.
Therefore, ~on  dividing  (1-x°) by x(1-2x) to  obtain,

1-x 1 1( 2-x
X(1+ 2x) 2 2 X(1—2x)
_2-x A B (1)
x(1-2x) x ([1-2x)
= (2-x)=Al-2x)+Bx
We obtain the below values by equating the coefficients of x, x* and the constant
term on both sides.
—2A+B=-1and, A=2
Solving these equations, to obtain A=2 and B=3
L 2-x 2 N 3
Tx(@-2x) x 1-2x
Substituting in equation (1), we get

1-x? 1 1 2 3
x(1+2) 2 2 x (1 2X)
Il—x i —Il 1 2 3

f—
X(1+2) 2 2 (1—2x)
Using the power rule and Iogarithm formula of integration,

Let

)dx



X 3 X 3
=—+log| x|+ log|1-2x|+C==+log|x|—-=log|1-2x|+C
5 +log x| 22) gl | 5 +10g|x]|=7log] |

X
(x* +1)(x-1)
: X _Ax+B C
Ans: Let (x2+1)(x—1)_(x2+1)+(x—1)'"(1)
X = (AX+B)(x—1) + C(x* +1)

X=Ax’-Ax+Bx-B+Cx*+C

We obtain the below values by equating the coefficients of x, x* and the constant
term on both sides.

A+C=0

-A+B=1

—-B+C=0

On solving these equations, to obtain A = —%, B= %,and C :%

From equation (1), to obtain

1 1 1
X _§X+E -

(x*+1)(x-1) x? +1 (x—l)

X 1, X 1
:I(2+1)(x—1)__§Ix2+1 2 x? +1 _Ix—lx

=——j—dx+ tan” x+—|og|x 1|+C

Consider J’—dx, Iel(x2 +1) =t= 2xdx =dt

—dx dat =log |t |=log|x* +1]
x*+1 t

1
:——Io X + +—tan‘1x+—lo x—-1|+C
g[x* +1 > 5log1x-1|

I X
T+ (x-) 4
=%Iog|x—1|—%log\x2 +ﬂ+%tan1x+c

X

(x—l)z(x+ 2)




Ans:

Ans:

X
(X =1)*(x +2)
X A B C
Let = + +
(x-1D*(x+2) (x-1) (x-1)? (x+2)

X=A(X-1D(x+2)+B(x+2)+C(x-1)°

We obtain the below values by equating the coefficients of x, x* and the constant

term on both sides.

A+C=0

A+B-2C=1

On solving, to obtain

A:g andC:_—2
9 9

B=1
3

_ X 2 N 1 2

T (x=D)°(x+2) 9(x-1) 3(x-1)° 9(xI2)

= | z( dx =2 de+le2dx—g 1
(X=1D°(x+2) 97 (x-1) 3°(x-1) 9°(x-2)

Using the power rule and logarithm formula of integration,

:Elog|x—1|+1(_—lj—glog|x+2|+c
9 3lx-1) 9
Simplifying,
=glog x4 1 ¢
9 “ix+2| 3(x-1)
3X+5
X} —x*—x+1
3X+5  3X+5
XX=x?—x+1 (Xx-1)>*(x+1)
3X+5 A B C

X—17(x+1)  (x21)  (X=1) " (x+1)
3X+5=A(X-1)(X +1)+ B(X +1) + (x 1)
3x+5=A(x-1)*+B(x+1)+C(x*+1-2x) ...(1)
We obtain the below values by equating the coefficients of x , x* and



the constant term on both sides.

A+C=0

B-2C=3

-A+B+C=5

On solving, to obtain B=4 A:—% and C :%

L %x+5 -1 4 1

U (x=1)X(x+1)  2(x-1) (x-1)? 2(x+1)

= | 3X2+5 dx:—ljidx+4j—d1 2x+1 Y
(x=1D°(x+1) 2°x-1 (x-1) 2° (X+1)

Using the power rule and logarithm formula of integration,

1 1
=——log|x—-1|+4]| —— [+ =log|x +1|+C
>log|x -1 ( J Slog|x+1]

1 ix+1 4 N
2 Tlx-1 (x-1)
10. : 2X—3
(x* —1)(2x+3)
Ans:
2x -3 B 2x -3
(x*-1)(2x+3)  (x+1)(x —1)(2x +3)

2X -3 A B C
Let = + +
(X+D)(x-D(2x+3) (x+1) (x-1) (2x+3)
= (2x-3)=A(X-1)(2x +3) + B(x +1)(2x +3) + C(x +1)(x —1)
= (2x—-3) - A(2x* +x-3)+B(2x* +5x-3)+C(x* -1)
= (2x-3)=(2A+2B+C)x*+ (A +5B)x + (-3A+3B-C)

We obtain the below values by equating the coefficients of x , x* and the constant
term on both sides.

2A+2B+C=0
A+5B=2
-3A+3B-C=-3
On solving, to obtain B:—i,A :§, and C :—ﬁ
10 2 5
2X—3 5 1 24

X D(X-D@x+3) 2(x+1) 10(x-1) 5(2x+3)



dx=> LY I Ny
X' -1)(2x+3) 2 107 x -1 57 (2x+3)

Using the logarithm formula of integration,

J 2X -3 5I 1 i
( (X +1)
5 1 24

=—log|x+1|-—log|x-1|———Ilog|2x +3
Jlog|x-+1]— slog|x~1| - log| 2x+3)

Simplifying,

5 1 12
=—log|x+1|——log|x-1|-=—log|2x +3|+C
~log|x-+1]— Slog | x~1|—-~log | 2x+3)

oX
11.
(x+1)(x2—4)
Ans:
5X B 5X
(x+D(x*-4) (X+D)(x+2)(x-2)
5x A B C
let = + +
X+D(x+2)(x-2) (x+1) (x+2) (x-2)
5x=A(x+2)(x-2)+B(x+1)(x-2)+C(x+1)(x+2)
We obtain the below values by equating the coefficients of x, x* and the constant
term on both sides.
A+B+C=0
-B+3C=5and, -4A-2B+2C=0
On solving, to obtain
A:§,B:—§,andC:E
3 2 6
_ 5X __5 5 . 5
T (X+D(x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)
= | 5X2 dx:§j' 1 x—Edex+§ ——dx
(x+D(x*-4)" 37 (x+1) 27 (x+2) 6’ (x-2)
Using the logarithm formula of integration,
5 5 5
=—log|x+1|—-=log|x+2|+=log|x—-2|+C
2109 |x-+1| - log| x +2| +log | x ~ 2|
12. X+ Xx+1
Xt =1
Ans:

On dividing (x° +x+1) by x* -1, we get



X+ x+1 2X +1

=X+
x? -1 x? -1
Let 2x+1 A B
x? -1 (x +1) (x-1)
2x+1=A(x-1)+B(x+1)
We obtain the below values by equating the coefficients of x and the constant
term on both sides.

A+B=2
-A+B=1
On solving, to obtain
A:l and B:§
2 2
X*+x+1 1 3
S——— =X+ +
x? -1 2(x+1) 2(x-1)
jx txtl jxdx+—j—dx+§ 1
2° (x+1) 2° (x-1)

:X?+Iog|x+1|+—log|x 1]+C

2

(1-x)(1+x*)

2 A N Bx+C
-x)(1+x*) @-x) (1+x%)
2=A(1+x")+(Bx+C)(1-x)
2=A+Ax*+Bx—-Bx*+C-Cx
We obtain the below values by equating the coefficients of x x* and the constant
term on both sides.

A-B=0

B-C=0

A+C=2

On solving these equations, to obtain
A=1B=1l andC=1

. 2 1 X +1
C@-x)(1+X7) 1-x 14X

2
:I(l—x)(1+ xz)dx_jl X

13.

Ans:
Let

dx+j—dx+j—dx



B _Iidx +%Jli)>(<2dx+J1+lx2dX
=—log|x—1]| +%Iog‘1+ X*|+tan"*x+C
(x+2)2

Ans:
3x-1 A B
et = +
(X+2) (x+2) (x+2)
=3X-1=A(x+2)+B
We obtain the below values by equating the coefficients of x and the constant
term on both sides.
A=3
2A+B=-1=B=-7
o 3x-1 3 7
(X427 (x+2) (x+2)?
= | 3X_12 x=3j—d1 x—7j4dX _dx
(X+2) (X+2) (xX+2)
Using the power rule and logarithm formula of integration

:3Iog|x+2|—7£ -1 J+c
(x+2)

+C

=3log|x+2|+

7
+2)

15.
Ans:

x' =1

1 1 - 1

(x4—1)_(x2—1)(x2+1)_(x+1)(x—1)(1+x2)
1 A B Cx+D

Let = + +

X+Dx-D(1+x*)  (x+1) (x-1) (x*+1)
1=A(x—-1)(1+x*)+B(x+1)(1+x*) +(Cx +D)(x* -1)
1=A(X° +x—=x*=1)+B(X* + X +x* +1)+Cx’ + Dx* —~Cx -D
1=(A+B+C)x’*+(-A+B+D)x*+(A+B-C)x+(-A+B-D)




16.

Ans:

We obtain the below values by equating the coefficients of x°, x*, x, and constant

term, we get
A+B+C=0
-A+B+D=0
A+B-C=0
-A+B-D=1

A:—E,B:E,C:O, and D:—l
4 4 2

R S S SRR
C(x-1) Ax+1) A(x-1) 2(x*+1)

= [~ —dx=—2log|x~1|+>log | x —1| -~ tan'x + C
-1 4 2 2

Simplifying,
~ Lot —ltan1x+C
4 Tix+1 2

1 : : : -
——— [hint: multiply numerator and denominator by x"* and put
x(x +1)
Xfl =t]
_ 1
x(x"+1)
Numerator and denominator are multiplied by x"™, to obtain

1 Xn—l Xn—l

x(xn +1) - x”*lx(xn +1) X" (x” +1)
Consider x"=t= x""dx =dt

B SN VO S SV S
X(x"+1) X"(x"+1) " n t(t+1)

1 A B
et =—+
tt+) t (t+2

1=A(1+t)+Bt
We obtain the below values by equating the coefficients of tand constant,
A=landB=-1

1 1 1

t(t+l) t A+

:j%dx=lj&— Jlr ldx



:%[Iog|t|—log|t+1|]+c

Substitute the value of t,

:—l[log X"|-log|x" +1H+C
n
Simplifying,
:llog X +C
n X +1
17. LS X hint: Put sinx=t
(1—sinx)(2—sinx)[ ]
Ans:
: COs X - Put,sinx =t = cosxdx =dt
(1—sinx)(2—sinx)
I _ COS X | dx:j dt
(1-sinx)(2 —sinx) A-t)(2-1)
1 A B

let = +
Q-9@2-t) @-t) (2-1)
1=A(2-t)+B(1-t)
We obtain the below values by equating the coefficients of t and constant,
—2A-B=0,and 2A+B=1
A=landB=-1
. 1 11
T@A-0E2-t) @-t) (2-t)
%X g it L lgt——log|1-t|+log|2—t|+C
(1—sinx)(2—sinx) 1-t (2-1)
Simplifying,
ﬂ+C
1-t
Substitute the value of t,
Z_S_mx+C
1-sinx

=log

=log

18 gxz +1)(x* + 3

Ans:



19.

Ans:

(X*+1)(x*+2)  (4x*+10)
(X2 +3)(x*+4) (x*+3)(x*+4)
(4x* +10) _Ax+B Cx+D
(x2+3)(x2+4) (x2+3) (x2+4)
4x* +10 = (Ax +B)(X* +4)+(Cx+ D)(x* +3)

4x* +10=Ax* + 4AXx + Bx* + 4B+ Cx* + 3Cx + Dx* + 3D
4x* +10=(A+C)x’ +(B+D)x* + (4A +3C)x + (4B + 3D)

Let

We obtain the below values by equating the coefficients of x°,

term,
A+C=0
B+D=4
4 A+3C=0
4B+3D=10

x*,x and constant

On solving these equations, to obtain A=0.B=-2.C=0,and D=6

(4x* +10) 2 6

'.(x+3x+4 x+3+x2 )

x+1 x+2
x+4

Slmpllfylng

=X +%tan‘1%—3tan‘l§+c
2X

(x*+1)(x* +3)
2X




Put x> —t — 2xdx —dt

) I 2X dx :I dt

(X +1)(XF+3) (t+D(t+3)

Let L __A + B

t+)(t+3) (t+1) (t+3)

I=A(t+3)+B(t+1)
We obtain the below values by equating the coefficients of tand
constant,

1+B=0and 3A+B=1
On solving, we get

A:E and B:—1
2 2

, 1 1,1
T@E+D)(E+3) 2(t+1)  2(t+3)

2X 1 1
=] )3 - {2(t+1) ) 2(t+3)}jt
1 1
:E|0g|(t+1)|—§|09|t+3|+c

Simplifying,
t+l +C=llog
3 2

x?+1
X*+3

—llog
2

+C

20. (1) (x“ ~ 1)
Ans:
1
x(x*-1)
Numerator and denominator are multiplied by by x*, we get
1 X

x(x*-1)  x*(x*-1)

. 1 B X’
S g™
Consider X' =t = 4x°dx =dt

N SR T
'Ix(x“—l) X< t(t—1)




1 A B
et =—t—
t(t-1) t (t-1)
1=A(t-1)+Bt ...(
We obtain the below values by equating the coefficients of tand constant,
A=-landB=1
1 A1

= =+
t((t-1) t t-1

1 1.{-1

i i

Using the logarithm formula of integration,

=%[—Iog|t|+|og|t—l|]+C

Simplifying,
:Elogt -1, :llogx 1. c
4
21.
Ans:
_1
(e -1)

Pute” =t =e'dx = dt
S [r R e
(e*-1) t Ct(t-1)
1 A
et =—
tt-1) t
1=A(t-1)+Bt
We obtain the below values by equating the coefficients of t and constant,
A=-land B=1
1 -1 1
: +
t(t 1) t t-1
—dt— log t-
t(t 1)
Substitute the value of t,

-1

B
+—
-1

+C

X

Iog —1 +C




j(x - 1)()(1))(( 2) equals

22,

+C

b) IogM+C

Xx-=1

c) log [%)

d) log|(x—1)(x- 2)‘ +C

+C

Ans:
X A B
et = +

x-D(x-2) (x-1) (x-2)

Xx=A(x—-2)+B(x-1)

We obtain the below values by equating the coefficients of xand constant,
A=-land B=2

. X 1 N 2

T X-D(x-2) (X)) (x-2)

= X dx:j{ 1, 2 }dx
(X=1)(x-2) (x=1) (x-2)

Using the logarithm formula of integration,
=—log|x—-1|+2log|x—-2|+C
Simplifying,
(x-2)°

=log +C

Thus, the right response is B.

d
23, I)((xz—)il) equals

a. Iog\x\—%log(x2 +1)+C

1
b. Iog\x\+§Iog|(x2 +1)+C



1
c. —Iog\x\+alog(x2 +1)+C

1
d. =log[x|+log(x*+1)+C
- log x| +log(x" +1)
Ans:
1 A Bx+C
x(x*+1) x' x*+1
1=A(X* +1)+ (Bx +C)x
We obtain the below values by equating the coefficients of x*,x, and constant

term,
A+B=0,C=0A=1
On solving these equations, to obtain
A=1B=-1 andC=0

Let

=log| x|—%|og‘x2 +1+C
Thus, the right response is A.

Exercise 7.6

1. XSinXx
Ans:

Let I = [xsinxdx
Consider u=x and v=sinxand integrating by parts, to obtain

| = [xsin xdx—f{(%xjjsinxdx}dx

=X(—c0sx) — [L(—cosx)dx
=—XCOSX+SIinX+C

2. Xsin3x
Ans:
Let I = [xsin3xdx
Consider u=x and v =sin3x and integrating by parts, to obtain



| = x|'sin3xdx — j{(%x)[sin&dx}

( cos3xj jl( cos3xj

——_XCOSBX 1jcos3d —xc253x %S|n3x+C

3

X

3. x’e
AnNs:
Let | = j x2e*dx

Consider u=x*and v=e¢"

= [edx— j{(%x) jexdx}dx

=X"€" — [ 2x —e"dXx
= X" —2[x-e*dx
Again using integration by parts, to obtain

=X’ — 2:x Jerdx — j{(dixxzjjexdx}dx}

= x%* — 2| xe* - jexdx}
Simplifying,
=x’e" — 2| xe* - ex]

= Xx’e* —2xe*+2e*+C
:ex(x2 —2x+2)+C

4, xlogx
Ans:
Let I = [xlogxdx

Consider u=logx and v=x and integrating by parts, to obtain

| = log x| xdx — I{(dix log xjj xdx}dx

2
:xlogx.\ﬁx_xlogx X+C
2 2 2 4




Ans:

Ans:

Ans:

xlog 2x

Let | = [xlog 2xdx
Consider u=1log2x and v = x and integrating by parts, to obtain

| = log 2x | xdx — j{(dEZ log x)jxdx}dx

X 2 X’
=log2x-——|—-—dx
J 2 I2x 2

2
_X IogZX_I_dX
2 2
Integrating using the power rule
2 2
_X Iog2x_x_JrC
2 4
x*log x

Let | =[x log xdx
Consider u=logxand v =x"and integrating by parts, to obtain

| =log x| x’dx — I{(di log xjszdx}dx

Iogx(x j j— —dx

Integrating using the power rule

—X3|09X—j—d x*logx X’ X . e
3 3 9
Xsin™x

Let I = [xsin™ xdx
Consider u=sin™x and v=x and integrating by parts, to obtain

I :sin‘lxjxdxj{(ixsin‘lijxdx}dx

=sin- x( ) I\/7x X ix



xsmx 1 —X?

2 2° {J1-x?

Adding and subtracting by 1

_ X*sinx 1I{1x 1 }dx
2 NG \/1—x2

Simplifying,
x’sin'x 1 —y
R W — 1 _
2 { \/1 NG

:m+1{j\/1—x2dx—j4dx}
2 J1-X?

m+1{2\/1 X? +;sm X —Ssin~ x} +C

2 2
Simplifying,
x sin™' x x 1 1 1
_— 1-x*+=sin'x—-=sin"x+C==(2x*-1)in" x+—\/l X?
2 4 4 2 4( ) 4
+C
8. xtan™x
Ans:
Let | = j X tan™ xdx
Consider u=tan™x and v = x and integrating by parts, to obtain
d
| =tan™" x| xdx — [<| —tan"x || xdx dx
I I{(dx )I }d
2 2 2 -1 2
—tantx| X | ! Z-X—dx:x tan x _Lr X ~dx
2 )°1+x° 2 2 271+ X
Adding and subtracting by -1
x*tantx 1. xX*+1 1 x*tan'x 1 1
2 201+ x> 1+X%° 2 2 1+ X2
Simplifying,
2
m—l(x tan x) C:X—tan‘lx—§+ltan‘1x+c
2 2 2 2 2
Q. XC0S™ X

Ans:



10.

Ans:

Let | = [xcos™ xdx
Taking u=cos™x and v = x and integrating by parts, to obtain

| =cos™ x| xdx — | {(% cos™ x)jxdx}dx

2 _ 2

=cos‘1xx——j Zd
2 J1-x? 2

Adding and subtracting by -1
x cos ' x 1J-1 X’ —1

Slmpllfylng,

x CoS~ x 1 1 . -1 «
2 2 N

xcos x 1 1

1-xdx —=

j\/ x2dx 2[

w_l| ——COS X (1)

2 27
Where I, = [V1-x? dx

=1, =x[V1-%* —ji\/l—xzjxdx =1, =xy1-x* —j%dx
J1-x*

=1, =xy1- X’ j4dx:>l =xy1-x* {Hl x*dx + |
=1, =xy1- X’ —{I1+cos X} = 2I, =xy1-x* —cos™*x

I1 = E
Substituting in (1), we get

| = XCcos X—E(Z\/l X? —%cos xj—%coslx

2 2

Simplifying,
(2x*-1)

)

1-x° —Ecos’lx
2

CoS~ x—— 1-x*+C
4

(sinx)’



11.

Ans:

Let I:J'(sin‘lx)2 -1dx

Consider u :(sin*lx)2 and v=1and integrating by parts, to obtain
I = [(sin™x)- [1dx —j{dix(sinlx)2 -jldx}dx

:(sin‘lx)zx j23|n X

N
:x(sinlx)2+jsinlx-(\/£7de
=x(sin"x) + :sinlxj%dx = j{(;—xsinlxjj%dx}dx}
x(sinx) + _sin‘lx : 2\/1—7{\/:7 : 2\/1—7dx}

= x(sin‘lx)2 + é\/l— x2sintx — j2dx
= x(sin‘lx)2 +241-x%sintx—-2x+C

XCO0S "X
1-x?
X X
Let 1= [ X2 Xgy

—

Multiplylng and dividing by 2

it

Consider u=cos™*x and v_£

-C0OS ™ Xdx

1 X ]and integrating by parts, to obtain
x?

| = zl{coslxj {( cos” xj _Z—de}d }
_ Y otk 2ﬂ—j 1 Zﬂdx}_ [Zﬂcos x+j2dx}

Simpllfymg,

= -1 _2\/1— X% coS™' X + ZXJ +C




12.

Ans:

13.

Ans:

14.

ANS:

:—[ﬂcos‘lx+x}+c

XSec’ X

Let | = [xsec” xdx
Consideru =x and v =sec” x and integrating by parts, to obtain

| = x| sec’xdx — | {{% x} | seczxdx}dx

= xtanx — [1- tan xdx
=Xtanx +log|cosx|+C

tan™ x

Let I =[1-tan™ xdx
Consider u=tan™x and v=1 and integrating by parts, to obtain

| =tan™ xj]dx - j{(dixtan‘l xjjldx}dx =tan xx —jl+1xzxd

:xtanlx—ljz—xzdx
2°1+X

:xtanlx—%log\1+ x*|+C

) 1
= X tan 1x—§log(l+x2)+C

x(log x)2 dx

| = [ x(log x)*dx
Consideru = (logx)* and v =1and integrating by parts, to obtain

| = (log)" [ xdx - jH(%Iog xj} jxdx}dx

X? 1 x?
=" (logx)*—| [2logx-=-=—dx
> (109%) [I gx-—- }

2

X
="_(logx)? — | xlog xdx
> (109%) [xlog



Again using integration by parts, to obtain

| = X?Z(Iog X)? — {Iog X xdx — J{(dix log xjjxdx}dx}

X? X? 1 Xx°
=" (logx)’—=| ——logx — [=-=—dx
> (109%) {2 gx [~ }

x° , X 1 X? , X X?
:?(Iogx) —?Iogx+§jxdx=?(logx) —?Iogx+E+C
15. (X’ +1)logx
Ans:

Let I = [(x* +1)logxdx = [ x* log xdx + [ logxdx

Let I=1,+1,...(2)

Where, I, = [x*logxdx and 1, = [logxdx

I, = [ x*log xdx

Consideru =logxand v = x*and integrating by parts, to obtain

I, =logx — [ x*dx — I{(dix log xjszdx}dx

x} 1 X x® 1
=logx-——|=-=—dx="—logx — = [ x°dx
J 3 IX 3 3 J 3I

x? x®
=—IJlogx——+C, ...(2
3 109X =5 +C, (2)

1, = [ logxdx
Consider u=logx and v=1and integrating by parts, to obtain

|, =logx[Ldx —j{(ilog xjjldx}

= Iogx-x—jlxdx
X

=xlogx —x..(3)
Using equations (2) and (3) in (1), we get

X’ X’
I:EIogx—§+Cl+xlogx—x+Cz

3 3

:%Iogx—%+xlogx—x+(C1+C2)



3 3
—[ 2 4x Iogx—x——x+C
3 9

16.  e*(sinx+cosx)
Ans:

Consider | = jex (sinx + cos x)dx
Considerf(x) =sinx

f'(x) =cosx

| =& {f(x)+f (x)}dx

Since, [e*{f(x)+f (x)}dx =ef(x)+C
S l=e*sinx+C

17. Xe

(1+ x)2

AnNs:

Consider | = —dx [e { X 2}dx
1+x)? (1+x)

_fe {1+x 1} :jex{ 11 Z}dx
1+ x)? 1+x (1+Xx)

1 : -1

Here, f(X) “Tix f(x)= L x)

mdx [e* {f(x)+f'(x)}dx

Since, [e* {f(x)+f'(x)}dx =e*f(x) +C

- Xe ~dx = € ¢
(1+x) 1+ X

1+ cosx
Ans:  First simplify—eX(“S'nX)

18. Integrate the function - ex(1+ smxj

1+ cosx
It is known that —

. . X X . X X
1+sinx :sm2§+cosz—+ 2sin=cos—



X
1+ COSX = 2COSZE

1+cosx

X XY
sin = +cos—
x( 2 Zj

., X , X . X X
. SIN° — 4+ C0S” — + 2SIN —C0S —
.ex(1+sme_ . 2 2 2 2

2052 X
2

2C0s° =
2

2

. X X

sin= +cos—

1 . ( 2 2)
2 cos* =
2

2

. X X
1 |sin_ +cos
2 2

X
COS—
2

. X X
1 |SIn cos
2 2

X X
COS_— COS_—
2 2

2
:lex tan§+1]
2

=lex tan2§+1+ 2tan 5)
2 2 2

But, 1+tan? 2 =sec? 2
2 2
1 ( , X XJ
=—ge"| sec”—+ 2tan—
2 2 2

(1 X X
=e"| —=sec"—+tan—
2 2 2

[ 1+sinx J1 L, X X
=e =e*| =sec’—+tan—
1+cosx 2 2 2




Itis known that, [e* {f(x)+f'(x)}dx =e*f(x) +C

X 1 X
If we say, f(x)=tan==f'(x) ==sec’* =
Y, F(x)=tan 2 = (0 =Zsec' >

Thus, we get — jex(lﬂmx}jx N tan§+C
1+ cosXx 2

19. Integrate the function - ex(1 - iz)
X X

Ans: Say,lzjex(l—iz)dx
X X

Suppose, f(x) = 1 =f'(X)= 1
X X

2

Itis known that, [e* {f(x)+f'(x)}dx =e*f(x) +C

Thus,weget—I:jex(l—%jdx:§+c
X X X
20.  Integrate the function - (x—3)e:
(x-1)
Ans:  [e* (X_3)3 dx=je{w}dx
(x-1) (x-1)
:J'ex (X_l)s_ 2 - dx
 (x=1)" (x-1)° |
= [e" 1 - 2 - |dx
 (x=-1D)° (x-1)° ]
Suppose, T(x) = ! =f'(X)=- 2
PROSE, T = "1y BCENE
Itis known that, [e* {f(x)+f'(x)}dx =e*f(x) +C
Thus, [e* (X_S)sdx: & ~+C
(x-1) (x-1)

21.  Integrate the function - e*sinx
Ans:  Say, |=[e™sinxdx

Perform Integration by parts — [uvdx = uvdx — I(u 'Ivdx)dx



With —u=sinx v=e*

| = jezx sinxdx =sin xje“dx - jKdisin xjje“dx}dx

X

2x

e2 —j{(cosx)e:}dx

(e cosx )dx

=sinX

Perform Integratlon by parts for — [(e* cosx)dx

—sinx e _ E{cos xjezxdx - jKicos xjje“dx}dx}
2 2 d

_sinx S —E{ j{ —sinx) }dx}
2 2

2X 2X
_sinxS__1 cosxe +1J'(sinx)ezxdx
2 2 2

2
. e e cosx 1. ,
=SiNX— ———— 1| (sinx)e”dx
T g g GINETd
But Izjezxsmxdx
. e”™ e¥”cosx 1
= |=sInX —_
2 4 4
1 . e” e¥cosx
=l+—1=sInx —
4 2 4
:>§I_ezxsinx_e“cosx
4 2 4
:>§I_2e“sinx_e2xcosx
4 4 4

= 51 =e*(2sin X — cos X)
2X

e5 (2sinx —cosx) +C

Thus, we get — | =

22.  Integrate the function - sin‘l( 2X 3)
1+x

Ans:  Say, x=tan0 = dx=sec’0d0

'sin‘1( 2X j—sin‘l( 2tan 0 j
e 3| 3
1+X 1+tan" 0




23.

2tan o
1+tan®0

:>sin1£12X 3} :sinl(lztfn ?ej =.‘.sinl[12X 3j:sinl(sin 29) =20
+ X +tan + X

)dx jzesec29de

But, sin20 =

Therefore, fsin‘l(
1+ x°

= 2[Bsec’0do
Perform Integration by parts — [uvdx = u [ vdx — [(u'[vdx)dx
With—u=6 v=sec’0

2[Bsec’0do = 2{ejsec 6d6 — IK jjsec ede}de}

=2{0tan 0 - [[tan6]do}
=2{6tan6—(—log|cos6|)} +C
=2{6tan6+log|cosB |} +C

Replace 0=tan™x

= 2{tan" xtan(tan" x) +log | cos(tan* x) [} + C

1
N1+ X2
\/1-::-X2 ) |}+C
,_1 |}+C

= Z{Xtan X + log(1+ x? )

It is known that — tan™"x =cos™

= Z{tan1 x(x) + log | cos(cos™

Z{Xtan X +log|

Here, logm" _nlogm
_2{xtan x——Iog(1+x )}

=2xtan"x —log(1+x*)+C

Thus, jsinl( 2X

jdx 2xtan™ x —log(1+x?)+C
1+x°

Choose the correct answer: [x’e”dx equals



AnNs:

24,

Ans:

1 .
(@) gex +C
(b) fexz +C
(c) gex3+c
(d) Eexz +C
Say, | =[x’ dx

Suppose, t=x* = dt =3x°dx

Rewriting the equation — | = [x"e"dx = %jetdt

= | =ljetdt=£et +C
3 3
Replacing t=x°
ST,
3

The correct option is A.

Choose the correct answer: _[ e*secx(1+ tanx)dx
(@) e*cosx+C

(b) e*secx+C

(c) e*sinx+C

(d) e*tanx+C

Say, |=[e*secx(L+ tan x)dx

== jex (secx + secx tan x)dx

Suppose, f(x)=secx = f'(x) =secxtanx

Itis known that, |e* {f(x)+f(x)}dx =e*f(x) +C
== jex(secx +secxtanx)dx =e*secx+C

Thus, I =e*secx+C
The correct option is B.

Exercise 7.7

1.

Integrate the function - /4 —x°



Ans:  Say, I:j\/4—x2dx=j\/22 — x2dx
It is known that — j\/a2 —x%dx :ix/a2 —-x? +a—sin‘1§+ C

2 2 a

2

= | :j\/zz —xzdx:gx/z2 — X2 +%sin1§+c
:>|=%J4—x2 +25in1%+C

Thus, j\/4—x2dx :%\/4—x2 + Zsin‘l%+c
2. Integrate the function - /1 - 4x?
Ans:  Say, I:j\/1—4x2dx:f 12 — (2x)?dx

Let, 2x=t=2dx =dt

t dt
X=—=dX=—
2 2
t Tdt 1 2
So,weget— I=|,[1"—|2(=) | —===1|212—[t]dt
oet— 1= [ 1 - 2) | =3I
1 2
===,/ =[t|dt
1T
2
It is known that — j\/a2 —x2dx :gx/az —X? +a?sin‘1§+c
a
= | =%B\/1—t2 +%sin‘lt}+c

== t 1—t2+£sinlt}+c
4 4
Replace — t =2x
== %TX 1—(2x)2+%sin12x}+c

— 1= 2\/1—4x2 +%sin‘l 2x} +C

Thus, [vV1-4x*dx = 2\/1— AX? + %sin‘lZX +C

3. Integrate the function - /x° +4x+6



Ans:  First simplify —x* +4x + 6
X +AX+6=X*+4X+4+?2
= (X +AX+4)+2=(x+2)*+(/2)*
=X +4x+6 :\/(x+2)2+(\/§)2

o [NXE + ax+Bdx = [(x + 2) + (¥2)dx
It is known that — [+/x* +a’dx :gx/xz +a’ +%Iog‘x+\/x2 +a’

= j\/(x +2)? + (+2)%dx =X—J2r2\/(X +2)° +(V2)’

(f)z Iog‘(x +2) +J(x+2) + (V2

+C

+

+C

:X—erzx/xz+4x+6+§Iog‘(x+2)+\/x2+4x+6‘+c

Thus, [v/x* +4x+6dx:XT+2\/x2+4x+6 +Iog‘(x+2)+\/x2+4x+6‘+c

Integrate the function - Vx* +4x+1
Ans:  First simplify —x* + 4x +1

X2+ 4X+1=X*+4Xx+4-3
= (X2 +4x+4)—3=(x+2)? — (\/3)?
= X7 A% +1 = /(x +2)* — (+/3)?

o JNX + A+ 1dx = [(x+2)? - (4/3)dx
It is known that — [+/x* —a’dx =§\/x2 —a? —a—;log‘x +/x* -2’
= [J(x+2)" - (3)dx :XT”\/(X+2)2 _(3)

+C

_(\/_73)2Iog‘(x +2)+ \/(x +2)2—(\3)*|+C

:XTJFZ\/X2 +4X +1—§Iog‘(x+2)+\/x2 +4x +1‘+C

Thus, [vVX*+4x +1dx:XT+2\/x2 +4x +1—glog‘(x+2)+\/x2 +4x +1‘+C

Integrate the function - v1—4x—x’



Ans:  First simplify —-1—4x —x*
1-4X —xX*=1-4X—X* —4+4=1+4— (X’ +4x +4)

=5— (X2 +4x +4) = (\/5)* = (X + 2)°
= V1= ax—x* =J(B)’ = (x +2)°
o V1= ax=x7dx = [ (B) - (x +2)°dx

2
It is known that — j\/a2 —X%dx = gx/az —X? +%sin‘1§+ C

a

= [VOBY ~ 0 2y = 22 (Y - (2 + (ng)zs"‘_l R
X2 fimax =+ Jsint e

J5
Thus, I\/1—4x—x2dx :)(TJFZ\/1—4X—X2 +gsin1XT;2+C
6. Integrate the function - /x* + 4x- 5

Ans:  First simplify —x* +4x -5
X2 +4X —5=X"+4Xx-5+4-4=(X*+4x+4)-5-4
=(X*+4x+4)-9=(x+2)*-(3)*
= X2 +4x-5=/(x +2)* - (3)?

o [NIX? + 4x = Bdx = [|/(x +2)* - (3)*dx
2
It is known that — f\/x2 —a’dx =§\/x2 -a’ —%Iog‘x +4/x? —a?

X+2
2
:X—erz\/x2 +4x—5—%|og‘(x+2)+\/x2+4x—5‘+C
Thus, [v/x* +4x—5dx:X—+2\/x2+4x—5—%|og‘(x+2)+\/x2+4x—5‘+C

2

+C

= [J(x+2)? - (3)?dx = J(x+2)" = (3)° —glog‘(x +2)+4/(x+2)° —(3)°|+C

7. Integrate the function - 1+ 3x— X’
Ans:  First simplify —1+3x —x?

1+3x—x2:1—x2+3x+9—9:1+9—(x2—3x+9)
4 4 4 4



Ans:

=M—(x2—3x+g)=(g)—(x2—3x+g):(@j —(x
4 4 4 4

2 2

el J(@j_(x_éj

2 2
2
It is known that — j\/az —X’dx = gx/az —X? +%sin1§+ C
a
3

-

L\/l—s}z sin™ (X _zj +C

[T ;J[q()

2
+
2 (B
2
2x—3\/72 13 . ,2x-3
= 1+3X—X" +=—sIn +C
4 8 J13

Thus, ;mdx:¥m+%n-l 2x-3

J13

Integrate the function - vx* + 3x
First simplify —x* +3x
x2+x:x2+3x+g—g:(x2+3x+g)—g
4 4 4 4
+

{30 ifj@

=| X
N Rt
SAX +3X = || X+=| —| =
2 2

o VX +3xdx = j\/(x + ET —(§j dx

2 2

C



It is known that — f\/xz—azdx=§\/x2—a2 —%Iog‘xntx/xz—a2 +C
x+3
(333 ()
= [ [ x+=] - =] dx= X+=| -| =
2 2 2 2 2
3 2
aert) [T
———log| X+—=|+,]| X+=| -] = | [+C
2 2 2 2
:2X4+3\/x2+3x—§log (x+gj+\/x2+3x +C
Thus, j\/x2+3xdx:¥\/x2+3x—§log (x+gj+\/x2+3x +C
Q. Integrate the function - 1/1+ %
Ans: Firstsimplify—1+%
x: 1 1
1+ —==09+x)==(3+x’
5 9( ) 9( )
X 1 1 <
= 1+E:\/§(32+X2):§ (32+X2)
X 1 1
Sl A+ dX = [ 243+ xP)dx = = | (32 + xP)dx
| 5 Is ( ) BI ( )
2
It is known that — j\/x2+a2dx=§\/x2+a2 +%Iog‘x+\/x2+a2 +C

:%j (3 +x2)dx:%{§,/(x)2 +(3)? +%Iog‘(x)+\/(x)2 +(3)?
:%{%JXZ+9+%Iog‘x+\/x2+9‘}+c
:% x2+9+glog‘x+\/x2+9‘+c

2
Thus, | 1+%dx :%\/x2 +9 +glog‘x+\/x2 +9‘+C

}+c



10. Choose the correct answer: j\/1+ x*dx is equal to —

(@) 2\/1+ X +%Iog‘(x+ 14X

+C

(b) %(1+ x2)g +C

(c) %x(1+ x’)2+C

+C

(d) X?2\/m+%leog‘(x+ 14X
Ans:  Itis known that — j\/mdx :gmdra—;log‘wr X? +a’

Ths, [\ + Pax =545+ + L toghx+ Vo + 7

jﬁdx:EM+%Iog‘x+M‘+C

The correct answer is option A.

+C

+C

11. Choose the correct answer: jde Is equal to —
(@) %(x—4)\/x2—8T+ 9Iog‘(x—4+M)‘+C
(b) %(x+4)M+ 9Iog‘(x+4+ M)‘+C
©) %(x—4)M—3\/§Iog‘(x—4+ M)‘w
(d) %(x—4)M+glog‘(x—4+M)‘+C

Ans:  First simplify —x* —8x +7
X2 —8X+7+9-9=x"-8x+16-9=(x*-8x+16)-9
= (x-4)" - (3’
= JX?—8x+7 :\/(x—4)2 -(3)°
o [AIXE =8x +7dx = [ |/(x — 4)* - (3)"dx

2
It is known that — j\/x2 —a’dx :gx/xz -a’ —%Iog‘x+ x? —a’

+C

+C

= [J(x—4)’ - (3)’dx = (X;4) J(x—4)’ - (3) —%Iog‘(x—4)+\/(x—4)2 -
X4 I _8x+7 —%Iog‘(x—4)+\/x2 —8x+7‘+C

Thus, [vx* —8x+ dx_—\/x —8x+7——|og‘(x 4) +x*—8x +7 ‘+C

The correct answer is optlon D



Exercise 7.8

Ans:

Ans:

Ans:

Evaluate the definite integral— [ (x+1)dx

The second fundamental theorem of integral calculus states that —
b
j f(x)dx =F(b) — F(a)

2

X
Here, | (X +1)dX =—+X
JoxrDydx =

-1

- :g +1} —[(_21)2 + (—l)}
1

:_12”}1_[%‘}

=—+1-—+1=2
2 2

1
Thus, [(x+1)dx =2

1 NG 1
So, Ddx =| —
[ (x+1)dx {2+x11

3

Evaluate the definite integral— | L i
7 X

The second fundamental theorem of integral calculus states that —
b
j f(x)dx =F(b) — F(a)

Here, J’ldx= logx|
X

3 1 3

So, !;dx =[ log|x| |

=| log[3| || log|2| |

— |0g§
2

Thus, jldx= Iogg
3 X

2
Evaluate the definite integral— [ (4x° — 5x° + 6x + 9)dx
1

The second fundamental theorem of integral calculus states that —
b
j f(x)dx =F(b) — F(a)



4 3 2
Here, [(4x®—5x*+6x+9)dx =4 X 5| X 46| X |+ox
4 3 2

5x°
=Xx'—=—+3x* +9x

2 3 2
So, [(4x®—5x"+6x+9)dx = {x“ - 5% +3x° + 9x}
1 1

_5(2)° RO

:_24

+3(2)* + 9(2)} — [14 +3(1)° + 9(1)}

= 16—%+12+18}—{1—§+3+9}

_ 46—4—0}—[13—§}
3 3

:46—£—13+§
3 3
:33—§
3
- 99-35
3
_b4

3
[(ax® _ By 64
1

T

4
4. Evaluate the definite integral— j sin 2xdx
0

Ans: The second fundamental theorem of integral calculus states that
b
[f(x)dx = F(b) — F(a)

Here, J’sin Ixdx = — 292 2X
z ~ L
So, jsiandx{ COSZXT
] 2 |

2

__‘C°52(Zj__[—coso}




[=45)

2

{4

1
2

Thus, [sin2xdx = 1
5 2

7
5. Evaluate the definite integral— j cos 2xdx
0
Ans: The second fundamental theorem of integral calculus states that —
b
j f(x)dx =F(b) — F(a)
sin 2x
2
sin fo
2

Here, jcos 2xdX =

So,

O N0 | B

c0s 2xdx = {

2

{2

=0+0
=0

0

T

2
Thus, jcos 2xdx =0
0

6. Evaluate the definite integral— j e*dx
4



Ans:  The second fundamental theorem of integral calculus states that —
Tf (x)dx = F(b) — F(a)
aHere, [erdx =¢”
So, iexdx:[ex]

[¢)-[]

=e‘(e-1)

5
4

5
Thus, [e*dx =e*(e—1)

A

1. jtan xdx
0

Ans:  We know that,
[tanxdx =—log|cos x|+ C

Therefore, by second fundamental theorem of calculus

T

Ttan xdx =| —log|cos x\]g
0

= Ttan xdx =| —log cos% + Iog\cosoq
0 L
}t dx=| —log|-L|+1 \1@

= [tanxdx =| —log|—=|+ lo
S B T M

tan xdx = %Iog 2

O |3

SN

8. jcos ecxdx

6

Ans:  We know that,
[ cosecxdx =log|cosecx —cot x|+ C

Therefore, by second fundamental theorem of calculus



9.

Ans:

10.

Ans:

cosecxdx =

R N ]

T T T T
cosecxdx =| log|cosec— — cot—| — log|cosec— — cot —
4 4 6 6

cosecxdx =| log J2 —1‘ - Iog‘Z — \/§H

f—

o8 =3 @\;.t_.,,;\;.

cosecxdx = log E
2-+/3

O’\Fl'—.-b\:l

1

0

We know that,

I 1

Therefore, by second fundamental theorem of calculus

i\/1—7x dx =|sin™ x}

dx=sin'x+C

—dx = [sin‘ll—sin‘10]

!
:>j; ! dx:[E—O}

2

1 T
! dx_2

o1+ X°
We know that,

J‘1+x
Therefore by second fundamental theorem of calculus

1 dx = [tan‘lx]

I

~dx =tan~"x+C

o1+ x?



11.

Ans:

12,

Ans:

= dx=|tan*1—tan'0
£1+x [ ]
1
:>j 12dx=[ﬁ—0}
o1+ X 4
1
| 12dx:E
o1+ X 4
3
jzl dx
2X _1
We know that,
jzl dx Elogx Iic
x° -1 2 X+1

Therefore, by second fundamental theorem of calculus

31 1 x —1[T
d:—lo—

> X =1 X+1

31 1|
= dx==|lo ——I

!xz—l 2| : ‘ }

21 1[

dx==| log——log=
jlxz—l 2 J QB}
| ! dx:ilog§

We know that,
j cos? xdx = j (%jdx

X Sin2Xx
=N jcos2 xdx :§+

Therefore, by second fundamental theorem of calculus

T

jcos2 xdx = F + sin2x T
2 4 |,

r : ,
- fcos XdX__F_smn_o_smO}
0 212 2 2



13.

Ans:

14,

Ans:

jcos xdx——{ +0—O—O}
0 2| 2

o‘—.-h\:l

T
cos’ xdx = —
4

j’: xdx
X +1
We know that,

xdx 1 2X
j — == = dx
X“°+1 2°{(x"+1

I xdx
x?+1
Therefore, by second fundamental theorem of calculus

1 2
:Elog(1+x )

¢ xdx 3
'!XZ +1=[Iog(l+ 3*)—log(1+ 22)]2
T IoglO log5]
2
2 10
=12
3
"'£x2+1:Z
£ 2X+3
j‘5x2+1dx

Solving 12x+21 X

5(2x+3

f2é+3dx=l _Lj__ldx
5x°+1 57 bx +1
2X+3 1 10x +15

j d dx

X =
5x* +1 59 5x2+1
I2x2+3dX:1 1?x x+3j :
5x° +1 575x° +1 5x +1
f2X2+3dlej 10x 3!
5x% +1 5° 5% +1 (X . j
5

dx

dx



15.

Ans:

16.

Ans:

2x+3 1 N
f5x2+1dx—glog(5x +1)+\£tan (\/g)x

Therefore, by second fundamental theorem of calculus
2X+3 3 1 3
dx=<=log(5+1)+—=tan"(+/5)x ; —<=log(1) + —=tan™0
[ o= {gloa(s )+ Jpon ((BJx) - {gioa(y) ran o

o 2XJFBdx:llog6+itan’1\/§

:5x2+1 5 J5

jl'xexzdx
0

Let x*=t,

Differentiating it we get,

2Xdx =dt

Therefore, the integral becomes,

1%
E!edt

1 1
ljetdt:[le‘}
21 2" |

1
1jetdtzie—ie0
2% 2 2

1

5(9—1)

2 5X2

jz—dx
X" +4X+3

The given integral can be written as

2 Bx® 2 20x +15
I—z f dx
1 X +4X+3 1 X? +4x+3

2 2 2

1 X5 +4X+3 oI Xx*+4x+3

2
Solving fde :

1 X +4X+3

Let 20x +15:Adi(x2 +4x+3)+B
X

Equating the coefficients of x and constant term we get,
A=10,B=-25

dx ...(1)



17.

Ans:

Let x> +4x+3=t
Differentiating it we get,
(2x+4)dx =dt
Therefore, the integral becomes
10]% — 25‘[d—x2

t (x+2) -1°

d—:1OIogt—25 1Iog()“rz_lj
x+2) —1 2 X+2+1

10[ — 25|

- [ 20x+15 20x+15 {10Iog(x2+4x+3) { o g(x+1}ﬂ
1 X*+4x+3 X+3)] ],
2
= [-2XHS 4y 1010g15-10l0g8 - 25[—40g—~——40g }
X2 +4x+3
:Ide:1OIog5+1OIog3—1OIog4—10Iog2
1 X"+ 4X+3

—%[Iog3— log5—log 2+ log 4]

2 20x+15 45 45 5 5
—————dx=—1Io 5——Io 4—-—log3+—log?2
!x2+4x+3 2 o J 2 J 2 J
¢ 20x +15 45, 5 5 3
.'.jz—dx:—l g g
1 X°+4x+3 2 4 2 2
Substituting it in (1) we get,

2 2
J.ZLdX:S |:£|0g§_§|og3:|
1 X" +4X+3
2 5X2
.| ————dx=5-=|9lo ——Io —
!x2+4x+3 2[ g4 92}

O oy 1 |

(2sec’x +x° + 2)dx

We know that,

[(2sec® x +x° +2)dx = 2tan x +XZ4+ 2X
Therefore, by second fundamental theorem of calculus
[(2sec®x +x°+2)dx = {Ztan X + XZ4 + ZX}4

0



18.

Ans:

19.

Ans:

2
:>j(25602x+x3+2)dx:{2tan5+£(ﬁj +2(Ej—(2tan0+0+0)}
4" 4\4 4

T

4
:>j(23eczx+x3+2)dx:2tanE+n—+
482

4

.'.j(25e02x+x3 +2)dx=2+£+ T

2 1024
j sin’ 2 — cos? > |dx
2 2

0

We know that,

j sin?> — cos? > dx=—j cos® 2 —sin? 2 |dx
2 2 0 2 2

0

= —I(coszi—sinzfjdx =—jcosxdx
5 2 2 5

[cosxdx =sinx +C
Therefore, by second fundamental theorem of calculus

jcosxdx —sinmt—sin0
0

Tcos xdx =0
0

£6X+3
[=—dx
o X°+4
Solving the integral we get,
j6)2(+3dx:3j22(+1dx
X" +4 X" +4
[9X3 4y — 5[ X dx+ 3]~ dx
X" +4 X" +4 X" +4
.'.j6)2(+3dx:3log(x2+4)+§tan‘1§
X +4 2 2

Therefore, by second fundamental theorem of calculus

26X +3 , 3. x|
£X2+4dx_[3log(x +4)+Etan E}

0

2

:i6x+3
s X°+4

2 3,42 ) 3, .0
dx=[3log(2 +4)+§tan §—3Iog(0 +4)—§tan E}



20.

Ans:

21,

:>j6x+3dx 3Iog8+3tan*11 3Iog4—§tan*10
)X+ 4 2 2
:>j6x+3d —3Iog8+3( j—3|og4—0
o X" +4 2\ 4
2
:>j6)2(+3dx:3log§+3—n
)X+ 48
.j6x+3d :3I092+3—n
o X +4 8

0
Solving the integral we get,

J:’(xe +sm—)dx xjexdx j{(dixxjjexdx}dwr

_[(xex+sinn—xjdx
4

X
—COS—

3

r . 4 X
j xe* +S|n— dx = xe* je dx — —cos=
0 T 4

1

( X - j X X 4 X
j xe* +sin 22 |dx = xe* —e* — ~cos>
0 4 T 4

Therefore, by second fundamental theorem of calculus

1
f(xex +sinn—xjdx :(1e1 —¢' —ECOSEJ—(OGO —e° —ﬂcosoj
0 4 T 4 T

j(xex +sin7%()dx _(1+ﬂ—&j

T T

B

I3

A

+

X?

W
|;] o3 w‘:]NOO|?-I

[ERY
N



Ans:

22,

Ans:

Solving the integral we get,
Ne]

J

1 1+ X
Therefore, by second fundamental theorem of calculus

dx =tan™ X

2

NR)
| L —dx =tan?+/3 - tan1
1 1+ X

J3
= | ! —dx _r.r

1 1+ X 3 4

J3
o ! . dx =
1 1+ X 12

Thus, the correct option is (D)
2
3
[ L —dx
s 4+ 9X
AT

6
B -~

12
c

24
D. =

4
Solving the integral we get,
[t dx=[——— dx

4 +9x 2° +(3x)

Let 3x=t,
Differentiating it we get,
3dx =dt

. 1 1 1(3x)
| dx="tan™| =
2 +(3x) 6 2

Therefore, by second fundamental theorem of calculus

3
j 1 dx :ltanl(géj—ltanlo




2
3
| L —dx = o
0 449X 24
Thus, the correct answer is (C).

Exercise 7.9

Solve the following integrals.
1

1. | = dx
X+ 1

Ans: Let x*+1
Differentiating 2xdx =dt ,
Therefore, the integral becomes
X 1%dt
j ——dx==[—
0 x +1 21 t

—['Og\tﬂ

dx = E[Iog2 —log1]

3!

dx:llogz
s X°+1 2

2. f\ [sing cos® pd

Ans: The integral can be ertten as:

j«/smq)cos ddo = jw/smq)cos hcos odd
:>T~/sin<|>cosf’(1>d<|>:ﬂ
0 231

Let singp =t

Differentiating it we get,
cosdd¢g = dt

Therefore, the integral becomes

i«/sinq)cos5 bdo = j\/f(l—tz)z dt



= [+/sing cos® pdd = j\/_(1+t4 2t%)dt

9

= [\/sin¢ cos® pdd = j(t2+t2 2t7 dt

o'—.m\;: o'—.m\:u

imcos ddo = 2+%—27t;
2 2 2 o

jmcos ¢d¢_§ 1—21—;

i i eosic d)_154+24321—132

i\/ﬂTd)cos ¢d¢—%

¢ . [ 2x
3. _!sm (1+X2jdx
Ans: Let x=tan©
Differentiating it we get,
dx =sec” 0do
Therefore, the integral becomes

. 4

[sin 2x2 dx = [sin™ ﬂez sec’ 0d0
0 1+x 0 1+(tano)

" 2X i ,

[sin > |dx = [sin™(sin 26)sec’ 6d6

0 1+x 0

3 i

[sin™ 2X2 dx = 2] sec’ 6d6

0 1+Xx 0

Let u=6

And v =sec’0
Using integration by parts we get,

jsm ( jdx 2{9]5% 0d0 — j{(—ejjsec ede}de]{




Ans:

Ans:

:>jsin‘1
0

:>jsinl
0

:>jsin‘l
0

:>jsin‘

fsm (1+x

2X
1+ x?
2X
1+ x?
2X
1+ x?
2X
1+ x?

_i'x\/x + 2dx
0

(Put x+2=

)

Let x+2=t’
Differentiating it, dx = 2tdt

Therefore, the integral becomes

jx\/x+2dx = thz(t2 -

0 2

:Tx\/x +2dx =2
0

:>jxdx+2dx 2
0

Tx\/x + 2dx =
0

sinx

o‘—-.l\)\:l

1+ cos’ x

dx

Let cosx=t

Differentiating it, —sinxdx =dt
Therefore, the integral becomes

j sin X
- 1+ C0S° x

Jo

dx = 2| 0tan 6 — [ tan ede]g
dx = 2[ 6tan 6 — log|cos 6\]3
dx =2

dx

2

E—Iog2

0
!1+t2

E—Iog
4

EtanE—Iog
4 4

2)dt
_5 3 \/E
35 16 42 42
'5 3 5 3
16&(J§+1)
15

7T
COS—
4

%‘ — Iogl}

|

- Iog\cosO\J



Ans:

j—smx :—[tan‘lt]

| onx =—[tan*0—tan™1]
o 1+cos” x

L

f sin x2 dx = *

o1+ cos” X 4
2
| 1

X+4-X
The integral can be written as
2 2
J. 1 : dx:J' dx :
o X+4—-X 0 (X_lj 17

2 4
j 1 f dx
o X +4—X ] ? 2
i _(X _1j
2 2
Let X — 1 =t
2

Differentiating it we get,
dx =dt
Therefore, the integral becomes
i : dt
0

X +4— X {[J;—?jz—(t)zj

N——
+
—

N | w




3 VAN A
T at ! log 2 log 2 2
= = _
(Y | T (T3 (AT L
|~ (1) 2 |72 2 |72
:T dt _ 1 J_+3 gJ_ 1
N R R RN
IR0
:i dt 1{ \/_+3 \/_+l}
(7Y N \/_ 3 J17-1
IR0
2 dt 1 { 25+17+1o\/1_7}
= | . = log
Sy ) 8
IR0
2 1{ 21+5\/1_7}
| —dx = I
o X+4—-X \/1_7 4
R R S
IXT+2X+5
Ans: The integral can be written as
le +2x+5 _I — +22
Let Xx+1=t
Differentiating it we get,
dx =dt

Therefore the integral becomes

1 2

le +2x+5 _It +22

L [1 ltT
j =| Ztan—
X +2x+5 | 2 2,
(1
X +2x+5

dx = 1tan*ll— 1tan*lo
2 2




Ans:

9.

Ans:

1 1 T
J.z—dX:—
UXT+2X+5 8
2
j(l— 12)ezxdx
T\ X 2X
Let 2x =t

Differentiating it 2dx =dt ,
Therefore, the integral becomes

2 1
j(l— lzje“dx=1 (g—%je‘dt
X 2X 25\t t

(1 1) :
:>J- E—t—z edt:[Ef(t)]:
2
11y, [e]
3'2[ E—t—z Edt—|:t:|2
(1 1)y 8 ¢
:>£t t2 edt—4 :
21 1 ) e’(e* -2
I(;—y)ez dX :—( )
1

Let Xx=sin®
Differentiating it, dx =cos6do



10.

Therefore, the integral becomes

1 T 1
L(x—x*) 2 (sin@—sin®0)3
(=), )

x* d ::.Ll sin*0

sin ~"—

c0s0do

T 1 T 1 2
% (sind_sin®) L 2
N j (sin - jln ) 05640 — i (SIHO)-3(40089)3 c0s6d0
et sin"o ol sin"o
3 3
n 1 m 5
2 (sin6—sin’0): 2 s
= i (sin _ jm ) cos0do = T (COSSG)S cosec’0do
sin’% sIn sin’lé Sinée
T 1 T
X (sin6—sin0) z .
= i (sm _ jm ) cos0do = T (cote)zcoseczede
ol sin"o et
3 3
Let cotO=t

Differentiating it, —cosec’0d0 = dt
Therefore, the integral becomes
1

X—X°)?

i

w dx = jt3dt

Wl

1

(X__X )3dX2234/§2

=
X4

W P —

U

j( ) §x16
L=

)dx6

w\r—\'—.r—\

Thus, the correct answer is A.

If f(x)=itsintdt then £(x) is

COSX + XSINX
XSINX
XCOS X
SIN X+ XCOS X

CoOw>»



Ans: Given f(x jtsmtdt

Using Integratlon by parts, we get

X)= tISin tdt - I{(%tjjsin tdt}dt
=f(x)=[t(-cost)] - I—cottdt

(
= f(x)=[-t(cost)+sint]’
(

= f(X)=-xCcosX +SsinXx
e
f'(x)=—[-xsinx +cosx]+cosx

.'.f‘(x): X Sin X
Thus, the correct answer is B.

Exercise 7.10

Solve the following integrals.

5
1. jcoszx dx
0

Ans: Given | = | cos® xdx ..(1)
We know that,
jf X )dx = jf a—x)dx

Therefore the integral becomes

= [cos? (E - x)dx
5 2
= | :jsinzxdx ...(2)
0
Adding equation (1) and (2),

21 = i(sin2 X + COS> x)dx
0



Ans:

:>2I=[x]§
:>2I=E
2
:>I:E
4

SR

\/sinXx

dx
‘[\/smx + \/cosx
Given | = /omnx dx ..(1)

ix/sin X +~/COS X
We know that,

jf X )dx = Ifa X )dx

Therefore, the integral becomes

oo,
ol ol

A/COS X dx

lx/sin X +/COSX
Adding equation (1) and (2),

O N | 3

.(2)

==

ol I\/smx ++/COS X d
Jsmx ++/COS X

:>2|:j1dx

=21 =[x]z



VSINX dX:E

3
"Q\/Sinx ++Jcosx 4

3
sin2 xdx
3 3
Sin% X 4+ C0S?% X
T 3

: 2 sin? xdx
Ans: Given | =[—; -

°5in2 X + OS2 X
We know that,

if (x)dx = Ef (a—x)dx

Therefore, the integral becomes

w
O Sy | 2

z sinz(g—x)dx
1=
0

sing (n - x) + cosg (n - Xj
2 2

cosg Xdx

7 3 ...(2)
?sin? X 4+ €0s2 X

Adding equation (1) and (2),

==

—nla

2.5in2 X + COS2 X
=21 =[— —dx
%sin? X 4+ C0S? X

T

:>2I:jldx
0

=21 =[x]z
:>2I:E
2
I_TE
—1=7

(1)



Ans:

3
sin? xdx T
3 3 :Z
sin? X + c0s? X

t.
ot—,n 3

T
i cos® xdx
* SiN° X + C0S° X

. 2 cos® xdx
Given I=j — -
2 5in° X + €os°® X

We know that,
jf (x)dx = jf (a — x)dx
0 0

(D

Therefore, the integral becomes
z cos’ (TZE — xjdx

1=
0

sin® (g — xj + cosf’(;t — XJ

= 1=[—0" xdx_ )
5 SiN° X 4+ €0S° X
Adding equation (1) and (2),

ol _isin5x+cossx
2 Sin° X + €0s® X

T

= 21 = [1dx
0

dx

:>2I:[x]0g
:>2I:E
2

===
4

. T cos® xdx T
S isin®x+cos’x 4
5

[ [x + 21x

-5



Ans: Let I=j’\x+2)dx
-5

Since, (x+2)<0 for interval [-5,-2] .
Therefore, (x +2)>0 for interval [-2,5].

As, jf(x)dx:jf(x)dx+3f(x)dx
Hence, _j:—(x+2)dx+i(x+2)dx :

Thus,

I :_j'z—(x + 2)dx+i(x+ 2)dx

-5

X G i
=— —+2x} +{—+2x}
L 2 -5 2 -2

2

:—[2—4—§+10}+[%+10—2+4}

:—2+4+%+10+%+10—2+4

=29

6. i\x—S)dx
2
8

Ans: Let | :ﬂx — 5(dx

2

Since, (x—5)<0 for interval [2,5] .
Therefore, (x—5)>0 for interval [5,8].

As, jf(x)dx:jf(x)dmjf(x)dx
Hence, I—(x—S)dx+E(x—5)dx :
Thus,

| = [~(x~5)dx +z(x _5)dx

2

=— @-f-2(2)-@-2(-5)}4—{@4—2(5)——



2 2 2

:__@_5(5)_@+5(2)}{g—5(8)—g+5(5)}

=— §—25 2+10} [32 40—§ 25}
2 2
25

=——+254+2-10+32- 40—— 25
2 2

=9

7. ix(l—x)n dx
0
Ans: Let |= jx(l— x) dx
0

Thus, I:Jl'(l—x)(l—(l—x))n dx

0

Since, jf X )dx = jfa X )dx

Therefore
J(1-x)(x)'dx

(Xn . Xn+1)dX

] Oy~

n+l n+2 |

X X
N+l n+2

1]
[n+1 n+2]
_ (n+2)—(n+1)

(n+1)(n+2)
1

(n+1)(n+2)

log(1+ tanx)dx

oo
O Gy I | A



Ans:

Ans:

Let I= ilog(1+ tan x ) dx
Since, jf (x)dx = if (a—x)dx
0

0

T

Therefore, 1=log {1+ tan (% - xﬂ dx
0

P 7T
" tan — —tan x

= [log| 1+ 4 - dx
0 1+ tan—tan X

Iog{1+1_tanx}dx
1+tanx

log idx
1+tanx

log 2dx — j log (1+ tanx Jdx

Ot n |8 Ot i |3 Ot |3 O3

log 2dx — |

N

:[xlogz]og
I

2l =—log 2
4 o

7T
| =—log?2
3 g

ix\/Z—xdx

Let |I= ix\/2—xdx
0

Since, Tf (X )dx = jf (a—x)dx
0 0

Therefore, | = I(Z - x)\/;dx

0



10.

ANS:

{ZXV2 X2 }dx

Z(ﬁ)_xf’/z}z
“(32) 52,

= 2
4 2
_ _X3/2 _ _X5/2
0

1 O'—uN

'3 5
4 32 2 ,.\52
—g( ) —g(z)
8J2 8V2
"3 5
_40v2-2442
- 15
16+/2
"~ 15

(2logsinx — logsin 2x)dx

O Sy | A

N A

Let 1=[(2logsinx —logsin2x)dx

0

U
[

=

||
Ol V[ O[3 O[3

(logsinx —logcosx —log 2)dx
Since,

jf x)dx = jfa X )dx

Therefore

T

= 1 =[(logcosx —logsin x —log 2)dx
0
On adding equation 1 and 2-

(2Iogsmx Iog(Zsinxcosx))dx

(2Iog sin X —logsin x —logcos x — log 2)dx



21 =|(—log2—1log2)dx

O NV | 3

2
= 21 =—-2log 2| dx
0

T
|=-log2| =
1= log u
T
|=——{log2
=1=-7]log2]
T
|==[-log2
=1=7]~log2]
:I—E[Iogl}
2 2
:>I—Elogl
2 "2

3
11. _[sinzxdx
7

Ans: Let |= [sin?xdx

N‘:‘l!—.m\?—l

Since, sin®x is an even function.

T T

2 2
Therefore | j sin? xdx = stin2 xdx
“n 0

As if f(x) is an even function, then if(x)dx = Zif (x)dx.
-a 0

Hence,

T

2
I:2jsin2xdx
0

1-cos2x
2

=2 dx

Oty



12.

Ans:

13.

Il
O N | 3
X

(1-cos2x)dx

_sin2x 2
2 |

N a

_[X_ dx
5 1+ SINX

Let 1=[—>
o 1+sinx

Since, jf X )dx = jfa X )dx

Therefore, I_T ) dx
01+smx (n—x)
i (n-Xx)
| = d (2
J'1+S|nx X @)
On adding equation 1 and 2-
2I:T n dx
o 1+sIinXx
=21 nj Asing) g,

(1+sinx)+(1-sinx)

=21 = njls—'nx)dx
0 cos’ X

= 2l= rcf{sec2 X —tan xsecx}dx
0

:>2I:n[2]
=l=r

sin’ xdx.

I\)‘FI‘.—-.I\)\;]



Ans:

14,

Ans:

15.

Ans:

2
Let |= jsin7xdx
>
Since, sin’ x is an even function.
g -
Therefore , j sin?xdx =0
2

As if f(x) is an odd function, then jf

—a

Hence, 1=0
2n
I cos’® xdx .
0
Let
21
| = j cos® xdx

0
cos’(2n—x)=cos’x .....(1)

If f(2a—x)="F(x) thenjf X )dx = ij

If f(2a—x)=—f(x) then jf X )dx =
Since, cos®(n—x)=—cos’®x
Therefore,

I:chossxdx

0
= 1=2(0)
=1=0

SiNX —COSX
1+ sinXxcosx

dx

O.—.l\)‘ﬂ

2
Let =] SINX—COSX e .. (1)
> 1+ Sin X cos X

Since,
jf X )dx = jfa X )dx

Therefore

dx

0.



X

. T T
: sm(z—x)—cos(z—xj
|=j - - d
°1+ sin(—xjcos(—xj
2 2

iy

5 e
S - LV )

v 1+ cos xsinx
On adding equation 1land 2

=2l :_2[ dx
01+cosxsmx

=1=0
16. flog(1+cosx)dx

0
Ans:  Let

:Tlog(1+cosx)dx ....... (1)
0

Since,
jf X )dx = jf (a—x)dx

Therefore

= | =Tlog(l+ cos(m—x))dx
0

=3 :Tlog(l—cosx)dx ....... (2)
0

On adding equation 1 and 2-
2 :T{Iog(l—cosx)+Iog(l—cosx)}dx
0
= 2l :jlog(l—coszx)dx
0
= 2l :jlogsinzxdx

= 21 = 2[logsin xdx
0

=1 :][‘Iogsin xdx ....(3)
0

Since, sin(n—x)=sinx



g

Therefore, I =[logsinxdx ... (4)
0

2| log sm(g — xjdx

== Zjlog cosxdx ... (5)

==

\:1 O'—.N\:u

On adding equation 4 and 5-

(logsinx + logcos x ) dx

II
O V| 3

(logsinx + logcos x + log 2 —log 2)dx

U
0

U
II

(log 2sinxcosx —log 2)dx

N3 OtV |3 O%=—N |3

= 1= (log 2sin xcosx)dx — [ log 2dx

0
Let 2x =t
On differentiating-
20x =dt
If x=0 then t=0.
Thus,

o'—.m\:—:

| =«
=l=—-—=log2
2 2 g

| T
——=——log2
2 2 J

= | =-mlog?2

b,
OJ;+Va—X
T
Ans: Letl=|———=dx ....... 1
N M
Since,

J'f X )dx = jfa X )dx



Therefore

ijw_ ....... (2)

On adding equation 1 and 2-
I\fh/a X
ova—X +\/_

:>2|:jdx
0
= 2l=[x]

=21=

d
===
2

18. ﬁx—l\dx
0

Ans: Let I:j\x—l\dx
0
Thus, (x 1)<0 when 0<x <1 and (x—1)>0 when 1<x <4
Since, jf X )dx = jf dx+jf

Therefore, | = ﬂx —1dx + ﬂx —1|dx
0 1

1

= | :l—(x —1)dx +I(x —1)dx

x2 T [x? )
5
1 (4) 1

=1-— —4-=+1
2 2 2

:1—£+8—4—l+1
2 2

=5

19.  Show that j‘f(x)g(x)dx = Zif(x)dx ,if f and g are defined as

f(x)=f(a—x) and g(x)+g(a—x)=4 .



Ans:  Let [f(x)g(x)dX ....... (1)

jf X )dx = jf (a—x)dx
Therefore
:jf(a—x)g(a—x)dx

0
:>jf (xp(a-x)dx ...... (2)
On addlng equation 1 and 2-

21- [{F (x)3(x)+ F(x)a(a—x)}dx

0

=2l :If(x){g(x)+g(a—x)}dx

As, g(x)+g(a—x)=4.
Thus,

= 2I =i4f(x)dx
= :ij(x)dx

Hence, jf g(x)dx = ij x)dx , if f and g are defined as f (x)=f (a—x) and
g(x )+g(a X)=4.

20.  The value of (x3+xcosx+tan5x+1)dx is

N‘;l‘t_..,\;\;‘

ocooTw
RanNno

Ans: Letl=

—na

(x3 + X COS X + tan® x +1)dx

—T

2



21.  The value of I(

Ans:

]

NI

= 1= T(xs)dx+ T(xcosx)dx+ (tan5x)dx+ T(l)dx

—T

2

If f(x) is an even function, then jf X)dx = 2jf X )dx

—a

And f(x) is an odd function, then jf x)dx =0

—a

Thus,
I =0+0+0+2de
0
=2[x];
:2[2}
2
=T

Hence, the correct option is C.

4+39nx]
— " |dx is
4 + 3c0sX

a.
b.

ORN|IWN

o o

2
Let I:I(dex (D)

o\ 4+ 3Cc0SX
Since,

jf X)dx = ffa X )dx

Therefore
z 4+3sin(n—x)
4 2
0

4+3cos(n—xj
2

X



4+ 3sin X
On adding equation 1 and 2-

Lo

21 :Tlogldx
= 2l :J%de
=1=0

Hence, the correct option is C.

Miscellaneous Exercise

AnNs:

1
X —Xx°
Given -
X — X
1 1
So, _
0 X —X° x(l—xz)
B 1
_x(l—x)(1+x)
Let 1 A B C

x(1-x)(1+x) :;JF (1-x) +1+x
=1=A(1-x*)+Bx(1+x)+Cx(1-x)
—1=A—-Ax’+Bx+Bx*+Cx -Cx?

On equating the coefficients of x*,x and constant term —

-A+B-C=0
B+C=0
A=1
1

Thus, we get A:1,B:% and (::_E

By equation 1-
1 1,1 1
X(1-x)(1+x) X 2(1-x) 2(1+x)

1
= i@




- Iogx—%log(l—x)—%log(u X)

1

= Iogx—%log(l—x)2 —%Iog(1+ x)g

=log A 1]+C

JX+a+JX+Db

Ans: Given

Jx+a++/x+b
_ 1 Vx+a—x+b
JX+a++X+b x+a—-+x+b
~x+a—-+x+b
~(x+a)—(x+b)
_Ux+a—x+b
- a—-b

1 1
:>J.x/x+a +\/X+bdx=ﬁj(x/x+a—\/x+b)dx

1 (x+a)g (x+b)2
a-b| 3 3
2 2




1

XaJax — x?
d

Let X = "
On differentiating-
dx = —%dt

S —— L [ 24
xyJax — x* ?m( t j

1 1

——dt
' 11
t t
:_Ej‘;dt
at e _¢
t t
1., 1
=—— | —=dt
T
:—E_Z\/t—1}+C

a
Substituting value of t-

_-1 E—1}(:

a| Vx
__2Nazxi o

al /x

:_g ﬂ +C
a X

4. Integrate the expression: .

NG (x“+1)Z
AnNs:

The given expression is, =

X* (X" +1)



On multiplying and dividing by x~°, the following can be obtained as shown

below,
3 -3 -3 -3
X x'3’(x“+1)4 (X4+1)4 1(x*+1)* 1 1)
3 2 o3 3~ 5 4 =5 1+_4
X2.X_3(X4+1)Z X" -X Xs(X4)j X X X X
Now, consider % =1
X
LA_at
X dx
dx _ —dt
x> 4
3
n _ -3
| . st=Ii5(1+i4j dx:—lj(l+t)4dt
X2(X4+1)Z X X 4
1 1
~1| (1+1t)¢ 4 .
:j%dx:—l a+9) +C:—(1+i) +C, where C s
2( 4 n 4 1 X4
X (X" +1)¢ =
4
arbitrary constant.
. 1 . 1 A
5. Integrate the expression: —— . [Hint: ———~=— ~ Put, x=t
X2 +x3 X2 +x° x3(1+x6)
Ans:  The given expression is, —— .
X7 + X3
Observe the given hint and obtain as shown below,
1 1
cTL 1T 1
X? 4+ X3 x3(1+x6J
Consider x =t°
S X=t"=dx=6t°
5 3
7 4y Xs(“xﬁ) t*(1+1) (1+1)

Now on dividing, we can obtain as shown below,

any



Ans:

j%dx:Gj{(tz —t+1)—1i}dt

X% + X8 +1

(5o

1 1 1

1
= 2Xx2 —3%3 4+ 6X° —6Iog(1+x6j+C

1 1 1
= 2/x —3x° + 6x° —6log £1+ xﬁj +C, where C is any arbitrary constant.

5x
(x+1)(x*+9)’
X
(x+1)(x*+9)
Now consider it as shown below,
oX A Bx+C
: = +— (1)
(x+D(x*+9) (x+1) (x*+9)
=5x=A(X*+9)+Bx+C(x+1)
—=5Xx=Ax*+9A+Bx’ +Bx+Cx+C
On equating the coefficients of x?,x and constant term, it can be obtained that,
A+B=0..(2)
B+C=5..(3)
9A+C=0 ...(4)
And on solving these equations, the values of A,B,C can be obtained as,
-1

A=— B= —C— respectivel
2 2 2 P Y

Now, from equation (1) it can be clearly obtained that,

Integrate the expression:

The given expression is,

oX X+9
j(x+1)(x2+9) I{ 2(x +1) 2(x2+9)}OIX

x+9 _Ix +9

— ) 9\1 L X
:?Iog\x+1\+zlog‘x +9‘+(EJ(§jtan (EJ

=—Iog\x +1+= j



AnNs:

Ans:

-1 1 3 X .
=—log|x+1+=log|x*+9|+=tan™| = |+C, where C is an
constant.
Integrate the expression, that is, &
sin(x-a)
The given expression is, &
sin(x—a)
Now, substitute X —a.=t
sdx=dt

dt

- sinx dx:jsm(_t+oc)dt:Isintcow_+costsincx
sin(x—a) sint sint
= [cosa + cot tsinadt
sinx : .
[————dx=tcosa+sinalog[sint|+C, =(x —a)cosa
sin(x—a)
+sinaloglsin(x —o)[+C,
J._SLdX=XCOSOL+SiI’10L|Og‘Sin(X—0L)‘—OLCOSOL+C1
sin(x — o)
= xcosa +sinalogfsin(x —a)|+C
where C,,C are any arbitrary constants and C=C_—o.cosa. .

Slogx _ H4logx

Integrate the expression, that is, oo

5logx 4log x
-€

The given expression is,

3logx 2logx "
e - g™

5logx 4logx 4logx [ Alogx
. e * -€ * _ € (e 1) _ RA2logx _ (2
c = =¥ = x
e3Iogx _ e2Iogx eZIogx (elogx _1)

Now, integrate the given expression as shown below
5logx _ 4log x 3
© ° _ dx- j Xdx = % +C, where C is any arbitrary constant.

ot 3logx 2logx
e - g™

Integrate the expression, that is, &
J4-sin®x

arbitrary



AnNsS:

10.

AnNs:

11.

AnNs:

The given expression is, ——.
\J4-sin®x

Now, substitute sinx =t
..CcosXdx =dt

j cosX X1+ C. where C is

(e (2

any arbitrary constant.

COSX

sin®x-cos®x
1-2sin°Xcos’X -

sin® x - cos® x
1-2sin’xcos®x

sin® x - cos® X (sin*x - cos* x)(sin* x + cos* x)

""1-2sin2XC0S’X  SiN®X + COS2 X -SiN® X COS? X — Sin% X cos? X

(sin2 X + COS’ x)(sin2 X - COS? x)(sin4 X + cos* x)

sinzx(l—cos2 x)+cos2 x(l—sin2 x)
—(—sin?x+cos” x)(sin* x + cos* x)

a sin* X + cos* X
Now, integrate the given expression as shown below

Integrate the expression, that is,

The given expression is,

=—C0S2X

g g i
| >IN _X2 °08 )2( dx = [—cos 2xdx = SInZX+C, where C is any arbitrary
1-2sin” xcos” X
constant.
: : 1
Integrate the expression, that is, :
cos(x+a)cos(x+b)

1
cos x+a(cos J+b( )
On multiplying and dividing by sin(c.—p), the following can be obtained as
shown below,

1 { sin(a—b) }

The given expression is,

sin(a—b)| cos(x+a)cos(x+b)
1 {sin[(x+a)—(x+b)}}
sin(a—b)| cos(x+a)cos(x+b)



. 1 _sin(x+a)cos(x+b)—cos(x+a)sin(x+b)}

sin(a—b)| cos(x +a)cos(x +b)
1 [sin(x+a) _sin(x+b)
sin(a—b)| cos(x+a) cos(x+b)
.| 1 oL
“cos(x+a)cos(x+b)  sin(a—b)

__ 1 (tan(x +a) —tan(x + b))

f— .
sin(a—Db)

[(tan(x +a) —tan(x + b)) dx

cos(X +b)
cos(x —a)

1 1 _
ax = C, where C
:>jcos(x+a)cos(x+b) X sin(a_b){ }r where C is any

arbitrary constant.

3

12. Integrate the expression, that is, ?
-X

3

Ans:  The given expression is,
1-x°
Now, substitute x* =t
S A4xCdx =dt
3
.-.jx—dx:EIL=lsin'1t+C:£sin'1(x“)+C, where C is any
VI-x® AT f-(ty 4

arbitrary constant.

X

e
1+ex)(2+e*) '

13. Integrate the expression, that is, (

_ : . e’
Ans: The given expression is, (1+ ex)(z - ex) :

Now, substitute e* =t

coetdx =dt
' ¢ Jd 411
..I(1+ex)(2+ex)dx_'[(t+1)(t+2)_J.Lt+l) (t+2)}dt

e e*+1 _
:J(1+ex)(2+ex)dx—'09‘t+1‘—|09\t+2\+c—|09 eX+2+C’ where C is

any arbitrary constant.



14. Integrate the expression, .
g P (x2+1)(x2+4)

Ans:  The given expression is,

(< +D)(x*+4)
Now consider it as shown below,
1 _Ax+B Cx+D (1)

) (X H4) (1D) (¢ +4)

=1=(Ax+B)(x*+4)+(Bx+C)(x*+9)
=1=Ax’+4AXx+Bx*+4B+Cx’+Cx+Dx*+D

On equating the coefficients of x°,x?,x and constant term, it can be obtained that,
A+C=0 ..(2)

B+D=0..(3)

4A+C=0 ...(4)

4B+D=1..(5)

And on solving these equations, the values of A,B,C,D can be obtained as,

A=0B= %,C =0,D= % respectively.

Now, from equation (1) it can be clearly obtained that,

I +1)tx2 I -3 {(x21+1) - (x21+4) }dx

1 1 X
="tan'x — tant=+C
3 an X (3)(2) an 2+

1

==tan™"x —%tan1§+ C, where C is any arbitrary constant.

logsinx

15. Integrate the expression, that is, cos’xe
Ans: The given expression is, cos® xe™*"™
Observe as shown below,
. €os’® xe™*™ = cos® xsin x
Now, consider cosx =t
S.—sIinxdx =dt

i : ~t* —cos’ X
. [ cos® xe™*"™dx = [ cos® xsin xdx = [ t'dt = - C=

+C, where C is

any arbitrary constant.



16.  Integrate the expression, that is, e3'°gx(x“+1)'1.
-1

Ans: The given expression is, e (x* +1)
Observe as shown below,

3

RS PG| p—
( ) (x*+1)
Now, consider x* +1=t
sAxidx =dt
- : log|x* +
o e (x! +1)1dx = X gx=1 g:llogj\t\+C:M+C, where C
x*+1 47t 4 4
IS any arbitrary constant.
17.  Integrate the expression, that is, f'(ax+b)[f(ax+b)] .
Ans:  The given expression is, f'(ax+b)[f(ax +b)]".
Now, consider [f(ax +b)]=t
~.af '(ax + b)dx = dt
. flax+b)]"
o [f'(ax+b)[f(ax +b)] dx:ljt”dt: t +C:[ ( )] +C, where
a a(n+1) a(n+1)
C is any arbitrary constant.
. . 1
18. Integrate the expression, that is, ——— :
\/3|n3xsm(x+a)
Ans:  The given expression is, ! :
\/sin3xsin(x+oc)
. 1 ~ 1
h \/sin’*xsin(x +at) Jsin® Xsin X cos o + cos o.sin X
B 1
Jsin® X cos o + sin® Xsin o.cos X
1 cosec’x

sin’x+/cosoL +SinocotX  +/COSa. + Sin a.cot X
Now, substitute cosa+Sino.cotx =t
. —cosec’xsinodx = dt



19.

Ans:

| 1 I cosec’x -1 I —Z\f
N \/sinsxsin(x+a) \/cos(x+sinacotx sina sma
1 —2+/CoSa + Sino.cot X

= [——— dx = v : +C

\/SIHSXSIH(X+OL) sina

—2 Sin L CoS X
=—— Jcoso+————+C

sino sinx

where C is any arbitrary constant.

Integrate the expression, that is, 1-x :
1+x
The given expression is, 1-+x :
1++/x
Assume, | = | \/_
1+ \/_

Now, substitute x =cos®0
..dX =-2s1n0cosodt

23in29

= 1-cos9 (—2sin6cos0)do =—| 2 5in20d0
1+ cos0 ZCOSZQ
2
0. .
:—jtanEZSmecosede
sin
= 1=-2] 2 25|necosecosede——4jsm —(2cos 9—1)d6
2 2
cosE

= 1= —8jsin2900529d9+4jsin29de = stin29d9+4jsin29de
2 2 2 2

:I:—Zj(l_cosze)de 4I£1 c:osejdez_2 0 sin26 ‘4 0
2 2 2 2
:>I:—6+Sm229+Zsine+C:6+\/1—coszecose—2\/1—00526+C

|+e

= 1=c05 /X +\X(1—X) =21-x + C=-2/1-x +cos*/x +Vx - x* +C,

where C is any arbitrary constant.



2+SIN2X
1+cos2x

X

20. Integrate the expression, that is,

2 +SIn2X

1+ cos2x
Assume, Izjmexdx
1+ cos2x
2+ 2sinXCOSX _, 1+ sin X Ccos X
= | =j : e*dx :j( )
2C0S° X COS” X
Now, consider f(x)=tanx
f( ) =sec’ xdx
jf:;g;: de:j(f(x)+f'(x))exdx:exf(x)+C:eX tanx+C, where

C is any arbitrary constant.

X

Ans: The given expression is,

jexdx = j (sec2 X + tan x)exdx

X2 +x+1
(x+1)*(x+2)
X2 +Xx+1
(x+1)*(x+2)
Now consider it as shown below,

X+x+1 A B C

a2 ) D) ey W

=X’ +X+1= A(Xx+1)(x+2)+B(x+2)+C(x +1)

= X* +X+1=A(X* +3x+2)+B(X+2)+C(X* +2x +1)

=X’ +Xx+1=(A+C)x*+x(3A+B+2C)+(2A+2B+C)

On equating the coefficients of x?,x and constant term, it can be obtained that,
A+C=1..(2)

3A+B+2C=1..(3)

2A+2B+C=1 (4)

And on solving these equations, the values of A,B,C can be obtained as,
A=-2,B=1C=3 respectively.
Now, from equation (1) it can be clearly obtained that,

21. Integrate the expression:

Ans:  The given expression is,

I X" +X+1 _I 1 N 3 dx
(x+1)2(x+2 x+1 (x+1) (x+2)

=-2 —dx+ dx+3j—dx
X +1 (x+1)



=—2log|x +1]+3log|x + 2| -

1 1 + C, where C is any arbitrary constant.

. . 1-x
22, Integrate the expression, that is, tan™ Tix
X

Ans: The given expression is, tan™ 1-x :

Assume, I:j tan™ 11_—de
V1+x

Now, consider X =cos0

..dx =-sIin6do
. ,0
2sin® =
I—jt 1- cose sine)dez—jtan’l %sinede
1+cos0O 200522

= —j tantan gsin 0do

1 . 1 1 .
== —Ejesm 0do = —E[e(—cose - Il.(—cos@)d@] —E[e(cose) +5in0 |

:I:%cos‘lx—% 1-x° +C—2(xcos X —+1-X )+C,WhereC Is any
arbitrary constant.

VX +1| log(x*+1)-2logx
23.  Integrate the expression, that is, [ g(x4 )-210g ]
_ o \/x2+1[log(x2+1)—2Iogx]
Ans:  The given expression is, v :

VX2 +1|:|09(X2 +1)-2log x]

Assume, | = [ = dx
= 1= 2 log(x +1)-logx] - X24+{'°g[xzz+lﬂ
x* X X

1 |x*+1 1
:F XZ |Og 1+F
: 1
Consider 1+—=t
X



~ Lax=dt
X
Now, integrate the given expression as shown below

—j [IOQ(X 1)'2|09X]dx:jé %{Iog(l+%ﬂdx

1.1
=7jt2 logtdt +C

Using integration by parts, it can be obtained that,

-1 1 d 1 -1 t2 1 t2
=—1|logt.|t2dt —{| —logt ||t?dt +dt |=—] logt. = — [=.=-dt
2{gj {(dthI }} 2 g3It3

2 2
_ 3 1] 3 ER 1 T
=t gtzlogt—zjtzdt =—1t2|ogt+3t2=—1t2 Iogt—g
213 3 ] 3 9 3 | 3
_ 3 1] 8 3 _q3f T
=t gtzlogt—gjtzdt :—1t2|ogt+3t2:—1t2 Iogt—g
3 3 ] 3 9 3 | 3]
-1, 1 1 2 : .
:>I:7 1+— || log| 1+ = ~3 + C, where C is any arbitrary constant.
X X

24. Find the value of the expression, that is, j G z:)r:;)dx.
j -

Ans:  The given expression is, j:ex(l_smxjdx.
3 \1-cosx

Assume, I—j G SlnXde
2 —COSX

2

. X X , X
1-2sin—cos— ) cosec” — X

=1=];e" 2 ~ 2 ldx =[;e*| ——=—2 —cotZ |dx
2 _l_ZSInZE 2 2 2

Now, substitute f(x)= —cot%

~f(x)= —(—%cosec2 gjdx = %cosec2 gdx

2

—l=|e"cotE—ezcotl |=|0—e? |=—e2
2 4

1 [T ax 1 —| % " | e 5 n
1L [evco], [ ]



*  SINXCOSX

25. Find the value of the expression, that is, j ———adx.
° sin*x+cos*x
*  SINXCOSX
Ans:  The given expression is, f dx.
sin® X +cos* x
Z  SINXCOSX
Assume, | = | dx
% sin®x +cos’ x
sin X cos X

:>|:J0§ _ 4cos“x : dX:jjtanxsei:Zde

sin® X 4+ cos* x o 14tan*x
cos* x

Now, substitute tan®x =t

. 2tan xsec” xdx = dt

And also when x=0,t=0 and when x—g t=1.
1. dt 1(n T

A== ==[tan't| ==|tan*(1)-tan*(0) |==| = |==

LAt = 1 OIEHE

2
26.  Find the value of the expression, that is, _[ cos X dx.
C0oS°X+4sin’x
Ans:  The given expression is, j' Cos’ X dx.
C0S* X + 4sin®x
Assume, | = j 2 cos” dx
c0oSs* X + 4sin® X

i cos® X -1.24—-4-3c0s*X
— | —j X=—|2 . dx

° cos x+4(1 oS x) 30 —3cos’x+4
=1 24—3&2" ‘I :_ljz f 4sec’x

3 % 4—-3cos” x 4 — 3cos x 4sec’ X — 3

E 4sec’x 2sec’x
= | :_ _I (1+tan x) :_ _I (1+4tan x) dx ...(1)
Observe, j ;__2sec’x
(1+4tan x)

Now, substitute 2tanx =t
. 2sec’ xdx =dt
And also when x=0,t=0 and when x_g t=00.

" (1+4tan”x) 1+t%)
Henceforth from equation (1), it can be obtained that,

TC 2 T 2n T
l=-— — =4 —=—
6 3 2 6 6 6

,-.jg(chzxdx jw( LN [tan(t) ] = tan"*(e0)—tan"(0)]=
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Ans:

28.

Ans:

2 SINX+COSX

Find the value of the expression, that is, j ——dx
\/sin2x
ZSin X + COS X
The given expression is, |2 ————0dx.
: P Is J/sin2x
ZSin X + COS X
Assume, | =|2————dx
Ie J/sin2x
=>|=I02 smx+c?sx dx:jf Sin X + COS X dx
J—-(~1+1-2sinxcosx)

\/1—(sin2 X + C0S? X — Zsinxcosx)
T SIN X + COS X
0 - 2
\/1—(smx —cosx)

Now, substitute (sinx —cosx)=t

s.(sinx +cosx)dx =dt
=(l \f] and when x =

And also when X =

{59

ool:]

is an even function,

1 . . 1
Ji-(ty V-t -t

B-1 31 - —
=27 at =[23in*1t]7:23in*l \/5—1 x="t= M and
0 2 6 2

) ) ) dx

Find the value of the expression, that is, = .
P i

The given expression is, jl

ax
"M+ x-Jx
1 ax
Assume, I:Lm
. 1 J1+X ++/x 11+ X ++/x
=1 x dx = [ XX g
"L+ x % Vl+x+x © 1+Xx-X

i - of G o 24
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Ans:

30.

Ans:

™ SINX+COSX
Find the value of the expression, that is, jo S+ 165in2x X

" SinX + COS X
The given expression is, [* 91652,
+16sin2x

zSinX + COSX
Assume, | =[+=——"———-

X
0 9+16sin2X
Now, substitute sinx —cosx =t

~.(cosx+sinx)dx = dt

And also when x=0,t=-1 and when x=—,t=0.

4>I:1

~.(sinx—cosx)’ =t’
—=1—2sinXcosXx =t
=1-sin2x=t*

=sin2x=1- t2

o dt 0 dt
= 19+16(1 t*) -1 25-16t° =L(5)z —(4t)

1l 1 5+at|] 1
== | log[tl -1 ~ =~ log|o
= 4{2(5) 095—4tH 40{ogH o9 H 40 ogf9

Find the value of the expression, that is, Esiantan'l(sinx)dx.

_ N s
The given expression is, Lfsm 2xtan™(sinx)dx.
Assume, Izjfsin 2xtan™(sinx)dx

—|= Esin 2xtan™(sinx)dx = jOEZsin xcosx tan(sinx)dx
Now, substitute sinx =t
..cosXdx =dt

And also when x=0,t=0 and when x=—,t=1.

T
2
s 1=2[ ttan™ (t)dt

Observe, [ttan™(t)dt

d(tan‘l )
solttan Tt (t)dt =tan Tt tftdt — [ —Z [ tdt -
fan (gt - {25 o - L
2 -1 2 2 -1 2 4
:ttan t—_[t +12—1dt:ttan [ :ttan t—lt—i—
2 1+t 2 2 2

2
Ut
2

1tan’lt
2



2 -1 1
- [‘ttantdt =) L0 t L Lo :1{3_“5}:3_3
0 2 2 2 204 s

Henceforth from equation (1), it can be obtained that,
T [ L
2 2| 2

31, Find the value of the expression, that is, [/ |x-1]+[x-2|+[x-3[]dx.
Ans: The given expression is, f[\x ~1+|x = 2| +[x - 3]dx.

Assume, [[|x =1+ |x - 2|+ |x -3 ]dx

= 1= [x=1dx + [ |x — 2Jdx + [/ |x — 3|dx

=1+, (D)

where, 1, = [‘[x ~2dx,1, = [|x - 2dx, I, = +[|x — 3|dx

Now, consider, |, = f\x —1dx, where (x—1)>0V1<x<4

Ilzf(x—l)dx:{xé—x}: :[8—4—%“}:% -(2)

Again, consider, 1, :f\x—z\dx,where (x-2)=0v2<x<4 and
(x-2)<0Vv1i<x<2.

sl =[0(2=x)dx+ [ (x—2)dx :{ZX—X?ZI +{X?2—ZXI
= 1,=[4-2-2+|+[8-8-— 2+4]_— 2=2.(3)
ez :
ov

Also, consider, I, = [’|x —3|dx, where (x —3)>
(x—-3)<0V1<x<3.

o e [5-5

dx

:>I3:[9—9—3+1}{8—12—9+9}:2 _> ..(4)
2 2 2 2
Now, from equations (1), (2), (3) and (4) it can be obtained that,
1=3,2,2. 1
2 2 2 2
»SinX+1-1 »1—sinX
=2l = = —
IO 1+sinx TLesinx nj o= 7TI"1+smxdx X, nj Cos” X

=2l =n[x], —x| (secx tan xsecx )dx = n* — m[tan x —secx |,
=2l=n’ -7 0—(-1)-0+1]=n"—2n



32,

Ans:

33.

AnNs:

==
2
Prove the following equation: _[fﬁzgﬂogg :
x*(x
) L. dx 2 2
The given equation is, R % ogZ.
g q L xz(x+1) 3 g3

3 dx
Assume, L m

Now consider it as shown below,
1A C
X*(x+1) x  x* (x+1)
=1=Ax(x+1)+B(x+1)+C(x*)
=1=Ax’+ AX+Bx+B+Cx’
On equating the coefficients of x?,x and constant term, it can be obtained that,

A+C=0..(2)
A+B=0..(3)
B=1..(4)

And on solving these equations, the values of A,B,C can be obtained as,
A=-1B=1C=1 respectively.

Now, from equation 1 it can be clearly obtained that,
dx -1 1 1
l=[————=[1=+=+ dx
el )
3 3
:I:[—Iogx—1+log(x+l)} ={Iog(x—+lj—1} :Iog(g)—%—log(2)+l
X 1

) X X

2 2 2) 2
I=log4—-log3—-log2+—-=1log2—-log3+—-=Ilog| = |+ —=
= g g g +3 g g +3 9(3J+3

Henceforth, it can be clearly proved.

Prove the following equation: j:xexdle.

The given equation is, j: xe*dx =1.

Assume, | :j:xexdx

Using integration by parts, it can be obtained that,

x| 82 fe k[ ] -[e ] -e-esa-s

Henceforth, it can be clearly proved.



34.  Prove the following equation: L'lx”cos“xdxzo :
Ans: The given equation is, fx” cos* xdx =0.
Assume, | = fx” cos* xdx
Now, consider f(x) =x"" cos*x
o (=x)=(-x)"cos* (—x) =—x"" cos* x = —F (x)
= f(x) is an odd function and henceforth it is clearly known to us that when
f(x) is an odd function, then |” f(x)dx =0.
= j171x17 cos* xdx =0
Henceforth, it can be clearly proved.

35. Prove the following equation: j‘ozsin3xdx=z :
Ans:  The given equation is, jfsin3 xdx _2

Assume, | = jfsin3xdx

= | = [2sin”xsinxdx = [?(1—cos” x)sin xdx = [ Zsin xdx — [>cos’ xsin xdx
; W
= | =[—cosx]z + cos X :1—1:E
3 |, 73 3
Henceforth, it can be clearly proved.

36. Prove the following equation: jOZ 2tan®xdx=1-log2.
Ans: The given equation is, jthan3 xdx =1-log2.

Assume, IOZZtan3 xdx

== fthan2 X tan xdx = L%(l— sec? x)tan xdx = IOZ tan xdx — jfsec2 X tan xdx

2, Ta . x
= | =2{tan2 X} +2[logcosx ]+ =1+ Z[Iogcosg—logcosO}2 =1-log2-logl

0

= 1l=1-log2
Henceforth, it can be clearly proved.

0



37. Prove the following equation: jolsin‘lxdxzz-l.

Ans:  The given equation is, '[;s;in’l Xdx = % -1

1 .
Assume, I:josm*lxdx
1 .
—|= josm‘lx.ldx

Using integration by parts, it can be obtained that,

I:[sinlx.x]z—j:\/llixdx [xsm x] += I\/127x)
—X X
Now, substitute 1—x* =t

. (—2x)dx =dt

And also when x=0,t=1 and when x=1t=0.

.'.IZI:XSian:IZ'FlJ. L dt =| xsin™ x] += [2\/_] =sin'1-1= ——1

Henceforth, it can be clearly proved.

38.  The expression, that is, _[exdx ~ isequal to
A. tan?(e)+C

B. tan’(e”)+C

C. log(e*-e*)+C

D. log(e"+e”)+C

Ans:  The given expression is, f

<"

+e
Assume, | = | de -
e +e
Now, consider e* =t
C.efdx =dt
s=] dx —=[——dt=[tan™tdt+C, where C is any arbitrary constant.
e +e* 1+t

Hence, the correct answer is option (A).



39.  The expression, that s, | cos2x —dx is

(sinx+cosx)

-1
A. —_ +C
SINX+COSX

B. log|sinx+cosx|+C
C. log[sinx-cosx|+C
1

D. — >+C
(sinx+cosx)
Ans:  The given expression is, j cos2x ~dx.
(sinx +cosx)
Assume, | = | cos 2x ~dx

(sinx +cosx)
I(S|nx+cosx)(cosx smx) _I(COSX sinx) dx
(sinx +cosx)’ (sinx +cosx)

Now, substitute (sinx +cosx)=t
- (cosx —sinx)dx =dt

.'.I:I:j%dt:Iog\t\+C:Iog\cosx+sinx\+C, where C is any arbitrary

constant.
Hence, the correct answer is option (B).

40.  If f(a+b-x)=f(x), then [ xf(x)dx is equal to
A Z2['f(bx)x
B. 7Lf(b+x)dx
C. %_[:f(x)dx
D. ?j‘:f(x)dx
Ans:  Assume, | = [ xf(x)dx ...(1)

:>I:Lb(a+b—x)f(a+b xdx[ jf X )dx = jf (a+b- x)dx}
:>I:j:(a+b—x)f(x)dx a+bjf x)dx—1 [using (1)]



= 21=(a+b)[ f(x)dx
=1 :@ﬁf(x)dx
Hence, the correct answer is option (D).



