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Class XII : Maths
Chapter 7 : INTEGRALS

Questions and Solutions | Exercise 7.6 - NCERT Books

Question 1:
X sin x

Answer

Lot ] = j‘x sin x ey

Taking x as first function and sin x as second function and integrating by parts, we

obtain

[ =x jsinx dy — J.d[%xj jsinx dx}dx
= x(~cosx)- [I-(~cosx)dx

=—xcosx+sinx+C

Question 2:
xsin3x

Answer

Lot ] = j‘xsin3xu’x

Taking x as first function and sin 3x as second function and integrating by parts, we

obtain
. d .
[ =x|sin3x ax— I{[d__l] jﬁmjx dx}
i
_ - —cos3:
=x( 1:0531‘]_ I][ cos \:] &
3 3

—xcos3x |

_ Treosax +— jcos.‘ix Friy
3 3
~ —xcos3x |

=" """ 4 gindx+C
3 9

Class XII MATH www.esaral.com 1



User
Typewritten text
Class XII : Maths
Chapter 7 : INTEGRALS

User
Typewritten text
Questions and Solutions |  Exercise 7.6 - NCERT Books

User
Line

User
Line

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


Je/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

Question 3:
xte'
Answer

Lot I = Ix:erx

Taking x? as first function and e* as second function and integrating by parts, we obtain

l=x" Ie’ dv — I{[% X ] Je”cix}cir
=x’e" - IZ.r-e"dt
=x'e* =2 J.r e dx

Again integrating by parts, we obtain

= xle* - 2{1- Ie”cix - I{(%r} je-*m}de

= xe* —2[)(&'* - e"u{x}
=xle" -2 [xe—f" - e'r]
= xle* —2xe* +2¢" +C

=¢" [xz -2x+ 2] +C

Question 4:
X logx

Answer

= I
Let ! Ix log xdx

Taking log x as first function and x as second function and integrating by parts, we

obtain

f=|og.xj'.r dx — H[ilog.r]jx dx}dx

X 1 &
=logx-—— il
5 2 I x 2

_xlogx  px

T2 _J-E'iv

B x° lﬂgx_x" +C
2 4
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Question 5:
x log 2x

Answer

Lot I= Ix log 2xdx

Taking log 2x as first function and x as second function and integrating by parts, we

obtain
d
f=]0g3.rf.rdx—J d—2|ogx dex dx
by
x° 2 X
=log 2x- 5 —j-zx- > ddx
__rzlug.?x x
= —jzdr
_.\lelznglr_x_E
= ; +C

Question 6:
x*log x
Answer
I=|x"logx dx
Let I &
Taking log x as first function and x? as second function and integrating by parts, we

obtain

I=logx -l-:u:2 v — I{[dix log x] szdx} dx

x’ 1 X
=logx| — |- |——dx
£ [3} x 3

."-I 2
_x ﬂgx—j%dx

3
_Xlogx _x o
3 9
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Question 7:
ysin ' x
Answer

I = |xsin " x dx
Let -[

-|I _I . . - . .
Taking 3 X 35 first function and x as second function and integrating by parts, we
obtain

W1—x
_x‘ﬂin']x+lj -x g
2 21—
:x"‘ﬂin’x-l_]j{]—xz 1 }m
2 2 1—x* |
¥sin'x 1| I
= 2 +£ j{ I— = I_x:! }{ix
sin'x 1 ; 1 1
= +— 1—x"dx - dx
S I

2 il
sinTx 1|« 1. . .,
=—+—{—\.-']—x: +—sin”' x—sin ‘xl +C

2 202 2 [
sin'x x o |
- T I_. 2 —x -1 __L" -1
) +4\J ¥ +4€m x z'im x+C

=l(2xf—1}sin" x4 1-2 +C
4 4

Question 8:
yvtan ' x
Answer

I= Ixtan "x dv
Let

Class X1l MATH www.esaral.com 4
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" _I' - . - . .
Taking N X35 first function and x as second function and integrating by parts, we

obtain

I=tan' x |xcx— {[itan'l x] J-xrix}dx
ax

—tan"' x| = —I ! j~£c.{x
2 1+x~ 2

2 | g
=x tan x_l—[ X iy
2 2 +x

I 3
_x tan x_l x +}_ | e
2 291+ 1+x

=_'c"tan"x_l [ Iﬁ e
2 2 | +x

I
_xan X ta; x—%{x—tan ‘x}+{:

3

x - x 1 _
=" tan 'x——+—tan ' x+C
2 2 2
Question 9:

yeos ' x

Answer

I = Ix cos ' xdx
Let

Taking cos™!x as first function and x as second function and integrating by parts, we

obtain
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I'=cos I.\:I.\:cﬂt—l{[ii(:(is ]xjjnit}d'c

dx
2 -1 :

—Ct’!b1.‘l:t—— —-t—(h
1-x° 2

_ x"cos \*_llol—ftqildx
2 27 J1-»7

Ceosty 1 1
=w__jl_5m5 'y {1)

where, I, = I-s}'l —x'dx
=1 =xyl-x" —jdiu".] —x° jxdx
iy

'
[~

=1 =xyl-x* —j%..n&
2J1=x"
= -x°
=1 =xyl-x - dx
. ==
=1 =xyl-x" —j—l_x-_ldx

=1 = xy1-x° —{J\F'l—.r: aft+I f—ci_vq}
l -

AWl—x
=¥} :.w’l—T—{!ﬁcos 1}
::aZI,:xm—ccs"x
oA :'—tﬁ—%ms 'y

i

)

Substituting in (1). we obtain

xeos'x 1 -1 1 |
I = ——| =vl-x"——cos x |[——cos x
2 2

2 2

(Exz —I)

A eos ! a—Syl-xt +C
4 4

Class X1l MATH www.esaral.com 6
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Question 10:
(sin II)_
Answer
Ism t -1 dx

Taking ( ’ ) as first function and 1 as second function and integrating by parts, we
obtain

. (d . .,y
!:(sm x]flrir— j‘«—{sm .r) -fldx dx

2sin' x

=(SII’1 .X') X- J]_T

r(sm r jsm x( i}dx

xdx

L1=x )
S | : P —2.'
o e
:_'c[sin"x}1+ xin"x-Edﬁ—I |] 2.2 ]—_r"‘dx:|
- X

= x[sin" Jc}n2 +241-x% sin”' x - Ildx

=.‘{[Sil’]_lx}_+2\|'|—x3 sin” x-2x+C

Question 11:

xcos x
¥
Al=x

Answer

[= Ixms" x

dx

Class X1l MATH www.esaral.com
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-2x

!
2

1 xex

Q05

J

—2x

s

=

. '_l - -
Taking 95 X as first function and

we obtain
-1/ -2x d
[=—|cos'x — dx — [ ms"_r]
5 = I{ py

-1
i V1-x*
- _hn'l—x2 cos ' x+ szx}
24J1-x% cos 'x+2x}+C

—|:\I'I —x" cos ! x+x}+C

cos ' x24/1-x" —J-

I

Question 12:
2

xsect x

Answer

I= Ix sec” xdy
Let

)

as second function and integrating by parts,

5

-2x

dx
Vl—x*

zﬂm}

Taking x as first function and sec’x as second function and integrating by parts, we

obtain

I =x [sec” xd - jﬂ:

—x} Isec3 xdx}dx
X

=xtanx— Jl -tan xdx

= xtan x + log|cos x|+ C

Question 13:
tan ' x

Answer

Class XII MATH
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— . |
¢ I = Il tan  xdx

" _I' - . - - -
Taking N X35 first function and 1 as second function and integrating by parts, we

obtain
[ =tan™ x_[lﬂir— J{(%L&n" x] I]-cix}ﬂir

: _,-xcir

= tan 'x-x—

= xtan 'x——

l+x

= xtan x—élog|l+x3|+c

= xtan 'x—%log(l+.rz)+(j

Question 14:
.r{lﬂgx]z
Answer

[ = Ix[lﬂg x]: dx

Taking {]ﬂgﬂ as first function and 1 as second function and integrating by parts, we

obtain

1=(logx)’ [xdx- ]'H[—mg 'c] } xdx}dr

x 2 1

2

—i{l::-g:vc}2 - _[x log x dx

Again integrating by parts, we obtain

Class X1l MATH www.esaral.com
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I= x?:{logx}f _{Iog x Ix dx — I{% log x] dex}dx}

_J"-E-(I-:a:_g,,rr‘j'J —{%—log,t— I%x?dx}

%[Iogx]’n —%log;w% '[xuir
:%[Iongl —%logx +x—4-+C
Question 15:
{x’ +I}Iogx
Answer

Let I= I{x: +])Iogxc£r=fx: log x dx + Ilog:cdx
letI=1 +1, .. (1)

[, = jx' Iog,rcirand I, = jlogxair

Where,
I = sz log xdx
Taking log x as first function and x? as second function and integrating by parts, we
obtain
I =logx— J.r'";,i'c—f iIa.::rg,a.' jxlcir dx
dx
el X
=logx-——|—- —dx
¢ 3 '[1' 3
x 1/¢ s
=—logx——| |x"dx
3 3” )
. logx - * +C, - (2)
3 9
I, = jlogxair

Taking log x as first function and 1 as second function and integrating by parts, we

obtain

Class X1l MATH www.esaral.com 10
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I, = 1ung1-dx—j{[ilogx) j’l-ufx}

=logx-x- _[1 - xdv
X

=xlogx— j-ld.r
=xlogx—x+C, ~(3)

Using equations (2) and (3) in (1), we obtain
i =x—]ngx—x—+cl+x|ngx—x+C,

3 9 )

3 3

= J%lﬂgx-J%+Jc'l{:rgx—xﬂ{(.‘l+CJ}||

3 3
=X 4x Iogx—i—x+(f
3 9

Question 16:
e"(sin x+cosx)
Answer

Let I= J'e* (sin.x +cosx)dr

oS () =sinx
_ () =cosx

e el )
It is known that, [e{f ()7 (x)jdv=ef(x)+C

Sl =e"sinx+C
Question 17:

xe’

[I +.‘(}2

Class X1l MATH www.esaral.com 11
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Answer
Let [ = Lﬁif=j€r i — dx
(1+x) {U+xy
[ 1+x—1 ’
_‘[ [{]+x}1}d_
S AR S N
_'[L []+x {1+I]Z}d_
I frx)=
Let f[l]_mg () (1+x)
N I{lif de=[e{f (x)+ £ (x)} e

It is known that, Jl

]

{f(x)+ /(3 dx=e"f(x)+C

xe"

2

]+x}

Question 18:

()

Answer

- l+sinx

e

| +cosx

Class X1l MATH www.esaral.com

12



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


Je/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

_t[ 14 sinx
&
1+ cosx

3 X 2 X
5iN° — +cos
2 2

. X X
+ 251N — cos
2 2

X
2cos’
2
) 2

X X
$in _ +cos
2 2

o . ox
¢ (Slll > +C0s

I | =

x
2cos’
5

+F

2 X X
e’ | 1+tan® +Ztan2}

1 1( x
=—¢| I +tan—
2 2

X X
=—¢"| sec’ —+2tan—
2 2

2

=]+ 510 x ) edx

¢"(1+sin.x)dy =¢' lsrf:-:z ¥ rtan>
( 275

It is known that, J’e"{j'{x]Jrj"{x]}dx =e' f(x)+C

From equation (1), we obtain

j-e”{] +sinx)

de=¢" tan£+C
{I+cu.~‘.x] 2

Class X1l MATH www.esaral.com 13



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


Qe/Sa ra | JEE | NEET | CLASS 8 - 10 Download eSaral APP [

Question 19:

Also, let ¥ O
!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,

R e +C
X
Question 20:
[.t —3}(3"
{I_I]J-

Answer

. x=3 o x—1-2 .
) {{x—lr}”’“f {{x—lf}d‘

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,
x—3 ¥
et € e

(x—1) (x—1)

Question 21:

e 8in x

Answer

Class X1l MATH www.esaral.com 14
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et = J‘ehsin xdx (1)

Integrating by parts, we obtain

/= sinxj-el":ir - j{( j‘c sin x] J-ez"d'c}dr

ix

€

ix

) ¢
= [ =sinx- ; jcosx- elx
e“sinxy 1 ¢,
== 55 e’ cos xdv

Again integrating by parts, we obtain

3 S
I = e ema l msx_[e:”d:r - j [ 4 cm‘;x] jej"dx dx
2 2 dx

. o iy
L e’ siny 1 cos T e I[_sin ,r] ¢ dx
2 2 2

2
2 u I
—7=F sinx_1)e msx+l’[ez"sin.xdx
2 2 2 2
:Hze" sinx e cosx_l!
2 4 4
1 ¢ -sinx e cosx
=I+-1= -
4 2 4
5 e Tsiny e cosx
==I= -
4 2 4
Irx = Ix
:”:i e sinx  e”cosx iC
5 2 4
:”:;35 [2sinx—cosx]+C
Question 22:
. 1[ 2x ]
sin -
l+x°
Answer

Let¥=tané o dr=sec’ @ df

Class X1l MATH www.esaral.com
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l+tan- &

- 8in '( 2x1]=sin '[MJ=sin '(sin 20)
1+ x° -

=26

. | EI o z
- _“sm [Hx_,]dx—jEﬁ-sec 6do :EI{?-secthf{?

Integrating by parts, we obtain

2{&- IE;ECZ 0dé — {(:—Hej J‘ﬁecz ﬁdﬁ}dﬁ}

[ 6-tand - [tan &fﬂ

I
I
|

Il
I-b

[H tan & + Iug|w:;€|] +C

Il
I-¥

xtan™' x + log ! —| [+C
| W+ x

=2xtan x+7105(1+1 ] +C

=2xtan 'x+ {——log 1+x }

=2xtan x—lug(l+r )+

Question 23:

J‘l.fe.t"dr
equals

(A) %e +C (B) e +C

(C) %eﬂc (D) Ee*"+n:
Answer

I = jx" E'T] dx
Let

Also, let ¥ =1 3x’dx=dt

Class X1l MATH www.esaral.com
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——¢" +C
3

Hence, the correct Answer is A.

Question 24:

fer" sec.x(1+tan x)dyx equill

(A)  e'cosx+C (B) e'secx+C
(C) e'sinx+C (D) e‘tanx+C
Answer

j‘er" secx(1+tanx)dyx

et 1T J'e” secx 1+ tan x) dx = fe* (sec x +secx tan x)dyx

secx = f(x) o seexan x=f"(x)

!e" {F(x)+ f'(x)pde=e"f(x)+C

Also, let

It is known that,
sl =e"secx+C

Hence, the correct Answer is B.
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