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EXERCISE 7.10

Evaluate the integrals in Exercise 1 to 8 by substitution.

[
J 5 dx
L 0x*+1
Solution: .
i X
J _ dx
X +1

Given integral: °
Let'stake x?+ 1=t

Then, 2xdx =dt

x dx =" dt

Whenx=0.t=1and whenx=1.t=2
Now,

r X ~dt

J . dx = | —

- X"+ 1 2t
_1rdt
=37

1 2
= —[log|t|.
2 1
= —[log2 —logl]
2
1
= —log?2
2
F|
a [ 5
I “/sin ¢ cos” O do
2. 70
Solution:

.'\.

Jﬁ.fsi;th)cosjq) dd

Given integral: °

I = jﬁfsinq) cos’d dd = j.. fsindcos ¢ cosd dd

(]

Let’s consider
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Jsind (cos’d)? cosd dd = ]ﬁisinq) (1 —sinfq)): cosd dd

Also, let sin ¢ =t = cosddd =dt

Sowhen @ = 0, t = 0 and when ¢ =

Hence,

Izj\/?(l— t:): dt

b | S
—t
I
—_

Expanding and splitting the integrals, we have

:jﬁ(l— t* -2t dt

e 2
137117 7
2 2 2 4
2 2 4
311 7

[—

54+42-132 o4

231 231

Jsinhcos’d do

'——-—le|,‘-

Therefore, ”

1 2:
J sin”~! rz dx
\ 0 1+ x

Solution:

=64/251
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f o 2x
Jsm" _ lex
Given integral: © X7
Letustakex=tan B = dx=sec? 6 d 0
Sowhen. x=0,0=0and whenx=1.6==x/4

' A 2x
[=|sin"| — dx
[

0 X

Let
Now, by substitution I becomes

4 . o) » .
[= jSiﬂ_' [ﬂ}serﬂdﬂ
g tan 06 + 1

Transforming the trigonometric ratio into its simple form, we have

1= Jsin"' (sin26)sec’6do

i
u

Applying the inverse trigonometric ratio, we get

| &

1= | 26sec”0do

o

1= 2[Bsec’6de
Now, by applving product rule as:

[wvdx = w [vdx —,IJE.{J' de}d}(
dx

o N P 1
— 2| 0[sec’ode —| —a.{.l sec-eda}da |
de 1,

= E[Btanﬂ ~J1.tan EldEl_[T

ik
I.
i
I

= Z[Btan 6 — log|secﬁ
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i

tan — —log SE‘-CE —0 + log |se-r.: O| ]
4 4

—lc:-g(_\E) + logl I

|
-2
1

=lEH R&|lE3 &=

I
]

1 g
Jsiﬂ"[ =% de _
x- +1

Therefore, ©

ra | =

+ log(2)

2
fﬂ xNx+2 (Putx+2=17%
4.

Solution:

jx«fx + 2dx

Given integral: ©

Let'stakex+ 2=t = dx=2tdt

And x=1t-2

Sowhen. x=0,1t= 42 and when x = 2.t=2

Hence, after substitution the given integral can be written as:

-

]x\fx + 2dx = J(t: —2)\/1:_:2td1:
0 2
Taking the square root we have,

=2 [ (£ —2)ttdt
1 |

= zj (t°—2)thdt
2
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Applving the limits after integration, we have

@) 220 (V2] 2(V2)
TS 3 5 3
- ) i N
-1 E_E_4\/§ 1 4\/5]
s 3 s 3
_,,_96—80—12\/5—20\/5_‘
- _1 > - [Taking L.C.M for addition]
. 16—8ﬁJ
) 16(2—\5_‘
15 ]
- [After taking common terms]
16422 + 1)
- 15
2 ] s IS '
Jx«,‘x—idx:m\/:(\/: 1)
Therefore, © 15
> sinx
2T T dx
.J.'} ]+c052x£
Solution:
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J SImMx _ dx
Given integral: ° : cos X
Letcosx=t
On differentiating,
-sin xdx = dt
sin xdx = -dt

NCERT Solutions for Class 12 Maths Chapter 7 -

S0, whenx=0.t=1landwhenx=n/2.t=0
Hence, the given mtegration upon substitution will change as

SIN X dx — _J dtw
1+ t°

'L_-.—*I_J|.'-|

-1+ cos'x

On integrating, we have

odt 1 7T
—j — = —|—.1an t ]

= —|tan" O—tan" 1|
- .
= — 0__I
L4
S
_ it
4
] S X dX T
Therefore, ” 1+ cos’x 4
2 dx
JD 4 2
6. X+4—x
Solution:
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dx
X +4-x’

e e L

Given integral: ©

Toodx R
'S[X—4—X: :E[—(x:—x—il)

The given integral can be written as,

-

] dx

2 1
-.-—X_—K—_
': 4

1
-4
m )

[Bv completing 1ts square method]

x—l =t=dx=dt
Let 2
1 3
x=0t= -3 andu-‘hen};:l‘r::
So when - -
After substitution, the integral changes as:
| dx B i dt
of(M7Y (. 1Y (7)) e
[EEA P [ g
Iy = =/ -] |
dx 1 a+ X
[———— = —log
| a) —(x) | 2a a-x
[Asw.k.t, L J

On integrating, we have
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3 (17 N t.!_-
? dt _ 1 lm'-._ . )
Jrgmy o] L[N T
_E - _{Ir | I-'_ : : -t .
Applying limits, h
(17 3 (17 1)
1 T2 2 |2 2]
= —|log- ~log - '
V17| 1703 T VT
P PO
i - - -~
: (V17 +3) (V171
= log - log

. [Using logarithmic properties]
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I G}
77| (5[5 + 1)

1 (25+17 + 10417
= log| - ]

J17 25-17

1 [(#2+10d17)] 1 [(21+5417)
' log| -

Nl 8 ]:JF 1 ]

JI dx
. 132 +2x+5

Solution:

J dx
DT
Given integral: ! X ZX +35

:J dx
(x? +2x+1)+4

:j dx

Slx+1)y +(2)

’ ( ) ( ) [Bv completing the square]
Taking substitution, x + 1=t

So,dx=dt

Whenx=-1.t=0and whenx=1,t=2
Hence, the given integral 1s now changed as

dx B dt
_j-.(x—lf s (2) ‘!mz +(2)

|-dt 1

[As wkt X T a a
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Solution:

N 1 ) ..

J [ - Al e dx
Given integral: ! X=X
Taking substitution, 2x =t = 2 dx=dt
Sowhenx=1.t=2and whenx=2,t=4
Hence, the given integral will change as:
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Further, let 1/t = f{t)
Then we have, f (t) =-1/1

Converting the integral into the required form,

m%_;Jgﬁzjﬁ“}‘fﬁﬂéﬁ

-

[%meHM+F@ﬂﬁh=€ﬂm+C]

Up to integration, we get

[(£(t) = £1(1))etdt = [e'£(t) ]

-

e ;
4 2
et —2¢? 32(32_2)
4 4
Therefore, ! XX

4

Choose the correct answer in Exercise 9 and 10.

1

1 (x=x")3
The value of the integral Jl %
5 X

N (A) 6 (B) O (C) 3

Solution:

dx 18

(D) 4

Given integral: ~
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dx

Now, takingx =sinf = dx=cozsB8dB

So when,

X = l 6= sin™

3

1)
3)

3 and when x = 1.8=a?2

Hence, after substitution the given integral will become:

] (sinﬂ—siJfBF
I = ] ——— |cosBdb
T s o
p s111 6 3 1—sin’6 3
— ( ) [ , } cos0d6
i s o
- \3) [Taking common]
) 5111 6 EECDS:EI 3
_ ( ) ( } cos6d6
Sy sm 0
LN [Simplifying by using trigonometric identity]
3 sin8)3 (cos0)?
= ( )( ) cos0do
o sin - 0.s1n°6
2 cosB ElS 1
O ) -9
w1 (sing) 3 )M
.3 [Simplifying by using exponents properties]
! cosB 3 .
— u cosec-8d6

o 1 (sin0)
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ik

= ] [(cotﬁﬁ J.cosec:BdB

110
sin™| - |

Now, letcotB=t= - cosec?8d8

e
So when. B = sin [gJ t= E\E and when 6 =

| =

After substitution, (1) becomes:

= j —(t]% dt
242

On integrating and applying limits, we have

2

3 122

8

L g 1.2
-3/ 0 -(ava)
__E__ E_ 3 4
- 8_ (-Jg) _‘:§|:(8)J
=216}
=6

Therefore, the correct option 1s (A).
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If f(x) = I;r sinf dt , then f”(x) is

(A) cosx + x sin x (B) x sinx
10. (€) x cosx (D) sinx + x cosx
Solution:
Given integral function: f JT sin tdt

Applving product rule, we have

[uwvdx = u. [vdx —fﬁ.{fvdx}d}c
dx
So,

)=t|sintdt - [ Jsintdttdt=[t cost ( cost)dt
J N (-

Applving the limits, we get

. —%
= —t(cost) + sint |
=-xcosx+tsmx—0

Thus, f(x)= -xcosx +sinx
On differentiating_ we have

f (x) :—{x.—ccrsx + cosx.ix + iSL‘[IX I
dx

f(x) =-[{x (-s1nx)} + cosx | + cosx
=xsinx—cosx+tcosx
=xXsnX

Therefore, the correct option 1s (B).
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