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sin 2x
Answer

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

d :
—(cos2x) =-2sin2x
dx

. 1 d
= sin2x = -——(cos 2x)
2 dx

N\

. d ] \
S.sin2x = —[ ——Cos2x ’
de\ 2 ),

: : 1
sin2x is ——cos2x
Therefore, the anti derivative of 2

Cos 3x

Answer

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

= (sin3x)=3cos3x

ld, . ..
= c053x =- - (sin3x)

3 clx
. d1 . . )

S.C083x = —| —sin3x

dx\ 3 J

- 1 .
COS 23X 15 —81N 22X

Therefore, the anti derivative of 3
e2x
Answer

The anti derivative of e2x is the function of x whose derivative is
2X .
e”". It is known that,
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{ 2x ) 2x
i;(e' )= 2e

x 2x

=>e ——|e
2 dx
2x 3 2x

s = ‘—,[leh
de\ 2
e is —e

Therefore, the anti derivative of -

~.=ld ,)

(u.\'+b):

Answer

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

(ax+b) 1t is known that,

,

i (ax+ b)} =3a(ax+b)

dx
1 d 3
= (ax+b) =——(ax+b)
3a dx
» df 1 3
Sax+b) =—| —(ax+b)
dx\ 3a
(u_\'+b)2 is — (ax+b)’
Therefore, the anti derivative of 3a°

sin2x —4e™
Answer

sin2x —4e’*
The anti derivative of ( ¥ )

(sin 2.\‘—4«“‘)

It is known that,

is the function of x whose derivative is
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f 1w #n o4
—| ——cos2x——e"" |=sin2x—de”

dx\ 2 3 4

in2 el (—lcosh—ic"".
(sm-.\—4e )i - TR ).

Therefore, the anti derivative of sh <«

Question 6:

J‘(4e}“ +l)zl.\‘

Answer
I( de™ 41 }zh

=4 Je} v + IM"

4 ?_;_r ™

=4 +x+C

%

4, ,
—— g 33

ot

Question 7:

[+ [l - .\L ]dx

Answer

[+ [:I—A%}dr
= J-(x —1)dx

= J-r:d.\' - jldl:

= L—.'(+ C
3

Question 8:
I(at" +bx+c)d\‘

Answer
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‘ﬂ ax’ +bx+ t?) d

=a j de+b Imﬁv +c II dx

=g 2 +h r_‘ +ex+C
.3 2

ax’  bx’ .
=— 4 —F4x+C
3 2

Question 9:
J’(Z.r"’ +e')dx
Answer

j[ 2x" +e" ) dx

=2 I.rzdx + J'e‘“' dx

i
=L[£’]+EI +C

2 = )
=—x +& +C

ot

Question 10:

(-5

Answer

1

- J‘[H;_z}u

= dex + j_%dx -2 Il iy

= ‘? +log|x|-2x+C
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Question 11:

dx

X +5x* -4

Answer

3 v Bl
J-fix +5'f 4—d_r

X
= j( x+5-4x7" ) dx
= j.m{r +5 II dx—4 Ix'zd.r

2 "l
=i+5x—4["‘—J+c
2 1

=

x° 4
=—+5x+—+C
2 X

Question 12:

x +3x+4
] 5 o
Answer
J-.r“ +3x+4 "
Jx

5 | 1
= f[.rl +3x? +4x E}dx

—xi+ =

73 [
2 2 2
A 7 3 I

1 +2x2 +8x2+C

- -\.

x? +2x2 +8Jx +C

~d| 2 -1k
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Question 13:
e e o o |
I —_—
x—1
Answer
-x +x-1
IL—\ ~~~~~ L
x—1

On dividing, we obtain

- J'(x: + l)zl\‘
= J‘.rzdr+ jld.\'

3
X .
=" 4x4+C

Question 14:
[(1=x)Vxdx

Answer

J‘(:l —x Wxdyx

- ﬂ(\-"; - .\‘_3 ]dx‘
L J

i

= j-xéd_r - I.t-ldx

3 5

G
=—-——+C

3 5

2z B2

o A 3 -
==x?==x*+C

3 5

Question 15:
[V (35 +2x+3) dx

Answer




Class XII Chapter 7 - Integrals

Maths

J‘\/.;(S.r"’ +2x+3)dx

"5 3 170
= J.[sz +2x? +3x° ]dx

= 3I,r§dx+2 J.x;dx+3 x;alr

7 5 xﬁ
r: i

=3 = |+2| — +3'3 -+C

-

7 5
2 2 2
6. 3.4 3.,.3
=—X* =Kt 2x4 +C
7 5
Question 16:

j'(2x—3cosx+e“)dr
Answer

I(Z,w:— Jcosx+e" )du

=2 J..m’x -3 Icos xdx + Ie“c.‘f’x

257 ,
- ~3(sinx)+e"+C

g8

2 = 1
=x"=3sinx+e" +C

Question 17:
[(2x* =3sinx +5Vx ) dx

Answer

j(zx2 ~3sinx+ 5\/§)dx
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=2 f dx 3 [sin xex + Sj.r;-dx

SR

20 _3(—oosx)+s| X |+
—T—_{v—cos.x_)+ 5 |+C
2

=Zx* +3cosx+—x2+C
3 3

Question 18:

Isec x(secx+tan x)dx

Answer

Isec x(secx +tan x)dx

= j( sec’ x +sec xtan x) dx

= jseC' xdx + _\fsec ¥ tan xelx

=tanx+secx+C

Question 19:

Answer

- — dx

1

cosec x

J- sec” x
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]
. coixir
sin” x

dx

Y

sin’ x
'[ cos” X
= Itanz xax
= J(SECE x—l]ci\:
= J5603 xdx — J]d‘x

=tanx—-x+C

Question 20:
2-3sinx
[2=3sinx
cos” x

Answer
2-3sinx
[iddian
cos™ x

2 3sinx
= —— - (ﬁ'
COs™ X COs X

., .
= IE sec” xdx -3 flan xsec xx

=2tanx-3secx+C

Question 21:

|
vx +]
VX equals

X

The anti derivative of

1 1

‘) ol
~I-.\"‘+2_\‘3+C =40
(A) 3 (B) 3
3 1 3
gx2 +2x2 +C 3‘ 5 '___‘.: +C
© 3 D 2 2
L

R

Answer
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! 1
s
-

I |

= szdx + jx?:dx

“
dx
A

SRR

X

=—+—+C

-1.3
3 ]
2 2
2 3 |
=Zx2+2x2+C
3

Hence, the correct Answer is C.

G y 3
— f(x)=4x’-= .
If dXx X" such that f(2) = 0, then f(x) is
L1
(A) X 8 (B) X B
. 1129 L1129
R T X+
(©) x 8 (D) X 8

Answer
It is given that,

‘_’_,-('_\»)=4_\-»'_% -
dx X' 4y - =_f'(.\‘)

~Anti derivative of X
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4

o ; 3
S f(x)= |4x" = d
f(x) j v ——gde

f(x)=4[x¥de-3[(x" Jx
Af(x)= 4(“'4 J— (2 ]+ o

L -3

:>l6+l+C=0
8

:>C=—[l6+l]
8
C=—I29
8
. 1 129
S flx)=x" =
f(\) X x.‘ 8

Hence, the correct Answer is A.
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2x
1+x°
Answer
Let 1+x = ¢
~2x dx =dt

:>J‘1+x cf\’—[ dr

:Iog‘r‘-&-(’
Im‘l+\ |+(

=log(1+x°)+C

(log x)
X
Answer
Let loa Ix] =t

71‘ dx =dt
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= IMd\: jfdr

X
= -t— +C
3
(log|x])
==V +C
3
Question 3:
1
x+xlogx
Answer

1 1

x+xlogx x(1+logx)

Letl +logx =t
1
—dx =dt

A

1 1
= |————dx= |-dr
J..\'(l +log x) * J‘r'

=log|?|+C
=log|1+logx|+C

Question 4:
sin x - sin (cos x)

Answer
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sin x - sin (cos Xx)
Letcosx =t

~—=sinx dx = dt

= |[sinx-sin(cosx)dx =~ Isinrdt
=—[-cost]+C
=cost+C

=cos(cosx)+C

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

2sin(ax +b)cos(ax+5b) _sin 2(ax+b)

2 2

-

sin(ax+b)cos(ax+b)=
Let 2(ax+b)=1
~2adx = dt

sin 2(ax + £ Si
- Iill‘l (ax >)dr= 1 rmr dt

2 24 2a

1
— 4‘1[—cost]+C

:—_—]c052(w(+b)+(‘
da :
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Jax+b

Answer
Letax + b=t
> adx = dt

|
Sodv==dt
o

_ N ¢!
= |(ax+F)2 dx =— |34t
Jlax+b)de=— fre

Answer

r4+2) =
Let(.H—-) 1
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~dx = dt

= [xJx+2dx= [(1-2)rar

3 1
=

= _ﬂ 1’ ~213Jd1
\
3

= J‘r;’¢11—2j'ﬁdz

Question 8:

xv1+2x°

Answer

let1 + 2x° = t

~4xdx = dt
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= IA'\*1+2x3dr= J\”dt
4

I 1,

szl“iﬁ

3\

ok

2

=—{|+2.\- 2 4+

Question 9:

(4x+2)Vx' +x+1

Answer

Let X2 +x+1=¢

2 (2x+ 1)dx = dt

I(:4_t+ 2)Vxt +x+1 dx
= [2Jrar

=2_[~ﬂd:

k1
=§(13+x+l']5 £
2 c
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Question 10:
1

x—x

Answer

_\‘—\.‘(.1_' N \/(;(\[.;—])

(\/;—I)zt

ITet
“ I dx =dt
N
1 2
— dx = |—d
:;\J‘\.";(‘Jx_]-)‘ I!cr
:llog‘ih(?

=3|ng\\r§-1]+c

Question 11:

x>0

X
Vx+4
Answer

Let x+4=t

~dx = dt
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-
= dx:f( A
Jx+4 Jt
. .’
= vr—*}it
-3
3 '( 1
ge g2 ,
=§—4 I +C
2 2
a3 o
= 2(0): -8(1): +C
3
5 1 L)
==¢12 -8 +C
3
o :
w2 -12J+-C
-
2 1
=%(-‘"+4)3(-"+4"2}+C
S
:;\u'x+4(x—8)+(?
Question 12:
_l
(.\"“ -1 )3 x°
Answer
Let X ~1=¢

L 3xde=dt
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:‘>I1—1 rdt—Ix—l - xXdx

[ 7 4
1|77 . #° .
——E 74'? +C
'3 3
E q
.. 31-‘+ t?|+C
3|7 4
.

Question 13:

n

X

s
(2+3x%)

Answer

Let, 2+43x =t
-~ 9%°

dx = dt
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=, -“ ] dt
2 4 h _. ) (! )

= - —+C
1 (2+3.x )
Question 14:
% 3 x>0
x(logx)
Answer

Letloax =t
1
. —dx =dt

= m:h@

Og ‘ » rl]m

e,
()

l=m
_(log.r)' "

(1-m)

+C

Question 15:
5
9—4y*

Answer
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Let Q- 4.\'2 =t
~—8x dx =dt

= | 9 —.:.\-3 = % J } #

-1 Lo
=—Ilog|t|+C
g o8l

-1 -
=—log|9-4x*|+C
3 logl9—4x7)

2x+3
o

€
Answer

Let 2x+3=t
~2dx = dt
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X
e
Answer
Let X” =1
~ 2xdx = dt
x ]
= |—dxr=— J.—,df
e’ e
|
=— je"dr
)
(e’
1 _] +C
2 |, —1
| :
=——e " +C
2
-1
= —+C
2e”
Lan '.r
LJ
1+ x°
Answer

Let tan”' x =1

l —dx=dt

-
| IR
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= J‘fl:k, dx = jc*’dr
= +C

:eI'.UI X +c|

e —1
e’ +1

Answer

2x
e’ —1

e’ +1

Dividing numerator and denominator by ex, we obtain

(1)

" x
L)" € =€

(L’:‘V + ]) e‘.\ 3 ()’.l

e

¥

Let € +e "=t
_ (e' —e " )d.\‘ =dlt

e +1 e +e
pdt

4
= log|t| +C

2]

e" + e"“ +C

=log
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Question 20:

3 )
e-v\ —-e 2

e.’? r +e 2x

Answer

Let e re ™ =t
. (2(’3" =g ) dy = dr

1l
— [

2-°¢

] s |
=—logf|+C

2
- I l . L + - (:'v
—E ogle € A

Question 21:

tan’ (2x-3)

Answer

tan® (2x-3) =sec’ (2x-3)-1

let2x — 3 =t
~2dx = dt
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= J'tan2 (2x-3)dx = J‘[[‘:sec: (:2.»:—3))—]](:&'
=% j(s.m:2 !)dt— jldx

| 2
=— |sec  idl— Ilc‘fx
2

1
=—tant—x+C
.

F

=%tan{2x—3}—x+ C

]

Question 22:
sec’ (7-4x)
Answer

let7 —4x =t
~ —4dx = dt

Isecz (7-4x)dx= %l sec’ t dt

=—1(tant)+C
(ant)+

=_?llan(7~4x)+C

Question 23:

sin” x

Answer

Let Sin"'x=1
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dx =drt

]
V=%

= J-Sin_l al dy = Jfa’t

Jl—x?

Question 24:
2cosx—3sinx
6cosx+4sinx

Answer

2cosx—3sinx 2cosx—3sinx

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

Let Jcosx+2sinx =/
(-3sinx+2cosx)dx = dr

2¢cosx—3sinx dt
[Roosx—3sinw, . _ pdt
6cosx+4sinx 2t

L

1 :
=;Iog|l|+(

-

1 .
= log|2sin x + 3cos x|+ C
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Question 25:
1

cos’ x(1-tanx)

n

Answer

l sec” x

cos’ x(1-tan x)z (1-tan x)2

Let (1-tanx)=1

. —sec” xdx = dt

)

sec” x ~dt
- j‘°—‘1d_‘-=f 2
(l—lan.\')' v
=—t7dt
|
=+-+C
t
|
= C
(I-tanx)
Question 26:
cosvXx
Jx
Answer
Let \/; =1
1
dx =dt
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cosvx
I dex=2 jc051 dt
Jx
=2sint+C
=2sinVx +C

Question 27:

\sin2x cos2x

Answer

Let sin 2x =t
. 2cos2xdx=dt

— I\/sin 2x cos2xdy = % j\fr_ dt

i)

1 :
=513 +C
2
] 3
=—t2+C
3
] 3
=—(sin2x)2 +C
3
Question 28:
cCos XY
V1+sinx
Answer

Let I+sinx=¢
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~cosx dx =dt

I Ccos x 7 _J-dr

V1+sinx
r...
:—+C
1
2
=2Vt +C
=2J1+sinx +C
Question 29:

cot x log sin x
Answer

Letlogsinx =t

— cosx dx=dlt

sin x
Scotx dye=dt

= |cotx logsinx dx = j': dt

_LLc

{]m_l,sm 1) +C

r,ﬂ —_ 2

Question 30:
sin x

l+cosx

Answer

letl +cosx=t
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~—=sinx dx =dt
sin x 1t
= [ e [
l+cosx t
=-log|f|+C

=-log|l +cosx|+C

sinx
(1+cosx)’
Answer

Lletl +cosx=t
~—sinx dx = dt

= I—smx — dx = j—ﬂ
(1+cosx) r

1
| +cot x

Answer
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Let ! = ;dr

l+cotx
1

— — ix
COsS X
1+

sin x

sinx
- pEE

sinx+cosx

j 2sinx
‘iln X+ COos 1"

oy

_l j(smx +C08 '(') (Siﬂ \'—COSI]

2 (sm X+ Cos ,\’)

SINX=CosX
— Il dax +— j dx
Sll’] X+C0osx

siNX —CosXx

Let s =n§ c s) smtvc+‘f:85x$¥ — sin x) dx = dt

3 SO . j_(d’)

2 t

x 1
=%-5|0g|,|+c

x 1 .
~——log|sin x +cos x|+ C
2:

Question 33:

1
|—tan x

Answer
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1
Let/= |—dx
| —tan x
I
= - b
| sin x
COs X

COSX

= f ——dx
cosx—sinx
1 2cosx

=R e

9 COSX—SInx
(cosx —sinx)+(cosx +sinx)

|
= j . — dx
2 (cos.r —=sin x)
CO5 X +8inx
=L fla L feossasing
cosx—sinx

cosx+sinx

1
Put cos=3x —'}SI R F tbﬁl(idgm X — €os X) dx = dt

A=

X, ’lz j—(df)

2 t

x |1
=;—§|0gltl+c

e

x 1 .
~——log|cos x —sin x|+ C
2 2

Question 34:

Vianx

SIn X COS X

Answer
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itan x
Let /= [ gy
SINXYXCOsXY

j’ Wian x < Cosx

— dx
SiN X COS XX COS X

. an

tan xcos” x

dx
sec’ xdx
/tan x
Let tanx=1¢ = sec’ xdx=dr
dt
ad=s l—
1%
= 2\/?+C_‘.
=2%Jtanx + C

Question 35:

"

(1+logx)
X
Answer
letl +logx =t
dv=dr

1+logx) .
= I@ dx = J.t'dt
=L+(T

3

1+logx)
_(I+logx)

3
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Question 36:

(x+1)(x+log x):

x
Answer
+1)(x+logx)’ (x 2 :
(A+ )(r+ og‘) =('\Tl](x+logx)" =[I+ l_](.\'+ logx)”
X X X
Lot (¥+log x)=1
(I+ler:dl
x

= J-[I+l](x+log.\')1dx: [¢ar
X
g
:[T"l"c
2
. ;-
=§(x+logx) +C

Question 37:

X sin(tan ' x“)

1+ x*

Answer
Let x4 =t
4x3dx = dt
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% sin(tan"x‘) 1 sin(tan"l)
= 3 = . it (1
I 1+ ¥ 4j 1+ ()
Let tan 't =u
—dt = du
N BN &
From (1), we obtain
« sin(tan ' x* ) dx
_f ( = ) :lISinIJ(fli
1+ x 4
] .
=—|—cosu)+C
4( cosi )
= —cos(tan"' )+ C
L cos(1an 1)
=_—cos(_tan" .r*}+C
Question 38:
o(‘ L} ¥
IIO“ +10 log, 10
X +|Ol equa's
(A) 10 ol O3 (B) 107+ x40

(€) (10-x")"+c (D) log(10*+x")+C

Answer

Let .‘,IU + IO‘ =t
(105" +10" log, 10)dx = dr
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— I]Dr +10" log, 10)r J-dt
" +107 :

=logr+C
=log(10" +x")+C

Hence, the correct Answer is D.

Question 39:

J' dx

sin’ xcos’ X equals
A, tanx+cotx+C
. tanx—cotx+C
c. tanxcotx+C

D. tanx—cot2x+C

Answer
dx
let /= j-,—,
SIN~ xXCOSs™ x
|
= |——dx
sin” xcos” x

——x

. 2
S~ xcos™ x

ISII’I" X+ COS" X

sin’ x cos” x
= [ +J'—d
sin’ xcos” x sin” xcos” x

= Isec‘ xdx + |cosec’xdx
=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:
sin’ (2x +5)
Answer
sin? (254 5) = 1-cos2(2x+5) " 1-cos(4x+10)
2 2
5 l—cos(4x+10
= Isin'(2x+5)dx= I Los(z o )Jx

=% Il (ﬁ'-{; J-cos(4x+]0) dx

in(4x+10
=1r_%(L*+)J+(

2 4

=%x—%sin(4x+lO)+C

Question 2:
sin3xcos4x
Answer
: 1. >
sin Acos B :—{sm(A+ B)+sm(A— B)}
It is known that, 2

Isin 3xcosdx dx = % j{sin (3x+4dx) +sin(3x - 4x)} dx
=1 j {sin 7+ sin (~x)} dx
=— I sm?r snnx,r

l ’ .
=— sm?xdx—— sinx dx
2 2

= l[mj—l(—cos x)+C
= A

A

—cosTx cosx
= + +C
14 2
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Question 3:
COS 2X C0s 4x cos 6x

Answer

cos Acos B =l{cos(A +B)+cos(A- B)}
It is known that, 2

Icos 2x(cos4xcosbux)dx = Icos Qx[ ; {cos(4x +6x)+ cos(4x - 6.\')}] dx

I 0s 2xcos 10x + cos 2x cos(~2x)} dr

l\)—N'—'

I{c 08 2x¢c0s10x + cos’ 7r} dx
1 1 +cosdx
IHz os(2x+10x)+cos(2.\'—]0x)}+(T)] dx
(

I cosl2x+cos8x +l+cos4\) dx

| — :..|— N|—-

—

sinl2x sin8x sin4x
+ + X+ +C
12 8 4

Question 4:
sin’ (2x + 1)
Answer

= |sin(2
Lot / Ism (2x+1)

= [sin® (2x+1)dx = [sin* (2x+1)-sin(2x +1)dx
= I(I—cosg(2x+l))sin(2x+l)dr
Letcos(2x+1)=1¢

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

:>sin(2x+l)dx=%”
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i!:——] (l—f}ﬂ

2
=—_]JI_‘_

2| 3

—J X"
=Tl{cos(2x+l]——cos ("'Hrl)}

- 3
— v+ o5 (2
_ cos(,,;\.+[)+uos [._:c+l)+ .
2 6
Question 5:
3 3

sin™ X cos™ X

Answer
LY | 3
Let [ = |sin” xcos” x-dx
3 - 2 -
— ICOS' x-sin” x-sin x-dx
= cos‘x(‘l—coszx)sinx‘dt

Letcosx =1
= —sinx-dx = dr
:>l=—‘[r"(l—r:]dr

=—![:‘—t’)dr

4 &
=—"——I—_ +C
4 6

e .
__jeos’x cos"x| .
4 6

[ 4
COs X €05 X
—— P S

6 4

Question 6:
sin X sin 2x sin 3x

Answer
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It is known that,

2 ~ |
sin Asin B = - {cos(A ~B)—cos(A+ B)}

-

jsinxsin 2xsin3x dr = I[sin x-%{cos(Zx—3.r)—cos(2.r+3.r)}] dx

Question 7:
sin 4x sin 8x

Answer

It is known that,

lj(sm\cos( x)—sin xcos 5x) dx

Lps.. . a
=— I(sm XC0s X —SinxcosS5x) dx

= lj sin 2x d\'—%jsin XCcosS5x dx

:l[L‘c‘zx}—lj{lsin(.\'+5x)+sin(x—5x)} e

4 2 24(2
_—cos2x_1 6 4
—— : j sin 6x +sin(—4x)) dx

~C08 2x 1[—@056\‘ coq«h}
= — +C

g 4
—C08 2x l[ Cos 6x cos4x]
- T +C
8 8
=l cosbx coe-tr_ coi2x lve
8 3 2

sin Asin B = %cos(A ~B)~cos(A+B)




Class XII Chapter 7 - Integrals

Maths

Isnn4xsn18\ dx = {%

cos (4x—8x) cos(4x+8x)} dx

-l— J' cos(—4x) cos|2x) dx

2
|
== I(cos4x —cos12x) dx
_ 1] sindx sinl2x
2 4 12
Question 8:
1-cosx
l+cosx
Answer
o A
1-cosx 25m‘7 X
I = = |:25in";—l—(,051 and 2cos”
g ~) X
HCOSX 5 .02 2
2
S
=tan" —
2

(s 1)

s
Jﬂdr—j seczi—lex
1+cosx 25

e

X
tan
= = —x |+C

1
2

=2tan——x+C

Question 9:

COSX
l+cosx

Answer

tol'a

—]+<.os,\}
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X X
cos” _ —sin”
CoS.x ) ) 2 X . a2 X 5 X
e = e S cosx =c0s” ——sin” =~ and cosx=2cos” -1
1+cosx 2 2 2

L3S

COS X 1 P,
.‘.J.——-——dx=~ 1-tan” — |dx
1+cosx 2 2

X n
=x—tan—+C
)

Question 10:
.4

sin’ x
Answer
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.4 ks
SN x =8N~ xsin” x

_(l—cost' 1-cos2x
- 2 2 J

N = =

= %[I —CoS 2x)1

1
[l +cos 2x-2 cos"r]

4
=l l+[m)—2msh}
4 2,

1 1
]+;+;c054x—2c052xJ

(3 1
;+;cos4x—2cos 2x

i

Isini X cﬁ'zfl J{%+ L cosdx—2cos2 r} ax

)

1[3 1{bm41 2s }
=—|—x+—
427 20 4

= l[3.” BISF 5o zx]+ C
8 4 )

= 3—T—lsm-x+ Lsmahr+(‘

8 4 32

Question 11:

4
cos~ 2X
Answer
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)
cos” 2x = (cos® 21‘)

p—

2

Il
. 8

| +cosdx ]

[I +cos’ 4x+ 2cos4x:]

[ " 2
I+(ﬂJ+2ms4x}

-

Bl— b=
|

1 cos8x
l+—=+
2

I | —
1

+ 2 ¢cos 4:(}

s

cos8x

-

[3
;4- +2cosdx

3
Icos4 2x de = .ﬂ/—+ i i e )dx
8 8 2

3 sin8x sindx
_lx‘.'_
8 64 8

+C

Question 12:
sin’ x
l+cosx

Answer

Cx xY
e 2sin " cos
sin” x _( 2 2] [

1+ cosx

. . X X B 1
sinx=2sin-cos—: cosx=2cos" ——1
2 2 2 2

2cos

o=

[S)

X x
4sin” = cos
- 2 2

2cos’ >
2

. 3X
=2sin" =

2

=l-cosx

II i";;):xdr = J.(l —cos x Jdx

=x-sinx+C
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Question 13:
cos2x—cos2a
COSX—Ccosa

Answer

. 2x+ 2x=-2a
5 " ~2sin - - -
cos2x—cos2a

. X+ta . X—«
=2sin———8in———
2 )

e

COSX—Cosax

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

B o f Xt
simn| —

X—a

C+D . €=-D
sin

[cos(ﬁ' —¢cos D =-2sin i 3

]

X+o

X—a

=2[cos(

=2 cos(x)+cose |

X—a X+o
+ +Cos -
2 2

-

=2¢cosx+2cosc

cos2x—cos2a
—_— —dx

o

= I2cosx+2cosa
COS X —COS &

=2[sinx+xcosa]+C

Question 14:
COSX —Ssinx
| +sin2x

Answer

|

2
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CosSX~—sinx COS X —Sin X

1+sin2x (sin2x+c0s2 x)+2sinxcosx

[sin2 x+cos’ x=1; sin2x=2sin xcosx]
COSX —sSIinx
=TI 2
(sinx+cosx)
Let sinx+cosx=1
- (cosx—sinx)dx =dt
Icosx— smx ,f COSX —Sin X »
I+sin2x (sinx+cosx)

e

IZ
=It"ldt
=—1"'+C

=—1+C
t

=
= i
SINXxX+CoSx

Question 15:
tan’ 2xsec2x

Answer
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tan’ 2xsec2x = tan® 2x tan 2x sec 2x
= (scc2 2x— I) tan 2x sec 2x
=sec’ 2x - tan 2xsec 2x — lan 2x sec 2x
Itan" 2xsec2x dx = Jsccz 2xtan 2xsec2x dv— I tan 2xsec2x dx

sec2x
= |sec’ 2xtan 2xsec2x dx -~ > +C

Let sec2x =t
So2sec2xtan 2x dy = dt

J.lan3 2xsec2x dx = : J‘tzdl 8 2 +C
2 2

-
3

7 sec2x
= A—b +C
6 2
sec2x ? s 2x
=( ) _sec +C
6 2
Question 16:
tan4x
Answer
tan” x

=tan® x-tan” x
=(sec3 x— l)LanE X

7 ; ] 2
=sec’ xtan” x—tan’ x
=sec’ xtan® .x'—(secz x— I)

2 2 2
=sec” xtan® x—sec’ x+1

J‘tanq xdr= Isec.1 xtan® x dyx— Ise:f x dr+ II “dx

= Isecz xtan® x dy—tan x4+ x+C (1)

Consider J‘secz xtan® x dx
Let tanx =7 =sec’ x dx =

2 ) r* tan’x
=8 fscc‘ xtan® xdy = fr‘da =—=
)

-

3
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From equation (1), we obtain

B =
Itan‘x dx=§tan)x—tanx+x+C

Question 17:

sin® x+cos’ x

sin’ xcos’ x
Answer

sin‘x+cos'x  sin'x cos’ x

sinxcos’x  sin®xcos’x sin’ xcos’ x
sinx  cosx
+

cos’x sin’x
=t{an xsec .x + cot xcosec x
sin’ x+cos’ x
I,,—, dx = I (tan xsecx + cot xcosec x Jdx
sin’ xcos” x
=secx—cosec x+C

Question 18:

cos2x +2sin’ x

cos’ x
Answer
cos2x+2sin’ x
cos’ x
cos 2x +(1—cos 2x)

- [cos’lx: ] —2sian]
cos’ x

= |
cos’ x

=sec’ x
Icos 2x+2sin’ x

ks dx = jsec2 xdx=tanx+C
cos” x

Question 19:
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1
sinxcos’ x
Answer

. 3 3
1 5in” x+cCos” X

sinxcos’ x sinxcos’ x
sinx 1
+

cos’ x  sinxcosx
lcos’ x
Sinxcosy

tanxsec” x+

cos® x
. sec’x
=tanxsec” x+
lan x
1 ; sec’ X
ﬁix=’[tanxsec‘ X dr+! ax
SINXCOs8 X lan x
Let tanx =¢ = sec’ x dx = di
| 1
= —\dl = j-fdf + J-—(I‘[
SINXCOS X 4
2
=—+logt+C
2
| .
= tan” x+ log |tan x|+ C

-~

Question 20:
cos2x
(cosx+sinx)

Answer
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cos 2x cos2x cos 2x

Z 2 2 .2 . - :
(cosx+smx) cos” x+sin” x+2sinxcosx 1+sin2x

. J- cos 2x - ,[ cos2x
(cosx+sinx) l+sm7v)

Let | +sin2x=¢

=> 2¢0s2x dx =dt

Ccos2x
= j—d\' =— J-—dl
(cosx+sinx)

=%Iog|t|+C
- %Iogll +sin2x|+C

= %Iogl(sin X+ cosx)2| +C

= log|sin x+cos x|+ C

Question 21:
sin” 1 (cos x)
Answer

sin”' (cos x)
Let cosx=t¢

Then, sinx =+1-¢
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= (—sinx)dx =dt

= —'('l'l
siny
dy = ml
. sl
[
fsin"(cos.r)zl\' = Jsin"( —r!{—\
’ ‘ 1=
R |
s [ -\,—m fdf
“Wl=t
Let sin™' 1 =u
= ! = dt = du
V=
/] j'sin‘l (cosxdx = j&ldu
— .—i (:
.
—(sin')
)
2
—[ sin™! COS X T
s (eos) | o

2
It is known that,

sin'x+cos ' x=

o3

— e

. T '
w.sin” (cosx) = ~—cos™' (cosx) = [{)——.\')

Substituting in equation (1), we obtain
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2
1{n* ,
=——[—+x‘—m’]+C
21 2
5 2 ]
=m——— =+ O
2 2
™ X Y &
=___»+(c_ ]
2 2 8
™ ox’
=___+CI
2 2

Question 22:

1
cos(x—a)cos(x—h)

Answer

1 1 [ sin(a—b)

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

, [sm[(x-b)-(x-a)]“

~sin (a—b)| cos(x—a)cos(x-b)
1 [ sin(x—b)cos(x—a)-cos(x—b)sin(x—a)]
sin(a-b) cos (x—a)cos(x-b)

1 |
:jcos(x—a)cos(x—b) = sin(a—b)'”:tan (=) mnlirva) |
~log|cos (x = b)|+log|cos (x a)|]

cos(x— a)|] -

cos(x—b)|

|
" sin (a—b)[

1
" sin (a—b) [Iog
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dx

J»sm‘ X—cos” X
sinxcos’x  is equal to

A. tanx + cotx + C
B. tan x + cosec x + C
C.—tanx +cotx +C

D. tan x + sec x +

C Answer
. 5 PIRE - N
SIN" X —COS™ x sin~ x COS™ x
I.‘—‘ d.\’ = — = SR - 1.1.\'
SIN” Xcos™ x _SIN” XCOoS™ X SIn” xcos™ x

= I( sec’ x —cosec” .r) dx
=tanx+cotx+C

Hence, the correct Answer is A.

I e'(1+x) 7

cos (e x) equals
A. — cot (exx) + C
B. tan (xex) +C

C. tan (ex) + C

D. cot (ex) + C
Answer

J»c"'(l+_\') A

cos’ (e",\')

Let ex* =t
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= (e" sx+e- ]} dy =dt

e (x+1)dx = d

. J- e (1+x) g de:

cos” (:e"_r) cos’ ¢
= _[sc@ ¢ dt
=tanf+C
= tan(e*-x)+C

Hence, the correct Answer is B.
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2

3x°
X +1
Answer

Let x> = t
3x2 dx =dt

3x° o dt
= J.\"’ 4 ll'\ 7 jr: 1
=tan't+C
=tan”' (.\"‘ .)+C

1
J1+4x?
Answer

Let2x = t
~2dx =dt
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:,1'%1\,:1]' dt
V1+4x? 27 1442
=%[log/+\/,2 +|H+C [Il—dl=|og;.\'+m

2 2

|

X" +a
] )
= log 2~\‘+M‘+C

Question 3:
-

(2-x) +1
Answer
let2 — x =t
= —-dx=dt

I |
B9 P .
J2-x) +1 N/
!+\/13+l’+C [I%dl:mg},\w /x:+a:‘j|
NXC+al
2-x+,J(2-x) +1|+C

V.—

=-log

:—log

I—V—‘LC

(2-"f)+v{x: -4x+5’

=log

Question 4:
|

Answer
Let5x =t
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~odx =dt

Question 5:
3x
1+2x*
Answer
Let V2x* =1
. 22x dx=d

3x dt
:In?\ nfjm:

T[Ian IIJ’F(
—Ttan (\/_\')
Question 6:
ol
1-x¢
Answer

Let x> = t
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. 3x dx=dt

Question 7:
x—1
Vx =1

Answer

I\_l d\f—j\/ Ix—f\/x:l_ldx

For J.J_]dr let x*~1=1 = 2x dv=dt
r -—

. : 1 pdt
sl

= \}.\'3 -1

From (1), we obtain
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x-1 X 1 1
dx = dx - 1x ——=——=dl =0 \+\f -
j.v/xz_] J‘\/-‘,:_] j\/xl_] . [I /‘ _a g \ @ }
x+\}x2—-l’+C

= \,".\" -1 - I()g

Question 8:

3

X
Vx'+a®
Answer

Let x> =t
= 3x%dx = dt

8-

1 3
=—logt+ vt +a"

3

1
¥ log x' +vx* +a°

+C

+C

Question 9:

sec” x
Jtan® x+4
Answer

Lettanx =t
~sec”x dx =dt
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J' sec X j-
tan x+4 \/t +2°

=Iog‘l+ 1‘+4%+C

= Iog'tanx+ Jtan® x+4‘+C

Question 10:
1

xi+2x+2

Answer

|
j‘\/xz+2)r+2 ) \/(\'H)
letx+1=t
Sode=dit

1 1
= dx = it
Isz +2x+2 "‘\/I2 +1
=Iogr+\/13+l}+c

= log (x+l)+,/(x+l)2+l
=log|(x+1)++x’ +2x+2’+C

+C

Question 11:
]

VOx* +6x+5

Answer
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[7' dr=j 1, _dx
Ox° +6x+5 (3x+1) +(2)
l.et(3x+l:)=!
S ddx=di
= [ v =1 [
(3x+1)" +(2) 3942

Question 12:
1

Answer

7—6x—x" can be written as 7—[,\:1 +6x+ 9—9).
Therefore,

7-(x*+6x+9-9)

=16—(x*+6x+9)

=16—(x+3)’

=(4) - (x+3)

dy = dx

1
/ J@Y —(x+3)°

) 1

o .[{. 2
VT—bx—x

Letx+3=r

= dx=dt

1 _ l 4
- I-\.f(“)2 —(,-‘~’+3)3dx_ Ixj(#): -1y '
=sin”' ( i]+ C
=sin”' (%3] +C
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Question 13:
1
(x-1)(x-2)
Answer
(x=1)(x~2) can be written as x* —3x +2.
Therefore,

“~
X =3x+2

+C

L. [ [lJ
=logit+ [t" — =
‘ 4

=log [x—%)+\/.r2 -3x+2|+C

Question 14:
1

V8+3x-x?
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Answer
2 : 2 -~ 9 9
8+3x—x" can be written as 8—| x —.u‘+;—z I

Therefore,

8- x2-3x+2—?)
4 4

|
= | ———=dx= Ix
J‘\.’8+3.vr—.\'2 J‘lf4| ( 3)2
‘—— 'r_A
\ 4 2
Letx—§=l
2
sodx=dt
= = [ ——a
!41_@_3)' (vary .
Ve U2 2"
4
=sin ' A +C
L2
(3
75
=sin'| —=|+C
V4l
\ 2
)
3.8 .-.x—3)
=sin +C
J41
Question 15:
I S
(x—a)(x-b)

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

bY bY
(af ) _(aw;) v ab

=x'—(a+b)x+

)

2

dx
"

Question 16:
4x+1

V2P +x-3

Answer

Let 4x+l=Ai(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
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AA=4A=1

A+B=1=>B=0

Let2x2+x—3=t
s~ (4x + 1)dx =dt

x+2

-1
Answer

Letx+2= A i(,\--’
dx

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

-1)+B (1)

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

From (1), we obtain
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(x+2)=%(2x)+2

x+2 ._x)+2

el e
=2 IJ.;—IJH ‘l‘\fx:—l'k «(2)

In j\/_‘___dx letx’—1=1 = 2xdx=dr
gfﬁ fd,

=3[24]

7

s
Then, Iﬁdt-ZJ‘\/_d\' 210g1r+\/v_—’

Then. J.

From equation (2), we obtain

_(——dx— x* -1 +2]og‘x+\}xl-ll+c

Question 18:
Sx-2

1+ 2x+3x°

Answer

Let 5x—2= A ’(|+2r+3\ )+B
dx

=>5x-2=A4(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain
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11
2+6x]—
5x—2 ( T
=% I i —dx = '[Mdl
1+2x+3x" 1+2x+3x"
oy
__J' +6Y -.—— —dr
1+2x+3x" 3 N +2x+3x°
Let ], = —6.::1 and 1, = j';m
1+2x+3x° - 14+ 2x+3x
5. 4 5
. Ili,drz—fl iy} (1)
14+2x+3x° 6 3
2
|=J 2+6x _sd
14+ 2x43x°

Let 1+2x+3x" =t
= (24 6x)dx =dt
dr
t

1, = loglt|

S =

I =log|l+2x +3x°

Ji= J-;dr
- 14+ 2x+3x*
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y - ' ol 2 -
I+2x+3x° can be written as I+3[.r'+:x].
% |

Theretore,

J

b 3x+l A

Substituting equations (2) and (3) in equation (1), we obtain
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S5x-2 5 | : 11| 1 3x+1
~dv =" log|l+2x+3x%| |- tan”' +C
Il+2.\‘+3,r'( 6[0‘%’ e ] 3[\5 o [ V2 )]

5 y 11 af 3x+1 -
:—logil+2x+3x‘ ———tan"' | == |+C
6 32 vV

Question 19:
6x+7
(x—5)(x—4)
Answer
ox+7 o ox+7
J(_J‘—S)(x—‘—‘l] R V¥ —9x+20

Let 6x+7 = xii(x:’—gx+?.0)+3
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

26x+7=3(2x—9) + 34
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J- .\6x+? _J- 7r 9 +34,&
Jxi=9x420 7 ¥ =9x+20
_3j a3 — v+ 34 R Y
—9x +2U Vx —9x+20
Lét] = —drdndl = ;dr
Ax =9x+20 NXT=9x+20
'[f“—;"’:-sf‘ +341, (1)
VX =0x+20 '
Then,
I _.[ 21—
Qr+2
Let x* —9\'+"O=I
:>{2.1‘— )d\’ ot
i
==l =—
Lo
1 =21
I, =2x* —9x+20 -(2)
and /, = ;d‘c

VxP-9x+20
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) ; 5 81 8l
x~—9x+20 can be written as x~ —9,\-+20+T - ?
Therefore,
3 —9x+20+ﬂ—ﬁ
4 4

(x——ﬂﬂ/ﬂi -(3)

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

[ -[2M}+34.04[,\-_g)+¢m}c

f’—dx—‘?
JxT=9x 420

=6vx* —9x+20 +34Iog{(x— §]+ Vi —9x+20}+C

I

Question 20:
x+2

Vax—x*

Answer

Letx+2= Ai(clx—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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8 e e
d44+B=2= B=4

=>(x+2)=—%[4—2x)+4

y s I_;(s:_zx)n |
Jax—x? Jax—x*
= lj“ - fr+4_[._

Let /, —2% g and 1, I4dx

4

j #+d =-ll1+4!,
5 A

4r X

Then. f, = j ,idx

Ndx—-x°
Let dx—x' =14
=(4- Zx:}dx’ =dt

f.’ — | ]
=% i = Iﬁ-— =2\t = 24/dx-x
Wt
|
[_' = j " il

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

N

(1)

[ )

)
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72 = 2= asin (252 o

- x=2
=—J4x—x‘+4ﬁn'(£;—]+€

Question 21:
x+2

a2 +2x+3

Answer

J- (x+2) J- 7(r+7

_J' 7x+4
X +7A+
2x+2 1 2
== |l —e = | —=x
7IJt2+2x+ ‘ ZI\)x2+2x+3
2x+2 .

I\/V +2x+3 o J‘J\'"+7x+3

2x+2 |
Let I, = dx and /, = |————=d
I j‘\I.\‘2+2x+ ' '[Jr +2x+3 )

Ide,C:ll' L,
VXt 4+2x+3 2 i

2x+2
TMmh_jJr:Z::

Let x° + 2x +3 = t
= (2x + 2) dx =dt

(1)
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= jd’ =21 =243 +2x+3 (2)

1 .

I, =
:sxz+2x+3=.\':+2x+l+2‘—’("'+]):+(\/§):

L= J' ‘I =dx = log'(x+ 1)+Va®+2x+ 3' (3)
(x+l)'+(\/§)

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

x+2 [
20X +2x+3 ]+Io r+l +x*+2x+3|+C
J.\} 242343 gJ ’

g=\/x‘+2.\'+3 +Iog|(x+l)+\fx2 +2.\'+3’+C

Question 22:
x+3

x}-2x-5

Answer

Let (.:+3)=A;i(\ ~2x-5)+B

(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

2.4=I:>A:l

-24+B=3=>B=4

(x43) =2 (2x-2)+4

|
i —(2x-2)+4
> [ = 2 dx
x" =2x-5 x =2x-5
=I—I ,2"‘—2 J\'+4.|. - l dx
29x"=2x-5 x =2x-5




Class XII Chapter 7 - Integrals

Maths

x ~2%—3 x*-2x-5
x+3
S ——dx= I 41,
J'(xz —21—3) *
2x=2
Then, I, = sz _lr_sdlr

Letx” -2x=5=1
=(2x—2)dx=dr

=] = J.%= log |t = lag‘x“‘ —Z.r—S‘

I
&

: log I-I-J_
2J6 | x—1+6
Substituting (2) and (3) in (1), we obtain

1-6
Iﬁdx——logh —7\—4‘ {: l+\/_l

\—l-\/g
Be—1446]

=—};Iog‘x3 —2x—5‘+ 2

Question 23:
Sx+3

VX' +4x+10

Answer

-(1)

-(3)
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Let 5x+3= Ai(xf +4x+10)+B
dx

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

Equating the coefficients of x and constant term, we obtain

i
2A=5 A==
2

44+ B=3=B=-7
q
.'.5.\'+3=§(2x+4)—7
B 5=
_{ Sxsd (25 +4)-T
k= |= dx

Jx +4x+10 Jx +dx+10
_J- 2x+4

1

2 vr "+ dx+ 10 ' X +dx+10

2x+4
Let ], = | I and [, = | ————==dx
] J‘\"Y3+4x+10 '[w.rr +4x+10

x+3 5
j 2% =271,
JX +dx+10 2

2x+4

Then, /, _j e dk
Va©+4x+10

Letx™ +4x+10=1¢
S(2x+4)de =dr

- | = % = 21‘1{; = 2\]_[2 +4x+10 '"(2)

L=

—

Ay

—
VXi+4x+10

1

I\/(x! +4x+4)+6

- _[ _.al X
(x+2)’ +(J€)

= mg‘(ﬁz)\fﬁ Fax+ |0| (3)

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

v

I — 7j dx




Class XII Chapter 7 - Integrals Maths

- o :
bt v =] 2 +4x+10 |~ Tlog|(x+2) + " + 4x+10]+C
Vil +4x+10 2

=5Jx* +4x+10-Tlog (x+2) + VX" +4x + ]O‘+C

Question 24:

dx
Ix” +2x+2 equals
A. x tan”! (x+1)+C
B.tan 1 (x + 1) + C
C.(x+1) tan ! x + C

D.tan 1 x +C
Answer

I dx I dx
x4 2x+2 (x:+2x+])+l

1]

1
*,d\'
J.(Jr+l)"+(l)‘
:[tan '(.\'+I):|+C

Hence, the correct Answer is B.

Question 25:

dx
IJ‘).\' —4x? equals
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Oy —
lsin '( . 8)-0-(?
2 9

Answer

J‘ dx
VOrx —4x°

D.

:lsin '(8x“9]+C
2 9

Hence, the correct Answer is B.

9 ' [I%”i"
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Exercise 7.5

Question 1:
X
(x+1)(x+2)

Answer

X A B

- -
Let (x+1)(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

EER) @) D)

d
I(x+l r+7 '[(\+] r+") >
=—log|x+1|+2log|x+2/+C

- log(x+2): —log|x+1|+C

(\+7
=log- —+C

(x+1)

Question 2:
1
x' =9

Answer

1 A B

e
Let (3#3)(x=3) (x+3) (x-3)

1=A(x-3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain

A+B=0
-3A+3B=1
On solving, we obtain

A==l andE‘r’=l
6 ]

, I B
U (x+3)(x=3) 6(x+3) 6(x-3)

1 d 4 ),
= e fl_ﬁ(x+3i>+6(:-—3),]“"‘

l - l - -
:—glng x+3|+glag x-3[+C

" 0 (X—E] +
—ﬁlg(x+3) ¢
Question 3:
3x-1
(x-1)(x-2)(x-3)
Answer
3x—1 _ A o B " C
Lot (DGE-)(-3) (x-1) (x-2) (x-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=-5andC=4
3x-1 | 5 -+
- - +

'.'(.\‘—l)(x—2)(x—3)—(.\'-l) (x=2) (x-3)
3x—1 o B S 8 |
= 69" I{u—-n) (x-2) (x-s)}"

=log|x—1-5log|x—2 +4log|x-3|+C
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Question 4:
G-N-2)(x-3)

Answer

X _ A N B N (‘v
Let (x-1D)(x-2)(x-3) (x-1) (x-2) (x-3)

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
A:l, B=-2, andvt'_":i

2 2
. x _ 1 -2 . 3
C(x-1)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

[ 2 3[&

- J‘(.Y—I){.r;l](x—E)(LY: J]_z(.r-l)_(x-zf 2(x-3) [

=%Iog .r—l]—2Iog|x—2|+§log\x—3 +C

Question 5:
2x
X +3x+2
Answer
2x _ A N B
Let ¥ A43x+2  (x+1) (x+2)
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 5 ) 2 X
= e I{(nz) (m)}‘

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

1-a%
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

1-x* 1 1 2-x
_— = —_
x(1-2x) 2 2Lx(] -2x)

2-x _ A+ B
Let X(1-2x) x (1-2x)
=(2-x)=A4(1-2x)+ Bx (1)

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

2-x 2 3

ke x(l —2.\') x 1-2x

Substituting in equation (1), we obtain
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- Gy (s e

-

')2 log|l —2x| +C

X
== +log|x|+
2 2

= §+log[x|—-:}logll -2x|+C

Question 7:
X
(&7 +1)(x=1)
Answer
x _ Ax+ B N C
Let (x*+1)(x=1) (¥*+1) (x=1)

x=(Ax+B)(x=1)+C(x* +1)
x=Ax"-Ax+Bx-B+Cx*+C

Equating the coefficients of x2, X, and constant term, we obtain

A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain
4=—%, =%,and ("=%

From equation (1), we obtain
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E)GEe) T e ()

X _~I x ] 1 1 1
- I(A'3 +|)(~\’—l) - 2'[3"’ +Id‘(+ 2 Ix3 +Idv+ 2 -".vc—]dJr

1 p 2x 1 1
=— . d\+ tan” x+ log x-1|+C
4Ix +1 2 % |

2x
Consider J‘

~dx. lcl(r +l)—t:7\(l\'—dt
X' +1

:>I d\'—_[ =logf|= Ioalv +I|

X 1 ) 1 1 ;
o x 1 2 A X Al
I( = 4Iogx +]‘+2tan x+zlog'.\' 1|+C

x"+l)(x—l)

log|r 1]-- log]x +1+ mn‘.r+C

Question 8:

B

(x=1)’ (r+2)

Answer
X A B (-,
2 = “+ 2+

Let (‘Y"]) (x+2) (x—l) (x—l) (.\'+2)

x=.f!(.\'-l)(.\'+.’2)+B(.\'+2)+C(.vc—])1
Substituting x = 1, we obtain
1

B=-
3

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

—-2A+ 2B+ C=00n
solving, we obtain
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A=E and C =-——
9 9

. X _ 2 N 1 2

' (.-\‘—I)!(x+2) 9(x~1) 3(1;—])2 9{x+2)

2

= ;d ="
j‘(.v:—l)“ (x+2) 9 I

2) 1 (" 2 2+C
=—log|x—1|+—-| — |-=log|x+2/+C
= og|x—1| - ] 5 og|x+2|+

|
2o Ja=1 1 .
=—log +C
9 B va|” 3(x-1)
Question 9:
3x+5
=X =2+l
Answer
3x+5 B 3x+5
X —xt—x+1 (,\‘—I)z(x+l)
3x+5 _ A N B N C
et (-1 (exl) ) (o) ()
Ix+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’
3.\‘+5=A(x:—l)+B(.\'+I)+C(x3+l—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

On solving, we obtain

A= s and C =
2

| -

2¢ 1
—f 1y '_EJ’(;chz)d‘c
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3x+5 -1 4 ]

"'(,\-_1) (x+1) 2(: 1) ( )’+2(x+1)

3x+5 2o R = .+_|_ ¢ :
= fe 2t iyl

| -1 | ;
=——loglx-1|+4] — |+ =loglx+1|+C
!loglx-1 (,) loglx+1

l \+l 4
x—-1 (r l)

Question 10:

2x-3
(.\‘J—I)(Zx+3)
Answer

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

2x-3 A B C

Lot ) (x-1)(2x43)  (x+1)  (x-1) " (2x+3)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x +1)(x 1)
= (2x-3) = A(2x7 +x=3)+ B(2x" +5x+3)+ C(x* 1)

= (2x-3)=(24+2B+C)x’ +(A4+5B)x+(-34+3B-C)

Equating the coefficients of x? and x, we obtain
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2x-3 5 1 24
(x+l)(r—l)( v+?) 2(x+|) 10(x —I) 5(2r+'§)

2x-3
:I(.\'Z—I)(bH-? J‘(\+1) i I(2r+3

5
="—lo x+l——lo x—1
2 5 TR

L T L T Lr—l)—Elo 2x+3+C
Tk ip ok 5B

Question 11:
S5x
(.x+l)(x2 —4)
Answer
Sx _ Sx
(x+l)(x:—4) (x+1)(x+2)(x-2)
S5x _ A " B - C
Let (x+1)(x+2)(x-2) (x+1) (x+2) (x-2)
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
=3 B=-2 adc=2
3 2 [
) ox _ 5 3 " 3
C(x1)(x+2)(x-2) 3(x+1) 2(x+2) 6(x—2)

:)'I-(xH)( ) _j(r-kl). —_I(x’+"c g I(‘C 2)

5 5 5 ;
= ;10g}x+l —Elog x+2‘+glog!x—2|+(_

Question 12:

X +x+1
2

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

=] T ]
2x+1 A B
T +
Let ¥ -1 (x+1) (x-1)
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
l and 8—E
2 2
X +x+] il 1 1 3
=1 2(x+1) 2(x-1)
x4 x4l | 1 3
=% I—d\ = Ixcir+ —::I.\+ —dx
xt -1 29(x+1) 2 (x-1)
=i+llog\r+l|+élog x—1|+C
2 2 2 "
Question 13:
2

(1-x)(1+x%)

Answer
2 A Bx+C

- = + :
(l~.1')(|+x2) (1-x) (1+x%)
2=A(1+x*)+(Bx+C)(1-x)
2=A+ Ax* +Bx—Bx* +C-Cx
Equating the coefficient of xz, X, and constant term, we obtain
A-B=0
B-C=0
A+C=2

Let
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On solving these equations, we obtain

A=1,B=1,andC=1

2 1 x+1
= -
(l—.\')(]+.\") =% 1+X'
D[ . , d\':j I cl\'+j 4 ‘d,\'+|. l ~dx
T(1-x)(1+x X 1+x% 7 J1+x°
=—J'rl d.\‘+—l [ 2x,dx+f I ~dx
x-1 2914x° 14 x°
:—]ogf.\'—l:+»l—|0gﬁl+x3;+tan 'x+C
3x-1
(x+2)
Answer
Let 3.\'—L _ A e B =
(x+2) (x+2) (x+2)

=>3x-1=A4(x+2)+B
Equating the coefficient of x and constant term, we obtain

A=3
2A+B=-1B=-7
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-1 3 7

T2y (¥+2) (x+2)

3x-1 i
:[(T+1) dx = j(H?m 7[ ey dx

:3Ing|x+2|—7[ . = ]+C‘

(x+2)
=3log|x+2|+. ! -+C
(x+2)
Question 15:
1
x-1
Answer

1 ] _ I
(x'=1) (& =1)(x"+1) (x+1)(x-1)(1+x7)
| A B, Cx+D
(:&‘+1)(.r—l)(l+.f) (x+1) (x—ﬂ (1’2+1)

1= A(x—1)(x" +1)+ B(x+1)(x* +1)+(Cx+ D)(x* -1)

Let

1= ..4(:(3 +x—x° —I)+ B(.x3+x +.¥I+])+C.‘(3 + D¢ -y =D
I=(.v4+B+C)x3+(—.-+f+ﬁ'+[)}x2 +(A+B-C)x+(-4+B-D)

Equating the coefficient of x3, x2

A+B+C=0

-A+B+D=0

A+B-C=0

~-A+B-D=1

On solving these equations, we obtain

A=_l’3=l,(_‘=0, andD=—l
4 4 2

, X, and constant term, we obtain
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N T .
Uxtola(xa1) 4(x-1) 2(x7+1)
;»I .I d\'z——l—log|x—l|+llog|x—l|—ltan"x+C
X - 4 4 2
=lI0g:I_l —ltan 'x+C
4 “ix+1| 2

Question 16:
1

.\'(x” - I)

Answer
1

.\‘(x” - I)

Multiplying numerator and denominator by x" 1, we obtain

1 I” I xu |
©(x+1) xx(x+1) 22" +1)

Letx" =1 = x"'dr=dr

. _ _1 1
I I x +1 -[t(_r+1)dr

\(\
- _f ’
t(r+1) ¢ (r+1)
1=A(1+1)+Bt (1)

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

..t(l-rl)—-l (1+1)

[Hint: multiply numerator and denominator by x" 1 and put x" = t]
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1 I ¢l 1
re e

1
=—1 -1 1| [+C
n[ ug‘fl Ug|f+ |]+

x| = log [x" +IH+ c

=—:—?[lng

N

v

x" +1

+C

it log
M

Question 17:

Cos X
(1-sinx)(2-sinx)

[Hint: Put sin x = t]
Answer

COS X
(I —sin x)(2 ~sinx)

Let sinx=¢ = cosxdx=dt

. COS X e ] dt
N J.(I—sinx)(:—sin.r)d J(l -t)(2-1)
1 A B
0G0 1m0 )
1=A(2-1)+B(1-1) (1)

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

A=1andB = -1
1 1 |

M=02-0) (-1 (2-1)
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cosx I 1
- I(l —sinx)(2—sinx) e H: : (2-9)] g

=—log|l-1|+log|2-1|+C

2—t .
= lOg : +C
2 IOg’Z—s‘inx +C
l-sinx
Question 18:
(_\,: + l)(x2 + 2)
(.\'1 +3)(x3 +4)
Answer
(x+1)(x"+2) (427 +10)
(¥ a) (PR )
Let 4x* +10 _Ax+B Cx+D

(F3)(v+4) (¥+3) (r+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, x2, 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

471it] 0 -2 6

(3.3 +3)(,\‘2 +4) (x3 +3) + (}xf +4)
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A ]

]
Sy
(e —
+
=
+ -
—_—~ D
(8]
S—
"o
| s
w J
+ &
J
(S —

I r+2[l—tan 'LJ—6(1tan '—)+C
3 3 2 2
- r+—2—tan"i—3tan"~+C
BB 2
Question 19:
2x
(.\‘3+l)(x3+3)
Answer

L& ZL(E £3), dx = dt

2

i ey
|
(

x =

J{! +1)( :+3) ~(1)

A B
) e3) () (1+3)
1=A(t+3)+ B(t+1) (1)

Substituting t = =3 and t = —1 in equation (1), we obtain
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ClerD)(+3) 2(r+1) 2(1+3)

:I ;,\ (x*+3) b= J{”(:IH) :In)}d’

log|(: +]:)|—;log|!+3|+(‘

[+1
i+3

+C

1
P
Nl
2

log

|IU :
5 2

-

l+C

-

.l i

Question 20:
1
.\‘(.x‘ —I)
Answer
1

.\'(.r‘ - l)

Multiplying numerator and denominator by x3, we obtain

| x

.\‘(.\“ & I') X (x4 = ])

| x
- dy = |——— dx
Le’!)“(-"‘; T4 4x3djx"=(*8t -1)

-

) T, dt
h '[.\'(x —l)dx_zjt(hl)
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o 1A, B
t(r=1) ¢ (r-1)
1=A(t-1)+Bt (1)

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

(1) ¢ -
=~ L=l

1
= E[—]og|!|+ loglr—IHJr—C

| i—
=—log +C
4 £
1 =1
=—lo +C
4 8 i
Question 21:
1
e —1
( )[Hint: Put * = t]
Answer
1
Igé"’éé)a):tzex dx = dt
e -1 t—=1 ¢
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Let : =i+i
t(r=1) ¢ -1
I=A(r-1)+ B (1)

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

”t(‘t—]) i -1

:sj' ! —dt =log +C

t(r—1)

-1
i

e -1

= log +i3

e

Question 22:

xdx
I (— equals

x=1)(x-2)

(_.v—l)2 e

log

log |~ :

log(x_] ]3
-2
C. Ama

. log|(x—|)(.r—2)|+(‘

D
Answer

X _ A " B
.\‘—I)(.\‘—2) (x—l) (x—Z)
x=A(x-2)+B(x-1) (1)
Substituting x = 1 and 2 in (1), we obtain
A=-landB =2

Let
(
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. x 1 i 2_

”['x—l')(.r—Ql) (x-1) (_r—'}l)

= 4” X = = - Lx
G-De-2)” J\(x—l)*(.r—z),l ’

.r—]|+'-_’|0g 1—2’+C

(x-2)

x-1

=log +C

Hence, the correct Answer is B.

Question 23:

dx
I , equals

x(.\‘3+l)

I 2 ;
N log|.\'| . log(x + l)+ C

log |\| + % I()g(.vc2 + I) +C
- Iog]xl + L Iog(.\': + ]) +C
(=1 had | 2

0. %lngl.\'| +log(x* + l) +C

Answer

1 A Bx+C
Let s =—4—
.\'(.\'“ +l) X x +1

1= A(x: +l)+(Bx+C)x

Equating the coefficients of x2, X, and constant term, we obtain

A+B=0
C=0
A=1

On solving these equations, we obtain
A=1,B=-1,andC=0
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x2+1|+C

1
=log .\“ -5 log

“~

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin X

Answer

Let] = j‘.\'sin xdx

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

I=x [sinx dv— J’{[-"- \] Jsinx <tx}dr

:x(—cosx jl ~cosx) afv

=—xcosx+sinx+C

Question 2:
xsin3x
Answer

Let T = J‘.\'sin 3xdx

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

I = x [sin3x dx - j{[ “; \] [sin3x dx i

:'\( cosh) j'l( cosh]dx

—xcos3x 1

=———+4— |cos3x dx
=
3 3
2
—-xcos3x 1 . .
=————+—sin3x+C
o |
Question 3:

-

x e
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Answer

Let I= I.rze‘d.\‘

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

¥ [e" de- j{(%\J je"a’x}c[r

x‘e' - IZ,\‘ -e"dx

/

=x"e" -2 I.\‘ -e'dx

Again integrating by parts, we obtain

=x’e" - 2[.\‘- e'dx — J.{(d.il [e“dx}d\'|
\ax

2
=x"e' — 2[,\'6‘ - Ie“clr:l
e BN I X
=x"e" 2| xe' —e

7 .
=x"e' —2xe" +2¢" +C

=e* (.\-2 ~2x+ 2)+C

Question 4:
X logx
Answer

= |xlog xdx
Let I I\ log xdx
Taking log x as first function and x as second function and integrating by parts,
we obtain

I =logx I X dx— J"{[% log .\'] jx d\'}d\'

2 3

X I x
=logx- = —_"v- = dx

< P “~

_x: logx rx
=% 5

2>

logx x°
= LIS
2 4
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X log 2x

Answer
e - Y vrfy
Let 1 I.x log 2.xdx

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

I =log2x Ix dx— j{(;—lﬂog .\'J I.\‘ d\'}d\‘
dx

X 2 x
=log2x-~——— I c——dx
2x 2

x’ log 2x x
222 gox I oy
b 2

-2 y 2 -2
_X 1045 2x X +C
2 4

2
X~ log x
Answer

Lot I= Ix log x dx

Taking log x as first function and x2 as second function and integrating by parts,
we obtain

I =logx [x* dx~ | {[i log .\‘] j.\--’d.x}dx

dx
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Question 7:
xsin”' x
Answer

L TR KN
Letl—j.\sm X dyx

Taking sin”' X as first function and x as second function and integrating by parts,

we obtain

I=sin""x [x dx— j{((—{‘i sin '.\'J [ dx}d\»

2 9

T J- ] X
=sin_ x - e dx

( 2 J Vi-x2 2

rd . -
x’sin"'x 1
c— + X

—_rl
= dx
T
1
dx
1-x* \/l—.rz}

]
-
~
NS
-
N | —
S,
P N—
-
|
“
N
L5
[

]
L
22,
=
-
4
9 |
———,
|
-
)
|
I —
-
T
e —

2 2

2 i -1 _

x*sin"'x 1 |x il W = S
2o el pesi oy =in '.r1+c
B 212 2 I

- —_

xsin'x  «x 3 O T O T
=4 —\l=x"+—sin" x—=—sin" x+C
2 4 4 2

1 2 aa X B “
=§(2x'—l)sm 'x+-i-\/|-—x +C

Question 8:

xtan ' x
Answer

= I.r tan ' x dx
Let
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Taking tan "' X 55 first function and x as second function and integrating by parts, we
obtain

I =tan"' IJ‘,\‘(.[X— H(%Ian" x] J‘.x'dv}d\'

2

x I #
=tan"' x| =— —j —
2 l+x° 2

2 I
_x'tan x|
2

tan'x 1 4 xT+1 1
- s — |dx
2 2 _] +x° 1+x° ;

xtan'x 1 o 1Y,
—_l 1= — |l
2 249 1+x

_x'tan”' x
- 3

=

[
I
e
+ =
e
[
-
=

o (y—tan”' x)+C
= )

X i xr 1 a .
=—rtan x——+—tan x+C
~ o .

F4 i =

xcos ' x
Answer

I = .[x cos ' xdx
Let

Taking cos_1 x as first function and x as second function and integrating by parts,
we obtain
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I=cos™ .‘:I.\‘.d‘r— I{(dicos‘l xjjxdt}d\:
' v

=C0s T——Jﬁ'—
¥

xeos 'x =g =1

2 27 J1-x7

©eos'x 1¢f ; -1 )
ot 1l | ,I_J]}m
=w__jr_,, - %J{

xeostxy 1 1 ;
=T_511 _EC{)S lx ...(1)

where, I, = [y1-x*dx
=1, =xv1-x —ji\f]’—x"jxdx
=1 =xyJ1-x* -I r— X, X

2\,"1—\:

=1 =xyl-x° —I

iy
:‘;I—\\/l——jl—‘ —l

:,flzwm-{pﬁm o }

::Il=xm—{fl+cas“ x}
=18 =xm-cos'1x
\/l_x--ﬁicm x

S I =2
2
Substituting in (1), we obtain

—_— ’
;_xeos x_l(i N— _écos‘x]—écos' x

2 252

[ 2% — )
= Cos x——- 1—= x40
4 4

,--s
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Question 10:

(sin '.wc)2

Answer

Letl I(sm v) -1 dx

sin ' x)
Taking ( ) as first function and 1 as second function and integrating by parts,

we obtain

1 :(sin "x) Ilaﬁr— I{f}(sin '.\‘)z-jl-d\’}d\‘

:(sin IX):'X— J‘\/s]"j—\r
sm 'x J.sm 'x- ( 2% ]a’r

I—r

ot s
= x(sin"'x) [sm xzﬁ-j\/_ I- rd\J

= x(sm‘ x) +2J1-x?sin”' x - IZd\'

(sm \) +2\f|—r sin!x-2x+C

Question 11:

xcos' x
b
Vi—=x

Answer
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=2x |
I -cos  xdx

2 i-x?

-2x

R (,/ . 3}
Taking €08 X 35 first function and I-x as second function and integrating by

parts, we obtain

1[ o e [ o) J_&H
cos™ 2 212 - =) w—t}

V1=t

-1

2

=l ? cos \'+j dr}
2L

=%] 23J1-x% cos ™! +2x}+C
—[\fl—x:cos"x+.\*}+C

Question 12:
xsec’ x
Answer

= |xsec? xdx
Let I Ixsec xclx

Taking x as first function and sec2x as second function and integrating by parts,
we obtain

2 d 2
=xjsec xdx— I{{z\} Isec xdx}d\'

=xtanx — J.l -tan xdx

= xtan x +log|cos x|+ C

Question 13:
tan” x

Answer
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_ 1 1
= jl tan ' xdx

Taking tan " X as first function and 1 as second function and integrating by parts,

we obtain

r=tan s = (L an ) i

=tan”' x-x— J —.xdx
1+x"
N | 2x
=xtan™' x —— J —dx
291+x"
. | ‘ 5
=xtan 'x—;logil+x"+C

l bl
I 2N
=xtan ' x zlog(l+.\ )+C

Question 14:

x(log x)3

Answer

= I.\' (log x)’ dx

Taking (logx) as first function and 1 as second function and integrating by parts,

we obtain

I=(logx)’ I.\'dx— J{{[;—_ﬁlog \]-} J.xd_\-j|¢/_\-

=%(logx) —{Plogx-%-% 1..1}

"

\? (log \) I.r log x dx

Again integrating by parts, we obtain
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I= g(log -\‘)3 _[Iog x Ix dx — I{[% log x] Ix d,\-} d.‘}

(lo(v x) —%log.\’-r%jxdx
= 2 (Iogx)z—élogx+%+c

L

Question 15:
(x* +1)logx
Answer

Let I = I(\ +l)|og.\'dx -~ Ix: log xdx + Ilogxdx

LetI =11 + I .. (1)

Where, ]' = I."" logx(/.\‘and I: = J‘logxat‘:

= jx" log xdx

Taking log x as first function and x2 as second function and integrating by parts,
we obtain

I, =logx— I.I'Id.\' - I{[;—j log x J III dx} dx
ux

Lir2 .
IOL 1—§{J-x dl.)

lub x- .x) & sl

L ™, W | ®

I

Jlog xdhe

Taking log x as first function and 1 as second function and integrating by parts,
we obtain
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I, =logx 1 -d.\-—j{[;—i log x) 1 m—}

1
=logx-x— I - xdx
X

=xlogx— fldx
=xlogx—x+C, «(3)

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

3 3
x x
/ =?I0gx-?+C, +xlogx-x+C,

13 xi ‘
= ?logx—3+.\'logx—x+((.‘, +C;)

3 3
:(" +x]l0gx—i—x+(‘
3 9

Question 16:
e* (sinx+cosx)
Answer

Lot I= Ie’(sin.\‘+cos.x‘)d\:

Letf(.v) =sin x
- J'(x)=cosx

I Ie' {f(x‘)+_/“(.\‘)}d.\‘
Ie“ {f(x)+ 7 (x)}dx=e"f(x)+C

=

It is known that,

sd=e"sinx+C

Question 17:

X

xe

(1 +x):
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Answer

=5 I( X 5 dx =Ie" (%) +f'(x)} dx

1+ x)

je' {_/‘(.\')+_/"(x)} dx=e"f(x)+C

It is known that,

X . X

. —1‘:(—)'-—; de=——4+C
(] +x)- I+x
Question 18:

= ( 1+sin x]
(&
1+cosx

Answer
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_I(I+sinx]
g ———
I+cosx

ol 3 X . X x
sIn° —+¢08” —+2sIn— CO0s—
2 2 2 2

=g* & s i &
5 X
2cos” —
B
A . x P
¢’ | sin - +cos
2 —

2 X

2C08° —

2

LEe]

e“(l+4sinx)dx  [1 ,x X
—_— = | =8¢ —+tan—
+cosx) 2 2

L P,
[ e—

tan% = f(r) f'(x)z

Let =

It is known that, Ie“ {/(l) *: f‘(x )} dx = er-/‘ ( ‘) +C

From equation (1), we obtain

j-e“' (1+sinx)

x X~
de=e"tan—+C
(1+cosx) 2

Question 19:

()




Class XII Chapter 7 — Integrals

Answer
i A o
Let] = |e'| ——— |dx
X: 2K
1 : -1
—=f(x)_f(x)==
Also, let ¥ = X

It is known that, J'e" {/(t) +_/"(.I‘_)} dx = er'/‘(‘_‘.) +C

X

s ik
X

Question 20:
(x=3)e"
(x-1)

Answer

o @)L ()

It is known that, Ie“ {/(l) +f‘('r )} dx = er-/‘(.'r) +C

e (-*‘3)}‘tr:L+(,
'[ {(x—l): '

Question 21:
2 .
e'sinx

Answer

Maths




Class XII Chapter 7 — Integrals

Maths

Letl = Ie“sinxdx (1)

Integrating by parts, we obtain

I =sinx J.eg"dr - J{( 1 sin x] Ie""dx} dx

2x 2x
. e e
= [ =sinx- —— COS X+

dx

e’ sinx
2

Again integrating by parts, we obtain

| I
=/ - Je" cos x dx
2

puE X l COS X J.ez"dr— I [ g cosx] J.e“dx dx
2 2 dx

=1= & A : COsS X LI I(—sinx) = dx
2 2 2 2

e e -smx_l e’ cosx+l '[e:"sinxdr
2 2 2 2
:”:e* siny e cosx_ll
2 4 4
:>I+ll » e’ -siny e cosx
4 2 4
5. esinx e cosx
=—]= -
4 2 4
:>I=i e’siny e cosx L
5 2 4

2

== %[25inx~cosx]+(7

Question 22:

o afl 2%
sin .
I+ x°

Answer

LetX=tanf - dx=sec’ @ dO

[From (1)]
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: 2. 5 3 2 9 : 2
. sin '( r,]=sm '[m—n{]=sm '(sin20)

T+ l+tan” @ oy

s =] A 2x » _ ? 2
jsm [HYEJG&—P&S&C ado =2I0-sec”’0d9
= A
Integrating by parts, we obtain

2{9- [sec® 66 - {((—l‘%e) [sec? Hde}dt?]

15
r

[6-tan6 - jzaneda]

Il
12

[6’ tan & + log|cos 6[] +C

s

=2xtan' r+”log(l+\ ) +C

Il
12

xtan™' x + log

=2xtan”' r+”[——log l+r ]+C

=2xtan™ x - log(] +x‘)+ C

Question 23:
j’x:e';d\'

equals

L2 b=
(A) <" +C (B) ge +C
() %euc (D) Lef+c
Answer

= J..\'ze"] dx
Let

Also, let =y = 3x’de=dt
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=1 =% je’a’t

=—¢" +C
3

Hence, the correct Answer is A.

Question 24:

Ie‘ secx(1+tan x)dx equale

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

J‘e" secx(1+tan x)dx

Lot I= Ie' secx(1+tan x)dx = I" (sec x +sec x tan x ) dx
€

Also, let

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

Hence, the correct Answer is B.

e'secx+C

e'tanx+C

secx = f(x) _, secxtany = 7'(x)

_[e‘ {Af'(.x-)+,/~-(_r)} dy=e"f(x)+C
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Exercise 7.7

Question 1:

NP

Answer

Let/ = j'\/4—x2dx: N(Z): —(x):dx

g — Pt ¥
It is known that, I\Ja‘—x‘dng a —x° 7sm et 5
2 a

X 2 s g
snI==\4-x* +=sin”' =+C
2 2 2

X o oy O
=—\4-x* +2sin" =+C
2 2

s

Question 2:

J1-4x°

Answer

Let = [\1-4x dy = N(l): —(2x)’ax

Let2x=1 = 2dx=dt

s =% J‘,/(I)z —(t) dt

i - ~ J a3 ~ 4 g
It is known that, I\/a' —x'd‘:%x]a' -x° +%sm e
a
1]t T e
:Iz;[;\}l—t' +sin 'I:'+C

| & e

=4 }=£ +lsin t+C
4 4

=£\Jl —4x? +%sin’l 2x+C
J1-4x* +%sin" 2x+C

M| = =~
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Question 3:

VXl +4x+6

Answer

Let /= |\x*+4x+6 dx
N
= [Vx® +4x+ 442 dx

= [J(x* +4x+4)+2 d

_J’sz J_) d

" 3 ; X 1 2 ﬂj 1
It is known that, I\J:&" +a'dy= 2 vxl+al+ Y log |_r +Vxi+a’|+C

o .
.'.;fz(-’H ]\J.\"+4x+6+210g

(x+2)+x +dx+6[+C

2
{.1’+2) 5 2
== Vx +4x+6+log (x+2)++x* +4x+6/+C

Question 4:

VxP +4x+1

Answer
Let] = ij-*+4x+1dx
= J.J(r: +dx+ 4)—3dr
= Jy(r+2)" (4B av
It is known that, Iw -a’ \Jr -a ——Iog x+vx =a’|+C

x+2 =
A =(‘7J2r)xj.x'+4.r+l—%log

(x+2)+x° +4x+l’+C

Question 5:
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V1-4x—x°

Answer
Let 7 = le —dx—x% dr

:IV{lc{x2+4x+4=4)d¥

= j 1+4—(x+2) dx

= [Y(5) ~(x2)’

. - B a , . B .
It is known that, I & —xtde=—a*-x* +—-sin a5
- a

(5]

2

2) —— 2)
.'.IZM l-4x—x* -;-%Sin l[x\}:—i- ]'i'c

(B8]

Question 6:

Jxi+4x-5

Answer

Letf = I\."x: +4x—5dx

- N(x3+4x+4]-9dr

. 3 a X 3 3 -ﬂ: 2 3
It is known that, ]'xf.x“ -a dx= Ev‘x* =g log x++x* —a* | +C

+2
oo = Sl Vxt+4x-5 —%log'(x+2)+ V' +4.r—5‘+{;‘

2

Question 7:

VI43x—x°

Answer
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Let/= j\.fl +3x-x"dx

§ g X - ] a': e
It is known that, [va® -x dx="+a*-x* +—sin'=+C
5 5

Question 8:

VX% +3x

Answer

Let / = |Wx* +3xdx
JV

- Nxz +3.\'+2—2dx
4 4
T
2 2
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It is known that, Ix}xz —ddx=2I-a —% log x++x*-a’ +C

2

8 S
.'.1=——;)2— x3+3x——24—log [x+%)+d.r2+3x +C
2x+3) 3 -

=( x4+ )Jx"+3x-§log (x+%)+\/x’+3x

+C

Question 9:

“

.
9

Answer

Let/= | 1+"::dx=;j 9+ x* ¢x=;j,,/(3)3+_x?dr

It is known that, J‘\}x3+a2¢-\-=%4x1+ai +a_2-|0g — '{1‘3+a2‘+c
“.1=%{§1Jx3+9+%10g’x+u'x1+9H+C

=% x*+9 +%log‘x+ Jx +9‘+C

Question 10:

IJH.\*Z dx

is equal to

x+\ll+x2|+C

X ..
—Vl+x" +—log
2 2

"

%(1+x2)1+c

2 22
c '5.\.'(14‘.\'-)“ +C
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g >
Vi+x? +;x2 log‘x+Jl+x‘”+C

| =,

D.

Answer

. 2 2 .‘. 2 2 (‘2
It is known that, Is}a‘ +x"dxy = 5 Ja' +x* + 'y log

x+\/x3+a2‘+C

!“|+-Y3(ir=£JI+.r3 +%|0g X+ v'|+x3'+c

2

Hence, the correct Answer is A.

Question 11:

I\) X —-8x+7dx .

is equal to
%(x—él)\!xz ~8x+7 +9|0g‘.\'—4+\1x3 —8x+7’+C
%(.\'+4)\).\'3 —8x+7 +9|0glx+4+x}x2 —8x+7|+C
—;—(x-—4)\f.\'2 ~8x+7 —Sﬁloglx—4+\)x2 —~8x+ 7’+C
l(.\'—4)\).\'2 ~8x+7 —glog x—4+4/x —8x+7i+C

D. 2

Answer

Let [ = j\ix? —8x+7dx
= [J(x* ~8x+16) -9 ax
= [J(x-4)"=(3)" e
It is known that, ]‘\sz -a‘dx= Ed_tz -a’ —% log x+ vai-a|+C

2

L (x) s 9
I = 5 VES —8x+7—510g

(x—4)+\:'x3—8x+7‘+(?

Hence, the correct Answer is D.
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Exercise 7.8

Question 1:

f: xdx

Answer
It is known that,

=l

; _h
If( )dl—(b—(l),]‘l_l.‘f;l [f(a )+ fa+h)+..+ f(a+(n- l)h)], where h = p

Here,a=a, b=h,and f (x)=x
o [ xde=(b-a)lim [a+(a+h) (a+2). a+(n-1)h]
o R —p ,’ . |

=(h—a)!imi_(a+a+a+m+a)+(h+2h 3+ +(n- 1)#:,}

Ao g [\ #oimes

= (- a)!}in%[naﬂr(]+2+3+...+(n—1))

u{h—a)Fiml m1+IJ & l) H)L}

) —p-x n l 2

1|
b —a)lim—| na + ———-
( a)mn:g . "na b

n(n— I]h‘

~(b- a]l}m};“a+(n 1)';’

2

(n —I;h}

Ly ]
-

= (B—a][lim [ ("l_)“"’)}

= (b—a)lim a+

=(b—a)lim| a+~

o 288
(b-a)(b1a)
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Question 2:

f(.\'+l)aﬁ\'
Answer
Let/ = [ (x+1)dx

It is known that,

; . \ - b—a
d—b h)... —1}h) |. where h =
_[j k=(b—a le’r}n[_}' )+ S(a+h).f(a+(n-1) )]‘_u. ere »
Here,a=10, b =35, imdf(x)=(x+1)
IR
noon

St e

| 1_ 5 ’ ' (n-1))
=5lim—| 1+ = +1|+... |+ J
?IA.C’? '}]
: .
= Slim L (11511)+ {—+2—+3 2 g m=1§ ﬂ
-y n L o lanes 1 ”
=,]'1_1:r:n ”*nl]+2+3"'(”_l)}
I 3 n
=5|iml n+ ‘[n )n}
ER| R 2
S{n—1
=5Iirnl n+7(n )j|
"—*IJI_ 2

o]
o4

Question 3:
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f x’dx

Answer

It is known that,

j ,f \.)ch—( —a)hm I:f(a)+f((:+h)+f{a+7h) {a+ n-—l)h}:ﬂ where i =

Here,a=2,b=3 andf (x)=x"
3—2 _ 1

n

= h=

n H

e o o))

s 1y

,1{2 [%J‘” > } {(N—”( JH
.+[E]z}+g.g.{l+ 3 (”_l)}]

' 1_- 2 ) ' I ? 2 2
= lim — (2‘+...+2‘)+[[—] 4{_} +
= g o times n n
- 1§12 02, a2 21 4, .
=lim—|4n+ ,{l +2°+3% . +(n-1) }+ {I+2+._.+(n—l)}
" :

N=p0 IT

i s 1 { _(uﬁpn_-ll}ﬁ{zgn-nH

e n

1 1
nl——| 2——
[ r?)[ n] dn—4
+

= lim l dn+

G ] 6 2
=Iim[4+ . (1— L ][2— L j+2— 2:|
@ 6L n " n

=4+E+2

19
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Question 4:

f (x2 = .r)d\'

Answer
Let /= _[‘(,\'2 —.r)d.\'
= rxz dx— rxdx

Let /=1, —1,, where ], = r.rzdx and /, = fxd\' (1)

It is known that,

If x)dx=(b- a}llm—[f a)+ fa+h)+ fla+(n-1) h} where i =

ULl i | H

For /, = L xdx,

a=Lb=4, andf (x)=x’
4—1 3

ShE—==
non

;,=J']"x-“dx (4-1)lim [f(|)+f(1+h)+ 4 f(1+(n-1)h) ]

n—sa gy

= 3lim L l‘1+[l+ij- +[I+2-§-]- +..|[1+—("_])3} }
ﬁl—i):}? ; n » n "

:3f|li_tgip {] +["] +2- 3;} {:+[(";]]3T+2'(";|)'3H

ST l 2 2 E sz 2 _— 2)
_?’-f.-l—lﬂln (1 ...t )+[ﬂ] i +2° 4. +(n I)j» {l+2+ A+ (n- 1)}}
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n—x p n 0 1

. 9 ' | 1 — 6
:3I1ml n+£(]—]—][2—l]+fm 6
= g 6\ i n. 5
—3lim 1+3[1—l][2_l]+3_5

W 6 - H- n. n

=3[1+3+3]
=3[7]
=21 (2)
For I, = rxcit,
a=1b=4, andf(x)=x
_4=1 3

> h=——=—
noon

ady= (4—1)1iml[_f'(1)+f(j| +h)+.f(a+(n-1)k)]

n-ex g Pl |

= 31im © (1 (1 R+t (14 (n=1) ) ]

L]

y ¢ ;
:3"’"1{' "’(1 +2 |+...+~{l+(n-1)-§ ”
Rl L MY “n)

53|nyl[(|+1+_._+l +1(l+2+---+(“—‘))}

A fumes 1

=3Iiml|‘:n+EJ(n_l)nH
A= g nl 2

L= -(3)

From equations (2) and (3), we obtain
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15 27
I=L+1,=2]l-—=—
- 2 2
Question 5:
Jdle‘clfr
Answer

Let/ = [Ie‘dx

It is known that,

_[':f(x)dx =(b _a)hf} I:f(a)+f(a+ h)..fa+(n- l)h)]. where i = e

(1)

1
n

Here,a=-1,b=1, and f(x)=¢"

1+1 2
Lh=——m==—
n n




Class XII Chapter 7 - Integrals

Maths

57 =(1+|),l,i_[‘}c%[./v(‘])+f(—l+%)+_/'(—l+2-%)+...+/'[—l+@]1|

1 2 B 6 '"A”z
=2lim~|e'{l+e"+e" +e" +e  °
Ly ]

. [
=2Im—

n-= p =

N §y .1

» .1 et =1
=e¢'x2lim—

L"'x?(cz —I)

2

lzlm 5 x2

-0

n

Question 6:

j:(x+e2" )dx

Answer

It is known that,

j: f(x)dx=(b-a)lim ’I—’ [f(a) +fa+h)+..+ fa+(n- l)h)], where =

Here,a=0,b=4, and f (x) = x+¢**
=0 _4
n n

n

sh

b—-a
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:;»j‘{xw?«" )l = [4—O)liml[f(ﬂ)«kf(h}{f(lh)+...+f((n—1)h)]
i . prareegil J ; . L
:4£i];1‘li|:(0+(:‘u)+(}i+€‘2'})+(2fl+£32 2’A']+...+{(n—l)h+e"'[" ”"’}]

=4lim l[l +(.¢r+e“‘)+{2h+e”")+...+{(n—1)h+elli--—1j|h}]
o : .

=4}i1’11 1 "{h+2h+3h+...+(n—l)h}+(1+€l-'.~ PRI (51 )]

JF":_

. l“ ezﬁn_l
=4lim L Aft 424 (n-1)}+

""‘I‘!H_r{ (n=1)} [E -1”

— 4tim 1| F(2=01) -
n—sa By 2 eu. _1

A . ) 8_
=4h'ml iw(" Uﬂ+[fic I]]
nrmpln 2 8
E"—l

T

9)+411m
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[!(.\'-‘r I dx

Answer
Let/ = fl(.\'—fl)d.\‘
x*
J'(_\'+ 1) dx = —+x= F(x)

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

= I t]=—=t1
2 2
=2
flci\'
2 x
Answer
Let ] = I— d

X

J.ldv = log|x| = F(x)
x

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

2

=Iog;3;—log]2’ =log~

)
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f (4)('1 —5x* +6x+ 9)1/.\*
Answer

Let /= [ (4x* =5x* +6x+9)dr

[(4x - 5x% +6x+9) dx = 4[%} - 5[%)”’[%}*9(")

. 5% 2
= x4 —%+3x' +9x = F(x)

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

3

/- {2‘ 20 sy +o(z)}_{(n)‘ SO0y 00

=[l6—40+l2+l8 —(l—5+3+9J
3 3

s
:16—4B+12+18—l+7~—3—9
3 3

—gg=d
3

Question 4:

T

I)‘ sin 2xdx

Answer

4
Let/ = ‘[4 sin 2x dx

~F(x)

By second fundamental theorem of calculus, we obtain

. -co0s2x
Ism 2xdx = ( )

—

|
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I= F[%]—F(_O)

Question 5:

X

f cos 2xdx
)
Answer

n
Letl = ‘[3 cos 2x dx
]

sin 2x
Icos 2xdx = (
-

= F(x)
By second fundamental theorem of calculus, we obtain

I=F(§)—F(O)

\ &
1| . (m )
=—|sin2| — [=sin0
2 2
:
= —[sin®t —sin0 |

2

1
=§[0-0]=o

Question 6:

f e'dx

Answer
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Let/ = [ e'dx
Ie'dx =e* =F(x)
By second fundamental theorem of calculus, we obtain
I =F(5)-F(4)
kg

=e'(e-1)

Question 7:

L: tan x dx

Answer

Let/ = I'I tan x dx

Ilan xdx =—log|cos x| = F(x)

By second fundamental theorem of calculus, we obtain

I=F[%J—Fﬂn

| n
= —log|cos Ak log cos 0|
| -

:—Iogir +log|l]
?

=

~—log(2) >

Question 8:

X
_[j cosecx dx
6

Answer
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n
Let/ = L‘ cosecxdx
(3]

J- cosec x dx = log cosec x —cot x| = F(x)
By second fundamental theorem of calculus, we obtain

SR

T T T
= log cosec 1 cot—|—log

b8
cosec — —cot
6

Question 9:

dx

1=

Answer

Let/ = _E Idx -
- x2

I dx =gin" x=F(x)

l—x°

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

T
=—-0
9
T
2
Question 10:

r dx
)]+ x°
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Answer

dx

Lcu:f']”:

I] f\‘ =tan" x=F(x)
By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

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

_m
4
Question 11:
f dx
e x? ]
Answer
5 dx
Let /= ~
'[‘ x -1
dx ] x—1
= =—log|——|=F(x
'fx‘~~l 2 &x-&-l ( )

By second fundamental theorem of calculus, we obtain
I= F(3)—F(2)
3-1

log!
i Og13+l

2—1\}
~log
12 +1|

2t
7) K 7 (I

I 1
=—| log i log 3

_1'| 3
~§ |y

Question 12:
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x

I 2cos” xdx
)

Answer

n

Let/ = J‘f cos” x dx

: 1+cos2x x sin2x 1 sin2x .
Icos‘ xdx= ﬁ 3 =+ =—| x+ =TF (\)
\ -

5. 4 2

By second fundamental theorem of calculus, we obtain

REORD
Y]
s

9

b |

A

Question 13:

r xdx
TSR

x +1

Answer

Let] = f;lm
2 %%+

: 1 ¢ 2x
Ifi 1 = 2 I\ ;

v dx = %Iog(l +x? ) =F(x)

By second fundamental theorem of calculus, we obtain
I= F(3)— F(2)

[Ioa(l+ 3)°)-tog(1+(2)') |
[
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Question 14:

I_ - ,,Y—T — X
Sx°+1 59 5x°+1

_1 IO\HIS[
5 5 +1

10x g 1
- jS\: e I l‘i‘f

10:
=_’[3t’ :IJ +3‘[

%log(Sr +I) %

=%I0g(5xz+l)+

= F(x)
By second fundamental theorem of calculus, we obtain

=F(1)-F(0)
={;|og(5+|)+jgtan'(\/.g)}—{;log(l)+ %‘an '(0)}

Ve

1 3
=—log6+—~=tan"' /5
- og N an”' V5

Question 15:

f xe" dx
)]

Answer
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Letf= ije“: dx
Putx®=t= 2x dx=dt
Asx—=0ft—=0andasx —>1L1r—1,

pde % Ie’dt

1 L,
Ej(?rdfzit' :F[‘f)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)

=g 250

i

==te~])

wl— (3]

Question 16:

5
fx +;\:+3

Answer

Let ,I\ +4x43" -

Dividing 5x” by x* +4x+ 3. we obtain

2 v 15
[:j{s———‘,-o'\-*-la }l]’(
X +4x+43

I
2 2 b
= IS([R‘—J.TOx—-F]S(bT
x +4x+3
J- ‘_O\*+IS
oz +4x+3

)
[=5-1,, where I = IMclr (1)
X +4x+3
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2 50y el
Consider /, = I& dx
Yx"+4x+8

Let 20.\-+15=Ai(x2 +4x+3)+B
dx

=2Ax+(4A+B)

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

2 2 4 . :
=1,=10 Lﬂ' —d _[L

S ddatd3 x"+4x+3
Letx® +4x+3=t
= (2x+4)dx=dt
==10|—=25|——

'( j[1+2) —

=10logs 253 _]“g(x-";_lj
- x+2+1

Eg ¢ 1 x+1 *

[1010g (v +4x+3)| [2 g[“lﬂ.

=[Iﬂlﬂgli—10|ug8]—25 llugz—llu.gg
' ' 2 75 2 4

. . 25
= [IOIog(SxE)—IOIog(d,x’2)]—“—;[Iug3—lug5—|0g2+ log4]

25
=[10log5+10log3-10log4 - lﬂlogl]—?[logB— log5-log2+log4]

. 5 N .
{IIH D]k)gs+[—I0—?}111g4+{IO—;—S}lugZH{—I(H?} log2

= EIogi—Ellug4——l-ng1+£lu|g2

lo ———lo —
2 B33 gu

Substituting the value of I in (1), we obtain
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Question 17:

x
I‘ (2 sec x+x +2 )d.\'
}]

Answer

n

Let] = _[:‘(2sec2 x+x°+2)dv

4
2 . -\.
I(Zsec‘ x+x 4+ 2)(1’.\' =2tanx +T4— +2x=F(x)

By second fundamental theorem of calculus, we obtain

1=F[~§]—F(O)

SR RN )
=2tan—+—+—
4 4 2
4
=2 l_._
2 1024
Question 18:

P

. 5 X
f sin” ——cos” — |dx
) 2 2

Answer
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Let [ = f[sin: %—cos:'—:}dr
= "f[ﬁ()f&

=- ‘r Ccos x dx
1}

A
5 X
—sin” *de

hJ\-v.

2

jcos x dx=sinx=F(x)
By second fundamental theorem of calculus, we obtain
Jras F(n)— F(O)

=sinzt —sin0
=0

Question 19:

2 6x+3
I ),‘ dx
' x +4

Answer

3
Let ] = j 6‘—+d\

j'6,}'+'§d‘_}J~ 1+l

x +4 X+ 4
2x 1
=3 | dx+3 | — dx
J-,\" +4 J.\ +4

= 3Iog(x2 +4)+ % tan”' % =F(x)

— -

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

7 ~
={3log(2 +4)+° tan' ; } 3log(0+4) ;’tan'(
3

o<

e

Il
o}
)

log8+ —tan"'1-3log4—"tan'0

02

[US I 38 |
9 |

J

=3log8+ (ZJ—slog4—o

Question 20:

f( R }l
xe" +sin— i
) 4

Answer

Let/ = f(.\e +sin ~)d\
! 4

X

J [—cosfl

J.[“‘" +smj]dx- \J.e ‘i“_[ (~~\]J‘e d\‘}d\+l : 4 J

dx

. 4n X
= xe* - Ie dx ——Cos —
T 7

X X 41[ A‘
=xe" —e" ——cos—
n 4

=F(x)

By second fundamental theorem of calculus, we obtain
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1=F(1)-F(0)
:’ ja'—a — 4(‘:u'sJT |— 0e"—¢&" - 4c050‘
\ T ' J T 7

—t—t’——‘\/_’ l+—
4 222

=]
n 8

Question 21:

Iﬁ dx
1+ x°

equals

>
WA

| R

0
;[:& A

D.

Answer

I dx ~=tan" x=F(x)
1+x°

By second fundamental theorem of calculus, we obtain

fﬁ = - =F(\3)-F(1)

1+x*

=tan"' /3 ~tan'1

Hence, the correct Answer is D.
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=]

D. 4
Answer

dx dx
j4+9.\-’ - J‘(z"f +(3x)

Put 3x=1t = 3dx=d!

I( >+(n _I )+,

1[1 _,z}
= - tan
312 2

/
-1

1
=—tan
6 \N &« )

= (x)

By second fundamental theorem of calculus, we obtain
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S £ 2)
j‘; c11: ’ l F(0)
B =y
| a7
=—tan " L ‘——tan 0
2 3/

1
=—tan"'1-0
W]

I =«
:—V}-:—

6 4
_ m
T 24

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

X
r ———dx
P xt+1

Answer

X
r —dx
b xT+1

Letx’+1=¢ = 2xdx=dt

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

) x | pdt
Sz72=317
| 2
3 [log[:‘['l

:l log2 ~logl
5 LI08 g

|
= 510g2
Question 2:
f \sing cos’¢d¢
Answer

Let I'= x singcos’ @ dg = : sing cos'¢ cos ¢ dg
I I

Also. let SIN@ =1=> cosgdg =dr
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When ¢ =0, t =0 and when ¢ =

= [Ni(1-7) d

= J: Jf(i+i*—'2r*’:)dt

1 9 ]
[F +1? —2:3].1':

, 1=1

3] =

||
Sy

T
=
+
-
s
|
e
ro

Question 3:

‘) .
fsin '( =5 ]dt
) 1+ x°

Answer

Yy
Let/ = £sin l(l i Jdr
+x°

Also, let x = tanB = dx = secze de

g%
When x = 0, 8 = 0 and when x =1, 4
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x v-" N\
I= I‘ sin '(ﬂJsecz 0do
) _ 0

l+tan”

= [#sin” (sin20)sec* 6.6
- _['4 26-sec” 0dd

=2 _[-' 0-sec’ 6d
1]

TakingBas first function and secze as second function and integrating by parts, we

obtain

1=2[9jsec39de- {(ie
l.

i

2[(9 tanf) — Jtan ()d()]:

= 2[9 tan & + log|cos «9]]5

3]

KT
—tan—+log
4 4

T
CoS—
4

Question 4:
f,\'\/.\’+2 (Putx+2=t3)
Answer

I; xvx+2dx

Let X + 2 = t° = dx = 2tdt

X
4

) jseczﬁclﬁ}(iﬁJ

()

—log|cos 0|]

When x = 0, 'Z\Eandwhenx=2,t=2
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o [ axe2de= [[ (¢ - 2P 2

_[96-80-1242+20\2
15
s _lﬁ+ 8\4‘5
- 15
16(2++72)
- 15
16v2(v2 +1)
- 15
Question 5:
2 __.S,Ij.],'.‘.;.‘--(ir
b 1+cos” x
Answer
;_sinx
b 1+cos” x

X =

Whenx =0,t=1and when-
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* sinx
:;j-
| + cos” x

Question 6:

2 dx

Answer

2 dx
-(’ x+4-x° B

vt
Y
1+¢°

fan~ f]

=-
=—[tan" 0—tan"'1]
1

3

2 dx
‘(’ —(xz —x—4)

2 dx
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3
When x =0, f:—% and whenx=2,1 =‘E
_Ii dx _ % dt
—— =3 & ;
“(Jl?] [ 1)2 ‘[Jﬁ] .
—|x-— —t
2 2 2
1
7,
= ] log 2
17) V17
y] AR
2 2 B
[T T
= — [Qg_g_ 2_ 2 2
NIRRT W7 1
——— gt
2 2 2 2

Llog*/ﬁ”x‘m”
JIT P ullT=8 slT=l
(17 +3+417
17+3-4417
1 [20+44/17
N7 | 20-4017
1 o f‘5+~./1_7
7l s_ 7
|
v
|

-(5+J1_?)(5+\fﬁ)

25-17

[ 25+17+10417
= log

17 7| s
1 42+10,!1_7J

V17 8

21+le_7)

V17 4
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Question 7:

[ dx
1x* +2x+5

Answer

f dx #f dx ”[ dx
- x? 4+ 2x+5 "(,\':+2.\'+l)+4 '(A\‘+l):+(2):
Letx + 1 =t= dx =dt

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

[ dx _IZ dt
T (x1) +(2) VP2

[I l’]-
=|—1tan

2

= 0

| i ] E
=—tan'1-—tan"' 0
5 B

& e

9 |

_l(m\_=
2\4/ 8
Question 8:
(L )ea
x: 2xF
Answer

I: ( l — L } e dx
x: 2xF

Let 2x =t = 2dx = dt
Whenx =1,t=2andwhenx =2,t=4
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e'dt

I b Y
(1 1%, 1af2 2
'H -— le7"dx= f( -=
X 2x 22\

) Fi
_f(l I'\.
2\t

e'dr

Let }zf(r)

Then, /" (¢) = - L_

=

1l
=

e[S (0)+ /() ]ar

t
1 1
- )e’a‘!
'x,t I o

_{f' é
T4 2
_ez(el—"]
4

Question 9:
|
(.\'—.\" i
j:~ ——dx

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

Answer
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|
x-2)
Letf = ———dr

Also, lel x=sinf = dvr=cosfdf

\
Whenx=—.68= 1t;in”(_l ‘ and whenx=1 6=

3)

'-.u|—
2| 3

1

- (sinﬂ—sin;ﬂ)}

ﬂ!—_[ (0 — cosB do
™| < sin
1 1
r sinB)s (1—sin”8)*
=£3 I( ) ( y sin”0) cos0 db
sn”| = | sin" 0

. A 2
= _[3 ' _l(smﬁ)j(fghe)” cosB @
w1 sin

1 i
¢ (sinB)3(cosB)s

= . = cosBdb
[-n'|_{1 sin’Osin’ 0
_——
= L l.,.(wb ) cosec B db
“ '3'(sane)s
= f | | * cosec B d0

Let cotB = t = —cosec20 d6= dt
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Maths

When 8 =sin”’ [

:_N._.

I r) st

[3" }

=6

Hence, the correct Answer is A.

Question 10:

Y

- ’Crsinrdt.thcnj"(x)is

\ T
J /2 and when @ = i 0

e

A.
B.
C.
D.

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

sin X + X cos X

Answer

f(x)=

I tsin tdt
)

Integrating by parts, we obtain
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f(x) :rﬂsinn{r— _['{[;—i.fJ ISiﬂtdf}zdf
= [t(—cnsfj]; - E(—cosf}a’t

=[-tcost +sint]
[ i

=—XxCosx+sinx

= f'(x)=- I::l{— sin x )} + cos x] +eosx
= XSINX—COSX+COSX
=xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

I 2cos” xdx
)
Answer

X
»

I= fcosl xdx (1)

== _[‘ cos’ [; —der (_(:I_/'(x)dr = _['_/'(a—.r)dr)
= 1= [*sin® xdv -(2)

Adding (1) and (2), we obtain

21 = E(sin: x+cos” x Jdx

=20 = [lds

=21 =[x]:

Question 2:

2 Vsin x
I- . ix
) Jsinx ++/cosx

Answer
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,f Jsinx
o Jsinx +vcosx

Jsinx

\/sinx +Jcosx

dx

dx (1)

Let/= j{f

(2 Sm(z -x) dx (j'_:‘f(x)dx= L:'f(cl-x)da-)

G

- L
0 \/(E*‘\fblnx

Adding (1) and (2), we obtain

oy I \/sma +\fCOS.\
\/Sln.\ +\f(,05\

:>21=L2|dx

dx -(2)

=27 =[r]:

=2l =

213

=>[=—
4

Question 3:
3

X ) ]

,(: sin? xdx

I 3

sin‘® x+cos’ x

Answer
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3

R ‘N
- sin? x
l-etl=-[“-ﬁdx ...(])
sin? x+cos’ x

:1:]3 : sm=(2—x) dx (L:‘f(_\-)dpL:'f(a-x)cb-)

D = (m
simn? - X |+ cos? - X
2 2

3

z cos? x
— & «(2)

=>I=|2
0 - 2
sin? x+cos? x
Adding (1) and (2), we obtain
3 3
5 ®sin? x +cos? x
2I:=
=

sin? x+cos” x

Ix

:21=fldx

=2l = [.\']2

0
N ol
2

:>I=E
4

Question 4:

%
F cos” xdx
) sin’ x+cos’ x

Answer
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cos’ x ,
1 L 5 i1
sin® x+cos’ x

n
Py

Let/=

cos’ = X
: Silig ™
=>1= I~ dx
(1] . 5| s T
Sin - X |+ CO0S -X
2 2
o osin’x
= I - I‘Z ——5——‘5—d\
@ 8sm x+cos x

Adding (1) and (2), we obtain

x .5 5
“sin” x+cos” x
Ferlhlh il

2F= — -
) sIn” x+cos’ x

—=2]= L3ldr
=2/ =[x]:
=0r5=2

2

=2
4

Question 5:
f{!x+2| dx

Answer

Let 7 = [ |x+2dx

(1)

(17 7 ()ete= [ f (a=x) )

It can be seen that (x + 2) < 0on [-5, —2] and (x + 2) =2 0 on [—-2, 5].
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I x+‘7)dx+j (A+2 (J‘:’f(x)=_[:f(x)+ff(x))

(-2 (-5) (5 (-2)
=—[~2»--+z(—z)—-»2-) 29) | e 206)- 2
2 25
—[2-4—£+10]+[i+10—2+4]
2 2
=—7+4+—5—]O+—§+10 2+4
24 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) = 0 on [5, 8].

1= [~ (x=S)dve [[(x-5)ae (1L @=[ s+ r)

2 “ 2
=—[x——5x:| +[A——Sx:|).
o 2 ‘

2
25 25
=—[ 5 -25-2+10|+|32-40-"+25

Question 7:

I:x( | —x)" dx

Answer
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Let/ = [ x(1-x)" dv

= [(1-2)(1-(1-x)) a
= [(1-x)(x) ax
= [(x"=x"") e

5 !

|5 ([ a1

1 1
=|:n+l- n+2:|
_(7{7;2)7—(n+l)

(n+1)(n+2)
|
(n+1)(n+2)

Question 8:

X
I" log (1+ tan x )dx

Answer
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Lell=j‘uJ log (1+ tanx)dx (1)

“1=[ log [1 + tan(g—x]]dx ( [/ (=)=’ f(a—x)dx)

T
x tan ~ — tan x
=1=["log 14+—* —tax
0 b18
I+tan — tanx
= l-tanx
:>I:J“|0g 1+ X
0 | +tan
I :l 2 d.
=1=|*log v
0 (1+tanx)

=F= L)‘ Iog2dx—L‘ log (1+ tanx)dx
=5.f =j)4 log 2dx -~/ [ From (1)]

=2]= [xlog2]:

Question 9:
f.NZ — xdx

Answer
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Let/ = r .Y\/QTxdx
1= [} (2 x)xdx (I ()= [ £ (a-n)as

1 3
j 2x% - 2

1
4

3 2
_ 82 82
= B 5
_40V2-24\2
- 15
_16\2

15

Question 10:

f (2log sin x—log sin 2x)dx

Answer
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n

Let/= f(Zlog sin x — log sin 2x) dx
=1= f{2log sin x—log (2sin xcos x)} dx
== f{Zlog sin x —log sin x—log cos x — log 2} d

X

= [= If {log sin x—log cos x —log 2} dx (1)

It is known that. (ff(x)dx = f_/'(a—x)dx)

::>1=I

<A

[}

: {log cos x—logsin x —log 2| dx (2)

Adding (1) and (2), we obtain

n

21 = [*(~log2 - log2 )
[}(~log2-log2)d

=21 =-2log2 [* 1 dx

|8
=>[=—

2

s 1
= I=—log—

2 83
Question 11:

X
. >
fu sin” xdx

Y

Answer
n
Let/ = [, sin xdx

As sin2 (=x) = (sin (—x))2 = (—sin x)2 = sin2x, therefore, sinzx is an even function.
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[ 1 (/\_2fj ) dx
It is known that if f(x) is an even function, then

L3
I= 2I3 sin’ xdx
)
X
~1-cos2x
= 2I~—dx

Tt
2

= (l —ws"\’)d\'

st\}

(SHE }

Question 12:
.r xdx
' 1+sinx

Answer

=, = j&df Uf ch—J }‘ cl—w)d\)

1+-m(~r %)

=/= _[ ~) dx +(2)

l+sinx
Adding (1) and (2), we obtain
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2= T dx

"] sin x

f (1-sinx)

=>2=n| ————dx
"(1+sinx)(1-sinx)
+ | —sinx

> =nf——dx
' costx

=2[=x f {s-‘:c: x — lan x sec x} v
=27 =ﬁ[mn x—sec.r]:
=27 =n[2]

=I=n
Question 13:

X
2
n

sin’ xdx
Answer
Let 7 = [%sin’ xd (1)

As sin7 (=x) = (sin (—x))7 = (=sin x)7 = —sin7x, therefore, sinzx is an odd function.

" f(x)dx=0
It is known that, if f(x) is an odd function, then .[,,f ( ‘) g

s A= [sin’ x de=0
Question 14:
2 5
_[ cos” xdx
)
Answer
Let/ = I cos” xdx (1)
cos’ (2m—x)=cos’ x

It is known that,
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[ F(x)de=2[ f(x)av. itf (2a-x) = £ (¥)

=0iff(2a-x)=—f(x)
s I=2 Ec055 xex

=1=2(0)=0 [cos“ (m—x)=—cos’ \]

Question 15:

3
= sinx—CosXx
I- - dx
) ] +sin xcosx

Answer

g o
S 8inx—cosx .

Let/= [} — dx (1)
' 14+ sin xcosx

(m n
. sin| =—x |—cos| = —x
2 2

oy

=1 =j: e — (L:;f(x)dx= j‘c:'f(ar—x]dx)
]+sm( —x]ms[z —x]

a ,
COsX —sinx ‘
o= [3l0sxsiny )
o 1+s8inxcOsXx

Adding (1) and (2), we obtain

21 = |? —_9——(1'(
» 148in xcosx

=1=0

Question 16:

f log (1+cos x)dx
Answer

Let/= flog(l+cosx)cir such L)

= J= r,iog(l+cos(x—x))cix' (rf(x')dx= [J.f'(ﬂ—-’f-)‘i'f.)

=F= flog[l —cos X )dx -(2)
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Adding (1) and (2), we obtain
2] = f{log(l+cos.\')+log(l—cos.\')} dx
=2 = f‘log(l —cos” x)dx
=2]= flogsin" xdy
= 27 =2 [ logsin xdx
=.f = _[llogsin.\'dx
sin (71 — X) = sin X
+ 1=2 [*logsin x dx
N & 2 :
= =2 f log sin ( == der =2 JT log cos x dx
Adding (4) and (5), we obtain
n
2= 2‘[3(10gsin x +log cos x ) dx
)
X
=:[= I3(I0g sinx +logcos x +log2—log 2)dx
)
X
=l = I) (log 2sin xcos x —log 2) dx

X T
== I: logsin 2x dx - If log 2 dx
) )

Let 2x =t = 2dx = dt

When X =0, t = 0 and when
L= ht‘rlws‘inta't log?2
f=5} 0gs 5 g2
|
= [ =-7—-—log2
2 2
I/ |3
L o)
=i _,Iog._

= I =-mnlog2
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Question 17:
f' \/; Ix
) \/: +Va—x
Answer
: Wl |
Let/ = Ix asll
S (1)

(ff d\'—fj (a—x) (I'\)
It is known that,

o
~—

p [Max .
S =7 (
Adding (1) and (2), we obtain

Ve +a-x
=

:>2/::£1ﬂk

=2 = [\](:

=2l =a

=1=1

tx)lb.

Question 18:

f|.\'—|id.t

Answer

I= f|.r—l|d.r

Itcan beseenthat, (x —1) <0Owhen0<x<land(x—-—1)=0whenl<x<4
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= [Je-tldes [e-llde ([7®=[r=)+[r@)
= It—-(.\'—l)d\ﬁ I:(x—l)d\

>l - 4
X X
=lXxX- ot -X
{ 2 :|n |: 2 }I

1 (4) 1

ez gl e oy
2 2 2
S l-ta8-d-14
2 2

=5

Question 19:

x)dx = 7f f(x

Show that £f( “if f and g are defined as 7(x)= f(a_x)and

g(x)+g(a-x)=4

Answer

Let /= _['Ir.f'[x)g(x)dxf | L}

== ff(a—x)g(ar—x)dr (J:’f(.r')d’f = ff(a—x)dr)

=J= E\_f(_.r)g[a—.r)dr -(2)
Adding (1) and (2), we obtain

21= [{(x)2(x)+f(x)g(a~x)}dx

=21= [ f(x){g(x)+g(a-x)}ax

=21 = [ f(x)x4dx [g(x)+g(a-x)=4]
=1=2[ f(x)d

Question 20:
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I;n(x" +Xxco$x+tan’ x + l)dx
The value of 2 is
A. 0
B. 2
C.n
D. 1
Answer

Let/ = J.r:(x +xcosx+tan’ x+1)dy

— [ ; xdx+ [; COS X+ Ji tan’ xdx + J.xn |-dx
f(x)dx=2 -(:'./'(.\")c/.\' and

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

4 S ’- i‘ L 0
if f(x) is an odd function, then .[A,"f (x)dx

/:0+0+0+2Lﬂl-dx

R

[];

(3]

ro“\_;’

=

Hence, the correct Answer is C.

2 44 3sinx
I)" log| ————— ix
The value of 4+3cosx ) g
A. 2
3
4
.0

B

O 0 W
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Answer

Let ] = [1( {4*'3““]@& (1)

4+3cosx

N 4+3Siﬂ[n—x) ,
= Je= J; log i dx ([f(t)dx = [‘f(a—x)ci‘c)
4+’§cos[~—r)

= s I‘ log[mﬂ]dx [ 2}

443510 x

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

S ,L: log( 4+3sinx 4+3c9sx}dx
4+3cosx 4+3sinx

=21 = [*logldx

:>2I=I)30dx
=1=0

Hence, the correct Answer is C.
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1

x—x

Answer
1 ] ]

x-x .\‘(‘ﬂ—.\‘:) - .\’(I—_\"}('I +.1'}

| 4 B C
¥(1-x)(1+x)  x (1-x) 1+x
=1=A(1-x")+ Bx(1+x)+Cx(1-x)

Let

=1=A—Ax* + Br+ Bl + Cx - Cx*

Equating the coefficients of x2, X, and constant term, we
obtain -A+B-C=0

B+C=0
A=1
On solving these equations, we obtain
] 3 ]
A=1,B=—,and C=——
2 2

From equation (1), we obtain
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I R
x(1-x)(1+x) x 2(1-x) 2(1+x)

| | | | | |
SN S NI LY ML W VL N
= x(1-x)(1+x) ¥ I.\' v+2j‘]—.\' > 2J1+x

=log|x| - % log |(l —x)| - ]; I0g|(1 +x))|

(1 +x)%

= log|x|—log

(i _x)%‘_mg

x ‘

(1-x)2 (1+x)2

= log +C

Question 2:
1
Vrta+J(x+b)

Answer
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| _ |  Nx+a-x+b
Jx+a+Jx+b Jx+a+Jx+b Jx+a—-x+b
(x+a)—(x+b)
i)

a-b

- [(Vrra-aeb)ds

]
— Iy
IJx+a—J.v+h

3

1| (x+ a)1 (x+b)2

@) 3 3
2 2
2 3
=3(a—b)|:(l +a)2 —(.\'+b)2]+C
Question 3:

1 a
—— =
xvax—x" [Hint: Put 1 ]

Answer
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Question 4:

1

3

X (.\r4 +l).4

Answer

-

fa__x]HZ
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1 .
3

x (x" l) '

Multiplying and dividing by x~*, we obtain

; 2
x? X ‘(.‘t"—l)"
U (.:c1 + 1)”’ X
B (x"+l)7:~
x‘-(f)?‘
1 "x‘+1"'51'
—.X_q[ 5 J
_‘ L3
=Lﬁ I+L_|J 1
¥L
[.ctLd={ =" —ii.:.ﬁr=a’.l:>L;.f.?Jr:—i
X X e 4
J- l dy = Lﬁ(l+iI b dx
X (r’—‘l)'_’ % K
=——[(Lee)yidt
i (l—lr')?‘ .
4
-y \1]
1+—
__%( I\'J s
:
, gl
~—| I+LI]"—C
LX)
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Question 5:

1 1 | 1
x? +x* x»"(l+x°J

Letx =1 = dx=6tdt

J‘%dr = [l

I 1
x2 +x3 x3 (l+x"]

_ I : 61 i
t(1+1)

On dividing, we obtain

=6 f{( =)L

. +1
6 S n o
’3 t."
:6|:[? & 7 +!~I0g‘1+l|
[ 1 1 I
=2x3—3x~‘+6x"—6log[l+x°)+€
1 | |
=2sf;—3.\‘7‘+6x"—6|0g[l+x"]+(?
Question 6:
Sx

(x+])(x: +9)
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Answer
Sx A Bx+(C
Let = + 1
% (x+ ])(x: +9) (x+1) (.\'3 i 9) (1)

= 5x = A(x* +9)+(Bx+C)(x+1)
= S5x=Ax* +94+ Bx* + Bx+Cx+C

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

A+B=0

B+C=5

9A+C=0

On solving these equations, we obtain
o _: 2 -]E "3
From equation (1), we obtain

z M
Sx -1 IR

(\'+])(A +9) 2(x+1) (\'3;9)

~ (\'+9)
j‘(\f—H j { ,\+I) (r +9)]r1x

X +9 X' +9

. N i 91
=——logix+1{+— log|x* 49+ —-—tan
4 7 D" e

e

P

Question 7:

sinx
sin (.r - a)

Answer

p)
:-f—log r+l|+fJ' :.r d\'+2f ‘] dx
4 2

-1 X

| l 2 3 -1 X
~—log x+11+ilog(x +9)+;tan 5+(‘.
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sin x
sin(x—a)

Let x —a=t = dx=dt

J'sinx o Ism(l+a
sin(x—a) sint

dt

- Isml cosa+costsina
sint
= j‘(cosa +cotsinadt

=tcosa+sinalogsini|+C,

=(x~a)cosa+sinalogsin(x -a)|+C,

= xcosa+sinalog|sin(x—a)|—acosa+C,

=sinalog|sin(x—a)|+xcosa+C

Question 8:
e_‘lug,x _e4|c|g.l

3logx 2logx
i

Answer

eSIug: _e-llug.\' -“0\2\ ( o8 ¥ l)

eBIug.l _elhg.ﬁ (’2 o2 X (elagn i 1)

_L,-sou

Question 9:
CcOs X

J4-sin® x

Answer
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COS X
V4 —sin® x

Let sin X =t = cos X dx = dt

g L S IL

Question 10:
sin® x - cos® x
1-2sin® xcos® x

Answer
sin® x —cos® x (sin* x + cos’ .r)(sin' x-cos' x)
I—2sin> xcos’x  sin’ x+cos’ x—sin’ xcos> X —sin’ XCos’ x
(sin4 x+cos® .vc)(sin2 X+ cos’ x)(sin2 x—cos’ x)

. 2 . 2 2 2 . 2 2
(sm X—SIn~ xcos x)+(cos X—sin”~ xcos .r)
. 4 4 2 2
(sm X+ COS x)(sm X—COS .\')

TR 2 2 . 2
sin x(l—cos x)+cos x(l—sm x)

v o) 4 2 22
—(Sln X+ COS X)(COS X—SIn X)

(sin‘ x+cos' x)
=—C0s2x

sin2x
+C

.8 s
sin” x—cos x

I —& —dx = I—costdx=—
1-2sin” xcos™ x

Question 11:

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

Answer
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1
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)
- 1 -sin[(x+a)—(x+b):|}

~sin(a—b)| cos(x+a)cos(x+b)

S—

] -sin(x+a)-cos(:c+b)—cos(x+a)sin(x+b)]
sin(a-b)| cos(x+a)cos(x+b)

] —sin(x+a)_sin(x+b)}

=sin(a-—b

S—

| cos(x+a) cos(x+b)

= Sin(;—_b)[tan(x+a)—tan(x+b)]

'[cos(x+a)lcos(x+b)dx - (; ~5) J[tan(x+a)— tan (x+b)]dx
= sﬁ(clz—-fa) [— log cos (x+a)| +log|cos(x +b)|] +e
1 log_cos(x+b)

" sin (a=b) "|cos(x+a)

Question 12:

%

:

8
I—x
Answer

X

yi-

Letx4:t=>4x3dx=dt
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=il

= lsin"t+C
4

= %sin" (.\"')+C

Question 13:

X

g8
(l +é' )(2+e")
Answer

o

(l+e“)(2+e")

Let e =t = e dx = dt

:I l+e") ')+e) J.(1+l)(1+2

(et

=loglr + 1| log|t + 2[ +C

le+1] .
= logj——|+C
[t+2

[1+e*|
= log! +C
|2+¢

Question 14:
1

(.vr2 + l)(.\'2 + 4)

Answer
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1 _Ax+B  Cx+D

(¥ +1)(x*+4) (&4 1) ’ (x* +4)

= 1=(dx+B)(x* +4)+(Cx+D)(x* +1)

= 1=Ax" +4Ax+ B +4B+Cx  +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=O,B=~l~,C:O.andD=~1
3 3

From equation (1), we obtain

1 1 1

(x*+1)(x*+4) 3(x*+1) 3(x"+4)

b ekl L LF L,
(x‘ +l)(,\'~ +4) 39x7 41 39x* +4
LT LW
3 32 2
| | ] | X
=—tan x——tan —+C
3 6 2

Question 15:

logsin x

3
COS xe

Answer

T | logsin x 3
L8 XE =cos X X sin X

Let cos X =t = —sin X dx = dt
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k 3 .
= |cos® x&“* " dx = Icos xsin xdx

Question 16:
o -1
e’ (x4 +I)

Answer

-1 YJ

g*oer (x" + l)_l =gl (x" + 1) ==

(v +1)
Letx'+1=¢ = 4x dx=dt

= Ie5"’g"(x" +1)_Idx— j ( :
| rdt
=l

l

+I) *

~log|r|+C
log]\ +l‘+(.

=—log(x* +1)+C

4..|~:.>—:_

Question 17:
I (ax+ b)[f(ax + b'):ln

Answer
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f'(ax +b)|:f(ux +b):|"
Let/(ax+b)=t = af’(ax+b)dx=dt

= J'f'(ax+b)[f(a}'+b):|" dx = l J‘,nd’

N ! ’n»l
al n+l

Question 18:
]

\/sin" xsin(x+a)

Answer
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I B 1
. 3 B - . 3 . f
\/sm xsin(x+a) \/sm x(sinxcose +cosxsine)
1

Jsin* xcos o +sin® xcos xsine
|

sin’ xv/cos & + cot xsin

cosec’x

Jeos @ + cot xsin
Let cosa +cotxsing =1 = —cosec’xsinady=di
1 cosec’x
j —— dx=.[ -
sin® xsin(x+a) Jeosa +cot xsina
-1 jdl
sina \/;
-1
- [2ﬁ]+c

Sin

dx

= [2\/cosa+cotxsina]+C

Sin ¢
-2 cosxsina
= — coS  + - - +C
sing sin x

I

=2 \/sinxcosa+cosxsina+

=— C
SIna

sin x

2 [sin(x+a) "

sin sinx

Question 19:

sin”' Vx —cos™' Vx
sin”' \/;+ cos” \f; ’

Answer

xe[0,1]
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L
Lc”:l‘-sml\/r COS;J_
sin \/— cos J_
It is known that, sin ' \f.\_'+cos" \/T - g
[—cosl r]—cos'\f_
= I ax
g
2

2 J
=—1|=-2 X |dx
7:"-[(2 cos \/;]
I 2 I I SR O o
o 2Il dx n[cos Jx dx
=x—ijcos"ﬁdx (1)
n
Let /, :Icos" Jx dx

Also, let x =1 => dv=2tdt

=1, =2_.'cos‘I {-tdt

= 2|:COS r-——f—- ; dt]

1=¢%

: ?
=t*cos't+ dt
B
ey —l

"
=t:cos"t—j\/i—r:dt+j

:rzcos"l—_[

I dt
N1-¢

7 -1 t 2 l Py | ]
=t7¢0s [——y]l—t"——=sin" t+smn ¢
2 2
E 5y
=% cos !—— 1—1> +—sin 7
2 2

From equation (1), we obtain
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4 2 4 2 l 9-...a]
I=x——|t"cost——A~1—-t" +—sin ¢
n 2 2

=x—i xcos Vx —%\/l—x +%sin'l \/:]

T
=x—inx(——sin"\/;)— nt +=sin'Jx
x| \2 2 2

4x . _ 2 s @
=x=2x+—sin" Vxr +=x—x* —=sin"' Jx
T

T T

=—x+g[(2x—l)sin" \/;]ﬁ—g\fx—x: +C
T

T

Doy
=3("x——]—)siu'I s/;+-2—\lx—x2 -x+C
n n

Question 20:

1-x

l+\/§
Answer
1-x
1++/x

Letx=cos’ @ = dx=-2sinfcosddO

I Hl mil (-2sin@cosO)do
I1+cosé
0

I= dx

2sin’
= 2 5in20d0
.0
2cos” —
2

= —Itan%-'lsin OcosOdo

. @
sin
=—2I R (2singcongcosﬂd9
0 2 2

COS —
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=—4 sinzgcosﬂdﬂ
= —«'l‘l'sin2 E{Emsz 2. l]d&"
2 2

= —ﬁ‘lj(?lsin2 gcn.‘f E—sinlg]dﬁ’
| 2 2 2

= -8 |sin’ E-cos2 Ea’fh 4J.sinz ga’f}
2 2 2

=-zﬁnﬁ9da+4ﬁm3§49

— > —
=_2J-[I cgsbfﬂ]d6’+4 1 cosfi'c”,;J

9
ey ;
=_2[§_5|n_9}+4[§_5m8i|+c
2 4 2 2
£
==5+Sm“9+29=25in6+c
07
_g+3n20 ) ing+C

2sinfcosd B

=6+
2

=@ ++1—-cos’ @ -cosf—241-cos’ @ +C
=COS_]\/;+\,"|—X-J;—2 1-x+C

=2J1-x +cos'Jx +1}x(l —x)+C
= 2fI-x+cos Jx +4/x-x* +C

2sing+C

Question 21:
2+sin2x o
1+cos2x

Answer
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7 2+sin2x Y,
‘1+c052x4}'

ﬂ" 2+ 2sinxcosx .\F

I

. 2cos"x

J-[ 1+sinxcosx W .
—— e

.
cos x|

]

= I[sec: x+tan 1]f‘

Letf(x)=tanx = f'(x)=sec’ x
A= [(£(x)+ 1 (x)]ear
=g" f[x } +C

=e¢"tanx+C

Question 22:

X tadl

(x+1)" (x+2)
Answer

x4+ x+1 A B ¢

Let e Zx+2)=(x+l)+(x+|)’ g (1)
= x’+x+1=A(x+1)(x+2)+B(x+2)+C(x* +2x+1)

= x4 x+1= A(x* +3x+2)+ B(x+2)+C(x* +2x+1)

=X’ +x+1=(4+C)x’ +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x2, 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

From equation (1), we obtain
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x> +x+1 " G, . 3 . I
(x+1)(x+2) (x+1) (x+2) (x+1)

.r:+x+| e | 43 | L | 1
j(.v+l)2(.\'+2) 4 2I.\'+]‘b J(x+2)d _"(JH—[):d

=-2log x+l}+3log]x+2'——l—+c

(x+1)

Question 23:

a4 (1-x
tan ——
l+x

Answer

I =tan™ Jl;x-tix
1+ x

Letx =cost = dx=—sinfdd
= [tan” }' —C80_singde)
|+cosé '

#zsin2
= —Itan" I ;é sin 3d 9
M’lcos2 =

= —_[ tan”' tan f -5in 8d @

_.d [a-gingda
2

:—%[&(—cosﬁ)—jl-[—cosﬁ)dt?]

=— U [—90059+ sinf]
2

;+lf?cos€—lsin9
2 2

| ] =
=—cos™ x:x—=+1-x* +C
2 2

x 2 1 M=
= cos ‘.r—;s.;'l—x2 o

i 4

= l .xcos'].r—ﬁ +C
a )
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Question 24:
Vx? +][:Iog,(x3 + |)—2[0g.{|
Answer
vl +1| log(x* +1)-2logx| /.2
X [og(r4 ) ogv]z 'r4+l|:log(.x2+|)—|08.\'2:|
X X
.\'3+I[ (.\’ZHH
= —| log ;
X X
2 |
= (h
-2
Letl+ —=t= —dx=dt
X X
(14 3)
I=|— 1+ log| 1+— |dx
x X X
1

== J\f; logtdt

1 (3
=—§ jp logtdt

Integrating by parts, we obtain
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! L, Sed T,
I=- 5 {Iogr- J.r*dt—{[df logr} J'r-dr}dt}

1
B

fi
|
3| =
|
—
(]
Z
1 =]
e
|
|
=
[
=8

b | =
[

3 n 1

—-Lit0greds
30 8Ty’

12 | 2
=——1|logr-=

37873

TR Bt 1
=——| 1+— log| 1+— |-

3[ x][ g[ x‘J
Question 25:

( 1-sinx
j:e‘( dx
> l—cosx

Answer

}c

el | b
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‘r — J:e" (I_Sﬂ]d‘f

3 l-cosx
. XX
I-2sin 7605_}
= J;"e.‘f ) - e d‘:
2 2sin?
L 2
' T
cosec”
= ﬁe‘ = —cot— |dx
5 2 2

- x
Let f'(x)=—cot =

x
o T
=—| " xcot——e? xcot —}
2 4

n
— e:
Question 26:
*  sinxcosx
oo dx

» cos’ x+sin’ x

Answer
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T
SINXYCOS X
Letf = I"ﬁ(f.\‘
'Ccos x+S8SIn X
(sinxcosx)
x - 4 :
:}]:-[Jl ;,05,:«-\l — i
' (cos’ x+sin .r)

cos X

* tan xsec” x

I= I"‘ ————— %
d J+tan” x

Let tan’ x=¢ = 2tanxsec” xdx =dr

when x=—,1=1

When x =0, t =0 and
1 dt

== —
20+

]

e

| A

= I:tan" 1 —tan"()]

3]

O S

oS

Question 27:

al
Ccos” xdx

) cos” x+4sin” x

Answer
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2 cos’ x
Let/= ‘[: —‘—,—d\
cos” x+4sin” x
n - ]
> Cos” x
== dx

' cos’ x+4(l —cos’ x)

cos’ x
dx

) cos® x+4—-4cos’ x

=g 1.[:4—73cos:xdt+'lv _[2 4 {
3 4-3cos" x 3% 4-3cos"x

Ildx I4Sucx

dsec” x— 3
—l dsec’ x
=1 T X U —I ————dx
l+tan 1 -3
T 2 2sec’x
:>I:——+—I‘ —dx
6 3% 1+4tan“x
T 2sec’ x
Consider, I
1+4tan’ x

Let 2tanx =7 = 2sec” xdx =dt

n

e X=—,1=®
When * ~ 0,7 “Oand when 2

? 2sec’x |, modt
- L 1+4tem2:rd3l - f 1+¢
L]
=[tan '()—tan '(0)]

T
2

Therefore, from (1),we obtain

n 2= _m m_=
f=—+—|—
6 3|2 366
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Question 28:

J' sin \'+(,09\’,

o9
Z sin 2x

1I11+C031
me:fx SIMATERY i
(]

+fsin 2x

J; (qln X+ cos r]

,f —sin "A

z sin x + cos x

==

. dx
5 J—(—l +1-2sinxcos x)

[sin X+ Cos x)

dx

X
=>1= Ll ‘
- Jl—(sin‘ _1'+cos‘x—2$in.\'cusx)

(sinx+cosx)dx

=== I g
6 \/]—(sin x—cosx)

Let (sinx—cosx)=r = (sinx+cosx)dx=adt

T l—ﬁ' n \5—1
I:E,I: - l—g = T
When - and when
I_J“'” dt
V)
[ = 3:' dt
= 2 _‘v".:‘ I“ ’]—13

I - / 2
As \/ ( ) , therefore, -1t is an even function.

It is known that if f(x) is an even function, then -[ /
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=l e & =
\)I—t‘
\'v_‘jl
=[2sin ’tllz
=2sm"(\/§»_l]
2
Question 29:
‘r\/l +x —~x
Answer

dx
S -
1=f | (\/|+\+\/_)
’(\f1+x—-\/;) ( I+t+\/_)

EJK+

l+x-x

= fﬁc&v+£\/;dv
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Question 30:

L: sin x +cos x
X
9+16sin 2x

Answer

sinx+cos.x
Lctl—jI

dx
0 9 + I 6sin2 2 X
Also, let sinx—cosx=¢ = (cosx+sinx)dy=dl

Whenx=0, r=-1and whenx=—,7r=0

bl:a

= (sinx—cosx) =/

2

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

=sin2x=1-/

4*’#
'9-+I6(l—l:)

_J- dt

“li9416-164

a J‘U dt . j(' di
Slias—16t (s - (4)’

il
i

5+4/

il
2(5)
=%[Iog(l)—log

]
=—7Ilog9
40 g

Question 31:

X

_[3 sin2xtan™' (sin x)dx
)

Answer
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" x
Let/ = [3 sin2xtan”' (sin.x)dx = J‘(f 2sinxcosxtan ™ (sin x)dx

Also. let sinx =7 = cosxdy =dt

When x=0.7r=0 and when.r:%.t:l
1
= ZL’/tan"(l)d/ (1)
I -1 i -1, - E{, -1
Consxdcr.[l-tan tdl =tan rIm’r Hdl(lan I)II(/[}(/J
=Ian"/-—-—j;-[—_cll

2 29 1+r
-1
t~tan" ¢ 1 | |
= - jldH— ~dt
2 2 29 1+1¢1°
Ftan'r 1 %
= ——f+—tan" ¢
2 2

From equation (1), we obtain

o1 T
=2 ———=|=——
/ _|: ‘)j| P 1

e e

Question 32:
r xtanx
: —dx

secx+tan.x

Answer
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= Xtanx
Let [ = [—dx
“secx+tany

J x)tan (7 - x) Lx
I= jl%eu( =1)+1d“(“=x).[i

[ —(n—x)tanx
=1= -[1 (secr+tant)|t

n—x)tanx
=f= _[ fv
secx+fanx

Adding (1) and (2), we obtain

4 mlan x
3] = f - dx
'secx+tanx

sin x

=2/ = nr———"ﬁx—.—d\

L | sinx

+
COSX COSX

=sinx+1—1
=2 '= nf ——dx

" l4+smx

; ; 1
=2/=n| l.dv—n dx
[ f 'r | +sinx *

= 2r =l - [ S0 gy

(1)

“, fx)dx= J‘ Flar) d_\-)

=2I=1"-=x 'r(scc“ xX—tan xscc.r)dx
}

=2/ =7’ —x[tan x—secx]’

=2/=n"- n[lan T—secT— tan (’)+sec0]

=2 =1 -n[0-(-1)-0+1]
=2/=n"-2=n

=2l =n(x-2)

:>1=I[—(1r—2)

Question 33:
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_rD\ —|+|x=2|+]x- 3udx

Answer

Let 7= [[pe~1]+[x—2+|x~3[]dx

= 1= [|x-1|dv+ [|x-2dv+ [ -3

I=1+1+I, .l

where, I, = ['|v~1|dx, I, = [|x~2|dx, and 1, = ['|x~3|dx
1= [|x-1]ax

(x-1)z0forl=sx<4

d= [(x-1)dx

A 4
=>I= {L —.1}
X |

=1 ={8—4—l+l]=
2

2| o

L= f|x—2la’x
x=2z0for2<sxy=dandx-2=<0forl<x<2

&l = f(:?.—‘x)dwr f(x—z)dx
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= ['|v-3dx

x—3=0for3<x<4andx-3=0forl<x<3

Elie f(3—.\')dx+ f(x—?»)dx

P k) 2 4
=1, =[3x—"—] +|:'\——3x}
2 2
| 3
g

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

9 5 5 19
I==+=—+—-=
222 2

Question 34:
f_L_gqo 2
2(x+l) 3 03
Answer
Let ] = FL
x*(x+1)
Also, let — l .8, C

2 s cot st
¥ (x+1) x x° x+l
:‘:-[:Ax(x-c—l]+B[:..1:+l:]+C(x:)

= 1= Ax*+ Ax+ Bx+ B+ Cx*

Equating the coefficients of x2, X, and constant term, we obtain

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

On solving these equations, we obtain
A=-1,C=1,andB=1
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| -1 1 |
7, — . o e o e
x* (x+1) «x x° (x+1)

31 1 |
I=|{—+— e
- r{ x+.x‘+(x+l)}”
:|:—10gx—l+]0g(x+l)}

X
[ [xﬂ) qz
=|log| — |——
x x|
.

:lug[:]—;—log(;]+l

"
=]ag4—log3—]og2+%

1

-

=log2-log3+=

3
2y 2
= |Qg[:]+:
£l e

Hence, the given result is proved.

Question 35:
fxc' ‘dy =1

)]
Answer

Let/ = -Exc‘" dx

Integrating by parts, we obtain

[=x[ean- Jj{(%(.\*)) Ie“a’x}dx
=[xe’] - [[e"ax
=[x],-[«],
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Hence, the given result is proved.

Question 36:

[!.\‘” cos’ xdx =0

Answer

Let /= [1.\'” cos' xdvx

Also, let f (x)=x"" cos" x

= f(-x)=(-x)" cos*(-x)=—x"cos* x =—f(x)

Therefore, f (x) is an odd function.

It is known that if f(x) is an odd function, then -[
o G rl x'"cos* xdx=0

Hence, the given result is proved.

Question 37:

X

.(3 sin” xdx =
)

Wl

Answer

Let/ = Ifsin" xdx

K 2 .
I= I sin” x-sin x dx
)

= F (] —cos’ x)sin xdx

)
X
>

; - ;
= j- sinxdx— f oS x-sinxdx
1

)

:.. | s’ %
—[—cos.\]l-'+[ 3 },

:|+%[-1]:1-1=?

2
3 23

x
2

)

' f(x)dx=0
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Hence, the given result is proved.

Question 38:
[ 2tan’ xax =1-log2
)

Answer

n
Let ] = .[.4 2tan” xdx
[=2 j" tan® xtan x dx = 2 I* ('secz x—]'] tan x dx
il [} N .

m m

=2 ‘[4 sec” xtan x gy —2 J.J tan x dx
| ol

i

tan” x |4 =
— F’ j ¢
.[ 5 —| +-[Iogcosx];

i

i

=1

-

T
2 {Iog cos i logcos G]

]+2{Iog —lugl}
A

=l-log2-logl=1-log2

%1 R

Hence, the given result is proved.

Question 39:

5 T
fsm 'xdxr=—-1
) 2
Answer
Let/ = fsin" xdx
)

== ‘Esin‘l x-1-dx

Integrating by parts, we obtain
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1=[sin" .\'-.\']:) - ‘r)\/l_ -xdx
2x
=[.\'sin"' xlLa= f (- )

Let1—x2:t=>—2XdX:dt
Whenx=0, t=1 andwhenle.I:O

= rsm 'A I d

= [xsin ' .x‘]“ + 5[2‘/'-1
=sin”' (|)+[“ﬁ]

=2-]

Hence, the given result is proved.

Question 40:

re 3
Evaluate * as a limit of a sum.

Answer
Let/ = j:ez"“"d\'

It is known that,

ff (x)dx=(b —a)ILLnl %[f(a]+ fla+h)+..+

b-a

Where, i =
M

Here, a =0,5=1, andj“(x) = gtk

= h = ﬂ —] l.

) T

j:e*‘--‘*‘dx = (1-0)|iml[f(0)+ F(O+h)+..+

n—wx pp

. | 5 1k 1_Wn-IW
=I1m—[e‘+e‘ ¥ g P ]
{l“".’.'”

j"(a+ (n- I]h)]

F(0+(n- l)h)]
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. AT 3 _ & i “A{n-1
=lim— ez{l+e”'+e“'+ew’+“.e'dn M}}

n—m gL

1| L [r=(e™)
=lim—| ¢ -

h—r= gy 1__(9'4‘)‘)

. 1] 3
=lim—| e -
= n s
l—-e”
1l e l—e”)
= lim— -
H—+w g =

3 _ 1
=¢'(e” ~1)lim— —
g ®—=]
_ 3
=é(e —fﬁhn(——} i
Y -
e " -1
3
-2 fe? =1 -
)
3 = L.
e—1

=—e-’(e-‘—|)-(l) {“m x ]

H—e E:'] = |

Question 41:

I dx
¥ .
€ +¢ jsequal to

5 tan ' (e" ) +C
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g, tan '(e ")+C

. log(c" —g ) +C

D. Iog(e“ +e ")+C

Answer

Let = j%(i\‘z j \'f" ld\'
e +e e+

Also, let e¢" =1t = e"dr=dlt

dt

;1:] .
1+

=tan 't+C

= tan'l(e"')+C

Hence, the correct Answer is A.

Question 42:
cos2x
il
(sinx+cosx) .
is equal to
-1
+C

A. SINX+Cosx

B log|sin x +cos x|+ C

. log|sin x —cos x|+ C

1
D. (sin x +cos .r):

Answer
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. 9
cos2x
Let [ =-

(cosx+sin Jrjl3
2 . D
_ [cos” x—sin .1’11&
(cosx+sinx)’

J-(cns x+sinx)(cosx—sinx)
(cosx+sinx)’

COSX —Sinx
_ [eosxsin
COs+s1n x
Let cosx+sinx =1 = (cosx—sinx)dx=dt
di
!

= loglt|+C

Sl =

= log|cos x +sinx|+C

Hence, the correct Answer is B.

Question 43:

If f("+b"-"):f(’r-)‘then f‘ S (x)d is equal to

@kl ff(b - x)dx

A.

a+b

ff(b+.\')d\

b;a ff(x)d\
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I=-[f(a+b—x)f(a+b—_\')dx (J:ff(x)dx:ff(a+b—x)dx)
=1 =‘[:'(a+b—x)f(x)d\‘
=1 =(a+b)ff(x)dx -1 | Using(1) |

=I+1= (a+b)_|‘:f(.\')dx
=2/=(a+ b)-[f’f(x)d\'
=1 :(%b]ff(.\')dx

Hence, the correct Answer is D.

Question 44:
T
ftan '[ e I.\)dx
The value of I+x—x° is
A 1l
B. 0O
C. -1
X
D. 4
Answer
: e o
Let [ = Etan'[ d l« ]civ:
l+x—x
x—(1-x)
1= [an[ 22022 g
' _]+x(l—x)_
=8 E[lan"' .1‘—lan"(1—x]]dr il 1)

== J:[tan '(1-x)—tan" (1-1+x) | dx
=1I= E[lan" (1-x)-tan™ (x)]dx

= 1= [[tan" (1-x)-tan" (x) Ja -(2)




Class XII Chapter 7 - Integrals Maths

Adding (1) and (2), we obtain

2F= f(lan" x+tan” (1-x)—tan™ (1-x)—tan™' x)dx
=2/=0
=1=0

Hence, the correct Answer is B.
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