Integration based on substitution methods:
Question 1:

Find the integration of

-1
Emn x
1+ x2

Solution:

Given .
-1
Etcm T
1+ 22

Lett=tan"x ... (1)

dt=(1/1+x%) . dx
I=fet dt
=e'+C....(2)

Substituting the value of (1) in (2), we have | = '™ 4 . This is the required integration for the given function.

Question 2:

(x*-1)
J_TBJ(2X4 -2 +l)

dx is equal to

(2x* —2x* +1) ![( 2x* - 20" +1)

- +C C
® x(x*-1) ® X N
(2x*—2x" +1) (2x* —2x" +1)
(c) = —+C (d) . +c
x- 2x°
Solution:

4 4"
[;f“;f)"“"’
'I‘henI=l £=1_ t+c¢C

stuti Db —= . 3
Substituting 2 2 T x i Hence, the correct option is (d).



Question 3: ( JEE Advanced 2011)

Vin3

xsin x>
The value of

— —dx is
msmx“+sm(ln6—x“)

1. 3
(A) ZIHE (B)
3
() l“E (D)
Solution:
a3 .2
[= Xsinx

T sinx” +sin(In6 — x7)

Let x2=t
l sin t l
2 smt+sm(ln6—t)
1n3—ln2 1.3

[=——=="In>
4 4 2

Question 4: ( MCQ)

2 2032 ;p 2 _
J-«J-‘-H-x L A@E) (B -6)
x® A

then
T 3 (b) B =1
120
) N s (d)B=-
120
Solution:

\/T_X_ 1’l+— 1’l+——
Here,l-] dx-I dx = I
Put t= 1+i=>gz=1+iz

X >
tht———dx

o redfe-maetf e

1 (4+ xH)V?

on 2
W @ ¢ e

1
=—,B=1
120

Hence, (a) and (b) are the correct answers.
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Question 5:

The value of the integral
Ie"" ¥ (cos x +cos® x) sin x dx is
(a) - e’i" *(3-sin’x)+C
sin? x 1 2
(b)e 1+5cos x|+C

+2
(c) e * (3 cos? x + 2sin? x)+C

(d) e’i“l * (2cos? x + 3 sin? x)+C

Solution:
Put t =sin’ x
The integral reducesto [ =— Ic (-t)dt==¢ - 1;— +C
sin? x . A
. e™™ *(3 —sin’x)+ C [option (a)]
o 1 .
=g (l + % cos x) +C [option (b)]

Hence, (a) and (b) are the correct answers.

Question 6:

x
d - is equal to

The value ofI S — Y T

(a) tan™ "' (2 cot 2x) + C (b) tan™ ' (cot 2x) + C

(c) tan™' (% cot 2x) +C (d)tan™' (- 2cot 2x)+C

Solution:
6
Sk o I dx _J»sec xfx
cos® x + sin® x 1+ tan” x
20
=I(l+tan x)bsec X dx
1+ tan” x
2 (1+‘2)2
Puttan x=t = sec’ xdx=dt= I
_I 1+ t%)? i
Q+t)(a -2 +1Y) 1
(1 —)dt
—I 1+ 17 J-(1+1/t’)dr =I £
-2+ /=142 -1/t +1’
Pntt—l=z
t

=tan"'(z)+ C

1 z
|1+ 5 |dt=dz =
( t’) z2+1
P s | -1 tan’ x -1
=tan™? +C=tan”'| ——|+C
n ( t ) ( tan x

=tan"' (-2 cot 2x) +C

Hence, (d) is the correct answer.




Question 7:

-X

= dx,j dX.
ass ‘[e +e?* +1 “-"" s
bitrary constant c, the value of j - I equals to
Then, for an arbitrary Py i
Solution:
1 e - +1 +e* +1
+C (b 1o —7|+C
(a)2|°g( 2"+1] () g( —e* +1
e —e* +1 +C () 1 e"+ez'+l +C
P ] e
® IOg e +e* +1 " —e?* +1
e!x
= [—e—dx
J J.1+e2"+e“'
Ix _ i .
7-1= [ e [ (w=e*)
1+ e* 144’ +u'
Yo |
1-—|du 1—-— |du
( u’ _ u) dt i
1 Z-I 2 I‘z-l ('—u+;)
l+—z+u (u+_) -1
L u
1 t—1 1 n—=u43
=—log|—|+C==1 o SRS il (e DT
2 elie 2 WHu+l
1, [e¥—e+1
O e
] ey R

Hence, (c) is the correct answer.

Question 8:

‘[(1 +x?)
(x >0) is equal to
(a) e *.tan”' x +C

-l <4
eun x -(tan lx)l

(b) +C

(c) e -(sec"(\fl +x) +C
(d) ™' *.(cosec™’ (\’1 +x)+C

Solution:

2
[(sec \/1+x )% +cos '(1+:2 )]dx,

’ - o 4
Notelhatscc'\/|+xz=tan'x;cos'(1 xz]=2tan'x.
+ x

Forx>0
{(tan" x)? + 2 tan™ x} dx,

=

=[5

Puttan™' x =t

=[e@ +2)di=e 1= e *(tan™ x)? + C

Hence, (c) is the correct answer.



Question 9:
(x-1)

(x+1) Jx’ +x? 4+ x
2
(a)Ztan"1’x+'+C (b) tan""x—tx—” +C
x x
2
(c) 2tan™’ "5—:—'2 +C (d) None of these
x

Solution:

The value of I dx, is

(x-1)
(x+l)Jx_'+ x'+ x

(x*-1) 5
J(x+ 1)? J;'+x’+ x

Let I=I dx

_I x'(l-llx’) di
(xz+2x+l)Jx‘+x’+x

-I L-1/xY)
x(x+2+llx)-x,[x+l+l/x

Put x+-l-=t.
X
=(1-1/x*)dx=dt

di , -
- Im , which reduces tojm g

2z dz

(z’ +1) Jzz

dz 2
=zlz’+1=2m‘ ")+ C

Let t+1=2°

dt=21dz=I

2
=2tan”' (Jt+ 1)+ C=2tan™" LAl SR
Hence, (c) is the correct answer. %

Question 10:

d. .
The value of I —(;:;03_-x;' is
x-a

s | o | x-b
(a) 2sin b_—:+c (b) 2sin —

(c) sin™' ": ~8..c (d) None of these
-a

Solution:

+C

Let x =a cos’ O + bsin’ 0 in the given integral.

So that, dx = a (2 cos 8) (- sin 0) + b (2 5in 8) (cos 6) d®
dx =2(b~-a)sin0 cos 0 d9
2(b~a)sin0 cos 0 dO

l=
IJ(acos'9+blin'0-a)(b—a cos’ 0 - bsin® 0)




in® cos 0 dd
=2(b-a) sin
I\ﬂ;sinlﬁ-asin'ﬂ)(bmsza—a cos’ 0)

=2(b-a)] sin 0 cos 0 d9
(b —a)sin0 cosO

X-=g

=2 [19

+C

=20+ C=2sin""
-a

Hence, (a) is the correct answer.



