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Chapter 7 - Integrals

sin 2x

Answer

The anti derivative of sin 2x is a function of x whose derivative is sin 2x.It is known that,

i(cos 2x)=-2sin2x

dx
1 d
= sin 2x = ———(cos 2x)
2 dx
d ] )
sin 2x ;—{——COsz\J
de\ 2
: : 1
sin2x is - ;cos 2x
Therefore, the anti derivative of <
Cos 3x
Answer

The anti derivative of cos 3x is a function of x whose derivative is cos 3x.
It is known that,

d ;.
—(sin3x)=3cos3x
dx

1 ¢ o oo
= cos3x = (sin3x)
s |

3 dx
5 a1 \
.€083x =—| —sin3x |
dx\ 3 )

i
cos3x is —sin3x
Therefore, the anti derivative of

Page 1 of 216



Class XII Chapter 7 - Integrals Maths

e2x
Answer

The anti derivative of e?¥is the function of x whose derivative is e?*.

It is known that,

d (3 _ 2
d\‘(c )_-(
1 d

:>L7:( = Eﬁ(t’:l)

e 4, ‘i {] I'v)
Set=—|—e
dx\ 2

Therefore, the anti derivative of 2

(ax+b)
Answer

ax+b A
The anti derivative of ( ) is the function of x whose derivative is

It is known that,

i_(ax +b) =3a(ax+b)

dx
= (ax+b) = Li(ax +b)’
: ' 3a dx
» d( 1, 3
s(ax+b) :E(E(a\wh) ]
(a.\'J.»b)2 is L(a_\' + b)z R
Therefore, the anti derivative of o . (ax+b)
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sin2x —4e’
Answer

(sin 2x—4e™ )

The anti derivative of ’is the function of x whose derivative is

(sin 2x —40“)

It is known that,

g 1 S U 5
| ——cos2x——e™ stm 2x—4e™
dr\ 2 3
( - i 4
(sin’_’.\‘~4e" L—Ewb""_:{(
Therefore, the anti derivative of * is .

J’(4<"'" +1 )z/.\‘
Answer

j (4¢™ +1)dx

=4 Ic: “dv+ Il(/.\‘

/e;, \
=4L,
3 )

4
=2e" 4 x4C
3

+x+C
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Question 7:
) I
I.\"‘ [I— - ]dx
o 03

Answer

I.\‘3 [ - .\L ]dx
- Ji' -1

= I.\'3 dx — J ldx

1

=ir——x+(_‘
3

Question 8:
I( ax’ +bx + c) dx

Answer
ﬂ ax’ +bx+ (') dx

=a Jx“ de+b J'xc/x +c Il dx

=aqa X +bh 2 +ex+C
3 2

ax’  bx* .
= T+—+<‘x+(
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Question 9:
I(Z.\'7+<?")¢lr

Answer
I(Z.\" +e )d\'
=7 J.,r:d.\' + jc‘dx

\,}\
=2['—~J+e"+(,‘
3

= —2.\‘5 +e" +C
3

Question 10:

(-

Answer

(-

= I(.r+l—2}l\'
X

= I,rdx + jl\ dx—2 jl dx

= ‘T +log|x|—2x+C
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Question 11:

~dx

2

J' _'.‘7_3 +5 f:, =4
X
Answer

3 2 _
x+Sx -4

2

= j( x4 5—4x7? )dx
= jxd\’ +5 Il dx—4 jx"3 dx

2 1
= L+5.r—4(')‘—J+C
2

.

-

x° 4
=—+3x+—+C
X
Question 12:
I
x

Answer

J-\f" +3x+4

——lX

Jx

5 1 1
= J‘(.\r2 +3x2 +4x 2 de
3 |
3(.\'3) 4[,\'3)
—24C

J‘x" +3x+4

X2
== 4=ty
3 1
2 2
7 3 i

2 +2x2 4822 +C

N 9 o

7

X2 +2x2 +8Jx +C
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Question 13:
e

Answer

IL;*_t‘_-_ld

On dividing, we obtain

= J.(x: + I}/\
- J..t:dr + Ild.\‘

=£—+x+C
3

Question 14:

I( 1—x Wxdx

Answer

I( 1—x Wxdx

" I(J; a3 },x

1 3
= I.\': dx — Ix3 dx

X
=———+C
3 5
2 2
2.2 2
:—.\""‘Tx:'f‘(,
3 5
Question 15:

[Vx (357 +2x+3) dx
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Answer

"'\/}(3.1': +2x+ 3)dx

5 3 I
= J(l\*z +2x2? +3x2 }Jx

=3Ix§dx+2_“.r§dt+3!.\‘;cit

Question 16:
I(Zx—3cos x+e' )dx

Answer
I( 2x—3cosx+e’ )dr

=2 I.\'dx -3 Icos xdx + Ie" dx
2x°
= % ~3(sin x)+e +C

e

2 . .
=x" =3sinx+e" +C

Question 17:

J.(.'sz -3sinx+ 5\/;)dx

Answer

J.(.'sz -3sinx+ 5\/;)dx
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=2 j'.\':dx -3 Isin xdx +5 Jxlzdx

‘ 3 Question 18:

2x° x? .

=T—3(—cos.\‘)+5 — [+C |secx(secx+tanx)dx
: J
2 Answer

2 : k )
N I TN jsec x(secx +tan x)dx

3 3

- I( sec’ x+sec xtan .\')dx
2>
= ISCC' xdx+ |sec xtan xdx

=tanx+secx+C

Question 19:

— dx

>

cosec x

2
J‘ sec™ x

Answer
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= co? X

1 Question 20:
s~ x IZ—3si11.\'i
g T dx

z jsm’,\ o Cos” x
COS™ X

g Answer
= jtan' xdx :
2-3sinx
s 1‘7“(1‘-
= I(sec x—l)dx cos” x

= 2 Mk 2 3sinx
= Isec xdx I]d\ :I( s _""s"_]i]dx

=tanx—x+C Cos" X Cos x
= .[2 sec’ xdx—3 Ium xsec xdx

=2tanx-3secx+C

Question 21:
X +—
The anti derivative of x equals
1 1 5] 2

»}.\'7‘+2_\'3+C ;.\‘+ S @
(A) -~ (B) -

2 3 1 3 1

;.\'3 +2x2+C — X2 + 5.\'3 +C
(C) - (D) ~ -
Answer

Page 10 of 216



Class XII Chapter 7 - Integrals Maths

( I
\/; +—~Jd\'
L Vx

= J.\';d_\' + I.\' ;d.\'

3 |

WL
3 |
2 2
) |
=-=x2E2xd £ C
s |
Hence, the correct Answer is C.
d .y : 3
T‘/(.\')=’4.\'A — T
If “ ' such that f(2) = 0, then f(x) is
. 1 129 s 1 129
: i i v X = 2
(A) X 8 (B) X 8
1 129 s 1 129
- i i e W e s
Answer

It is given that,

() =ax -

4
dx X

s 3 i
4x’ —==f(x)
~Anti derivative of *
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T T B
s f(x) j4.\ x‘d\

f(x)=4 Ix‘d\' -3 I( X )d.\'

7(x) =4(?j]-3["_3-]+c

f(x)=x"+ I§+C
X
Also,
f(2)=0
( 1
F(2)=(2)' +—5+C=0
(2)=(2) @
:l6+l+(‘=0
8
|
DC:—{I6+ ]
8
-12
. 129
8
f(-\')=.\"‘ + ]1 _ 129
X 8

Hence, the correct Answer is A.
Exercise 7.2

Question 1:

2x
1+ x°

Answer

Let 1F¥ = ¢
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22X dx = dt

=

=loglf|+C

.-
X de= Ildt
|+ x° 4

= IogE|+.\"'l+C

=log(1+x*)+C

(logx)’
\ : .
Answer
Letlog |x| =t

—l— dx =dt
X

= IM dx = It:cir
k)
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1
x+xlogx
Answer
] 1

x+xlogx x(1+logx)
letl +logx=t

,]__ dx =dt
LX

= J.;dx = Il dt
x(1+logx) t

=log|7|+C
=log|1+logx|+C

sin x

. sin (cos x)

Answer
sin X . sin (cos x)

Letcos x =t
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. —Ssin x dx = dt

= Isin x-sin(cosx)dx =~ Isinrdt
=—[-cost]+C
=cost+C

=cos(cosx)+C

Question 5:
sin(ax+b)cos(ax+h)
Answer

i . ppey T
sifi{ izt yoos g £h) = 2sin(ax +b)cos(ax +b) _sin 2(ax+b)

2 2
2(ax+b) =t
Let ( )
. 2adx = dt
sin2(ax+b | rsint dt
= j ( )-d.r= Ibl £
2 2 2a
1
— [—cosf]+C
4a
-1
=—-cos2(ax+b)+C
4a
Question 6:
Nax+b
Answer
Letax + b=t
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= adx = dt

1
Sodx=—dt
a

: ' 1 55
= |(ax+b)2 dx=— |t3dt
I(m )2 dx aI ¢

Answer

x+2)=t
Let ( )
. dx = dt
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=5 J..\'\f{.\’Tde = I(l —2)\3{1_(11

1 f X
—=2| = [+C
5 3
2 2
N 5 a3
2a 25,
5 3
2 b} 3
=§(.\ +2)2——(x+2)2+C
Question 8:
xvV1+2x°
Answer
Let1l +2x2 =t
- 4xdx = dt
> tdt
—1 J‘x\.fl+2‘\'“d.\'= IJ;(
1)
:Zj,-d’
| /'3
2

=é(l+2x2)3 +C
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Question 9:
(4x+2)Vx’ +x+1

Answer

Let X +x+1=t

~(2x + 1)dx = dt

J‘(4x+ 2)Vx' +x+1 dx

x=Jr r(Va-1)
(\,G—l)=t

Let

dx = dt

1
2Jx

Page 18 of 216



Class XII Chapter 7 - Integrals Maths

x . t-4) L2
R di —" Ix = |—dt
el e e iy
=j'[ﬁ_%‘ 1 =2logl|+C
: : =210g!\/;—1‘+c
’2 ’:
=?—4 T +C
5 5 Question 11:
2P : T x>0
= () -8(1): +C Nl
_2’ ’_‘ —8{§+C Answer
3 | Let x+4=t
.2
=22 (1-12)+C
D
- 1 . dx = dt
=§(x+4):(x+4—-12)+C
2
=§Jx+4(x—8)+c Question 12:

(.\'" - l)~‘ X’

Answer

. J9c
Let x ==t
C3x’dx=dt
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= I(\ —l); xdx = I(\ —1)5 x - xldx

Fas 2
1|3 o3 8
—5 74‘? —.(
.3 3
[ 7 o 4
= SR I
317 4
bl I J

Question 13:

1

.
(2432
Answer

Let 2+4+3x" =t

. 9x? dx = dt
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= [ =t [

(243¢) 9°(¢)

- = =+C
18(2+3x")
Question 14:
% D 0
x(logx)
Answer
Letlogx =t
1
—dx =dt

LX

3 I | m (1-\' = I (1t"|
x(logx) (1)
miel

{2)

| —m
(logx) "
(1-m)
Question 15:
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5
9—4x*
Answer
Let 9-4x° =¢
» —8x dx = dt

x -1 ¢l
= J‘()_th-: dx = ? I; dt

-1 ,
=—Ilog|t|+C
8

-1 lo_a2lece
=?Iog[‘)—4.\ ’+(

2x+d

e
Answer

2x —
Let 2X +3=t

« 2dx = dt
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X
e
Answer
Let ¥ =
s 2xdx = dt

L.,
=*Ie" dt
2
1{e”
= [ - |+C
21 -1
1 -
==——e " +C
2
-1
= —+C
2e”
l.:n'l
l+x
Answer
’ -1 p—
Let tan x=t¢
1
—dx=dt
1+ x°

Page 23 of 216
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an x
e
= [E = [erar
1+ x°

= +C
|

:('Lm X +C

et -1

o

Answer

o |

e +1

Dividing numerator and denominator by e, we obtain

(¢ -1)

" x
& =g

X

(L)Z\' +|) (,\ +€‘7"

e —I e'—e”
:>I Ix J- dx

e +e’
dt

4
= Iog!r +C

=logle" +¢e *|+C
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Question 20:

2x -2
€ —e
1‘.

Fre?
Answer

2x -2x
; f

(2(" B M ) dvy = dt

= 2(8" —e “")d.\' =dt

9y x
e —e dt
— - = /x=j
e +e” 2t
1 ¢l
= —J.—dt
2:74
1 ]
=—loglr|+C
2
] 2x -2x
=;l0ge +e ’+C

Question 21:
tan’ (2x-3)

Answer

tan’ (2x-3) =sec’ (2x-3)-1

Let2x — 3 =t

. 2dx = dt
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= [tan® (2x-3)dv = [[(sec? (2x-3))-1]dx
o o
_% sec’ £di - [ldx

1
=—tant—x+C
o)

:];tan(E.\'—3)—.\'+(_‘

e

Question 22:
sec” (7—4x)
Answer

Let7 —4x =t

. —4dx = dt

Isec3(7 ~4x)dx = % J.sec2 tdt

=1
=—1(tant)+C
(tani)

=_—Ilan(7—4x)+C
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Question 23:
sin”' x

Answer

= ."Sr__iln_ \r dx = jl dt

5

Question 24:

2cosx—3sinx

6cosx+4sinx

Answer

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

Let 3cosx+2sinx=t

(=3sinx+2cosx)dx = dr

Page 27 of 216
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2¢cosx—3sinx di
[ L
6cosx+4sinx 2t
1 ¢l
= I dt
!

N

logt|+C

-log|2sin x+3cos .\'| tC

Q= 19| -
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Question 25: 22
l - j‘sec—l_‘ti": J.
(1-tanx)
QogZst(DA tafi x)
cos\/’;
Jx

B -mna) (1)

—

2
| sec™ x

Let ( |'_
Le

tanx) =1
dx =dt

1
2Jx

" —sec” xdx = dt

Question 27:
Vsin 2x cos 2x
Answer

Let sin 2x = t

. 2cos2xdx=dt

—> lesin 2x cos2xdy = % I\/l_ dt

~dt

=+=+C

Jx =t (1I—tanx)

de=2 _[cosr dt

=2sint+C

=2sinvx +C
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Question 28:
cos x

V1+sinx

Answer
Let [+sinx=¢
. Cos x dx = dt

J» cosx "“Jtﬂ

\/1+5m\

=2x/t_+C

= Z\ATSIK +C

Question 29: cot

x log sin x
Answer
Let logsinx =t

=

——-cosx dx=dt
sinx

S.cotx dv=drt

= |cot x logsinx dx = Ir di

,_.4.(
2

= ;(logsin.\')z +C
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sin x

l+cosx

Answer

Lletl1 +cosx=t
.~ —Ssin x dx = dt

sinx dt
= j— dx = j——
| +cosx t

=-log|t|+C

=—log|l +cosx|+C

sin x
(1+cos .\'_):
Answer

Letl + cosx=t

~ —sin x dx = dt
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sin x dl
r—
(1+cosx)’
——P‘m
=1+C
t
|
=—+C
l+cosx
Question 32:
1
I+cot x
Answer
1
Let/= |—dx
14 cotx
I |
= - Ix
COSX
1+
sinx
sinx
= I - Ix
SINX +COSX
B _J- 2sinx
sinx +cm\
| I(s‘m.1'+cosx)+(sin.\'—-cos.\)I
-_—— X
2 (sinx +cosx)

Sin x —cos x
—I'd s
2 sin x +cos x

dx

sin x —cos X'
———dx

L
-

J'Sll'l X+COSX

Let sin x + cos x = t = (cos x — sin x) dx = dt
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sI=24 . j_(dt)
2 2 t

5
=§—§l()g|t|+c

x 1 :
== ——log|sin x +cosx|+C
2 22

Question 33:

1
|—tan x

Answer
|
Let/ = |—dx
| —tanx
|
= |——dx
o Sinx
COS X

_ I COSX e
oS x —sin x
J- 2cos x
Cos X —sin \’
1 ¢(cosx—sinx)+(cosx+sinx)
_7'[ (cosx—sinx)

COSX +Sinx
-1 flage L rsesing
COSXx—sInx

ux

x 1 pcosx+sinx
_X, 1 [eosxssing,,
2 27cosx—sinx

Put cos x — sin x =t = (—sin X — cos x) dx = dt
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Sadi= x+'l j_(dt)-

2 2 t

o1
=%—§log|t|+(?

x 1 6
=—-—log [cos X —sin x| +C
2 2

Question 34:
Vtan x
Sin x cos x

Answer

Letls [IRY

SiN X cos x

J‘ \J \XLOSX

SiN X COS X X COS x
\/tan °
= J.'—a‘d,\
tan x cos™ x
J‘SCL xdx

Jtan x
Let tanx =1 = sec’ xdv=dt
dt
A= -
Iz
=2\/; +C
=2Jtanx +C

Question 35:

(1+logx)’
X

Answer

Let1l +logx =t
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L=

. X

— Iw:— dx = JI:dI

x
=f—+(
3
_ (1+ I(_;gx)3 S
Question 36: ~
(.\'+l)(.\'+l0gx):
x
Answer
(.\'+l)(x+logx): x+1 2 I 2
- = (x+logx) =| 1+~ [(x+logx)
x x X
x+logx)=t¢
o (xlogx)

(l +1de =dt
-. .\-

1 2 *
= || 1+— |(x+logx) dx= |t"dt
j-[ xJ(x ogx) dx J' ¢

’1

:—+C
-~
S

:%(.r+log,r)3+C

Question 37:
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X’ sin(tan : .\‘4)

1+ x*
Answer
Let x* =t
-~ 4x3 dx = dt
x’ sin(tan"xJ) 1 sin(tan"l)
:>I 3 ax= J. 5
I+x | +1
£ “l —_—
Let AN 1=u
—dt = du
1+

From (1), we obtain

J"‘.-‘ sin (l(an x' % )C/,\' _ % j'sin udu
+X '

|
=—(—cosu)+C
;(~eosu)

= cos(tan’l t)+C

- —4—cos(tan" .\")+C

dt

(1)
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10x” +10" log, 10
I 10 X (i.\'
x'+10 equals
(A)  10"=x""+C (B) 107+x"+C
(€) (10°-x")"+C (D) log(10*+x")+C
Answer
Let X +10" =¢

(10x"+10" log, 10) dx = dr

10x” +10" log, 10 dt
= I X' +10° o= I

Hence, the correct Answer is D.
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Question 39:
J' dx
SIN° XCos” x equals
tanx+cotx+C

tanx—cotx+C

A
B
C. tanxcotx+C
D tanx—cot2x+C
Answer
dx

Let l = J.'..\—‘

SIN~ XCOS™ X

1
——dx
sin” xcos” x

—— 5 ——dx

ISIH \+COS X
SIN” XCOS™ X

sm X COS™ x
= _[ Ix +I—a’-
ﬁll‘l X COS X Sin- xXCOos X

= Isec‘ xdx + |cosec’ xdx
=tanx—cotx+C

Hence, the correct Answer is B.

Exercise 7.3
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Question 1:
sin” (2x +5)

Answer

1—cos2(2x+5) N l—cos(4x+10)
2 - 2

Il —cos(;x+ lo)dx

sin? (2x+5) =

= |sin’ (2x+5)dx =
I 1 dx el IL0<(4\ +10) dx

dx+10
x_g(MJ“

r | - Nl—-

4

=lx—lsin(4x+10)+C
2 8

Question 2:
sin3xcos4x
Answer

: 1. :
sin Acos B =;<{sm(/{+ B)+sm(A— B)}
It is known that, -

jsin 3xcosdx dx = lj sm (3x +4x)+sin(3x —4\)} dx

I‘Q

lj sin 7x +sin ( r)} dx

'—N

—I sin 7x —sin x; dx

l\)

=— Isin Tx a'.'—— sinx dx
2 2

-

-

| [—cos7.r)_l(_cos .r)+C
7 2

—Ccos7x cosx
+
14 2

+C
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Question 3: cos 2X
Cos 4Xx cos 6x

Answer

cos Acos B=—{cos( A+ B)+cos(4-B)}

It is known that,

Icos 2x(cos4xcosbx)dx = Icos 2,\'[ ,l) feos(4x +6x)+ cos(4x - 6.\')}} dx

cos 2x cos 10x + cos 2xcos(~2x)} dr

2

Fa

{
{
H%cos(h‘ +10x)+cos(2x -1 Ox)} +(mﬂ dx
(

c0s12x +cos8x+1+cos4x) dr

I|sinl2x sin8x sin4.x .
= + + X+ +C
4 12 8 4

Question 4: sin3
(2x + 1)

Answer

I = |sin’(2x+1
Let I ( )

= Isin3(2.x'+l)dr= Isin:(Z.r+I)-sin(2x+l)d.\'
= I(l—cosg(z.\'+l))sin(z.\'+l)dr
Letcos(2x+1)=t¢

= -2sin(2x+1)dx=dt

= sin(2x+1)dx = %I’
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:>l=—?] (1= Jar

=15

= slansltos =
= {Los(-.\ﬂ) -

g ; )
_ cos(Z,\+l)+cos (2x+l)+(.‘
2 6

cos“(2x+l)}

Question 5: sin3

X cos? X

Answer

Let 7 = |sin® xcos’ x-dx
= J'cos‘ x-sin’ x-sinx-dx
= J'cos-‘x(l—cos: x)sinx-dx

Letcosx =1t
= —sinx-dx =drt

:>I=—Ir"(l—13)a'1

=—I(:’—t’)dt

4 6
gadle b +C
4 6

A 6
COS X COS Xx
=- { - } +C

4 6
6 4
COS X COS » 3
:—‘_—r+(
6 -4
Question 6:

sin x sin 2x sin 3x
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Answer

sin Asin B = ,I) {cos(A - B) ~cos( A4+ B)}
It is known that, =

jSin xsin2xsin3x dx = .[l:sin .\"%{COS(Z-"‘l‘f)" ws(23‘+3‘\.)}} &
=%I(Sinxc05(—x)“5i"x°°5 Sx) di

= %I(sin xcosx—sinxcosSx) dx

= lj SHL2x dx— lJ'sin xXcosSx dx
2 2 2
= %[_Cozsz'r}—%j{%sin (x+ Sx)+sin(x—5x)} dx
—cos2x | x :
= ﬂ‘(sm 6x +sin(—4x)) dx
~cos2x 1| —cosbx cosdx
= - + +C
8 4 3 4
—cos2x |1 [—cos 6x cosdx| .
= g + +C
8 8 3 2
] [cos 6x cosdx - 2.\*} -
8 3

Question 7: sin

4x sin 8x
Answer
: i |
sin Asin B=_cos( A~ B)~-cos(4+ B)
It is known that, 2
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Isin 4xsin8x dx = I{%cos(h—— 8x)—cos(4x + 8x)} dx

= % I(cos(—4x) - COS ].'Zx) dx

- EIZ— J' (cos4x —cos12x) dx

4 12

[sin 4x sinl 2x}

b | —

Question 8:
l—-cosx
l+cosx
Answer
S e
2sin”
1-cosx ) I & o
. = = 2sin” e 1 —cosx and 2cos” == 1+cosx
p: 2 x — —
+COSX 5.2
2
S X
=tan” —
2

I

X 3
=21an;—.\‘+c

Question 9:
COS X
l+cosx
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Answer
X R
CoS X Lo ) s o) [ S T S - 5
= = —= COSx =c08” ——sin~ — and cosx=2cos"
l+cosx 2 cos? ; 2 2

cos X 1 s
j%/.\': — || 1-tan” — kx
1+cosx 2

X
=x—tan—+C
)

Question 10:
sin* x

Answer
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cos'2x = (cos: 2x)2

_(l+cos4x]:
2

[I +cos” 4x+2cos 4.\']

1
4

=l I+(———1+COSSI)+ 2cosdx
4 2

[ 1 cos8x
1+—+
2

+2cos 4.\’]

o~

1
4
1|3 cos8x
4

5 > +2c0s 4x}

cos8x

Icos‘ 2x dx = (24_ i cos4x de
8 8 2

sin8x sindx
64 8

+C

3
=—x+
8
Question 11:

cos?* 2x

Answer

23 .2 .2
sm‘ X=S8m-xsm-x

_[I—cos2x)[l—cos2x)
2 2

| 2
= —(l—cost)
4
I 2
= —[I +Cos” 2x—2c052x:|
4
4 2

l+l+lcos4x—2c052x]
)

i+lc054.1r— 2¢os 2x]
2 2

&

Isin‘ X dx:l ﬂ:§+lcos4x—2cos 2.\’} dx
42 2

e -

1[3 l(sin4x) 23in2x]
== =X+ - +C
4|27 20 4 2

=l[3x+M—23in2x]+C
8 4

=£—'lsin2x+%sin4x+C
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sin” x
l+cosx
Answer
(.. x xY
i 2sin ~ cos
sin“x | 2. 2 [
, sy _"
|+ cosx 2 cos?
2
X X
4sin” = cos’
= 2 2
5
2cos’
2
o ¢
=2sin
2
=l-cosx
inx
sin”
j dx = J.(l—cos.x')dx
1+ cosx

=x-sinx+C

. X X
sinx = 2sin —¢cos —: COSX
2 2

Page 46 of 216



Class XII Chapter 7 - Integrals Maths

Question 13:
cos2x —cos2a
COSX—COoSsa

Answer

2 sit 2x+2a 2
cos2x—cos2a < 2 o ) . . C+D . C=-D
- < = cos(’—cos /) =-2sin > sin

CoOsxY—Ccosa _2sin X+a an X—a 2 2
2 )

o

_ sin(x+a)sin(x-a)

™ (.\'+aJ. [x—a)
sin| ——— [sin| ———
2 2
[ x+o X+ . (x—a X—«
[25111( ~ w)cos(u—m J][zsm(- ~--)cos( - )]
2 2 2 2
B . (xﬂz). (.\'—aj
sin sin
2 2
(.r+a] (.\'—a)
=4cos cos
2 2

X+a x—a X+ x—a
=2| cos - +C0S -
2 o) 2

= 2[cos(.\')+cosa]
=2¢cosx+2¢cos
. ICOSZ.X‘—COSZQ’
orey || e ————————t—

lx = IZcos.\'+2cosaf
COS X —COS &

=2[sinx+xcosa]+C

Question 14:
COSX—SsIinx
1 +sin2x

Answer
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cosx—sinx COSX —sinx

1+sin2x (sinl X+ Cos’ x) +2sinxcosx

|:sin3 x+cos’ x=1; sin2x = 2sinxcos x:|
_ cosx—sinx
(sinx+cos .\')2
Let sinx+cosx=t

. (cosx—sinx)dx =dr

J-cosx—sinx __I COS X —Sin X 5
I+sin2x (sinx+cosx)
dt
=)=
2
=J.I'1dt
-1 al
==t +C
:—~+C
!
=]
=——+C

SIN X +COS X

Question 15:
tan’ 2xsec2x

Answer
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tan’ 2xsec2x = tan’ 2xtan 2xsec 2x
- (scc2 2x— I) tan 2xsec 2x
= sec’ 2x-tan 2xsec 2x — tan 2x sec 2x
j tan® 2xsec2x dx = I sec’ 2x tan 2xsec 2x dy — I tan 2xsec2x dx

2 sec2x
= |sec” 2xtan 2xsec2x dx— +C

Let sec2x =t

So2sec2xtan 2x dx = dt

Il ¢, sec2x
J-tzm3 2xsec2x dx = Ir‘dt - +C
2 2
£ sec2x
= —— +C
6 2
sec2x)  sec2xy .
=( ) e ¢
6 2
Question 16:
tan“x
Answer
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tan” x
=tan’ x-tan’ x
2 2
=(scc‘ xX- l)lan X
=sec’ xtan’ x—tan’ x
=sec’ xtan’ .x'—(scc2 x—l)

=sec’ xtan’ x—sec’ x+1

Itan* x dx= jscc: xtan® x dx— Iscc: X dx+ II -dx

= Isec: xtan’ x dx—tanx+x+C

Consider Iscc“' xtan® x dx
Let tanx =7 =>sec’ x dx =dt

) 2 ., 1 tan’x
= J.scc‘ xtan® xdx = I{‘a’t =—=
D

-
2

From equation (1), we obtain

k. 4
j‘tan4 xdx= 3 tan’ x—tan x4 x+C

Question 17:
sin® x+cos’ x
sin’ xcos” x

Answer

sin’ x+cos’ x sin’ x cos’ x

sin® xcos’x  sin’ xcos’ X  sin’ Xcos’ X
sinx  cosx
= L
cos’x sin’x
= tan x SeC X + COt XCOSEeC X

sin’ x+cos’ x
I— dy = I (tan xsec x +cot xcosec x Jdx
sin” xcos’ x

Il
v

ecx—cosec x+C

(1)
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Question 18:
cos2x +2sin” x
cos’ x

Answer

cos2x +2sin’ x

cos’ x
_ cos 2x +(|~—L052.\) [cosZ.\‘:l—Zsin:x]
cos’ x
s 3
" cos’x
=sec’ x

cos 2x +2sin’ x i .
I—. dx = jsec xdrx=tanx+C
COS™ X

Question 19:
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1
sin xcos’ x
Answer
|

_sin" x+cos" x
® 3 I
sinxcos’ x

sinxcos’ x

sinx 1
= 3 + .
cos x sinxcosx
P lcos’ x
=tanxsec’ X+ ————
sin x cos x
cos’ x
, sec’x
=tan xsec” x+
lan x

| sec’ x
j—dx = Itan xsec’ x dx + .f
$in xcos tan x

Let tanx =7 = sec’ x dx =dt

= ——d\ = IthI+I dt
Sinxcos” x

i

=—+logt+C
)
| > 5

= tan” x +log|tan x|+ C

Question 20:
cos2x

(cosx+ sinx)2

Answer
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B cos 2x cos 2x

(cosx +sin x): cos’ x+sin® x+2sinxcosx 1+sin2x

: I cos 2x _,[ cos 2x

(cos x +sin x)

(1+5sin2x) -

Let | +sin2x=t¢

=> 2¢0s2x dx =dl

. ,[ €08 2x
(

cos x +sin x)°

Question 21:

sin™! (cos x)
Answer

sin”' (cos x)
Let cosx=t

Then, sinx =

—dx =— j‘—dl

=-l—|0gll|+C

rJ

= % log|1+sin2x|+C

= %logl(sin X+ cosx)zl+ C

= log sin x +cosx|+C

-

1=
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= (—sinx)dx = dt

e —.(l/
Sy
dx = i
Nl=1?
- o —dt )
i Slll-l(COS_\'y/,\' = |sin”t *,(__ '
'[ ' j ‘ Vi—t- )
o [sin"t i
== !—:Lf
vi—t
Let sin"'/=u
= I = dt = du
-t
Isin" (cosx )y = J‘eldu
=24
2
—(sin'¢ :
= ( ) +C
2
[ sin""(cosx} |
()]

It is known that,

sin x+cos  x=

oA

osin”'(cosx) = %—cos "(cosx)= [—'}—x

_ &

Substituting in equation (1), we obtain

()

— e e o TIX A+ C
2 2

™ x o

it SEGCTIT] I i

2: 2 8

.

_.__+(l

2 2
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Question 22:
1
cos(x—a)cos(x—bh)

Answer

1 1 { sin(a—b)

cos(x—a)cos(x—b) 3 sin(a—b)| cos(x—a)cos(x—b)

| {sin[(x—b)—(.\'—a)]‘

~sin (a—b)| cos(x—a)cos(x—-b) |

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

1
= oy Len(x=)-tan(x=a)]

= .[cos(x-a)lcos(x—b)dr = ot ((l,_b),[[tan("'_b)_ta“ ("'_")]dx

= ___]___)[— logicos(.\‘ . b)l +log|cos (x - a)’:l

~sin(a—b
cos(x— a)|] N
cos(x —b)‘ €

= : [Iog
sin(a—b)

Question 23:

sin’ x —cos’ x
I‘ P e Lo
SInN” XCOS X is equa| to
tan x + cot x + C
tan x + cosec x + C

—tan x + cotx + C

o0 ® >

.tanx +secx + C

Answer
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sin” x—cos” x sin” x cos’ x
.‘-‘,7, dx = — e e - dx
sin” xcos” x sin” xcos” x  sin’ xcos’ x
= _[( sec” x —cosec:.r) dx
=tanx+cotx+C

Hence, the correct Answer is A.

Question 24:

cos (e'x
equals

A. — cot (ex*) + C
B. tan (xeX) + C
C.tan (e¥) + C
D. cot (e*) + C
Answer

J‘ct- (‘l+.r) o

cos” (e‘.\')
Letex* =t

= (c' -x+e' -I)(/.\‘ =dt

e (x+1)dv=dt

e (1+x dt
* '[cos(" (e‘x)) = Jcos31

= J-scc:l dt

=tans+C

- tan(e" -.v)+(7

Hence, the correct Answer is B.
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Y

]
X
§

X' +1

Answer
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Let x3 =t

- 3x2dx = dt

=tan't+C

= lan"(.\-")+C

Question 2:
!
J1+4x?
Answer

Let2x =t

—l[loy
_.2 é_

2x +/4x? +|’+C

-]lo'
._7 .[:

Question 3:
I

(2-x) +1

Answer
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let2 —x =t
= —dx = dt
| |
= | =t = — | ===l
J‘\|(2—X).+I J.V’-"'l
> 1 T
:—log/+\/1‘+l‘+C [I?drﬂog;\w vxi+a® jl
\L\"+a*
=-log 2—x+v(2—.r):+| +C
I S
=log = +C
(2=x)+Vx*=4x+5
Question 4:
]
9-25x*
Answer
Let 5x =t
=~ 5dx = dt
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:>I = dr——J. -7
-
5'[ r—.32_’: dt

= lsin '(—1-]+C
5 3

= lsin"(ﬁ}h(‘
5 3

dlt

Question 5:
3x
1+ 2x*

Answer

Let \/5.1'3 =
. 2\2x dx = dt

j‘ 3x 4d\': 3 J- d!j
1+ 2x 22 Y1+
=iﬁ[tan '1]+C
242
=™ (V2x*)+C
242
Question 6:
&
1=x?
Answer
Let x3 =t
- 3x2dx = dt

Chapter 7 - Integrals Maths
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|—¢*
=%|:1;10g]%:}+C
=ll I+x1 +C
6 —-X
Question 7:
x-1
Vx? =1
Answer
x-1 x |
——dx= dx - dx (1
J. 2_] J“\[x:—l Jl\/xl_l ()
For de,let x* ~1=t = 2xdx=dt
b
3 dt
L | =—
I’X:_I j t
|
J'r'Idt
1
1Py }
2|
=t

=x -1

From (1), we obtain

x-1 & 1 1 T £ 7z
[ i= e[ [I—\/ﬁdl—logi.\hﬁ ” }
=vx*=1-log .x'+\/x2—]‘+C
Question 8:
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X
x' +a°
Answer
Let x3 =t
= 3x2 dx = dt
x 1 dt
[ = j .
6 b > a\2
vx'+a J f,- +(u")
1 (2. 6|,
=—logit+ vt +a"|+C
3
1 | S — .
=—loglx' +Vx" +a"|[+C
2
Question 9:
sec’ x
2
vtan® x+4
Answer
Lettanx =t

- sec?x dx = dt

x5 J’JlSCC: X

it
dx = :
I\[II +?
=Iog!1+\113+4 +C
=I0g!lan.\-+\/tan"x+4{+C

an” x +4
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Question 10:
1

Vxi+2x+2

Answer

-

X 42x+2 (x+1)?+(1)3
letx+1=t
dv=dt

e L e

dx =

IJ: +1
=logt+\/1"+l’+c

= log (x+l)+\/(x+l)2 +1/+C

=log (x+l)+\/.\"' +2x+2’+C

= [
\/r +2x+2

Question 11:
1

VOx* +6x+5

Answer
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|

I 5 ] drz_[ _ —dx
Ox“+6x+5 (3x+1)’+(2)'

Let(3x+1) =1
S 3dx=dt

Question 12:
]

Answer

7-6x—x" can be written as 7—(x* +6x+9-9).
Therefore.

7—(x: +6.x+9—9)

= l6—(.\'2 +6x+9)

b

=16—(x+3)

=(4) ~(v+3)

dx = dx

_ | |
- '[\/7—6X-.\"’ J.\/(4)1—(.r+3):

Letx+3=1
= dx=dt

|
/ Jay ~(ee3y

dx =

I ’[ —dl
J(4) =)
=sin"(;)+C
=sin"(%j)+ G
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Question 13:
1

(r-1)(x-2)
Answer
(x=1)(x—2) can be written as x> —3x +2.
Therefore,

x2=3%x+2

e
(m

o f5 m Iﬂﬁdx
" =

N[u

Nlu
wl-—

VO o2 2
Letx - 3 =1
2
dx =dlt
1 1
= I ; dx = I dt

+C

+C

; [,\'—g)+\}x2 -3x+2

Question 14:
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1

V8+3x-x?

Answer

i , 5 9 9
8+3x—x" can be written as 8—(.\" —3x+z——J.

Therefore,

:>I dx = , I 1l\
V843x—x '41—(\'—3)‘
Va4 U 2
Letx——=r1
2
dx=dt

. 2 .
=sin'| —= |+C

\
{
; 2x-3
=sin ' )+C
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Question 15:
1

(x—a)(x-b)
Answer
(x—a)(x—b) can be written as x* —(a+b)x + ab.
Therefore,

x° —(a+b)x+ ab

(a+b) _(a+b) i
4 R

s

e

(a+b]
Letx—| — [=¢
2

Sodx=dt

=x'—(a+b)x+

: dx=[-—L

T ET
o]

=i6§ {(")}Vm}c

2

+C

Page 67 of 216



Class XII Chapter 7 - Integrals Maths

Answer
. d (2
Let 4x+1=A—(2x" +x-3)+B
dx
=4x+1=A(4x+1)+B
= dx+1=4Ax+ A+ B

Equating the coefficients of x and constant term on both sides, we obtain 4A =4=>A =1

A+B=1=B=0

Let2x2+x -3 =t

~(4x + 1) dx = dt
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x+2
Jxi-1
Answer
Lct.\-+2:Aﬁ(.\“‘—l)+8 (1)
dx | o

= x+2=A4(2x)+B

Equating the coefficients of x and constant term on both sides, we obtain

From (1), we obtain
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1 2x 2
-3 [ Jx:%ldx+ [ \/ﬁ‘k w2
In ;‘) ji/id\ letx’—1=1 = 2xdx=dt
\" -—
| it
Lt
=[]

\'/_
\/_

Then. I r:dr = ZI

\[— = 2log%x+\/x3 —l‘

From equation (2), we obtain

x+2 w 3 3
J‘4d.\ =vx° -1 +2Iog’x+\i,\" -I‘+(.

Question 18:
S5x-=2

Let 5x—2= Ai(|+2x+3x3)+13
dx /

= 5x—2=A(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain
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5
=6A=> A=—
6

2A+B=-2=B=-

3
s5x=-2= —(7+6r) ( J

11
2+6x)—
- j‘\'_—{d\.z jé(—),ﬁ-dr
1+4+2x+3x" 1+2x+3x"

:§I2+—6x~2dx_¥‘[;d
6 3

142x+3x>

14+2x+3x

G i () = !

I+7\+3\’ 1+ 2x+3x°

5
1+2x+43x° g : _?12 (I)
2+6x
- J.I+'7\*+‘h:
Let 1+2x+3x" =t¢
= (2+6x)dx=dt
dt

I|= T

I, =log|
I, =log|l +2x+3x7| ~(2)

(3]

I=| :

——dx
14+ 2x+3x"

X
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v . . _ 2
| +2x+3x" can be written as I+3[.\" +:.\'].
o}

Therefore,

g
1+3 X he=x
o ]

5.2 1 1
=143 x 4+ —Xx+———
3 99

=l+3(,\'+~l-) o
3

)

Il
)

- "*;

=3 _\E—t‘m s
| 3 3 o)
zl'itan,[.z.wl 1

3lV2 V2

e (%) -(3)

Substituting equations (2) and (3) in equation (1), we obtain
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5x-2 5 1] 1 3x+1
~dx = ]02 1+ 2x+3x° tan ' +C
'[I+2.r+3x' [ 11 3[\5 ( V2 ]]
5 4 \+l] s
floal+7\+ 3x? —-—r—tan +C
6 32 ( V2
Question 19:
6x+7
(x—5)(x—4)
Answer
6x+7 6x+7

Jx-5)(x-4) V¥ -9x+20
Let 6x+7 = Ai(.\--’ -9x+20)+B
dx '

= 6x+7=A4(2x-9)+B
Equating the coefficients of x and constant term, we obtain

2A=6=A=3
-9A+B=7=B=34
66X +7=3(2x-9) + 34
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J-\/ 26;\'+7 I\/"r 9)+.>4i

9x+20 9x+20

:31' 2x-9

Vxi=9x+20
2x-9

Let/, = [—=2"2 _dvand/, =

VX =9x +20
o o2l __maru3uy,
VX =9x+20
Then,

2x-9
li= ————x
J.\)x —9x+20

Letx’ —9x+20=1¢
= (2x-9)dx=dt

1 :2\/;
I, =2x* -9x+20

and /, = J‘;d\‘

VxP-9x+20

Maths

v

dx + 34
J.\/\' -9x+20

—dA
\h -9x+20

T

(1)
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" : 5 81 8l
x~—=9x+20 can be written as x™ —9x+20+——-—.
4 4

Therefore,

xf—9x+2o+ﬂ—ﬁ
4 4

= [ = dx
J 9 [
x=3 :
1, =log [.\'—%J+\)x3 —9x+20i -(3)

Substituting equations (2) and (3) in (1), we obtain
I~———%\' = 3[2\1.\'3 -9x + 20}+ 34 log[[x— Z]-x— Va' —9x+ 20} +C

VX' =9x+20
= 63X —9x+20 +34IogH.\'— Z]+ Vxi—9x + 20}+c

Question 20:
x+2

Jax-x?

Answer

Letx+2= Ai(ﬁlx—x: )+ B
dx '

=>x+2=A4(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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B g A
2

44+B=2=B=4
: I
:>(x+2)=—~;(4—2x)+4

o

1
o)
42 4 x‘)+4

.'.J‘\/dlx—r V_J' \/4v X

I 4_"‘dx+4

dx

|
dx
Vdx— '[\)4.r—x’

=cx and /, I

|
X
'[\!4\' x? Vadx-x?
1

j Ldr——fl +4l,

Then. /, —I ,_dx
Vdx—x°

Let dx—x° =1
= (4-2x)dx=dt

=4—(.\’—2)
=(2) ~(x-2)
oly= _’_T(zr=sin"/1‘_—2
I\f'(z)"—(x—z)‘ . J

Using equations (2) and (3) in (1), we obtain

(1)
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dx =—%(2\/4x—x2 )+4sin & (x;2)+c

- o _2
= —Jax—x? +4sin'[ ‘7 )+C

P

J‘ xX+2

Question 21:
x+2

VX' +2x+3
Answer
I (.1+7) I 2(x+2) 59

J~ 7x+4
v+?x+
2x+2
s [
X +2x+3 x+2\'+

I 2x+2 +-‘-
2% +2x+3 Jx3+2x+3

I
— et
Vx' +2x+3

dx

2x+2
Vi +2x+43
2| i ST YRS S )

VX +2x+43 2

Then, /, = [——— AL

VX +2x+3

Let x* + 2x +3 =t

Lctl,=I d\'andl-J‘

= (2x + 2) dx =dt

(1)
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I—Ij’_:Z =2Jx*+2x+3 +{2)

|
A, N R
J.\/xz +2x+3

:f+2.\'+3:x:+2.\'+I+2:(,\'+l):+(\/§):

bl I (lx'zlog!(,'c+l)+ \/.r3+2.\'+3‘ (3)

I,/(.\‘+I):+(\/§):

Using equations (2) and (3) in (1), we obtain

[ X2 e l[zM}+l()gf(.r+l)+-ml+C
\f'r +7\+3 2 |

=[x +2x+3 +log‘(.>4'+l)+\/.‘(2 +2.\'+3’+C
|

Question 22:
x+3
X —-2x-5

Answer

Let (x+3)= A;—-’;(x" -2x—5)+B

(x+3)= A(2x—2)+B

Equating the coefficients of x and constant term on both sides, we obtain
|

2A=12 A=—
2

24+B=3=>B=4

(x+3)=1(22-2)+4
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2x-2
x°—2x-5

: x=2x-5
x+3 1
S |——dx=—1 +41, (1
I(x2 —2.\'—5) 24 v ( )
Then, /, = I 22'2—2 5dr
2x—

Letx’-2x-5=¢
=(2x-2)dx=dt

=1 = j?: log|t| = log |x* —2x -5 -(2)

'[(.x—l):+(\/€)2

o
2J6 T\ x—-1+6

Substituting (2) and (3) in (1), we obtain

(3)

o148

x“—2x-— lr 1+\/_|
2 x—-l-—\fé
=—log|x” —2x—-5|+—=log
2 g‘ | \/_ \—I+\/—
Question 23:
Sx+3
VX +4x+10
Answer
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1 ;

Let Sx+3=A——(x"+4x+10)+B
dx

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

Equating the coefficients of x and constant term, we obtain
5

ZA=SDid=
2

4A+B=3=>B=-7

.'.5.\'+3=%(2x+4)—7

> (2x+4)-7

Sx+3 7
— dx= |= dx
IJX: +4x+10 J\/xz +4x+10
SRl B S B | e —
270x* +4x+10 Nxl+dx+10
Let / I Cxik A and / J l dx
et [, = |———==dx , = |————dx
N FEIT) X +4x+10
+ 5
o [t =21, (1)
VXt +4x+10 2
2x+4
Then, /, = dx
; I\/.x':+4.r+10

Letx*+4x+10=1
S(2x+4)dx =di
dr

SN B0 SN o) -2)

t
I,:I ! Ix

X +4x+10
|
B j\/(\ +4x+4)+6

dx

= log (x+2)Vx" +4x+10] -(3)

Using equations (2) and (3) in (1), we obtain
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S5x+3 5T >
I dx="|2\x" +4x+ IOW—ﬂog‘(.rJr 2)+
VX' +4x+10 2[ -

= 5% +4x+10 - Tlog (x+2) +x* +4x+ 10’ +C

X +4x+10/+C

Question 24:

J> dx

¢ K Wy, equals
A . xtant(x+ 1)+ C
B.tan"'(x+ 1)+ C
C.(x+1)tantx+C
D.tan"!x + C

Answer

J- dx =J~ dx
XX 4+2x+2 (‘x:+2x+l)+l

1
= ——,——\d.\'
J.(x+])'+(l)*

:[tan '(.\'+I):|+C

Hence, the correct Answer is B.
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27 |roy 9]
\'[sj _["_8
9
x
=—|sin™ 98 +C
8

:lsin '[8"(_9]*:(7
2 9

Hence, the correct Answer is B.

Chapter 7 - Integrals Maths
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(x+1)(x+2)

Answer
X A B

Lo FHD(x+2)  (x+1) (x+2)

=>x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain
A+B=1

2A+B=0

On solving, we obtain

A=-1landB =2

X -1 2

") (x+2)

“ (el (x+2)

o3 9
1 —dx

= I(_x-+1j(.r+z)“":I(_\-n)*(.”z)‘

=—log|x+1|+2log|x+2|+C

=log(x+2) —log|x+1|+C

(xr+2)
(x+1)

=log- +C
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Question 2:
1
¥ -9

Answer

I A B
= -

(x+3)(x-3) (x+3) (x-3)

1=A(x-3)+B(x+3)

Equating the coefficients of x and constant term, we obtain

A+B=0
-3A+3B=1

On solving, we obtain

A=—1 andB=l
6 6

| 1

| . =k % dx
/e Cl e

1 1
=——log|x+3|+—log|x-3|+C
6 6

x=3
= Iog!(‘ )

. +C
6 |(x+3)
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Question 3:
3x-1
(x-1)(x-2)(x-3)
Answer
3x-1 _ A N B N C
L G263 () (-2) (-3)
3x—1=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5,andC=4

_ Bl 154
C(x=)(x=2)(x=3) (x=1) (x=2) (x-3)

3x—1 e 1 5 i 4 s
= e f{(x—l) (x-2) (x—3)}’

=log|x—1-5log|x—2 +4log|x-3[+C
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Question 4:

G-D(-2)(x-3)
Answer
x A B, C
L GEDE) ) (-2 ()
x=A(x-2)(x-3)+ B(x-1)(x-3)+C(x-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain

4=];,B=-2. and C =

ro | W

X I 2 3

TEDGE-2)(x-3) 2(x-1) (x-2) 2(x-3)
5 Y R TS T P
I (\-7) 3« j{2(.:-1) (x-2) 2(_\~-3)j"'

i | (3
:%Iog x—];i—2Iog}x—2}+;log]x—3 +C

Question 5:
2x
x*+3x+2
Answer
2x _ A N B
Y +3x4+2  (x+1) (x+2)

Let
2x = A(x+2)+B(x+1) (1)

Substituting x = —1 and -2 in equation (1), we obtain
A=-2andB =4
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2x -2 -+
= +
(x+1)(x+2) (x+1) (x+2)

o 2%

2x =4 ___2 [,
-~ e e maf

=4log|x+2|-2log|x+1[+C

1=x?
x(1-2x)
Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 — x2) by x(1 — 2x), we obtain

-2 1 1 2-x
—_— = —_——_— —
x(1-2x) 2 2 k x(1-2x)

2-x A B

x(1-2x) :?4_(1 -2x)

=(2-x)=A(1-2x)+ Bx (1)
]

E
Substituting x = 0 and ~ in equation (1), we obtain
A=2andB=3

2-x 2 3
Tx(1-2x) x 1-2x

Substituting in equation (1), we obtain
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1= I 112 3
_ N e
x(1-2x) 2 2|x (1-2x)

-[\*(I ‘f\)‘h'[l7 _(.\‘ l—ﬁvvjl

Ia!\’

I0g|l —2x|+('

=;+I0g|.v|+
2

2(-2)

=§+'°g|~"|—%log|l—2x|+c

Question 7:

X
(&% +1)(x—1)
Answer
X 4.\‘+B+ G
1)(x—1 F+1) (x-1
Le(\+)( )(\+)(x )
=(Ax+B)(x-1)+C(x*+1)
x=Ax’ - Ax+Bx-B+Cx* +C

Equating the coefficients of x?, x, and constant term, we obtain
A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain

From equation (1), we obtain
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"‘(.\'3+1-)(.r—l)= x +1 (x-1)
Fpe g o g 1,04
:Ix +1)(x-1) =5 o g e [

5
- I =X i+ l tan' x+ : loglx~1|+C
X +1 2 2

Consider J~--3 ------ dx. let (\': + l) =t=2xdx=dt

:>I dx—j =logit|= Iog‘\' +I|
x 41

l » | l
——log x* #1|+—tan' x4+ — Ioo \'—1]+(

e T e g

| 1 s o 1 ,
= loqlx—1|— 102[.\-‘ +1|+—tan' x+C
2 4 - 2

Question 8:
X
(.\'—l)z(.\'+2)
Answer
X A B C
: TG a1y (x+2)
x=1) (x+2 X— [ — X+2
L ) (x2) (1

x=A(x-1)(x+2)+ B(x+2)+C(x-1)’
Substituting x = 1, we obtain

B==
3

Equating the coefficients of x?> and constant term, we obtain

A+C=0
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-2A+2B+C=0
On solving, we obtain
Azg and(."z?_

] 2

-

X 2

T =1y (x+2) 9(Gx-1)" z(\-_|)~"-9(_x+2}

A b e
:Ix—l \+2) _J.(\-l e I(\ I) = 9I(.t+2)d

2 1 2, 3
=—I0g§.\'—l|+— — —610gg.\'+2 +C

=

9 3\x-1
2 x-l\ |
=—l0g
9 <|x+2| 3(\—1)
Question 9:
3x+5
Y—x¥—x+1
Answer
3x+5 N 3x+5

.x"\'—xz—.\‘+l_(,\-_1):(_\~+|)
3x+5 _ A N B N (&
G ) G0 G e

Ix+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’
3x+5=A(x*-1)+B(x+1)+C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x? and x, we obtain
A+C=0

B-2C=3
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3x+5 -1 4 1 On solving, we obtain
3 =2(r ])+( ])2+’7(1-+l)
x=1) (x+1 X = x= 2(:
. )3(-\ 5) i 1 ! Lo 1 A== and(z%
|——dr=—r [—dx+4 s = J——itt -
(x=1)"(x+1) 27x-1 (x=1) 27(x+1)
=—%I0g|x—li+4(;_ll)+;logx+l|+(.‘
| ‘.\'-&-l 4
=~ log/2t |- +C
2 Sxo1] (x-1)
Question 10:
2x-3
(.\‘:—I)(2x+3)
Answer
2x-3 B 2x-3
(x*=1)(2x+3) (x+1)(x=1)(2x+3)
2x-3 A B C

Let (x+1)(x=1)(2x+3) 3 (x+1) . (x-1) i (2x+3)

= (2x=3)=A(x-1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x-3) = A(2%" + x—3)+ B(2x* + 5x+3)+ C(x* -1)
= (2x-3)=(24+2B+C)x* +(A+5B)x+(-34+3B-C)

Equating the coefficients of x> and X, we obtain
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2x-3 5 . 1 24
(\+l)(r—l) 7v+3) 2(x+1) 10(x-1) 5(2x+3)
2x-3 5 A gl 24 1
N L BT Ry Wi O AL S
'[(x"—l)(2x+ 3) 2j(1+1) 10505 I(Z.x'+3) :
3 |
Elog \'+l—rlog|r—l
=§logx+l—l—Olog}x—-l!—?log'Zx+3+C
Question 11:
Sx
(x+1)(x —4)
Answer
Sx B Sx
(x+1)(x*—4) (x+1)(x+2)(x-2)
Sx _ A . B N C
Lt(.\'+l)(.\'+2)(x-2) (x+1) (x+2) (x-2)
e
Sx=A(x+2)(x-2)+B(x+1)(x=2)+C(x+1)(x+2) (1)
Substituting x = —1, =2, and 2 respectively in equation (1), we obtain
A B Samd B
3 2 6
) Sx __ 5 5 " 5
"(.x+1)(r+2)(.—2) 3(\'+l) 2(r+2) 6(x‘—2)
5x 5 1
= |—F-= = dx
‘[(r+l)(\' - j(r+l) 6J.(.\'—2)
%og|r+l—élog Y+2|+6|02’\’ 2/+C
Question 12:
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3
X +x+1

=]
Answer

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x3 +x+ 1) by x* — 1, we obtain

X +x+l 2x+1
=x+

xt =1 T X1
2x+1 A B
¥ -1 :(r+l)+(r-l)
Let ' '
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
A:l andeE
2 2
.x3+x+l_r+ 1 % 3
=17 2(x+1) 2(x-1)

X +x+1 | | ]
=> I,—ld\'= der+— ———dx+— |——dx
X - 27 X

=%+%Iog|x+l|+%logfx—l|+€

Question 13:
2

(l-x)zu.x?)

Answer
2 A Bx+C

Let =

(I~.\')(l+x:) (l—.\')+(l+.\':)
2= A(l+.r:)+(Bx+C)(I—x)

2=A+Ax*+Bx—Bx*+C—-Cx

Page 94 of 216



Class XII Chapter 7 - Integrals Maths

Equating the coefficient of x?, x, and constant term, we obtain

A-B=0B
-C=0

A+C=2
On solving these equations, we obtain

A=1,B=1,andC=1
| x+1
— ,+, —
) l—x I1+x°

+X
zli—\ )(/\—I l clx+j

1 1
=- J.:\ — ]‘L‘.+ 5 -[i

2
.(I—\)(
=

(1-x)

| I
=—log|x—1/+ =

=3log|x+ 7| (——-—-]:~C
(x+2)

—3102} +2 +-—L— +C
(x+2)

(1\+I

cl’\+_[

I+\

1+\

log|I+x*|+tan"' x+C

Question 14:
3x~1
(x+2)

=3x-1=A(x+2)+B

Equating the coefficient of x and constant term,
we obtain

A=3

2A+B=-1=B=-7
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Question 15:

1
x*—1
Answer

1 _ 1 _ 1
(x'=1) (¥*=1)(x"+1) (x+1)(x-1)(1+x7)
i 1 _ A B Cx+D

t (x+1)(x- I)(I +.\'3) (x+1) +(x—l) v (,\'2 +])
L= A(x—1)(x +1)+ B(x+1)(x" +1)+(Cx+ D)(x* -1)
1= A(X* +x-x*=1)+ B(x* +x+x7 +1)+ O + Dx* -Cx - D

1=(A+B+C)x +(-A+ B+ D)x* +(A+B-C)x+(-4+B-D)

Equating the coefficient of x3, xz, X, and constant term, we obtain
A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

On solving these equations, we obtain

Az—l,B:l,C=0. andDz—l
4 4 2

1 = ] I

CEL aGer) a(x-D) 2(x )

:>I __l ]dx=_%log]x—l|+%log|x—l|—%tan"'x+C
xt— * , 2
[
=llog}u —ltan Lx+C
4 “ix+1| 2
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Question 16:

X ( x" +

Answer
1
X ( x" + I)

) [Hint: multiply numerator and denominator by x” ~ ! and put x” = t]

Multiplying numerator and denominator by x” ~ !, we obtain

I \‘" 1 “u I

x(_\"' +l] x'"'x(x" +1) x"(:r" + I]

Letx" =1 = x"'dx=dt

e e 11

N Ir(x" +l]dx_ Ix" (1' +1')d‘ o '[-’(I+1)d;

A B

Let

t(r+1) r+(1+|)

1=A(1+1)+ Bt (1)

Substituting £ = 0, —1 in equation (1), we obtain
A=1landB=-1
! 1 1

"'t(1+l) t (1+1)

:’f;(_‘_,l,—mdrfj{;-bl—l)}dr

1
= [logM ~log |t + l‘] +C

l R o O
=—'—1[logl.\ ‘ log|x +Il]+ C
=—l-log , i +C

n x"+1
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Question 17:
COS X
(1-sinx)(2-sinx)

[Hint: Put sin x = t]

Answer
oS X
(1=sinx)(2~-sinx)

Let sinx=¢t = cosxdyx=dt

dt

J'(l—sinx)(é—sinx)dx: '[(l—t)(Z—r)
| A B
L (I—r)(:—r):(l—1)+(2—r)
I=A(2-1)+B(1-1) (1)

Substituting t = 2 and then t = 1 in equation (1), we obtain

A=1andB= -1
| 1 |

== (-1 (2-1)

COs X I I
= |4 —=—=1dl
DJ‘(I—sinx)(2—sin.\')” Hl—l (2—1)]1
:—|0g|l—r’-o-log|2—l|+(_‘
2~
-1

= log +C

2—-sinx

= log +C

l-sinx
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Question 18:
(.\'3 +l)(x" +2)

(.\': +3)(.\‘3 +4)

Answer
(xl +])(.x" +2) s (4.\-3:10)
(.\‘:+3)(.\‘2—:4) (.\‘3+3)(.1‘:+4)

Let 4x* +10 _Ax+B " Cx+D
(.\': +3)(x: +4) (.\’: +3) (.\': +4)
4x* +10 = (Ax+B)(x" +4)+(Cx+D)(x" +3)
4x* +10 = Ax’ +4Ax + Bx* +4B+Cx’ +3Cx+ Dx* +3D
4x* +10=(A+C)x’ +(B+D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of x3, xz, X, and constant term, we obtain
A+C=0
B+D=4
4A+3C=0
4B + 3D = 10
On solving these equations, we obtain
A=0,B=-2,C=0,andD =6
Wel0 2 .6

TR
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X 3
=x+—=tan'—=-3tan"' =+C
J J3 3
Question 19:
2x
(.\'3+l)(x:+3)
Answer
2x

(.\‘3 +l)(x: +3)

Let x2 = t = 2x dx = dt
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) 2x s dt
- '[(x:+l)(.\'3+3)ll J‘(l+ 1)(t+3) (1)

A B
(z+|)(,+3)"(,+1)+(,+3)

L= A(t+3)+B(+1) (1)

Substitutinat = —3 and t = —1 in equation (1), we obtain

A=l andB=—l
2 2

! R !

TN (1+3) 2(c+1) 2(143)

I :)Z (x7 +3) H’(zlﬂ 1+3)r

|
=;Iog|(/+l)|—ilog|1+3|+(‘

(+1

1+3

=—log +C

2

IIo
5 5

x 41
+C

x> +3
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B
.\‘(_.\" —l)

Answer
1

.\‘(».\“ - l)
Multiplying numerator and denominator by x3, we obtain

3
| X

.\‘(,\‘J —l) x! (..\“ —I)

dx = I ; .x" dx

) ]
“ J'.\'(x”'—l) X (x‘—l)

Let x* = t = 4x3dx = dt

dt

] ]
'[—.\'(x" —I)dx:l jt(r—l)

l A B
T PR I
l=A(t-1)+Bt (1)

Substituting t = 0 and 1 in (1), we obtain
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A=-1landB=1

=—log|—|+C
f
] =1 .
=Z|0g 3 +C
Question 21:
1
(e-1)
" [Hint: Put e* = t]
Answer
1
(e"-1)
Lete*=t=eXdx = dt
— L{Ix: Lx.‘ﬁ:J‘ I (I]
e -1 t-1 t Jt(t-1)
Let I =i+i
t(t=1) ¢ -1
I=A(r-1)+Br (1)

Substituting t = 1 and t = 0 in equation (1), we obtain
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A=-1landB=1
I -1 1

t(e=1) ¢ -1

.,__14..(‘
1

1
— It =1
It(t-l)‘ he

+C

e -1
= log|—
=

Question 22:

I+ equals
S Gy

)(x-2)
(x-1)

x-2

+C

x-2)

x—1

x—=1Y)
log
x=2

5. Iog|(.\'—|)(.r—2)|+(’

+C

+C

Answer

X _ A " B
S T o T
X=.4(.\'—2)+B(.\'—|) (])

Substituting x = 1 and 2 in (1), we obtain
A=-1landB =2
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X 1 2

P R P T Py

=5 x = = + 2 lc.\'
e (eI

=—log|x—1|+ 2|0g§x—2|+(.‘

_9Y
:log(x—‘-)
x-1

+C

Hence, the correct Answer is B.

Question 23

dx
J‘x(f +I)

logl.\'| - % Iog(x: + l)+ C

A. -

D.

Answer

Let :

equals

=l

log|x| + ~l— log(x* +1)+C
1] 2 ;
- log|.\'! + 5 log(.\' + ]) +C

]5 logl.\'| + I()g(.\'z + I) +C

A Bx+C
==

x(.\': +l)

X

x+1

1= A(x" +1)+(Bx+C)x

Equating the coefficients of x?, x, and constant term, we obtain

A+B=0
C=0A=
1
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On solving these equations, we obtain

A=1,B=-1,andC=0
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2 +11+C

I
= log |x| - S log

Hence, the correct Answer is A.
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X sin X
Answer
.f xsin xdx
LetI =
Taking x as first function and sin x as second function and integrating by parts, we
obtain
/ rIQin\' I I'/ 4 \]jﬁiﬂt f\rll Ix
= N X ax=— 151 —X . X dx pdx
s J
=x(-cosx)- II -(—cosx)dx
=—xcosx+sinx+C
xsin3x
Answer
J‘x sin3xdx
LetI =
Taking x as first function and sin 3x as second function and integrating by parts, we
obtain
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=x jsin 3x dx - I{[ L;i x] jsin 3x dx}

=.\( cos?v) I'[ coﬂv) %

—xcos3x | =
— +— jcos 3x dx
3 3
—xcos3x 1 . .
=——————+—sin3x+C
3 9
Question 3:
x e
Answer
I'= I.x‘zc‘d\‘
Let

Taking x° as first function and €* as second function and integrating by parts, we obtain

I=x [e"dv- j{(%\ ] Je"a'x}dx

x'e" - '[2.\‘ -e"dx

x’e" =2 I.\' -e"dx

Again integrating by parts, we obtain

=x"e" - 2{.\'- J-e"d\' - I{[ ;—1\\ \| je"dx}d\'>|
= x’e* — "[\’e - je“clx‘]

=x’e —"[\e —e :l
5 ,
=xe' —2xe" +2e¢" +C

=" (x2 =Y. 2)+C

Question 4:

x logx
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Answer
. I = I.\'Iog.\'cl\'

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

obtain
I =logx '[.\‘ dx — J.f{(—:ilog .\‘] jx d.\‘}(l\'
\ ax
=logx- ‘7 - j-lv\,) dx
’logx x
= 5 '[2 dx
v’logx x°
=5 EC
X
log 2x
Answer

Lot I = I.\' log 2.xdx
Taking log 2x as first function and x as second function and integrating by parts, we
obtain

I =log2x I\ dx— H(—‘I{—Z log .\'J J.\' cl\'}cl\'
dx

2 ~ 2

PO, M ol
=log 2x 5 J. dx

2x 2

x'log2x x
= " - J- 2 a

x“log2x x
S 2 4

+C

x? log x Answer
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Let [ = Ix log x dx

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

I =logx I X’ dx— J. {[ —3/— log .\'J J..\"’c/.\} dx
dx _

et
x logx px
= ~ |—dx
=
J o |
x"logx x .
= g -4 (
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Question 7:

xsin”' x

Answer

I= I.\‘sin 'x dx

Let

K
Taking S X a5 first function and x as second function and integrating by parts, we
obtain
. d .

[ =sin""x I.\' dx - jj[ sin”’! .\’J I.\' dxld\'

l dx J

=sin”’ x( X J— l— 5
2 T2 2

I—x
xisin'x 1 -
=+ — | —=dx
2 2'[ 1—=x
b [ SO [ edd '
_x'sin .\+lI I-x ~ | i3
2 2 1—x* \/'I—.\‘2
, S |
'H'_ J T
2 1=x*

1 sm J-(l_\(b_J-

1l
"2 e ™[
x*sin”' x lf\

0l R J-x2 +~~sm 'x—sin"' x}+C
212

2 2
-1
x sin .\' X <~ D, 8. ) )
e Tyl l=xY¥=sin ¥=—sin” x¥C
2 4 4 2

| R aois X 2,
=~4—(2x'—l)sm 'x+~i\/|—x +C
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Question 8:
xtan ' x
Answer

I= J'.rtan 'x dx
Let

o
Taking L

¥ as first function and x as second function and integrating by parts, we

obtain

I=tan™" x [xdx- J’{( “/’\ tan™" .\-) [ .\'zh‘}dx

X’ | x’
=tan' x| — —I ——dx
2 1+x° 2

2 | 2
x“tan x | X
——I —dx
2 29 +x"

y = >
Xtan'x 1 x*+1 |
= —— == - |dx
2/ 29 1+x° I+x°

=
2 2 1+x°

2ol 1.
w—l(x—(an 'x)+C

2 2.3
X - x 1 » S
=—tan x—-—+—tan x+C

2 2 2
Question 9:
xcos ' x
Answer

I= I.r 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™ xdex - I{(%ccs"l x)jxdv}d\‘

ax

"
-

X

=COS Y——j?'—
X

x eos ' x . |
= —— |——dx
2 Iv] x° ‘
Xeos'x 1) /3 -1 ]
= 3 —EI{ 1—-x +(\/]_—t:J}d.\.

ecostx 1=, 1 -1
= > —'-2-j l—x d\'—;j[\/rl—r

B oo _
i —11, 2 T (1)
2 2 2 '

where, [, = I-JI -x’dx
=1 =xy1-x° —Idi\)] —,\-:J.xdx
x
=1 =xyl-¥* —IZ —]2x = xdx
—-'r‘

=1, =xyl-x* -

:I,:xm-{j 1= de —dx }

=1 =xyJl-¥° —{1, +cos ' x}
=21 =xy1-x* -cos' x
—\1-x? —%coq X

e

oI =

NI«

Substituting in (1). we obtain

- —I G
g5, EC08 "‘_l(i\/l—x: —lcos’l x]—%cos' x

2 212 2

(2.):2 —l)

= cos ! \—— 1-x*+C
4 4
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Question 10:
(sin 'x):
Answer

= Hain= :_ >
Letl—j'(sm .\') 1 dx

. I
sin - x
Taking ( ) as first function and 1 as second function and integrating by parts, we

obtain
I= (sin 'x) jld\‘— I{%(sin ',\')2 3 J'l.dx}d\'

2sin ' x ¢

- (sin™" 5 r-fg,;——;‘ \
= x(sin”x) + jSi" (\/l—r

/
Ty TR A -2x d
_,\(sm ,\) +|sin” r_f I( \sm \') I—ﬁd\}dx}
:x(gin",\-)2+ sin™ x-24/1-x* - j:/=2 1-x? (L\}
L 1—-x°
= x(sin" \')2 +2\1-xsin”! x - I’ct\'

r(sm \) +2J1-x?sin' x-2x+C

dx

Question 11:
xcos ' x

Answer

-1 .
Fiz J'xcos X o

Let JF=x
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e
I= —]J' X .cos xdx

Jl1=x?

( —2"‘ J

0s” x V1-x7

Taking COS X a5 first function and as second function and integrating by parts,
we obtain

I= [ I\/_d\' j{(‘ cos” rjj\/_afr}dr}

-1
=-—7~ cos” x-2Vl—-x? - I ')\/l—r cl\:|
- I- %
“Ir -
- 2\1—x" cos 'x+j2dr}
-1r ~
== 2\1-x? cos 'x+2x}+(?
— —[\Jl -x* cos™ .\'+x:| +C
Question 12:
xsec’ x
Answer
I= I.r sec” xdx
Let
Taking x as first function and sec?x as second function and integrating by parts, we
obtain
; [d B
=% .[sec’ xdx— J.J{—\} Isec‘ .\'dxld\'
l dx J
=xtanx— J 1-tan xdx
= xtan x +log|cos x| + C
Question 13:
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1

tan  x
Answer
I= Il‘tan ' xdx
Let
o -1 -
Taking tan "X s first function and 1 as second function and integrating by parts, we
obtain
; 1 '
/ =tan '.\'Ildx— IJ(Ltan '.\'] j‘l-d\'ld\'
l dx f
| I ,
=tan x-x-— I —-xdx
l+x°
]l p 2%
= xtan~' x —— j —dx
291 +x
1 . g
=xtan ' x— ~log|l +.\"|+C
O SN e,
=xtan ' x——log(1+x")+C
2
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Question 14:
.r(log.r)2
Answer

= I.\' (logx)’ dx

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

obtain

I= (log '\-)2 I.x‘d.\"‘ J‘Ii{[_:[_ilog -"J&} j"- (/.\‘J(/_\‘
%(log\) —[Iﬂog_\-.l.gd_\}

x 2
= %(log x) - I.\' log x dx

Again integrating by parts we obtain

Yz : (logx)’ —[IOE\IW!\'—IJ(—IOL_ rjjrd\}dx}
~(log x)’ —{%—logx—l%-gclx]

) | =,

(Iog, x) —%logxﬂ—% I.rdx

-

% X o
(log \) —Tlogx+jf(_

P

w|"J u|"-J
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(.\“’ +I)Iog X

Answer

I=|(x*+1)logxdx=|x*logxdx+ |logxdx
Lot I(\ ) X ¢ I 0g x dx IL x dlx
LetT =11 + I ... (1)

¥ j,t? log x dx I, = JIO,g x dx

Where, and

[, = j.r“ log xdx
Taking log x as first function and x? as second function and integrating by parts, we

obtain

I, =logx— J‘.\'zair - I{[i log .\'} Jx"dv} dx

dx
3

= log.\‘-;— Il~%dx

b | X J

x’ |
=—Ilogx——| |x"dx
3 0g X 3(_[\ (\)
X’ . =
= 3 log x - 9 +C, - (2)

I, = jlog xdx

[

Taking log x as first function and 1 as second function and integrating by parts, we
obtain
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I, = longl-dv—j{[%logx} jlm}
4

=logx-x— Il - xdx
X

=xlogx— Ildx
=xlogx—x+C, «(3)

Using equations (2) and (3) in (1), we obtain
3 3

S X
I=—logx~- F+(, +xlogx-x+C,
3 _

e logx— \9 +xlogx-x+(C,+C,)

3 3
X X x
=(—+x]log.\'-——,\'+(
3 9

2

Question 16:

" (sinx+cosx)

Answer

I = |e"(sinx+cosx)dx
Let '[ ( )

et f(x)=sinx

- /'(x)=cosx
= J‘e‘ {/(\)+/'(\)} &
.[cl {‘/‘("')"'_/"(.\“)} dv=e"f(x)+C

It is known that,

s d=e"sinx+C

Question 17:
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xe'

(l + ,x")E

Answer

= [ X de=e £ (x) £ () s

(1+x)

2t ‘.‘ h‘."'t:)'"_n (‘

g
(] + x)- I+ x

Question 18:

'( 1+sinx ]
e
l+cosx

Answer
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_‘(I+sin_\']
il
l+cosx

R 3 X i X X
SIN” — 4C08” —+2s8In— COoS -
I ) ) ) )
=¢ = & & =
i
2¢c0s” -
2
o B xY
¢'| sin’ +cos
2 2
- a2 X
2¢0s” —
2
2
. p
Sin -~ +cos
. ) )
=—g - = =
) X
cos
2
£ ’
=—e'| tan—+1
2 2
2
| X
=—¢°| I+tan—
2 2
; 5 X
=—e"| 1+tan” —+2tan —
2 2 2

e’ (l +sin.x)dx

[e {£(x)+ 1 (x)}dx=e"f(x)+C

It is known that,
From equation (1), we obtain
Ie"(l +sinx)

.. . -
de=e"tan—+C
(1+cosx) 2

Question 19:
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,(l 1 ]
e'| ———
> S 5

Answer
Let/ = [e* I:l—L‘]dx
X X
1 R
—=f(x) f (Y)=7
Also, let * > ¥

S () + (N de=e f(x)+C
It is known that, -[L () + 7 (x)jdx=e"f (x)

X

.‘.1=%+C
Question 20:
(.\‘-—3)0'
(.r—l)'_l
Answer
e‘[ 3 }d\‘— e"["‘—l_z}d\'
J =Nk I'1(x-1)-‘ '
= |e’ L - & dx
/ {(x—l) (r~1)}
1 -2
f‘(_\’): 2 .f'(x)z 3
Let (".—I) > (x—l)

Ie' {f(x)+ 1 (x)}dx=e"f(x)+C

It is known that,

AT T

(x=1)

Question 21:
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e"sinx
Answer

[ = | sinxdx ]
Let '[ ( )

Integrating by parts, we obtain

I =sin.1'je3"d\'— I{(isin x) Ie““ci\’}d\'

2x b

- &X
e e
- Icos x-—dx

2 2

= [ =sinx-

_esinx 1 ¢,

=/ —— |e”" cosxdyx
2 2

Again integrating by parts, we obtain

I = & e : {cos.\' Je:"(l\'— H[ 4 cosx] J‘ez"d\'}d\}
2 2 dx

e sinx 1 e’ > e’ ]
=1= —AZI:C().\.\- = ~I(~smx) 2 d\}

-~ “~

e .sinx 1| ecosx 1 ¢, .
— 2 G - +— |e”" sin xdx
2 2 2 2
e sinx e“cosx |
=>1= —— ———1 [From (1)]
2 4 4
1. e -sinx e cosx
=I+-I= -
R 4
5 e siny e cosx
=-—I= -
4 > 4
4| e*sinx e cosx| .
== = s +C
5 2 4
e?.\'
=>1= ?[2sinx—cosx]+ C

Page 124 of 216



Class XII Chapter 7 - Integrals Maths

Question 22:

PO (7% -
sin .
1+ x°

Answer

let¥=tand _ dx=sec” 0 db

7
: 2x i 2 7 ; 3
. sin '( a ,]=sm '(m—n{]=sm '(sin20)
I+ x° |+ tan- @ DA

ool 2% . 2
) IS"\ [ I+ x: )(IA = IZ(}‘SCC 0do =9 I()‘SCC:()d()

Integrating by parts, we obtain

2{9- [sec® 66 - j{(%e) [sec? 0d9}do}

[6-tan6 - [tan 9d9]

5
T

Il
12

[9 tan @ + log|cos 6’|] +C

Il
[

xtan™' x + log

V14 x*

‘—J

o —

2xtan” \*+”lo&,(]+\) +C
=2xtan' x+2 [——log 1+\ -‘

=2xtan™ x - lo.g,(l+\ )+C
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j‘.\':e':d_\'
equals
(A) 1e’+C (B) Let+c
3 3
(C) L (D) 1{ e
2 3
Answer
I =[x dx
Let I
Also. let X =t 3x'dx =dt
=1 =l J.t."'df
1,
=—(e')+C
L)
:l()‘,. +C
3

Hence, the correct Answer is A.
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.fe‘ secx(]+tan.x)dx

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

Answer

.fe‘ secx(]+tan.x)dx
I= J.e‘ secx(l+tanx)dx = J'e' (secx +sec x tan x ) dx

Let

secx= f(x secxtanx=f'(x
Also, let E '/( ):> '/( )

Ie‘ {f("‘)"',/"(.\‘)} dev=e"f(x)+C

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

Hence, the correct Answer is B.
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Question 1:
V4-x?

Answer

Let/ = [V4-xdx= j,/(z)z—(x):dx
It is known that, I\}a —xtdx=

I=2Ja—5 +%sin'%+€

2

a —x —sm '—+C

X
2 a

x - oy B
==4-x*+2sin"'=+C
2 2

“

Question 2:
V1-4x?

Answer

Let/= [V1-4xdv= N 1)’ —(2x) dx

Let2x=1 = 2dx=dt

1=5N(1)1-(:)2dt

P B 5 X a B a: PR =~
It is known that, I\)a' —x'dr=5\}a' —x* +—sin 'Z4C
2 a
Lt et
:I=-")'|:; 1-t° +;S|n 't:l+C

e

t 1
+Zsm "t+C

5
=ZX 145 +lsm '2x+C
4 4

=§-\/l —-4x’ +£sin" 2x+C

e
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Question 3:
VX2 +4x+6

Answer

Let 7= |\x>+4x+6 dx
N
= j\/x2+4x+4+2 dx

= j\/(x2 +4.\'+4)+2 dx
= j\/(x+2):+(\/§)z dx
It is known that, I\J.\'z +atdx==AIx"+a’ + %2 log

X
2

X+ \).\'2 +a2

+C

x+2) 3 >
.'.lz(r; )\/x'+4x+6+§]0g (x+2)+\ﬂx'+4x+6’+C
(x+2)

=—\f.r3+4x+6+log‘(x+2)+ Vil +4x+6 +C

2

Question 4:
Vi +4x+1

Answer

Let ] = j\/xf +4x+1dx

- IJ(r‘ +4x+4)—3dr
. j\/(x+ 2) ~(V3)
It is known that, I\f.x'z -a‘dx= %\/xz -a’ - a_z‘ log x++vx*—a’ +C

(x+2)
2

o=

NEs +4.r+l—%log!(x+2)+\/x! +4x+l’+C
2 |
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Question 5:

V1—4x—x°
Answer

Let/ = [V1-4x—x" d
- Nl-(x-’ +dx+4-4)dx
= [J(¥5) ~(x+2)" ax

. 2 2 X 2 2 a2 U, < ~
It is known that, I\/a‘—x'd =Va —x" +—sin '=+C

a

2 = 2
Y § :(x;)\}l—4x—x' +%sin '[x\;s_ )+C

(8]

=~

Question 6:
Vxi+4x-5

Answer

Let/ = [\’ +4x—5dx
= J'\/(r +4x+4)-9dx
= [J(x+2)" =(3)" dx

It is known that, IW‘Z —-a*dx= %\)XZ -a’ - % log x+vx*=a* +C

-4
) S Lhogfx )+ Va3

Question 7:
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V1+3x—x°
Answer

Let /= j\/l +3x—x"dx

C
= J‘\)l—[f —3x+2—3)d\'
4 4

; S T— 2 7 oSO <
It is known that. IVG' -x'dx‘=5\}u' -x° +—;’—sm FEEHE

a

=
S | J
.r_z ~ ‘__’
I= 1+3x-x" + sin”' Z |+C
2 2 V13

2x—3 = 18, 3 2x=3
= V1+3x—x* +—sin™ +C
4 8

Question 8:
Jx¥ +3x

Answer

Let/ = I\/f +3x dx

= | /xf +3x+§—%dx
YBSEEE
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. 2 b E 2 b a: 2 a9 “
It is known that, j\fx‘ —a'dx="Ax*-a’ - 5 log x+vVx"=a +C

X
2

9

('H%] = 4, (.3 |
LI=2—=s x*+3x —%Iog[x+';)+ Va? +3.\'j‘ +C
(2.\'+3) : 9 | : - i
= \/.\"+3.\'—§Iog;‘ x+ +\}x“+3.\"i+C

(AN

| W
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Question 9:

‘,2
1+—
9

Answer

Let [ = j‘/1+':dx=;[\/9+.\-l dr=; [JG3) +x* dx

It is known that, jvf ‘adx = % Jxt+at + % log i.\' X +a’
§ B i ~
sd= E[{‘ x°+9 +—q—log‘x+\1x‘ +9’:|+C
x+yx*+9

+C

X 3 3
==VJx " +9+=log
6 2

=

+C

Question 10:

Im dx

is equal to

x+414+x?

+C

X > |
= 1+x° +;I()g
A. —~ —~

2

2(1+x7) +C

[

B.

x(1+x*)2 +C

LR o]

C.
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X+ \jl+.\"‘i+C

n

X Y
= Vi+x® + 53X log

D. — -

Answer

. J pJ ? .\- : 2 (I: 1 *
It is known that, IV(I‘ +x"dx = % va© +x° + 5 log ',\'+ VX +a’

e

+C

.\‘ I Ir— X
.(\“*-\'3(1\': 5m+—7—log X+ \,'I+_\'1|+C

Hence, the correct Answer is A.
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Question 11:

j.\lx: —8x+ 7dx
is equal to
%(x—4)\)x3 ~8x+7+9log|x—4+x’ —8x+7’+C

%(.\*+ 4)Vx' -8x+7 +9l0g’x+4+\fx2 ~8x+ 7‘+C
%(.\'—4)\}.\': ~8x+7 —Sﬁlogl.\’—4+\)x: —8x+7’+C
%(.\'—4)\).\'3—8x+7 —glog’x—4+\/x“ —8x+7i+C

D. =

Answer

Let/ = [Vx* —8x+7 dx
- J.J(x: —8x+ 16)—9(1.\‘
= [J(x-4) - (3) @

It is known that, J\h‘“’ —atdx="x'-a’ - % log x+vx*—=a’ +C

X
2

¥—4) s : _
.-.1=(‘7 )\fx-—sx+7—§|og‘(.x—4)+\/.r-—8.r+7|+c

~

Hence, the correct Answer is D.
Exercise 7.8 Question

1:

f xdx

Answer
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It is known that,
r,/'(.t)dx =(b- u)liml[_/'(a) +fla+th)+..+ f (a +(n- l)h)], where h =
a N n

Here, « = a, b= h.and f(x) =%

b-a

n

I-”xdx:(b~a)liml[a +(a+h)..(a+2h).a+(n-1)h]
o n—yx n

=(b—a)liml (a+a+a+4..+a)+(h+2I1+3h+,..+(n—l)h)}

n—x p | 7 umes

=(I)—a)|iml[na+h(]+2-:-3+.,.+(n—l))

(oo { 20

=(b-a liml na+ "("_l)h~
(b-a) _

nv g

n—w p

:(b-a)limg—tu (n--l)h]

=(b—a)lim| a+

= (b~a)lim ). }
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Question 2:
r(.x'+l)d.\'

)]
Answer

Let] = I:(x+l)cit
It is known that,

I S(x)dx =(b—a)lim— [_/ +f(a+h).../‘(a+(n—l)h)],whcrch=b_

o g n

Here,a=0, =5, and f(x)=(x+1)

=>h= 2020 =
n

j(.\+|d\' (5-0)lim— {/(o)u[ J+ +f(( )gj]

n
[ 5 5(n-1
=5Iiml I+[3+l]+...{l+( (n )]H
Lt /] n n
I B e IR, 1K 5
= Slim . (I+l+l...l)+[3+2-—+3~—+...(n—])—:H
H—L n L n lanes ” n n n

= Slim " n+5{1+2+3,..(n—|)}]

nox n n

;1 5 (n=1)n
=5lim—| n+ ( )
Ao n 2

5(n—
=5lm—| n+ M:I
n—x 2

&l

S |

=5Iim[l+

n—x

A

(SRR
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_[: xdx

Answer
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It is known that,

[ £ (x)ds=(b-a)lim- [f(a)+/(a+h)+f(a+2h) Sla+(n=1)hy]. where = ”'_"
1

Here,a=2,b=3, and f (\) =x?
3-2 1

n n

= h=

j' x’dr = (3- 2)I|ml|: ()+j(2+ )+1(2+2J {2+(n-l);

n—=sx n

. 2 22 Y
~lim (2)‘+[2+1] +(2+:) +...(2+(" l)]]
n—x p n n n

~lim — 2*+{22+[1J2+2.z.l}+...+{(2):+("",‘)2+2.z.("-')1

n—w '7 ’1

“tim L (23+.'..+2:)+{(]J [ J ( ] } {l+2+§
n—x N 2 times n n n n
4

-

1 -
=lim—| 4 242243 +(n=1] 1+ 2142+ +(n-1
lim | n+— { +2°+3%. +(n-1) } { +..+(n- )}]

= R )
=i 4n+—l:;{"(" 1)(2n ')}Jrj{n(n I)H
HN-»x '7 nt 6 ’1 2

oesi)
=lim—| d4n+

+
=0 B 6 2
2

=lim[4+ l (1— ] ](2— l)+2—"]

-0 6 n n n

9

=4+—+2
19

3

1}]

+(”;')H
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Question 4:

f(f — .\‘)d\'

Answer

Let/= f (.\"’ —x)(lx
= f.\:z dx — _['xd\'

Let/=1,~1,. where /, = [ x’dvand I, = [ xdx (1)
It is known that,

J':f(x)dx =(b—a)’l'il.‘n:‘%[f(a)+f(a+h)+f(a+(n—l)h):|, where h = b=n

n
For I, = J‘: xdx,

a=1b=4, andf(x)=x’
4-1 3
h=——=—

n n

I, =j|".x-3arx — (4=1)lim . L)+ £ (k) f(1+(n-1)h)]

n—ya "

=3|iml I? +[I+§]- +(l+2-§]- +...(I+—("—l)3] }
H—>L '1 '1 n "

= 3lim I3+{13 +(§]-+2-§}+.,.+{13+[(”_I)3) +2'("_I)'3H

e 1 s times n n

=3lim ) (134—...+l2 +[i]:{l’+2:+...+(n—l):}+2-§{l+2+...+(n—l)}}
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= 3Iiml[n+—97{(n_ l)(';)(z"' ')}J{MH

n—x n n 2

=3liml n+%(l—lJ[2-l)+ 6n—6
] 6 n n 2

=3lim[l +2(1 —lj[Z—l]+3—§]
n—rx 6 n i n

=3[l+3+3]

-3[7)

=21 -(2)

For/, = I‘xdr.
a=1b=4, andf(x)=x
4-1 3

>h=——=—
noon

oA, =(4-1)lim —I:j'(l)+ F+h)+.f(a+(n- l)h):l

1
=% n

:399%[Lq|+hyh"+0+(n-nh”

=3mn1{n(|¢ij+m+{n(n—ng}}
e n n|

=3|iml[(l+]+...+l)+%(l+2+.,.+(n—l))]

Lol /| N s

=3lim l[n+2{—(n_ l)n H
n- n 2
= 3Iiml[l +2(| —lﬂ
- g 2 n
=3{I+E}
2

= -(3)

From equations (2) and (3), we obtain
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S 2
TR T L
) 2 2
[]e‘dx
Answer

It is known that,

r f(x)dx=(b-a)lim l [f(a) +f(a+h)...f(a+(n- l)h)]. where#j=2=2
o n>r n
Here,a=-1,b=1, and f(x)=¢"
2
seh= L
n o n
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Aol =(l+l)]li4n3_%{f’(-l)+.f'[-l+%)+,/'[-1+2-%)+...+/[-1+(”'l_")2ﬂ

i T |'_|4j'| |"-|+:A:':: :.—|&|n—l),:,.l|
=2lm—|e" +& " +e' '+ /

a—= p

2 4 O 2

. 1] 0 ~ (n=1)=

=2lim—|e {l+e" +e" +e" +e
n=E py

I
o8 2
=2lm—| —

n—E B

= .1 et -1
e x2lim—| —

et 1 I

1
en

e’ ><2(e2 —I)

2

.| e" =1
x2
l}nn 5

—0
"

(57

Question 6:

E(x +e )dx

Answer

It is known that,
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b-a

j f(x)dx=(b-a)lim- [:f(a)+/(u+h)+ S+ /(a+(n—l)h):|,where h=
Here,a=0, =4, and f (x) = x +¢**
s M

n n

:j(r+e )dx =(4- O)hm [/(0)+/(h)+/( 1)+..+ f((n- I)h)]

n

e

—an l 0 2% 220 i3 A1)
-4£1T,’_(0+e )+(h+e )+(2h+c )+...+{(n 1)h+e }]

=4 l> 220 Ak _ ,Blﬁ'rllh]
-4}’1111"“[+(h+¢ )+(2h+c )+...+{(n 1)h+e }

=4lim : —{h+2h+3h+...+(n-l)h}+(l+u“ +e¥ 4.+ ”")]
nam p L

o Af et —1
=4lim~| Af142+...(n=1+] &
lim 1} (n )} ( o H

n

—] _l 2 _
i [(=07)
nap 2 ei=l

— )s.—

--4hml 4.(" l)n+ LQ :
“nln 2 2

en=]

) (e —l

[c’" =]
)

—4(7)+411m

4(< =1
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f (x+1)dx
Answer

Let/ = [ (x+1)dx

I(.\'+l) dx = '\: +x=F(x)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(-1)
{ N 3\
:\'«.1]- ¥
2 J\2 )
=L
2 2
=2
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_r lafu'

)

- X

Answer

Let ] = jl d
‘- X

l 1
I— dx = log|x| =
X

By second fundamental theorem of calculus, we obtain
Ii= F(3)— l~'('2)

=log|3|-log|2| = log

[SS S

[[(4x =52* +6x+9)dx
Answer

Let/ = .[: (4.\"‘ —5x° +6x+ 9)(1.\‘

[(4x" =557 + 6x+9)dx = 4 [Y—j [‘—j%(%}”(-“)

=i —‘\%«—h +9x =F(x)
J

By second fundamental theorem of calculus, we obtain
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/= F(2)—F(l)
= {2*’ —5(3) +3(2) +9(2)}—<(1)‘ -5(3'~).+3(|)2 +9(1)

={l6~40+l2+l8)~(l~ 5+3+9)
3 3

4 5
=l6—40+l2+18—l+;—3—9

Question 4:

=

I‘ sin 2xdx
)

Answer

R

Let/ = I* sin 2x dx
)

P
Isin 2xdx =[ S )z F(x)
2

By second fundamental theorem of calculus, we obtain
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n
I=F|—|-F(0
(4] ©)

oty
—geos{5)-em)

=-3lo-1

1D | -

Question 5:

X

_{3 cos 2xdx
)
Answer

n
Let/ = I’ cos 2x dx
]

b |
Icos.?xdx =(sm = )= F(x)
) \

By second fundamental theorem of calculus, we obtain

1=F(§)—F(O)

= l[sin Z[EJ —sin ()}
2 2

- %[sinn ~sin0 |

—'[0—0]=()

)

Question 6:
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f e"dx

Answer
Let [ = J: e'dx

Ie'd.\: =e" =F(x)

By second fundamental theorem of calculus, we obtain
[= F(S)— F(4)
S 4
=e —e

=e'(e-1)

I ‘tan x dx
Answer
Let/ = I‘ tan x dx
1
j'lan xdx =~log|cos x| = F(x)
By second fundamental theorem of calculus, we obtain

I= r(g]- F(0)

=— Iogjcosg +log|cos 0|

| 1
=—Iog:f +log|l|
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x
_[j cosecx dx
6

Answer

n
Let/ = J;‘ cosecxdx
6

I cosec x dx = log cosec x —cotx = F(.\')
By second fundamental theorem of calculus, we obtain
\ { \
RORE
\ 4 6

T n
=log cosec——cot—|—log
4 4

T T
cosec——cot
6

= log \6—1‘—Iog%2—\/§\

/ N\

5,

=)

= logs[
\

2
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r dx

| 2

Answer

dx

1] 2
Vi—x

dx 2
———=s8in"' x=F(x)
J-vl -X°

let/ =

By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)
=sin "' (1)—sin"'(0)

T
2
-
2
r dx
]+ x°
Answer
dx
Let/ = -
-r' 14+ x°

I d‘., =tan"' x =F(x)

1+ x°
By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)

=tan"' (1)~tan"'(0)

T

4
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Question 11:
.r- d\’_
2 x2 ]

Answer

y second fundamental theorem of
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calculus, we obtain

x

I 2cos” xdx
Answer

n

Let! = _[3 cos” x d

> [+ cos2x ) x sin2x 1 sin 2x _
Icus Xdx= ==+ =—| X+ =F(x)
\ 2 2 4 2\

2

By second fundamental theorem of calculus, we obtain

IL{F(gj—FﬂU

e

-~

_1|(n sinm) (, sin0)
- 1[[5-sm) (o 80
e - - / \ - )
| n

=2 Z40-0-0

2|2

m

4
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Jﬂ- xdx

2 x* +1
Answer
3} X
Let ] = [ 2y
2 x° +1

: 1 ¢ 2x Lo
jx:i cdv= j *_dx = Slog(1+2%) =F(x)

By second fundamental theorem of calculus, we obtain
I= F(3)— F(k2)
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Question 14:

Ty
f-.\1+3 x
' Sx” +1

Answer
Let/= f Y+J
I2.\'+3 B j 7Y+3
sx 4l 59 5x% 41
I 10x+15
= |y
T 54 5x7 41
=_J- 10x j- .l &
5x° +I Sx™ +1
,[ IO\ J- 1 dx
5x° +I ( IJ
5| x" +—
] ) P L
-5|0g(5x +l)+5 I tan l
NAN ]
] 2 3
=—log(5x* +1)+—=tan "' (V/5x
= F(x)
By second fundamental theorem of calculus, we obtain
=F(1)-F(0)

-~

- [ea(s 1)+ Zan (45)| | L)+ 2 an 0]
1log6+\/‘: tan”' V5

Question 15:

I: xe* dx
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Answer
Let/= f.\'e":d.\'

Putx’ =t = 2xdx=dt

Asx—0.t—>0andasx—> 1,1 =1,

sl = % I:(f'c/l

! foar=L mr(y

By second fundamental theorem of calculus, we obtain
[ =F(1)-F(0)

1 1 o
=—pf—-——¢
2 2

= (e-1)
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Question 16:

f Sx
) x* +4x+3

Dividing 5x” by x* +4x+3, we obtain

2 S iE )
I= I{S—&}lh
- X +4x+3

2 * 20x+15
=I5d\‘— t—+clr

x +4x+3
=[5,\’]?—I hO\"f'ls i\'
' X +4x+3
2, 20x+15
lzb—l,.whcrcl— —cl\ (1)
x +4x+3
)
Consider /, J Ox+l>
v X" +4\+8

Let 20x+15 = Ai(x: +4x+3)+B
dx

=2Ax+(4A +B)

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

=1,=10 ;Md.\—"SJ.;
X +4x+3 x +4x+3
Le(x3+4x+3=1

= (2x+4)dx=dt

= |, _1oj—-7ajm

9
=10logr-25 llog[x+- I]
2 x+2+1
; 2 | x+1 ’
= B | -2 —
[1010g(x* +4x+3) | -Shlog{_ )].

Xx+3

=[10log15-10log8]-25 lloui—llogz
= T T
%
=[lOlog(Sx3)-|0|og(4x2)]—L2’-[|og3—|og5—|og2+|og4]

2
=[10log5+10log3-10log4 - lOlog2]—'?5[l0g3— log5-log2+log4]

25 2 5
=[10+:23} log5+[—IO—%S—}IOgcﬂ[IO—"—;}I()g3+[—lO+%D—} log 2

=iélogS—%-s-log‘#——-log3+£log7
45,5 B55.°3
=—Jlog———log—
2 4 2 =2

Substituting the value of 11 in (1), we obtain
1=5-|Slog - Zlog
= g4 085

-

5 5 3
=5—:;|:9]0g;—10g§}
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Question 17:

x

_[‘ (2 sec’ x+x +2 )dx

)

Answer

n
Let/= [‘(Zsec: X4X + Z)dx
p \"'
I(?.sec‘ x+x+ Z)dx =2tanx +'T +2x=F(x)
By second fundamental theorem of calculus, we obtain

1=F[§]—F(0)
E]]-(2mn0+0+0)}

Il
P e —
T —

9

—

3
|3
+
| -
S~
|5
h —

-—
+
rJ
Y
=

Question 18:

X . 2 .r b .\'
f sin® ——cos” — |dx
) 2 2

Answer
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Let [ = f(sin: ;—cosz %)clx

R S )
= —F COS™ —=sin~ — |dx
b 2 2
= - r cosx dx
1]
Icos x dx=sinx=F(x)

By second fundamental theorem of calculus, we obtain

I =F(n)-F(0)

=sinm —sin0
0

Question 19:

5 + j —dx
X +4 X +4

2 -
= 3log,(.x2 +4)+ :: tan”' : =F(x)

By second fundamental theorem of calculus, we obtain
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1=F(2)-F(0)

) - | N .
= 3Iog(23+4)+£tan" - l—J3Iog(0+4)+3tan‘l 0
2 \2)[7] 2 \2))
3 3
=3log8+ tan"' 1-3logd—"tan"'0
2 2
=3I0g8+§(2]—3|0g4—0
=3log[8)+’m
4) 8
3
=3log2+°%
8
Question 20:
2
f(xe +sm—}lx
> 4
Answer
Let/ = [ (.\'e" +sin -’-f'i‘-')d.\-
X
. TX ((d Ry
I(.\‘e“ +sin f]d\' =3 Ie" dx — I (—v- .\'] Je“dx dx +
4 l dx l T
4

. 4n
= xe* - je dx ——cos

8

. . Am :
=xe¢ —e" ——Ccos—

18

= F(x)

X

X

By second fundamental theorem of calculus, we obtain
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1=F(1)-F(0)
¢ &)

1 )
:’ le' —e ——cos | [ 0.e" -e

T 4] \
4' l w"“4
=@ =@ = — | =] - -
n\/f n

4 2\2
=]+—-
n 13

3 cos0
T )
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Question 21: By second fundamental theorem of calculus, we obtain

j«ﬁ dx
1+ x°

equals
X
A. 3
2n
B. 3
n Question 22:
c. © s e
i—) ) 449x° equals
D- l.‘- T
Answer A. 6
d.
I v . =lan“.\':F(.\‘) ®
1+ x° l_7
B. '~
| i T[
5odx ) 24
—=F(/3)-F(l 24
-f 1+x” ( ) 1) «
=tan"' 3 ~tan™'1 g
_r_T >
- 3 4 Answer
= _( dx _J~ dx
12 4+9x*  (2) +(3x)

Hence, the correct Answer is D. Put 3x=¢ = 3dx = d!

) dx 21 dt
B '[(2)2+(3x): 3 J.(2): +1*

1[1 _,r}
=—|—tan™ —
3|2 2

I \
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By second fundamental theorem of calculus, we obtain

= dx PN
I‘— i ;-:F( - |-F(0)
' 449y L_S,‘
{29\
T foclat ’~—lan "0
\2 3,’
I |
=—tan 1-0
6
1 =
-_ X —
6 4
=
24

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

X
f ———dx
P xt 4+

Answer

X
f ——dx
Vx" +1

Letx’+1=¢ = 2xdx=dt

Whenx =0,t=1andwhenx=1,t=2

. x 1 opd
L7at=213
| 2
;)-I:l()glful

_l) [log 2-log l]

Il

=t

=—log2

Question 2:

[m cos’pd

Answer

Let ] = [ Jsingeos’ g dg = Lm cos'gcosddé

sing=1=cosdd¢ = dr
Also, let ¢ gag
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When ¢ =0, r =0 and when ¢ = —, 1

(SR

|
Ly
| e |
-~
)
.l.
>~
e
|
)
-~
A
l_rl
=

3 11 7 ‘
{ﬁg__ﬁ
371 7

N
e
3117
_154+42-132
- 231
-0
231

Question 3:
‘) .

fsin ‘[ . . ]dx
) 1+ x°

Answer

o I
Let/ = fsin '( i , de
0 \I+x )

Also, let x = tanB = dx = sec?0 d6

When x =0,08 = 0and whenx =1,

0=

&= A
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I= _(): sin '[%]secmd()
- fsin-'(sin 26)sec’ 06
= j* 20-sec’ 0d0
=2 fa-secf 0.do

TakingBas first function and sec’® as second function and integrating by parts, we obtain

I= Z{BJ.sec: 0do - j{(‘{—le] jsec‘-’ ede}de}
ax

= 2[9 tan @ — jtaneda]E

4

0

=2[Htan9+log|

, -
2| —tan—+log
4 4

Il
N

n |
_I—§l0g2]

b1
—E—Ing

|}
[

n
cos H|:| 4

s
COS—

ke log|cos 0|]

E+I07 ! —logl
e 7))
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Question 4:

f.\'\l.\'+2 (Put.\'+2=r3)

Answer
I; xvx+2dx
Let x + 2 = t° = dx = 2tdt
=319
Whenx=0,t_\/: and whenx =2,t=2

f XVx+2dx= fz (12 - 2)\/}_"2!(11

=2[ (£ -2 d
= 2&(1‘ =27 e

2 2g |
53 |,

32_16 _tf_i]

Il
2

Il
o

5 3 5 3

I
o

-99:80—_'_2_@129@}
15

=2

-l()+8\/§]

15

|6(2+\/§)
-
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Question 5:

> >
~ SInx
b 1 +cos” x

* sinx ) dt
= o= [
| +cos® x
Answer
tan” r]

[  osinx
[lan 0-tan 'l] Il+cos ,;'dr

} Let cos x = t > —sinx dx = dt

= When x = 0, t = 1 and when

Question 6:

2 dx

Answer

2 dx 2 dx
I’ x+4-x - '(' —(,\'3 —_\'—4)

_ I-‘ dx
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3
Whenx =0, 1= —% and whenx=2.1 =5

L2 dx _ ; dt
“J-o —\? 2—.‘.,'. 2
N7 1 (7). 4
2 ) U2 B
3
= log
2 1/1_—7_ .\[]_—7-_;
2 2 |,
[ AL T
S T N T
J7177d7 3 . T
-—— log—+—
L 2. 2 2 2
1 [ 743 . 71
=—| log ~log
V7] T 17-3 T 174
-Llog\’ﬁ”x"ﬁ“
N7 " N7-3 171
o log'|7+3+4\/|_7
N7 7 [1743-4017
o log'zo+4Jl—7
17 7| 20-4017

_ 1 (54417
7 el 57

1 -(5+\/l_7)(5+\/ﬁ)

= lo
a7 e 25-17
1 [ 2541741017
= log
77| 8
1 (42+1017
- log
17 8
I 21+517
= log
17 4
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J" dx
Xt 4+ 2x+5

Answer

3

f dx _J—‘ dx __J-‘ dx
1x% 4+2x+5 '(‘.\':+2.\'+I‘)+4 "(.\-+l)'+(2):

Letx+1=t= dx =dt
Whenx =—-1,t=0andwhenx=1,t=2

[ dx _podt
S x#1) #(2) VP2

I:l I,}-
=|—tan

2

e =40

| ] -
=—tan'l-—tan"' 0
5 -

2 |

I(n) =

=) i

214/ 8

2( ] ] it
I [———‘J(.’"‘dx
X 2%
Answer
2( ] ] it
I [———‘J(.’"‘dx
X 2%

Let 2x = t = 2dx = dt
Whenx =1,t=2andwhenx=2,t=4

Page 171 of 216



Class XII Chapter 7 - Integrals Maths

el (R 1 2 32:) 3
2. _( LY - Z.ije dx = > J:(, - ’3]e dt
(1 1),
—'[_‘[’ ’_,)L dt
Let}:_/'(t)

Then, f'(7) = _tl

- e‘
"4 2
- e’ (c’l - 7)
4

Question 9:

The value of the integral * - is
A. 6
B. 0
C.3
D. 4
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I

(=)

it

LctI=J':

T
Also, letx=sinf = dx=cosf@df

Whenx=—.0=sin"' ( !) and whenx=106= —2
J

o |

|
- (sinG—sin“Of
:>I_—[u- ') sin'@

cosOd6

1
3

x (sine)%(l—sinle)

=L-‘ a s —cos0d
o sin
| 2
x :' e 3o s
=_[-‘ : Lol ) (st ) cos do
an”| < | sin" 6
| 2
x sin® 3 (e sO 3
=_[3 l»(sm. ) (%0? ) cos 0 do
w'|<| sin“Osin” 0
X 050) A
= [? I‘l(ws ); cosec 0 db
an _:‘

: (sine):S

3
= f 1\ (cot8): cosec’0.d0
an~| < |

Let cotB = t = —cosec26 dB= dt
Answer
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g

g =—L5(t)‘:d(

o]
=_§[_(m)§]
=;[(J§)§]

o]

=;[|()]

=3%x2

=6

Hence, the correct Answer is A.

Question 10:

If

A.
B.
C.
D.

f(x)= Etsinldt.lhcnf’(x)is

Ccos X + X sin X
X sin X
X COS X

sin X + X cos X

Answer

S(x)= I:rsin tdt

Chapter 7 - Integrals Maths

: 1)
When @ =sin 'L; J Y= 2\’3 and when @ = 7; =0

e
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Integrating by parts, we obtain
P o« « (( d 3 1
f (.\') :II;S"]’(”- ‘[' \l[zf) j‘SInfC{’[(l’f
= l:t(—cost)]:I - f(—cost)dt

. X
- [—f cost +smr]n
=—XCOSX+Ssinx
= f(x)= —[{x(—sin x)}+ cos.\'J +00S X
= XSINX—COSX+COSX
= xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

x

> 3
I 2Cos” xdx
)
Answer

X
>

I= |*cos’ xdx (1)

=1= fcosz[g—x]d\' ('(:'j'(,\:)dr= _[I_/‘(a-.\')dr)
=l'= _[‘ sin’ xabx -(2)

Adding (1) and (2), we obtain

2] = f(sin3 x+cos’ x Jdx

=27 = [lds

=21 =[x];

Question 2:

X Vsin x
_(~ - dx
) \/sm.\' 4 \/cos.\'
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Answer

£
j._. ASIinx

o \/sinx + \/cosx
Y (1)

Jsin.\' 4 \/cosx

. (=
N sin| —x

dx

Letlzjf

=5:fi= L = = dx (_[»:'f(x)dx: .[:’f(a—x)dx)
\/sin[‘) —x] +Jcos[_’ —x]
_[i__eos
S W et @)

Adding (1) and (2), we obtain

5] = I’ Vsinx ++/cos x
- b Jsinx ++cosx

=2/ = fldx

Cb'

=21 =[x];

=27 =-

:>1=E
4

Question 3:
3
* sin? xdx
sin? x+cos’ x

Answer
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2 sin? x
Let/=[2— —dx
sin? x +cos? x
. sin?| ——x
= 2
=T= I-‘ ; dx

3
SO 6 (m
s~ ~X [+ cos? - X
2 2

;

o j COS X n

sin? x+cos? x

Adding (1) and (2), we obtain

3

sin? x+cos? x
2 = I —

—_—dX

sin? x + cos? :

:2I=L’ldx

=21 =[x]:

Question 4:

I’ cos \d\
’sm x+cos X

Answer

(.[:lf('r)dxzJ‘I:lf(a—x)cb')
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:de (l)

Let/= — .
"sin” x+cos x

s s (5~ # ([} 7 )ae= [ (a=)a)

o sfm s(m
sin -x [+cos’| ——-x
2 2

£ osin’x ;
:I=j3+¢i\' A2
o sin’ x+cos” x (2)
Adding (1) and (2), we obtain
*sin® x +cos’ x
2[ = I' ":’“T**‘”*"";""(1.\'
»SIn” X+Cos™ Xx

— 2] = Lﬁldx
=21 =[x];

=2]=—

-

=>1=Z
4

Question 5:

f\r + 2| dx

Answer

Let 7 = [ |x+ 2

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) = 0 on [-2, 5].
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sd= I__;—(x+2)dx+r:(x+2)dx (J‘:f(x)= J‘:f(x)+J:b/'(\'))

2| N

_j) +2(-2)- (_25)‘ _2(_5)}+ {( ) +2(5)- (_j) = 2(_2):|

3, 25
=—[2—4-'—5+IO]+['—3H0—2+4]
2 2

s -

)
= DA 422 104+ 510=-044
2 2

=29

Question 6:
f}x—5|dx
Answer

Let /= [[|x—5|dx

It can be seen that (x = 5)<0on[2,5]and (x —5) 2 0on [5, 8].

I= [~ (x=S)ds [ (x-5) (I 7)=[ 7+ [ 7 ()

Question 7:

_Ex( 1- x)" dx

Answer

Page 180 of 216



Class XII Chapter 7 - Integrals Maths

Let/ = _rlx(l—x)" dx
1= [(1-x)(1-(1-x))"dx
= J‘(]—x)(.\')" dx

= | (x"=x"")dx
[,,:'l ] ([ /()= [ £ (a-x)a)

[;TH B n+2]

( 1+'7) (n+|)

(n+|)(n+’)
|

(n+1)(n+2)

Question 8:

-[‘ log (1+ tan x Jdx

Answer
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Let Izj'if log (1+tanx)dx sokl)

T B N PO

. 1=[4log [l+lan(4 .xﬂdx (.[)f(a)dr_fuf(a x)d,\)
x tann-tan.\‘

:>I=J’l;'log +—34

n
l+tan4tanx

— 5 J.O‘ log {I + ]1—+t£tl:nx }dx

X

=[=|"log
0 (1+tanx)

e

= I = [ *log2dx~ [ *log (1+tanx)dx
— 3 ) L‘ log 2dx 1 [From (1)]

=2 = [xlog'.’]:

n
=21 =Ilog2

b
=[/=—log?2
3 g

Question 9:
f.\‘x]Z—xdx

Answer
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lLet/ = _[: X2 = xdx

4.2 g 3
=|=Xx%=-=x*°
._3 5 (
4 39 5
= 22— 2
L2 -20)
Ax2J2 2
=4x;\/:—:x4\/5
_82 82
3 S
_40\2-242
- 15
16v2

15

Question 10:

x

*( 2log sin x —log sin 2x ) dx
)

Answer

(J':'f(\‘)dx = '[Tf(a—x)d.\')
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n

Let/ = f(2log sin x— log sin 2x)dx
== f{Zlog sin x —log (2sin xcos x)} dx
=>1I= E{?.Iog sin x —logsin x—log cos x — log 2} dx

=k L {log sin x —log cos x—log 2} dx (1)

It is known that. (ff(x)dx - I.'f(a—x)ai\')
=I= f{log cos x —logsin x —log 2} dx sl Z)

Adding (1) and (2), we obtain

m

21 = [*(~log2~log2)dx
=20 =-2log2 [*1dx

T
=1 ——IogZ[;}

s

U
~
]
|
S
s[5}
]

~—~
il
RE A

| E— —
o
g2

| —

| RSN

~
]
oA
S
72
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X
ji ?.8in” xdx

>

Answer
n

Let [ = I_{‘ sin’ xdx

As sin? (=x) = (sin (—x))? = (—sin x)? = sin?x, therefore, sin?x is an even function.

c)dx = 21.)'_/'(.\')(/.\'

f(x
It is known that if f(x) is an even function, then J" (

I= 2L sin? x dx

(3]

(S

Ix

I

*1-cos2x
[Bleabeny,
) 2

.

(1-cos2x )dx

Sy

n

sin2x |2
\‘_
2
{

e -1}

(S NI L.
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Question 12:
r xdx
' 1+sinx
Answer

Let/=[ L (1)

1+sinx

= (n-x)

i A
I +sin(m—x)

:l=j

> (J’-;}f(n«')d.\‘= J‘I:l_/'(a—.\‘)(/.\')
= (m—x)

=] = dx (2
-[ I+sinx (2)
Adding (1) and (2), we obtain
2 = [ ——dx
' I+sinx
| —sin x|

:>2/=7tf ( ks \'). dx

' (1+sinx)(1-sinx)
=2 = nf e 51‘n e dx

' cos” x

=2lI=x r {sec: X —lan xsec x} dx

= 2/ =x[tan .\'—sec.\‘]:
=52F = n[Z]

=>I=n

Question 13:

n

x
I3 sin’ xdx

Answer
Let/ = [} sin’ xdx (1)
As sin’ (=x) = (sin (—x))’ = (-sin x)” = —sin’x, therefore, sin?x is an odd function.
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J.' f(x)de=0

It is known that, if f(x) is an odd function, then +¢

A= J-‘ sin’ x dv=0

2 s
I cos’ xdx
)

Answer

y

Let ] = j

“cos® xdx (1)
cos’ (2m - x)=cos’ x

It‘is known that.
[“ 7 ()dv =2 £ (x)av. it/ (2a-x)= £ (x)
=0iff(2a—x)=—1(x)

L 2= 2_rcos§ xx
)

=1=2(0)=0 [cos:(n—.\')z—cosi.\‘}
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Question 15:

—dx
» 1 +sin xcosx

1-" sin x —cos x
Answer

g Y

S sinx—cosx
Let/= I -

" 14 sin xcosx

35 )-oos{
. sin| ——x|—cos
2
:>1=j“:

" 1+sin(f—x]cos[

* cosx—sinx
:}I:j-_——
o 14+sinxcosx

dx (1)

A

)] ds (177 )= [ (=) )

d -(2)

o A

Adding (1) and (2), we obtain

x
- 0

L= I —x
» 14+sinxcosx

=0

o

Y

Question 16:

f log (1+cos x)dx
Answer
Let/ = flog(l+cos.\')d.\' (1)
= 1= rlog(l-kcos(n—.\'))d.\' ([lf(.\')dx: ‘[)_f‘(a—.\')dx)

=J'= _[_.Iog(l ~cos x ) dx (2)
Adding (1) and (2), we obtain
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21 = f{log(l+cos.\')+log(l—cos.\')} dx
=2[= flog(l —cos” x)dx

=>2l= flogsin: xdx

=2]= 2f|ogsin xdx

=1I= [Iogsin.\'d\'
sin (N — x) = sin X

X
s 1=2 [*logsin xdx
x T x
=[1=2 f log sin( = .\‘de =2_F log cos x dx
) |

Adding (4) and (5), we obtain

i

21 = 2_[3(logsin x +logcos x ) dx
)
X
== I3(I0gsinl x+logcosx+log2—log2)dx
)
X
=l = If(longin xcosx—log2)dx

T T
=>1I= I3 logsin 2x dx - _[3 log 2 dx
} )

Let 2x = t > 2dx = dt

When x = 0, t = 0 and when

Im :
S == rl()g5|nl¢7'r~——log2
2:9 2

17
ey SN 17
::.1_;5 2I0g-

P

! T
= —=——log2
o) 5y

= I =-nlog2
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x

[ Jx
‘\/:Hf:

Answer

Let/ = J’\/_ ‘/\;_ - (1)

d\'—f f u—\)d\)
It is known that,

2

Adding (1) and (2), we obtain

:.(-\/—#\la—\
\/{T+\/a—x
:>21=£111_\-
:>2I:[.\']::
=2l=a
=7=2

2

f|x —1|dx

Answer

I'= f|x—l‘dx

It can beseenthat, (x —1) < 0Owhen0<x<land(x—-1)>=0whenl1<x<4
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= [x-tlde+ ['e-1ds ([7@=[r@+[ 1)

:I_l+(‘4_)_4_l+]
2 2 2
=1- : +8—-4-—+1
2
=5
Question 19:
f(x)g(x)dx=2] f(x)ds, N Pl
Show that ‘[j(\)g(l)” ‘['/(‘)‘ k5 if f and g are defined as f('\) f(a x)and
g(x)+g(a-x)=4
Answer
Let/= f./'(v\')g(x)d\' (1)
= 1= [ f(a-x)g(a-x)d (ff(.vc)dr= [’f(a—x)dx)
= 1= [ f(x)g(a-x)ax (D)

Adding (1) and (2), we obtain

2= [{/(x)&(x)+ f(x)g(a-x)}d

= 21= ['7(3){(+) + 8 (a-x)}

=21 = [ f(x)x4dx [g(x)+g(a-x)=4]

=4 J'= 2.[: f(x)dx

Question 20:
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: 3 4
I-,,(x' +XCosx+tan” x + l)d_\'
The value of ~ * is

A. 0

B. 2

C.n

D.1

Answer
.- -

Let /= J.fﬂ(.r’ +xcosx+tan’ x+1)dx
X

X X X
=>1I= I:“ xdx + [3x COS X + j.i_ tan” xdx + J.:r: 1-dx

[‘H (x)dx= 7_('/ d\

It is known that if f(x) is an even function, then

J‘.'.,'/'(-")d.\' =0

if f(x) is an odd function, then

/:0+0+0+2L¢|.¢/.\-

Hence, the correct Answer is C.

z 4+ 3sinx
Ior —— Yy
The value of 4+3cosx ) g

A. 2
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Answer
4+3sinx
Let]l = d sl
- [' (4+3cosr) . ( )
. 4+3sin[72r—x)
=1=| . -
[F1og 2 | (J’/ = [ f(a-x) cir)
4+3cos| ——x
i 2
“ 4 +3cosx
=7 =|"log| ——— |dx (2
J10g 4+3sin.\') : (2)

Adding (1) and (2), we obtain
o _[ [4+3smr]+l0g(4+3c?sx) -
4+3cosx 4+3sinx

T L_;Iog(4+3smxx4+3c?sx]dx_
4+3cosx 4+3sinx

=2/ = [*logldx

=2]= de\'

=1=0

}C-:Ilegce, the correct Answer is C.
D.

Miscellaneous Solutions
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1
x—x

Answer
1 | B ]
x-x x(1-x* ) x(1-x)(1+x)

| A B C
et x(1-x)(1+x) =;+(]—x)wL 1+x ~(1)
=1=A(1-x7)+ Bx(1+x)+Cx(1-x)

=1=A- Ax* + Bx+ Bx* +Cx - Cx*

Equating the coefficients of xz, X, and constant term, we obtain
-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain

A=].B=—l—.and (S l
2 2

<

From equation (1), we obtain
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1 1 1 1
.\'(l—.v)(l+,\')—;+2(]—.\:)-2(I+.\')
1 1 1 1 ] 1
L v [yt [ dv -t [
:I.\’(l-—.\')(l-f-x) : I.\: T TS R,

=log|x| - % log‘(l -x)|- % log|(1+x)|

(14+)2

= log|x|-log

(|-x)5’-|og

X

(l —x)_; (l +*«)L

=log[ = - )~ +C
1—=x"

X

=log +C

+C

~llo

-

I—x

Question 2:
1
Jx+a +\/(x+b)

Answer

Page 195 of 216



Class XII Chapter 7 - Integrals Maths

| - | X\/x+a—\/.\'+h
Jx+a+Jx+b Jx+a+Jx+b Jx+a—-+Jx+b

_ Vx+a—-Jx+b

(x+a)—(x+b)
(Viva-Vx+b)

a-b

L [(Vxra—aen)ds

1
= dx =
IJ.\‘+a—Jx+b a-1

| |(x+a) (xeb)

“(a-b)| 3 3
2 2
~ 3 3

= 3(‘:_ o) I:(x+a)1 ~(x+ h)fj]+C
Question 3:
e B, ._a
Wax—x" ryint; put 1]
Answer
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1
xVax—x*
Letx=< = d.\'=—[i dt
! "
| 1 a
= | _d = -
xJax - x* a\/ a [uj‘ !
‘lc —
! !/ {
W .
at \/] 1
i $
VI
o  { 1*
\fr r
.| —l——dt
a? \t-1
].—
==—| 24/t-1|+C
J[2v-1]
- —
- 2\)"—1}«
al \x
2 Ja-x
=—— +C
-
‘) { 2es
2 [
a X
Question 4:
]
=X
.\'l(x‘+l)4
Answer
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.
2 (x" + l)v"

Multiplying and dividing by x*, we obtain

e X t(x' l)_‘?
x'-x"(x’+l):| L
(x”+l)71

1 [ 1 ’]‘1
= |+—’
X X
| dt

I 4
Let =t > ——di=dl > —dx=-
x X X

3
: ; . L L\'] .
.-j-x: (x.' ) l); dx _".x’ [l + - )] ax

:"H(“') " dt

s

a1
4
3 1
1 IJ
i X746
4 1
4
1
=—(1+L,]"+C
X
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Question 5:
< 4. _ L 46
I Hint: ' - — = Putx=t¢
| 1 x? 4x? .\'3[]4-.\‘“]
X2 +x
Answer

1 1 [
x*x? x-‘(l+x-“]

Letx =1 = dx=6t"dt

J'%dx = | ! &

| |
x? 4+ x3 x? (H.r"]

= I—,bt—dl
t(1+1)
r.‘
=6 dt
I(H—l)

On dividing, we obtain

_"—l—l—!dx = 6]{(/3 —l+l)—]—1—t}dl

>

x*+x°
3 2
=6{[LJ—(L]+I—I()g]1+I|:|
3 2
[ I I |
=2x*-3x7 +6x° —6log[|+x° J+C
s ! | |
=2Jx —3x% +6x° —6log[l+'\.a ]+C
Question 6:
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Sx
(x+ l)(,\': +9)

Answer
Sx 4 Bx+C
(x+ 1)(_,(: +9) ") + (x: R 9) (1)

= 5x = A(x* +9)+(Bx+C)(x+1)

|et

= 5x=Ax*+94+ Bx* + Bx +Cx+C

Equating the coefficients of x?, x, and constant term, we obtain

A+B=0
B+C=5
9A+C=0

On solving these equations, we obtain

=—l,B=l,andC=
2 2

| O

From equation (1), we obtain

| =

~ 4+
5x -1 2
— . =

X

(x+1)(x*+9) 2(x+1) (x*+9)
r+9)
\‘ +9 _I{w ,\+l) (r +9)}qu

O (9| o

[ereye

| 9
= ,)log x+1+ Iv +9 "'[r +9d\
]log r+l\+—_[ 2 he gj
2 X +9 2
:-.]‘Zlog,\'+lé+4|0gix:+9‘+z-;tan"";
]—Iog x+ 1|+ 1Iog(.\'1+-‘))+—§tan"'I+C
2 - 2 3
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Question 7:
sinx
sin (.\' - a)

Answer
sinx

sin(x—a)

letx —a=t= dx =dt

I _sinx_,._ stn(l+a)d’
sin(x—a) sint

dt

_rsinfcosa+costsina
- J. sint

= j(cosu«t-cotlsina)d[
=tcosa+sinalog|sint|+C,
=(x~a)cosa+sinalog/sin(x-a)|+C,
:xcosa+sinalog|sin(x—a)|—acosa+C,

=sinalog|sin(x—a)|+xcosa+C

Question 8:

Slogx e-llm_:.x

e}ln;zr _el’lnul

Answer

eSIug.r i e»ﬂug x 6’4 log ¥ (‘,IUR . 2N l )

eSlog.\ _eilug.r e:ro,_:x (th" _])

= ellogx
ez elngr:
2
=X
. e,‘lngr _ e-ikrg X ; x.‘l .
. I Jlogx 2logx = I-\' de=—+C
e —e 3
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Ccos X
V4 —sin® x

Answer
Cos X

V4 —sin® x
Let sin x =t > cos x dx = dt

= .

cos X I dt
[

\/4 —sin” x m
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Question 10:

sin® x—cos® x

1-2sin’ xcos® x
Answer
. 8 sind b farnd sl
sin® x - cos® x Sin” X+¢os x)(sin” x—cos” x
s 2 — gwEed 2 s 2 2 : 2 2
1-2sin’ xcos’ x  sin’ x+cos’ x—sin® xcos’ x—sin’ xcos’ x

(sin4 x+cos® x)(sin2 X+ cos’ x)(sin’ x—cos’ x)

. 2 2 2 bl « 2 2
(sm‘ X—SIn~ XCcos™ .‘() + (C()S- X —=SIn~ xcos” .X')

| 4 . 2 2
(sm X+ COS x)(sm X—CO0S \)

R 2 2 . 2
sin x(l—cos .\‘)+cos x(l—sm .r)

—(sin4 x+cos” x)(cos" x—sin’ x)

(sin4 x+cos' .\')
=—C0s2x

sin2x
+C

- x S
sin” x—cos” x
I 3 —dx = I—costdx=—
1-2sin” xcos” x

Question 11:

1
cos(x+a)cos(x+b)

Answer
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I
cos(x+a)cos(x+b)

Multiplying and dividing by sin (a—b). we obtain

1 { sin(a—b) ]
sin(a—»b)| cos(x+a)cos(x+b)

B 1 —sin[(x+a)—(x+b):|]

~sin(a—b)| cos(x+a)cos(x+b)

S

~sin(a-b) cos(x+a)cos(x+b)

] _sin(x+a)-cos(x+b)—cos(x+a)sin(x+b)}

_ _sin(x+a)_sin(x+b)}
sin(a—-b)| cos(x+a) cos(x+b)

S

= m[tan (x+a)-tan(x+ b)]

I I
J-cos(x+a)cos(x+b) T sin(a—b

] j[tan(x+a)— tan (x-+b) |dx
= l:— log |cos(x +a)| +log|cos (x +b)|] +C

1 cos(x+b)
=— log
sin(a-b) = cos(x+a)

+C

Question 12:

X

1—x*

:

Answer

x

VI-x*

Let x*=t = 4x3 dx = dt
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sl

:lsin"l+C
4
i ?
—Esm '(x')+C
Question 13:
o
(1+e7)(2+¢)
Answer
o

Let e =t = e“dx = dt

e’ N dt
Dj(l+e")(2+e)i\ J(z+|)(:+7

[ty e

=log|r + 1| ~log|r + 2| +C

|02_'il +C
[t+2
|1+¢* .

= log| +C
12+e*|

Question 14:
]

(.\'1 + l)(x: +4)

Answer
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1 _Ax+B . Cx+D
(x*+1)(x7 +4) (&7 +1) (x*+4)
= 1=(Ax+ B)(x: +4)+(('.r+ D)(Jr2 +l)

= 1=Ax +4Ax+ Bx* +4B+CxX* +Cx+ Dx* + D

Equating the coefficients of x3, x2, x, and constant term, we obtain
A+C=0

B+D=0

4A+C=0

4B+ D=1

On solving these equations, we obtain

A=0, B= rl-.C:O.andDz— :
3 3

From equation (1), we obtain
1 1 1

(2 +1)(¥* +4) 3(x+1) 3(x*+4)

l oo L 1 o 1 .
I erry e L P o
=—tan '\—é-—\an =4
J J L
]

| b RN
=—tan"' x——tan" =+C
3 6 2

C()S} .\'(?IUE S x
Answer

logsin x

1
COs™ xe 3 .
= COS X X sIn X

Let cos x = t = —sin x dx = dt
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3 loesin kS -
= Icos xe " dy = Icos xsin xdx

=—£+C
4
____(,os‘\ C
4
Question 16:
"‘”‘(\ +I)
Answer
o (e 41) e (1) =
Letx*+1=t = 4x’dx=dt
= fer () =
| pdt
=z
ilog|t|+C
ilog‘x +l’+(
—%log(x‘+l)+C
Question 17:
J(ax+ b)[f(ax T l))]"
Answer
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f’(av+b)[j'(u.\'+b)]"
Let/(ax+b)=t = af"(ax+b)dx = dl

=5 J‘_/"(uxﬁ»h)l:./'(a.\'+h)]" dx = :7 'fl"cll

l [/x»l
al n+l

Question 18:
1

\/sin“ xsin(x+a)

Answer
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1
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\/sin" xsin(x+a)

\/sin" x(sinxcoser +cosxsine)

Jsin® xcos +sin® xcos xsin &

|

: 2
Sin

x+/cos & + cot xsina
cosec’x

Jeos @ + cot xsin @

Let cosa+cotxsing =1 = —cosec xsinadx=di

1
sin’ xsin(x+a)

.
e

Question 19:

Answer

e I \/COS

cosec’x
dx

a+cotxsina

jdr
[ f]+C

A
[2Jcosa+cotxsina:|+C

\/cosa +
Sin & \f
2

sma\

sm (24

sma

-1
Sin ¢
-2

COSXSIn &
sin x

- +C
sing

-2

SINXCOS& +COoSxSine
+C

sin x

o Fed

}sm(r+a)
sin x

+C

sin”' Vx —cos™ Vx

sin = X +COos I\f—

ve[01]
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sin”' Vx - cos'\/—
sin \/_+cos'\/—

Let ] = j'

. - o E o n
It is known that, sin ' Jx +cos ' Vx ==

2
[; ~cos” \/;)—cos" \/;

T
2

2 1 =
==1| =—2cos Jx |dx
7[71(2 ]
;-i-ns_"l-dti‘;t—_[cos'\/;dv
:x—ijcos"\/;dx
n
Lctl,:jcos" X dx

Also. let \/; =t = dx=2tdlt

=1, =2[cos " t-td

dx

—

=2| cos I-——j—-—dl

=rreos” 1+ [——adr
5=
-’ -1

\/l~l’

=r3cos"t~j\/l—r:d1+j

dt

"f cos I—J

W 5 o oy
=f"¢cos [——l—f" +—=sin 1
) 2

— ~

From equation (1), we obtain

l dt
NI

2oty E 7 L .
=t"¢cos (——N]l—t"—=sin" t+sin ¢
2 2
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41 , t c]
I=x——|t"cost——~1—t" +—sin 't
n 2 2

Question 20:

R . Jx "
=x—;[xcos \/'__T\/E'*ES'“ \/T} el
=x_i'[x[__5in—l\/';]_m+—sin_l\/;‘] e

2 5 5

n Answer
: 1=/
=~\‘—2.\‘+ﬁsin"J;q.z,/x_x- _Zsin_l\/; Ta \/;d\'
o n n dl+\/;

=_x+2[(2x_l)sin-n \/;],rz [e—x2 +C Letx=cos’ @ = dx=-2sinfcosfdb
n n -
I= I = conll (-2sin@cos@)do

2(2x-1 2 5
=———( : )silf' x+=yx=x'=x+C I+cos&
T T ;
2sin’
=-| — 2 §in2040
50
2cos” —

o

=—jtan§-2sinocos()do

.6

sin

=—2I 2 2singcosg cos@db
0 2 2
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= —4Isi|122c059d0
2
=-4jsin3§-(2coszf-l]da
2 2
- —4I(2Sin: Qcosz g —sin’ Q]dﬁ
v 2 2 2

= -8 |sin’ f)--cosz —0—d0+4 sin” Qd()
2 2 2

=D Isin: 0do+4 |sin’ gd()

ey o
=_2J(I c;s_H)da+4 1 cos()da

2
2_2[g_sm29]+4[g_ﬂ]+c
2 4 2 2

n?2
=g o0 oginse

sin 26 :
=6+T—23m9+C

2sinf@cosd

=0+
2

=80 +\1-cos’ @ -cos@—2\1-cos’ @ +C
=cos”'Vx+Vl-x-Jx-2JI-x+C

=-2Jl-x +cos™ J;+,/x(l—x)+C
=2J1-x+cos ' Jx +x-x* +C

2sind+C

Question 21:

24+sin2x |

| +cos2x

Answer
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Fs 2+sin2x ) ,
1 +cos2x

ﬂ 2+2sinxcosx |,
2cos” x

l+sinxcosx | ,
O | e nicane o B 2
-
cos™x

= _“(sec: X +tan .\‘)e“'

Let/(x)=tanx = f"(x)=sec’ x
o J.(f(x)+f‘(_\')]e"d\'
=e"f(x)+C

=e " tanx+C

Question 22:

x +x+1

(\+ l)z (.\'+2ﬁ)‘

Answer

PO 3 L B e B G (1)
(x+1) (x+2) (x+1) (x+1)° (x+2)

=’ +x+1=A(x+1)(x+2)+ B(x+2)+C(x" +2x+1)

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

S X +x+1=(A4+C)x" +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of xz, X,and constant term, we obtain

A+C=1

3A+B+2C=1
2A+2B+C=1

On solving these equations, we obtain

A=-2,B=1,andC=3
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x> +x+1 s 29 . 3 . |
(x+1)(x+2) (x+1) (x+2) (x+ I):-
x° +‘_\-+l dy=-2 | et 3 | o |
I(x+l)'(x+2) x+1 '[(x+2) '[(.r+l)

=-2log x+1+3log|x+2|— +C

1
+I)

From equation (1), we obtain

_dx Question 23:

-1 ]—.\’
tan

l+x

Answer

I =tan™ = X dx
1+x

Letx=cosfd = dx=—sinfdb

l=jtan" 15050 (~sinfdo)
| +cosé@
|]25in‘ 9

= —Itan" 2 sin0do
Y
2¢os
2
= —I tan' tan f sin8d0

=- ! Iﬁ-sinﬁcle

2

|
= _5[9.(_9059)—Il-(—cos@)d&]
=—l[—90059+5in 9]

2

il foos sl
2 2

I - l - 4
=—cos ' x-x——+1-x* +C
2 2

X = I 2
=—cos ' x——1-x" +C
2 2

& %(xcos".r—\ll —x? )+C
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Question 24:

Jad +1 [log(xf +1)- 2|ogx]
X

Answer

\f.\"+|[log(x"+l)—2logx] 11

¥ B '.\,4 [Iog(_\-l +|)—log_\~::|

x*+1 x* 1
—| log .
X X
: I
0g

Let I+l, =t = :zd\':dt
X X
o= J‘J;JH L log(l+l;)dx
X" X7 X
= —% Iv'rl_ logt dt

!
=—; [¢7 -logtdr

Integrating by parts, we obtain
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1 - (d .
I =- 5 |:|0gt- Ir-dr —{( - Iogt] It-dt}dr]

~

3 3

t? 112

logt--g—— I‘I—?d’
2 2

ro | —

s 3 5 1
gr- Iogr—gjr-d/

19| —

[2 2 e
—1? logt——1?
g 9

| —

.
3

———IJZIO l+~2—1
STl 0BTy

2

1 3 2
=——1*|logt——
3 3

1(,. 1Y 1Y) 2
=- [14» ] {log(l+ ,J- }rC
x° X5 3

3
Question 25:
[ 1—sinx
_‘:0 ( )dx
3 l—cosx
Answer
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l-sinx
I=|e'|——|dx
-..: [l—cosx]

50 X
1—2sin ~ cos
R .5
2 2sin’
2
2 X
cosec X %
= j:‘e" = —cot— |dx
> 2 2

Letf(x)= -cot%

e

-~

=5 f'(x)= -[——;-cosecz -;—) = —:licosecz ;

“~

= Fe'(f(x)+f’(.\'):|d\'

. T = n
=—|e XCcotl——e- xcot—
2 4

Question 26:
® sinxcosx
I.‘ '_"—"‘““:':T— d\.
’ cOS” X+sin” x

Answer
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n .
SINXCOSX
Let/ = jj _ BRSO o

cos' x+sin' x

(sinxcosx)
X

cos’ x
= 1= I‘ R —L_i»-f-dv
J (cos X +sin .\-)
cos” x
xt n 2
an xsec” x
Fm [SEREECC X
) l+tan” x
al al
Let tan- x =t = 2tanxsec xdx=d!

when x=—,1=1

When x =0, t =0 and

1 dt
s == s
2£I+/‘

']

e

T
4’

|:tan'l | —tan"O]

|

PO | = b0 | =

| E— |
4

oo |3

Question 27:
_F cos’ xdx
) cos’ x+4sin’ x

Answer
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Let/= [ N SR -
' cos” x+4sin” x
Z cos’ x
=F=2 dx
Icos r+4(l—cos x)
ST L —,
' cos” x+4~-4cos" x
-1 54-3cos’x-4
=>/=— | P——dx
3 4-3cos" x
312—1124—3cos:xdt+l Il 4 :
3 ¥ 4-3cos x 34 4-3cos" x
I - I 4sec’ x
dsec’ x - 3
[ ] _I 4sec’ x _ dsec’x
I+tan \ -3
:>[:_£+EI 2sec’ x :
6 3% l+4tan’x
Consider, I3 —2 o \'—
'+ 4tan” x

Let 2tanx =7 = 2sec’ xdx=dt

0and when
> 2sec’x :
:’L-'1+4tan > _[Hz
=[tan"' :]U
=[tan '(0)—tan '(0)]

J

[}
oS

Therefore, from (1),we obtain

T 2\t ® T W
I=——4=| = |z=———=—
6 32| 3 6 6
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Question 28:

Sin x+Ccosx
punzioos,

Jsin2x

Answer
sinx+cosx

\sin 2x

S g _[f (s!n,v+cos.x')d

G —J—(—sin 2x) !

Lu/:L bt BBk

Sin X+ cos x

== J= ‘[, = dx
J (~=1+1-2sinxcosx)
‘ SIN X + COS x
:1:& ( ) dx
. ~ > .
o \/l - (sm‘ X+ cos” x—2sin xcos x)
T (sinx+cosx)dx
=>1= )

6 \/I —(sinx—cosx)’

Let (sinx—cosx)=¢ = (sinx+cosx)dx=dr

When and when

/- I”IJ:" dt
- |—\‘§ 2
2 \/l—r

J3-
S

! |

] —-—
R -

, therefore,

is an even function.

It is known that if f(x) is an even function, then

[ fx)ae=2[ f(x)
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Question 29:
dx
LJE—J}
Answer
dx
let/ = '[\/f_\—T
/“f 1 (\/K-F\/:) b
" () ()
-t
= [Visxde+ [Vxan
e ] [Se]
3[ -|]+\ 1
%(2)%
2242
3
_4W2
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Question 30:

= & o n o
I‘ sinx+cosx

X
b 9+16sin2x

Answer

©sinx+cosx

0 94 16sin2x

Also, let sinx—cosx=1 => (cosx+sinx)dx = d

Lm!:L

When x=0, t=~1 and whenx=—,r=0

EE:]

= (sinx —cos.\'): =7

)

= sin’ x+cos’ x —2sin xcos x =/
= 1-sin2x =/’

=sin2x=1-¢°

0 dr

J=| ———
I'9+1<>(1-r3)

=J.HL
194+16-164°

i

by
1| ;
o

_ J"f' i
1251617

S5+4¢
5-4

_1{ L o
“al2(5) ®
=;—0[|0g(')—'0g

I
=—-Ilog9
20 ¢

Question 31:

x

_[3 sin 2xtan™ (sinx)dx
)
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Answer
’ x
Let]'= j3 sin2xtan™ (sinx)dx = j3 2sinxcos.xtan” (sinx)dy

Also. let sinx =7 = cosxdx =dr

b3
When x =0.7 =0 and when x =

—. =1
2
1
:>/=2_[_/tan"(l)dr (1)
Consider Jl-lan"hl/ :lan"r-fulr—”»“i(lan"l)jrd/}dl
=tan~r- L.-f—(/l
2 14+~ 2

2 29 141
-1
~tan" 1 1 | 1
= - Jldf-f- I ~dt
2 2 PR
tan”' ¢ ;
= ——f4+—tan" t
2 2

| -

_if=_ ] =
21273

From equation (1), we obtain

T 1 T
:’) _——— o ——
J {4 2] 2 ]

Question 32:

xtanx
[renr g
' secx+tanx
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Answer

Let [ = N&dx (l)

'secx+tanx

’=J{ (m—x)tan(n—x) fo (L',f(.\')dv:[:',f‘(a-x)d\-)

sec(n—x)+tan(n-x) |

2 5 =r{ ~(m—x)tanx }dx
o | =(secx+ tan x)

=(m—x)tanx

:I=j A
Y secx+tanx

Adding (1) and (2), we obtain

3 mlan x
2] = f : dx
'secx+tanxy

Sinx
=2/ =n [ —OSX__gy
| Sin x
+
COSX COSX
sinx+1—1
=2 = nfi_dx
| +sinx
. ; 1
=27 =nfl.air—nf - ix
) "l+sinx
. I—sinx
=2l =ax] -n| ——dx
LCosT X

=2/=7- nf(sec: x—tan xsecx)dx
=2/=7 —n[lan X—Sec \]r

=2/ =7’ —n[tan T—secw— tan 0+ sec )]
=2 =1 -x[0-(~1)-0+1]
=2/=n"-2x

=2l =n(n-2)

i
e o O,
! _)(n 2)
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ﬂ:lx—l +]x—2|+;x—3]:ldx

Answer

Let 7= [ [pe—1]+[x—2+[x~3{]ax

= 1= [|x~1dv+ [|x=2|dc+ [ |v-3px

I=1+1+I, (1)

where, 7, = [x~1|dx, I, = [ |x~2]dx, and I, = [x~3]dx

I = flx—]|dx
(x—1)z0for1<x<4

Ll f(.\:—l)dx

2 4
=L =|:'\——x]
X :

=1 =[8-4—-—+l}=?—
2 2

1= [e-2lds

x-220for2<x<4andx-2<0forl<sx<2

ol = f(2—x)dr+ f(x—Z)dv

.2 2 4
o - [2.\-—l] +[“— —2.x}
2 27 2 L

:>/2=[4-2—2+ }+[8—8—2+4]

1 5
$12=5+2=5 ...(3)

Question 33:
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L= fl.\’— 3|d.\'

x—3>0for3<x<4andx-3<0forl<x<3

g, L= f(3-.\')clx+ J?(x—3)d.\‘

2 3 , 4
:$1:=[3x—3;J +[l——3x}
2 2
1 3

:>L=[9-3-3+1}4?-|2-3+9J
: 3 =B 2

:>13=[6—4]+[%}=‘

From equations (1), (2), (3), and (4), we obtain

~

ro |
—
£~
S—

9 5 5 19
[=—+—4—=—
2278 i
Question 34:
f__d"' . KW
2(x+l) 303
Answer
3 dx
Letf= T T
j.\"(x«rl)
Also, let A B ¢

.vg(.r+l)= % B )
= 1=Ax(x+1)+B(x+1)+C(x°)
= 1= Ax" + Ax+ Bx+ B+Cx’

Equating the coefficients of x?, x, and constant term, we obtain

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

On solving these equations, we obtain
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A=-1,C=1,andB=1
| -1 1 |

.\‘:(A‘+|)= x 2 (x+1)

3] 1 | ]
e [ {_;+ X " (x+ l)}dx

=[—I0gx—l+log(x+ l)}
X ,

[ (x+lj IT
= log| —— |==
x x
2
=log£:]—;—log(}')+l

=log4-log3-log2+

WM

2

-l 3)+3

Hence, the given result is proved.
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f).\'e‘dr =]

Answer

Let/ = f xe' dx
)

Integrating by parts, we obtain

T=x% J-: e“dx - J‘I {( ‘(/—1‘(\‘ )) je'(d.\‘}i\'

= [.\'e’ ]:) - I:e‘cl\'
= [.\'Lf‘ :I:n = [El‘ ll)

=e¢—e+l
=]
Hence, the given result is proved.

[. x'"cos* xdx =0

Answer

Let] = [l.\'" cos' xdx

Also, let f(x)=x"" cos” x

= f(-x)=(-x)" cos*(-x)=—x" cos* x =—f ()
Therefore, f (x) is an odd function.

J‘.'.,'/.(-")d.\' =0

It is known that if f(x) is an odd function, then

I AT s
..I—J".x cos xdx=0

Hence, the given result is proved.
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x

I3 sin” xdx =
)

(PR 5]

Answer
Let/ = jzsin" xdx
]
X

[ = I sin” x-sin x dx
)

x
— I—‘ (l —COoS~ .\') sin x dx
X n
= -(3 Sin xdx — ‘[3 oS x-sin xdx
) |
X

X cos’ x |2
—[—cos.x]ﬁ+[ 3 }

w2

=|+%[-1]=1—

r_,)l—

Hence, the given result is proved.
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Question 38:
I‘ 2tan’ xdx =1-log2
)

Answer
n

Let/ = I‘ 2tan’ xdx
1

s

‘*(sec: x— l)tan x dx

x
I= 21“ tan’ x tan x dx = 2_[
) )

n T
=2 I‘ sec” xtan xdx—2 I* tan x dx
1] ]

1
:I-O-Z{Iog —~logl
508

=l-log2—-logl=1-log2

Hence, the given result is proved.

Question 39:

s T
fsm "ydvr=—~1
D 2

Answer
Let/ = ‘Esin’l xdx
== flsin" x-1-dx

Integrating by parts, we obtain
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sin -xdx
r . | ¢ (—2\)

=| xsin”'x I +— | —==dkx
L ]u 2 [ \jl e ‘_:

let1 — x*=t= —2x dx = dt
Whenx=0, t=1 and whenx=1,71=0

lz[xsin",\']:a» [,ji
; YY)

- [.\-sin : .r]:l + % [2\/’1—]‘.
]

Hence, the given result is proved.
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Question 40:

2-3
I:e' Mdx

Evaluate as a limit of a sum.

Answer

Let [ = J"t':"""ch'

It is known that,

ff(x)dr =(b-a)lim %[f(a) +f(a+h)+..+f(a+(n- I)h)]

Where, /= i

n
”CI‘C. a= 0_[) = L and‘f‘(x) — e.'? ir
b g

S h=——=—
17 n

r'el""“dx:(l—0)1393;';[[(0)+f(0+h)+...+f(0+(n—l)h)]

. l 2 234 ‘~r:[~| i
= hm—[e’ e SR e ]
N ,"
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. 1[ ., - Y 4 ~3{n-1
=lim— e’{l+e”’+e""+e°"+...e'(" "’H
n—we L
L [1=(e™)
=lim—| ¢’

o g l _ (B'Sh)

=lim—| e
N ’1

f—
L)
G
—
—
L
L
—

=lim— -
H—=w p —
l—-e”
S : 1
=e (e ~l)l|m— T
"—)’l‘n -
e"~1
3
3 ; | n
=e (e —l)llm - —
n—s 3 3
e"—1
> 1 3
—e'(e" —l) -
= lim| —2
3 Ny
e"—1

—e* (e -‘-1)(1) [“m x J

N—x e -—
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J~ dx
(l‘ + () X

tan '(c" _)+C

is equal to

tan '(e ")+C
c. log(e"—e*)+C

5. log(e” +e ")*:C

Answer

Let/ = Iid\' = I \el dx

e +e e’ +1

Also, let ¢" =1t = e"drx=dlt

dt
= jl-t-t:

=tan 't+C

:tal1"(e")+ C

Hence, the correct Answer is A.

Chapter 7 - Integrals Maths

(One Km from ‘Welcome’ Metro Station)
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Question 42:

cos2x
o2 4

(sinx+cosx)
is equal to

-1

TR A
A, SINX+COosx

5 log|sin x +cos x|+ C
| inx—cosx|+C
c og|sin x —cos x|+

1

(sinx+cosx)’

Answer
e D
cos2x
et/ =—m——
(cosx+sinx)
cos” x—sin’ x
I= -.,~(b(
(cosx+ sin .r)

dx

- I(cosx +sinx)(cosx —sinx)

(cosx+sin x)2

cosx—sinx
feosz—sinx

cOs+sinx
Let cosx+sinx=1 = (cos x—sin x)d.\' =dt
dt
sI=|—
1
=logjt|+C
= log |cos x +sin x|+ C

Hence, the correct Answer is B.
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Question 43:

o Slarb=n)=r().  [xf (s

"then ¥ is equal to
a+b

_Ef(b—x)dx

5

A. ~

a+b
2

ff(b+x)d\'

b—a

; [ f(x)x

a+b
2

-[‘f(x)dv

D.

Answer
Let = [ x f (x)dx (1)
I=["(a+b-x)f(a+b-x)dx (ff(x)dx = (' f(a+b —x)dx)
= 1= (a+b-x)f(x)dx
=1=(a+b)[ f(x)ax -1 [Using(1)]
= 1+1=(a+b)[ f(x)ds

=21 =(a+b)[ f(x)ds
a+b e
=/ :(T]I f(x)dx

Hence, the correct Answer is D.

Question 44:

] 2.\‘ _I
_f)tan 5 dx
The value of I+x—x is

Al
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B. O
C.-1

X
p. 4
Answer

2x -1
Let/ = ftan '( i ,]dx
b l+x—x"

B ([ x—(1-x)
=1= I:tan [m}lx
=.f= f:[ldn x—tan"' (1- \)]d\ (1)
== f[tan |- x)—tan (1—l+.\')]dx
= ]= f[tan 1-x)—tan" '(x)]dx

=1 = .E[lan’ (1-x)—tan™"( ]d\ «(2)

Adding (1) and (2), we obtain

21 = _E(tan"x+tan"(l—x)—tan"(l—x)—tan"x)dx
=>2I=0
=I1=0

Hence, the correct Answer is B.
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