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CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Exercise 7.10

Evaluate the integrals in Exercises 1 to 8 using substitutions.
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1. |—= ax
o X +1
1
- .-'I..- _
Ans.Letl= | —— dx
- x +1
li' x4 )
= — - . A 1
22 x+1

Putting »~ +1=7
dt
dx

= 2x=

= lxdx=dt
To change the limits of integration from x to t
WhenX=0,t=X2+1=0+1=1
Whenle,tzx2 +1=1+1=2

*. From eq. (1),

dt
¢

b | =
et P 3
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b | =
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AJ5in @ cos @ dg
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o P | By

Ans. Let1

mcnﬁj |;:_'} a,'l_,r:,} .......... (1)

Putting sin @ =1

I
o P b | 8y

At
— C05 I';}=—
ag
= cos @ dQ=dt

To change the limits of integration from @ to r

When ¢=0.r=sing@=sn0=10

&

When ¢ =

e

: . AL
=;!.‘:5111¢.‘r=5111?=1

. From eq. (i),
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Afsin gcos’ Ppcosg dg
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Afsin [L".DE (;"i-] cos@ da

1
s P 3 | 2

fsin g [1—5111 (;5"] cos @ da
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_134+42+1312
231
64
= — Ans.
231
foal 2
3 |5111 — | dx
5 A+
1-. lf 2x 1
Ans. LetI = |51r1_ x| o, 1)
. 1+ x )

Putting x =tan &

dax
= " gec’d
d&

= dx=sec’ & d@

Limits of integration, when x=0.tan&=0=tan 0 = g=0

i
when J::]:tané':l:tanz

- g==2
4

*. From eq. (),

_ .-'-. l ~ _-'-. F-"ta_ﬂ S :-\._l: . )
=1 sin™ ===l lsectg 48
A+tan*8 )]

e

eah

.

£ P 1o | 3y

(sin™(sin 26 ) |sec” 6 d&
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28sec 8 dE

£y P, 1 | 3y

|
-
& ;.F—-._I_.,l B

Gsec” 8 d8

[Applying Product Rule]

=2/ (f.tan8)7 — | 1.tan 8 d6
r ox E
=2 Itan——[:l—|tan|9a'5

T =
=2 ——|(logsecH &—‘
T~ (logsece)?

T | T \
= 2| —— logsec — —logsec(® I—‘
4 4 /]
T vl
-2 Z—(log 2 —logl]
4 J
1
T =
= ——2log 2-
2
T 1
=——2—-logl
2 2
A
= — —log 2 Ans.
3 g
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4. |.T x+2 dx
Ans. LetI = | x4+ dro (i)

Putting .f-+ 2 —;

= x+2=¢"
ax
ar
= dx=2tdt
Limits of integration when »=10_r= .\E andwhen x=2 r= J_T =2

*. From eq. (1),

(2 —2)2.2¢ dt

P —
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=2\ =-2) ar
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: 1.|32—4J§|—§|8—2J:7||

L1 32 4J:T_E+4ﬁ

s 5 3 3

795—12£—sm+mﬁ_|

-

[ S

o
= sinx )
5. [ _I0X g
- 1+cos” x
Ans. Let] = I 511X o
- 1+cos* x
= r _Siﬂ x _ .
_| - e (1)
- 1+cos x

Putting cosx =1
: dt
= —sfxX=—
(X

— —sinx dy=dat

Limits of integration when x=10,r =cos0"=1 and when x=
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dx

«JFJF’I_E:
1 r 2 L2
= log = 2 :-.
7| T (1
2 2 2)
| 1 dx = 1 1|:|E|ﬂ+1 |
| “a —x 2a  |a—x|]

_ Llog(mﬁ’ y \/ﬁ+1>

/7 JIT—3 ~ JTi-1
1 20+ 4417 )
= ——=log = |
17 20-4:17 )
| 4{5+17)
= ——log— '.
17 4(5-17)
1 (3+417)
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1 .
- &I.-II:-
X +2x+5

1 .
- &I.-II:-
_ | i

X +2x+1+4

Putting x+1=7¢

dr
= I=—
ax
= dx=4dr

Limits of integration when x=—1f=—-1+1=0 andwhen x=1.t=1+1=1
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2 1
. Fromeq.(),l= | =——— art
77
1..-" _1 I"'.l:a.
= — ftan —
2\ 2 ),
[ 'y 1 i ]. -1 ."n."_
| = - dx=—tan —|
" x+a a a |
[ 42 0]
= — tan ——tan —|
2| 2 2
= _|tan" 1—tan™" O |
2_ |
1/ Vo
=— ——=0|=— Ans
21 4 |8
g ll 1) = g
—_—— - a0
N> 22T
11,
Ans.LetI=| eI -l s VSN i)
S 2y )
1\ 2x

Limits of integration when x=1,f=2x1=2 andwhen x=2r=2x21=4

*. From eq. (1),
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11 1  dt
I= | —_—— g —
5 I { I \". 2
i — 2 _I
2 Tl2) )
H2 20
= | — — — iE'_
vt ) 2
4 - 5
- 1 11 ., .
= =2 -—= € dt
32 \E .
1M 17 .
= | === € dt
‘::'\-,\_I I-"-
4
= |{f(2)+f'(2)} & d
[t 4
=€ fII_I}ﬁ
= (%),
_ et &
4 2
_e —2e°
4
1f 1 A
_ € |# 2) Ans.
4

Choose the correct answer in Exercises 9 and 10.
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. L
Lix—x )3
9. The value of the integral | ——— dx is:
1 ¥
(A) 6
B)O0
)3
D)4
L
Lix—x )
Ans. LetI = | ———— dx
1
_ ) e
dx O3
_ 1 ;KF_1J| :;_r'
L e
! e
. .
i.x[f =-1PF
= - o
1 _.,:4
L 1
_ =T =1 X7 dx
: .
—1: 1
I Y O U, T .
- 3 ‘![1 1P| =227 ) dx 0

Putting + = —1=7¢

£,
=

= —2x " =
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-
—_

= =237 dy=dr

Limits of integration when

-
¥4

—1=3"—1=g and when _1;=1:;=['_1_']': 1=1-1=0

- —

1 F1

_:I =| — :
37 13)

xr=

*. From eq. (),

b
I
ra| |
—&
18 P o s
L
Lid |
2

Ry
-
L=

|=.:|'|_.
Lid | -l—-l il

L
'--
[F=]

'*-’|.|_.
e | ad

|
I
[
G

#16=6

G | Ld

Therefore, option (A) is correct.

10.1f f(x) = |zsin¢ &t then f'(x) is:

£ P o—

(A) cos x+xsinx

B) xsinx
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(C) xcosx

D) sin x+ xcosx

E]

Ans. f(x)= [Iﬁiﬂ tdt

-

i
B
L5

= [I['_—I:DEI_']} —|1{—cost) dt

7 P m—

[Applying Product Rule]

= —xcosx—0+|cost gt

e P

= —xcosx+(sin z.‘_']z

= —xcosx+sinx—sin 0°

= —xCcosx+sinx

S x) == [J:['_— sin x ) +( cos x| 1}+ cosx

= ¥s5ifl X —COSX+COSX=Xsin X

Therefore, option (B) is correct.
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