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Miscellaneous Exercise
Question 1:
1
,\'—.\‘""
Answer 1:
1 ] 1

x=x x(]_xz) .\'(I—x)(l +x)

1 A B 62
g 5 5 T A

=1=A(1-x*)+ Br(I+x)+Cx(1-x)

= 1=A-Ax* + Bx+ B* + Cx—Cx”
Equating the coefficients of x?, x, and constant term, we obtain
-A+B-C=0
B+C=0
A=1
On solving these equations, we obtain

A=1.B=l.andC=—l
2 2

From equation (1), we obtain
1 1 1

| 1 i
x(l—x)(l+x)_x 2(1-x) 2(1+x)

1 1 1 I 1 1
S S Yy WL 1 v (7 W B
=>-[.r(l—.\')(l+x) ¥ Ix \+2Il—x 2 =™

= log|xl - %Iog|(l —x)l - % logl(] + x)l

1
= log|x|—log (1+x):

(i —x)%‘—log

x ‘

(I —x)% (l +x)12

=log +C
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Question 2:

1
Vata+J(x+b)

Answer 2:

I " l x\/x+a—\lx+b
Jx+a+Vyx+b Jx+a+Vx+b Jx+a-Vx+b

(x+a)—(x+b)

(=57

a-b

:j I dy = 1bj(m—M)dv

~/x+a—\/x+b' a

3 3

1 (x+a).5 (x+b)2

T(a-p)| 33
_ 3(:_[7)[(1-”)3 —(x+b);]+C
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Question 3:
1

xvax— Xz

Answer 3:

1

2
XNAxX—X
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X = &
[Hint: Put 1]

a a
Letx=—= dx=——dt

4

?

] 1 a
= ..'h= j[——,df]
I-"\/U-Y -x* j a J" a _[u ] r

= —— [t
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Question 4:

1
3
X (x‘ +])4
Answer 4:
—l -
X (x" + l)i-
Multiplying and dividing by x . we obtain
-3
o X ()
3 2 ' 3
x:-x’3(x'+l)7' o
)
(r" +1) 4
= 3
X -(x*) 1
1 (2t41)
— F x.‘
_ 3
= l\ [I+Lﬂ] '
XN X
X 4
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Question 5:

) 1
! Hint:——p = Putx=¢

|
5 ] | |
x2+x3
x? +x? x-‘{l+x"]

1 1T I
x? +x* .r-‘(l+x"J

Letx=1" = dx=6t"dt

.'.Ill !dr=.fl : dx

1
x4+ x3 x’(l+x“]

= I-,6I—dl
t(1+1)
rJ
=61 dt
‘[(H—I)

On dividing, we obtain

J’%m-:ﬁ{(ﬁ—wl)—%}dx

5 3 +1
X4x>

LG e

I 1 1 |
2x2 —3x3 +6x° —6log[|+x°‘ )+C

1 | |
2Jx —3x7 +6x -610g[l+x“)+C
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Question 6:
5x
(x+1)(x*+9)
Answer 6:
Let e B, SR (1)

(x+1)(x*+9) (x+1) (x*+9)
= 5x= A(.vc2 +9)+(Bx+(.')(x+ 1)

= S5x=Ax" +94+ Bx* + Bx +Cx+C

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

+C=5

9A+C=0

On solving these equations, we obtain

A=—l,B=l,andC=2
2 2 2

From equation (1), we obtain

Sx = =) "
(x+1)(x*+9) 2(x+1) (x3+9)

I(‘(+I)(\' +9) J.{ .l+l) 2(»° jl)}dr

1 I
=——logix+I1|+— x+— |—
2 | 7'[\' +9 J‘vc‘+‘)

dx

=—%logx+ll+4“’xz—r dx+ _f\. +9

01, 5
+—-—tan
23

——]I +Ii+I
=gkl +g

W=

1 s ] 5 SR .
=—§logx+l|+zlog(x +9)+§tan §+C
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Question 7:

sin x
sin(x—a)

Answer 7:

sin x
sin(.\'—-a)
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Letx —a=t= dx = dt

I sinx . _ Isin(l+a)dt
sin(x—a) sint
_ J-sinlcosa+coslsinadl
sint
= I(cosa+cotlsina)dt

Question 8:

Slogx 4logx
e __ et

(<

3logx _ellnu x

e
Answer 8:

Slogx
e 2

=tcosa+sinalog|sint|+C,

=(x~a)cosa+sinalog

sin(x - a)| +C,
=xcosa+sin alog‘sin(x - a)| —acosa+C,

=sinaloglsin (x - a)| +xcosa+C

Slogx
e’ e

2logy
—e 8
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Question 9:

cos X
V4 —sin® x
Answer 9:

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

,[ Cos X I di

Question 10:

sin® x—cos® x

1-2sin’ xcos® x
Answer 10:

sin® x—cos® x (sin' x+ cos .vf)(sin4 x—cos' x)
—2sin’ x x  sin’ x+cos’ x—sin® xcos’ x —sin’ xcos’ x
1-2sin’ xcos’ x  sin

(sinJ x+ cos’ .\:)(sin2 X+ cos’ x)(sin’ x—cos’ x)

.2 . 2 2 ‘ 2
(sm’ X—SINn~ XCos” .\’) + (C()Sl X = Sln2 XCos™ .X')

4 4 . 2 2
(sm X+ COS X)(SII‘I'.’(—COS .1‘)

sin’ x(l —cos’ .r)+ cos’ x(l —sin’ x)

-(sin‘ x+cos’ x)(cos" x—sin’ x)

(sin4 x+cos’ .r)
=—C0s2x

sin 2x

+C

« 8 £
sin” x—cos" x
% I dx = I— cos2xdy =—

1-2sin’ xcos’ x
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Question 11:

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

Answer 11:

|
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)
I —sin[(x+a)—(x+b):|]

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

S—

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

] —sin(x+a)_sin(.t+b)J

Zsin(a-—b | cos(x+a) cos(x+b)

S

) |:tan (x+a)-tan(x+ b)]

- sin(a—b

I
dx =
'[COS(X+0)COS(x+b) ¥ sin(a—b)

I[tan(x+a)— tan (x+b) | dx

= [— log |cos(x +a)| +log|cos (x + b)|] +C

1 cos(x+b)
- sin(a-b) ~|cos(x+a)
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Question 12:

k)
X

v1-x*

Answer 12:

k)
X

vI-x*

Let x*=t = 4x3 dx = dt

sl

:lsin"'t+C
4

= %sin" (x")+C

Question 13:
el

Answer 13:
e.l
(I+e‘)(2+e“')
Lete*=t=> eXdx =dt
e’ dt

ij‘l+e *)(2+e*) \_'[(l+|)(l+7

[ty ol

=loglt + 1|~ log|t + 2|+ C

r+1
=lo +C
Sler2
il+e'.
= log! +C
g]2+e
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Question 14:
1

(.\‘3 + l)(xz - 4)

Answer 14:

1 _Ax+B Cx+D

) ) ()

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

= 1=Ax" +4Ax+ Bx +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=0, B=1.C=O.andD=~l
3 3

From equation (1), we obtain

1 1 1

(x:+l)("’:+4)_3(“'3+l)—3(x3+4)
: R g T
J.md]‘_3jx:+|dt ';.[md"
_ltan '\—l~ltan I£+(
3 32 2
= ltan ' x-Lwan 24
3 6 3
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Question 15:

logsimn x

cos” xe
Answer 15:

logsm x

3
VOB XE = cos? x x sin x
Let cos X = t = —sin x dx = dt

= |cos® xe"* " dx = jcos“ xsin xdx

Question 16:
- -1

% (.\‘4 +I)

Answer 16:

e (1) =t (! 1) =

= »‘%loglx4 +l|+C
= %Io,g(x4 +l)+ C
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Question 17:

f'(ax +b)|:f(ar + b):l"

Answer 17:

[ (ax +b)[f(ux+b)]"
Letf(ax-&—b) =t =y af'(ux-’—b)d\” =dt

= [f'(ax+b)[ f(ax+b)] dx= "1 [

- 1 ,ll'l
al n+l

1 nel
= ;m(f(ax+b)) +C

Question 18:
1

\/sin“‘ xsin(x+a)

Answer 18:
1 B 1
. 3 . R 3 R R
\/sm xsin(x+e) \/sm x(sinxcosa +cosxsine)

_ 1
Jsin® xcosa +sin® xcos xsina

_ |
sin® xv/cos a + cot xsin &

cosec’x

Jeosa + cot xsina

Let cosa +cotxsinag =1 = —cosec xsinadyx=dt
1 cosec’x
j —— Jx:f ——dlx
sin’ xsin(x+a) Jeos e +cot xsina
—1

dr
sin & j\—/_;

COS & + +C

-2 \/ COs xsin«
sin.x

-2 Sin xcos & + Cos xsina
+C

sin.x

2 [sin(x+a) .

—= : C
sina | sinx
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Question 19:
sin™ Jx —cos™ Vx ve[0,1]
sin”' v x +cos '\/—

Answer 19:

sin”' Vx — oos‘\/_
sin \/;+cos'\/—

Let ] = .[

, o _ n
It is known that, sin ' Vx +cos ' Vx = 5

[;—cos"\/;)-cos" Jx

T
2

2 , K
=—|| ——2cos x |dx
NT(Z ¥ ]
_%ng'fl.d\‘j;j'cos"'\/;d\‘

dx

:>I=I

4 0
=x——|co xdx <l ]
n:" s xdx (1)
Let /, :J'cos"\/;a‘x
Also. let vx =t = dx=2tdr

=1 = 2Icos' Yretar

5 ) e, |
2 1 2
=1 cos l—[\/l-—tdl+ = df
- J. “_’-’
2ot 2 L. <]
=t"cos [——N1—t"—=sin" t+sin" ¢
2 2
" e OF 5 cilas 7
=t"¢cos [——~1—=1" +—sin ¢
2 2
From equation (1), we obtain
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[=x- [Izcosr—— <t +lsin"l]
D) B

-

{xcos v—£\/i——r+ sm"\/—:|
=x—iTx(——sin‘l\[;]—\/xz_T+55in"~/;]

’) S 2 -
- x—2x+£sin" Je+SUx=x* =Zsin' Jx

T T T

=—X+— [(2\'-l)>1n'\/_]+—\)\—v +C
2(’” l)sm'\/—+ \[—Y-vH‘C

Question 20:
1-vx
l+\/;

Answer 20:

1-Vx

I+J.;

Letx=cos’# = dx=-2sinfcosfdb

= H misol —"smﬂcos(? do
1 +cos@

25m

I= dx

. sin20d0
2cos’ —
2

= —jmng-ZSin OcosOdo

Q'\) Q)

(2qm —cmgjcmﬁdﬂ

e

=_')I
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= —4 [sin? %cosﬁd&

=—4 .sinzg'(hoszg-l]d()
P 2

=-4 {2sinlgcos:g—sinlg]d0
. 2 2 2

=-8 .sinzg-coszgd()+4jsinzgd0
. 2 2 2
— oz

=-2 |sin 9d0+4_[sm ;d()

Sy =
=_2[I cgs-&Jdo+4 I cos()dg

2
= g_sm?ﬂ i g_ﬂ +C
2 4 2

sin 26

—

s

=-0+ +20-2sin@+C

sin 26

=0+ ~2sin@ +C

.

o
=0+—"szc°50—2sin9+C

-

=0++1-cos” @ -cosf -2\ 1-cos* # +C
=cos” Wx +Vl1-x-Jx-2J1-x +C
=-2\/1-x +cos™ ﬁ+m+C
=2\T-x +cos™ Vx +yx—x% +C
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Question 21:
2+4sin2x |
e

| +cos2x
Answer 21:

- 1-(2+sin2x}]
1+ cos2x
I[’H’smuon}
2cos” x
j-(l+sm~:cosz) .
cos” x
I(sec A+tanA)e

Letf(x)=tanx = f'( ) =sec’x

I—I ]e
=¢ f(.\')+(,

=e' tanx+C

Question 22:
x+x+1
(x+ l):(.\'+2)
Answer 22:
” xztx+l - A " B 4 C
(x+1) (x+2) (x+1)  (x+1)" (x+ 2)
= ' +x+1=A(x+1)(x+2)+ B(x+2)+C(x" +2x+1)
=x’+x+1= .4(.\'2 +3x+2)+ B(.\'+2)+C(.\': +2x+ I)
=X +x+1=(A4+C)x" +(34+ B+2C)x+(24+2B+C)
Equating the coefficients of x?, 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

www.tiwariacademy.com
A Free web support in education

—_—
17




Mathematics

(www.tiwariacademy.in)
pter — 7) (Integ!

(Class XII)
x> +x+1 s -2 S 3 " |
(x+l):(.\'+2) (x+1) (x+2) (x+l):
X +x+l |
. dx=-2 dx+3 dx + :
j(x+l)'(.vr+2) J’x+| 3‘[(\*+ ) '[x+l) "

1

(x+1)

=-2log x+1|+3log|x+2|- +C

Question 23:

g (1-x
tan  ,[——
14+x
Answer 23:

[/ =tan "Jl_\’l’.x
l1+x

Letx=cosfd = dx=—sinfdb

= [tan” ,/ c‘“’ (~sin0do)

= —‘[ tan ' tan f -sinBdo
o, [ -sin0do

2

|
:_5[9.(_0059)—.[]'(—COSH)JG]
= —l[—90059+sin o]

2

| | i
=+—60cosf——sinf

2 2

]
=;cos Lx- \‘—— 1-x* +C

—cos r—— =2 =C

= %(xcos" x=-1-x? )+C
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Question 24:

Vi +1 [log(x2 + |)—2|ogx]

x«l

Answer 24:

Vx'+1 [log(x" +l)-2!ogx] Jxi 1

: = [log(x2 +l)—log.\'1]

X X

x 41 x4+l
=———1|log >

X X

x4+ |
=———log| 1+

X X

1 [x*+1 ]
=\ log| 1+
ek i < 5

Lcll+i,=t:> ——gdx=dt
x° X

sl = J‘—I‘ ; Hl + J log(l+—l,—de
¥ X ¥

=-% j‘ﬁlogrd:

.
=—— |t?-logtdt
3 I loe
Integrating by parts, we obtain
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5] |- : d ]
I _—2|:|0gt- Ir dt_{[di long It dr}dr]
i 3 3
1 t? 122
—-'——5 |Ogl-—§-—‘|.-;.?dl
L 2 2
1| & 2 e
_—E—EP Iogr—g_‘.r dl]
1[2 il 432
=——|—f“logt——I*°
213 © 9

——~~l; Io’l+~2—l§
3 g

__1’2 log’_g
3 3
=—I(]+ 11]: log[|+ I’J_Z +C
3 > & x* 3
Question 25:

[ 1—=sinx
J:e‘( dx
> | —cosx

Answer 25:

l-sinx
I= ke dx
-r (l—cosx]

e 5 X
1-2sin 3 cos 5
= f:e" = . = \|dx
2 2sin®
2
, X
cosec” i
= j:le' £ —cot'; dx
5 2

Letf(x)= —cot%

= J(x)= —[—%cose:c2 %) = %coseczg
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Suk= Ee'(f(x)+f'(x)]dx

. T 5 T
=—|e" Xcol——e- xcot—
2 4

Question 26:

—dx

_F Sin xcosx
) cos® x+sin’ x

Answer 26:

< %
SIN X COS X
Letl= I‘_,—_de
' COS X +SsIn x
(sinxcosx)

x “_. %
= J= I“ 4C0> A v dx

d (cos X +sin x)

cos* x
x 2
L tan xsec” x
I+ tan” x

Let tan” x =7 = 2tan xsec” xdx = dI

dx

When x = 0, t = 0 and when .\-=§.z=1

g dt
Iz li

~ne],

= %I:tan" 1—tan’ 0]
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Question 27:

F cos” xdx
)]

cos’ x+4sin’ x

Answer 27:
: cos’ x
Let/ = I’ ,—.,d\
' cos” x+4sin” x
n 2
= cos” x
== [ dx

' cos’ x+4(l—cos: x)

cos’® x

2,:]’2 . ‘

) cos  x+4—-4¢cos° x

Y . :4—3«:0—5'.15—4‘&
3 % 4-3cos"x

:>1=—1 1:4—3cos:xdx+l Il 4 :
3 ¥ 4-3cos"x 3% 4-3cos” x
:>I=_l_(3ldx+l_(3 dsec ok
3.2 3% 4sec"x-3
31:—7![.Y]'i+1 _LC:X_‘L‘
3 3 ’4(l+tan‘x)—3
:>1=—5+3[2 Zsec‘,}' ¥
6 3% 1+4tanx
Consider, Iz Zsec f
' 1+ 4tan” x
Let 2tanx =1 = 2sec  xdx=dt
When x =0,7 =0 and when x=§,t=oo
x 2 2
=>-[2H_sec.f e er"“
l+4tan” x .

=|:tan 'r];
=|:tan '(o0)—tan '(0)]

(SR

Therefore, from (1),we obtain

__ . 2fx]_ = _x_=
6 32 3 6 6
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Question 28:

,‘:- sinx + ws r
Jngr

Answer 28:

% sinx +cos x

ot 7 = |3
Ll J; Jsin 2x

: (sin x + cos x)

=0 PR R
3 ,f—(—sin2x)
=>

dx

SIN X+ Ccos X

= J;‘ dx
5 \/—(—l+l—2sinxcosx)

(sinx+cosx) -

=1 = L’
6 \/l - (sin‘ X+C0os” X - ZSinxcosx)

o fe * (sinx+cosx)dx

6 \/I —(sinx—cos x)2

Let (sinx—cosx)=t = (sinx+cosx)dx=dt

When x =", 1= ﬂ and when x =, 1 = @
6 2 3 2
f3-1
= dt
I= |2
'[' V1=
-y
: dt
— 39 5T [
s N1-#

== : -, therefore, < is an even function.
J-(-ey V1=7 11
_[' S(x)dx = Z_Cf(x)dx

As

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

il N

=d = ZL x \/I—T
=[2sin 'l]jlz_l
=25in"(\/§:!]

2
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Question 29:

f dx
' x =x

Answer 29:

Lml:f;ﬁf%gjz
(\/IT+\/_)

= ) (o)
=£j€z§i{gdr

l+x-x

= _r'\/m{lt‘-i'ﬂ\/;d\‘
=[§(l+.’c);ql'+[3(_f)g]

=§[(2)§—|:+§[1]
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Question 30:

I: sinx+cos.x
el
" 9+16sin2x

Answer 30:
n -
Sin X+ COS X
Let = [
0 9416sin2x
Also, let sinx—cosx=1 = (cosx+sin.x)dx=dt
T

=)
4

Whenx =0, 1 =~1 and when x =

; 2 3
= (sinx—cosx) =’
= sin’ x+cos’ x—2sin xcosx =1
= 1-sin2x =/’

=sin2x=1-/°

0 dt
i Erverr )

_J-” dt
19416161

_ J‘U dt _ J-f' d
125164 '(5)-’ .(4,)2

-0
1{ | [5+d

log
4 S5-4

2(5) " ls-l
=L[I0g(l)—log ]

40 9

I
=—Tlog9
40 2
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Question 31:

x

If sin 2xtan™ (sinx)dx
Answer 31:

= x

Let/ = IZ sin2xtan”' (sinx)dx = I3 2sinxcosxtan ' (sin x)dx
" (]

Also. let sinx=¢ = cosxdx = dt

When x=0.7 =0 and when x = ; t=1

5.

:/=2L:Itan_'(/)dl (1)

Consider j/-tan"’ tdf =tan™' ¢ -I/d/ —H (ll/ (lan" I)II(/I}(/I
[

2 41 2
2 -1 2
t“tan ¢ 1t +1-1
— - j ; (/f
2 29 14r°
“tan”'r 1 e 1
= - j.ldl-i- I —dt
2 2 29 1+¢
t“tan”'r 1 |
= ——f+—tan" ¢
2 2
- |
1 A Feotan't | 1
::>I/-tan tdt= ——+4—tan ¢
0 )

From equation (1), we obtain
[:2[£_li|:£_]
4 2 2
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Question 32:
xtanx
r—dr
) secx+tan x
Answer 32:
= xtanx

Let 1= [—X20X 4 (1)
'secx+tanxy

/=J.(x{ (m—x)tan(m—x) I~dx (_[:'f(.\')dx=J::tf(a—,\')d\-)

' | sec(n—x)+tan(n-x)|

=| —(m—x)tanx
:> I :J- # t"
o | ~(secx+ tanx)
=(n—x)tanx
Lo lEuns,
0 secx+tanx
Adding (1) and (2), we obtain
: tan:
2= [————ax
' secx+tanx
sinx
=2/ =q| —9OSX_ 4
[ | i Sin x

COSX COsx

ssinx+1-1
=27 =nr7dx

| +sinx
; ; 1
=2/=7n| l.dx—n= dx
f : £I+sinx
- I—sinx
=2/=7n|x| —=& —dx
[ ]" f cos™ X

=2=7 —nf(scc’ X —tan xsec.x)dx
=2/ =7" —7[tan x—secx]

=2/ =’ —n[tan T—secn— tan 0+ sec O]
:2I=n“—7t[0—(—l)—()+l:|
=2/=1"-2xn

=2/ =7n(n-2)
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Question 33:
ﬂ]x—l +|x—2|+|x—3[]dx
Answer 33:

Let7= [ [le=1]+}v—2/+}x—3{]ax

= 1= [|e=tjdv+ [|r-2dv+ [x-3px

I=1+L+1, (1)

where, 1, = ['|x~1ldx, I, = ['|x~2|dv, and 7, = [ |x~3[dx
L= [e-1]dx

(x—1)20for1<x<4

A f(x—l)dx

3 4
— =l:i—xJ
X |

— 94 =[8—4—l+1]=
2

o | o

1:=f|x—2|dr
x-220for2<sx<4andx-2<0forl<sx<2

b= I:(Z—x)dx+ f(x—Z)dx
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I, = rlx—3|ai\'

x-320for32x<4andx-3<0forl<x<3

30 = f(?;—x)aiw» f(x—3)dr

53 2 4
= [ = |i3x—"—:| +["——3x}
AN (

=1 =[9—2—3+l}+{8—12—2+9}
2 2 2

< -

2313=K—4h{%}=

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

9 5 5 19
I=—4—+—=—
2T A

(49

to |

Question 34:

f dx 2 | 2
—S—=—+108—
= g by

(x+1)
Answer 34:
Let [ = _[L
x (x+1)
AISO, let __‘;:-A—ﬁ-g-’-i

(x+1) x X7 x+1
=1=Ax(x+1)+B(x+1)+C(x’)

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

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

A+B=

0
B=1
On solving these equations, we obtain
A=-1,C=1,andB=1
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=[—logx—£+log(x+l)i|
(=]
-l

Hence, the given result is proved.

Question 35:
£xe"dr =]

Answer 35:
Let/ = £xe" dx

Integrating by parts, we obtain

I=x[edv- f{({{:(r)) Ie"dx}r&
[se] - e
=[x ][],

=e—e+l

=]
Hence, the given result is proved.
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Question 36:

[lx” cos’ xdx =0
Answer 36:

Let /= [ x'" cos' xdx

1

Also, let f (x)=x"" cos’ x

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

[l f(x)dx=0
It is known that if f(x) is an odd function, then =«
L [ x'"cos* xdx=0

|

Hence, the given result is proved.

Question 37:
= 2
I—’ sin” xdx =—
) 3
Answer 37:

n
Lm/:jwmﬁuﬁ
1]
X
I .(2 sin” x-sin xdx
)
x
~F § 3 .
- L‘(l—cos‘ x)sm xdx
x n
~ > ? ‘
= I)- sin x dx — _[- COs” x-sinxdx
|

x 3
=[-cosx]z + l: co; xJ

! I 2
=14+=[-1]=1-—==
+ﬂ | 303

Hence, the given result is proved.

2

0
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Question 38:
[#2tan’ xax =1-log2
Answer 38:

n
Let /= L*ztan’xdx
x T
I= 2‘[‘ tan” xtan xdx = 2L‘(sec‘ x—l)tan xdx

n T
- 2[‘ sec” xtan xdx—2‘|‘4 tan x dx
] 1]
R

tan’ x |4 x
=2[ = } +2[logcos x|

0

= l+2[logcos§— logcosO}

I
=1+ 2[:10g —=~logl
V2 ]

=l-log2—-logl=1-log2

Hence, the given result is proved.

Question 39:

f)sin‘I .\'d\’:g—l
Answer 39:

Let /= ['sin” xdx

== f’sin"x-l-d\'
Integrating by parts, we obtain

I=[sin"x'xl') —f ] : = xdx
- X

1 -2x
=[.\‘Sin"x]ﬂ+%_r, ( ) dx

J1-x7

Letl — x2=t= —2xdx = dt
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Whenx=0, t=1 andwhenx=l,l=0

I= ‘(sm A f) d
=[xsin 'x]”+5[2\/l-l
=sin"(l)+[—\ﬁ]

)
2

Hence, the given result is proved.

Question 40:

f e~ o
Evaluate # as a limit of a sum.

Answer 40:

Let/ = J:ez_""d\'
It is known that,

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

Where, /1=

n
Here,a=0.b=1, andf(x)=¢"*
1-0 1

Sh=——=—
noon

_[:ez"“"(lx: (I—O)LT:%[[(O)+_[(O+h)+...+f(0+(n—])h)]

. l 2 2-34 2- = ]
= hm—[e“ +e¥ 4 ]

Ny ,’
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13 K - Y 4 3{n=
=lim— e2{|+e"’+e°"+e"’"+..‘e"" ""'”
n—x g7 L
i . n
. 1| 5 |1=(e™)
=lim—| e <

7] s (8—5" )

=lim—| e

n=e

= lim— :
"%n_ I-e”
=el(e3—l)’l}~’nll ;‘I
% e "-]
_3
=é(e —I)LT}[—‘;') a
e"—1
3
=—e-(e_}_l)lim _x"
3 n—yx -
e"—1
—end ,‘3_1
_ ¢ (‘3 )(l) |:'l'i_l;lle‘x_]}
_—e"+e‘
3
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Question 41:

I dx
e +e’

A.  tan '(e")+C

B. tan '(e ")+C

is equal to

C. log(e —e ")+C
D. log(e“+e ")+C

Answer 41:
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X
e
dx

Let / = J’6 f’; dv = [

e +1

Also, let e =t = e dy=dt

dt

[=|—=

1+
=tan 't+C

=tan"(e“’)+(.‘

Hence, the correct Answer is A.

Question 42:

I( cos 2x 5

sinx+cosx) IS
-1
A, —+C
Sin X +cos.x
B. log|sinx+cosx|+C
C. Iog|sinx—-cosx|+C
1
D. 55— =
(sinx+cosx)
equal to
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Answer 42:
cos2x

[et/=——m——

(cosx+sinx)
'0s” x—sin® x

I= -"—;‘ dx
(cosx+sinx)

dx

J' COSX‘+§IHA) COS X — st«)

(cos x+sin ,\)

dx

Icosx —sinx
cos+sinx
Let cosx+sinx=1 = (cosx —sin x)dx =dt

dt
sIl= =

1

=loglr|+C
= log|cos x +sin x|+ C

Hence, the correct Answer is B.

Question 43:

I f(a+b—x)=f(x), then f-"./'(-f)d.\' is equal to
a+b

A 5 ff(b-x)dx

B. 0 ff(b+x)d\
h—

c. 20 ff(x)d\

D. a+b [w f

Answer 43:

Let/= rxf(x)cbc (1)
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Iz‘[:’(a+b—x)f(a+b—x)dx (ff(x)dntff(a%-b—x)dx)
:>l='[:)(a+b—-x)f(x)dr
= 1=(a+b)[ f(x)ax -1 [Using(1)]

>1+1= (a+b)_[:j'(.\')dx

:-21=(a+b)‘[f'f(x)dr
a+b\es .,
:I:(TJLf(x)dx

Hence, the correct Answer is D.

Question 44:

1 -\_l <
)tan 5 dx
The value of I+x-x is
A. 1
B. 0
C. -1
T
D. 4

Answer 44:

A
Lct1=£tan'( ol ]dx

l+x—x°
- A x-(1-x)
=>1I= £tan (m]dx
= 1= [[tan" x~tan” (1~ x) ]ar (1)

1= _[:[tan '(1-x)—tan '(l—l+x):|d\'
=1= _[:I:lan" (1-x)-tan' (x)]dlv
= 1= [[tan™ (1-x) ~tan™ (x) Jax (2}

Adding (1) and (2), we obtain
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2= _c(tan" x+tan”' (1-x)—tan"'(1-x)—tan™ x)(lx
—>2I=0

=1=0
Hence, the correct Answer is B.
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