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Miscellaneous Solutions

Question 1:

1
x—x

Answer

1 4, B € (1)
x(1=x)(1+x) x (1-x) 1+x
= 1= A(1-x" )+ Br(1+x)+Cx(1-x)

= 1=A4— A" + Bx+ Bx* + Cx — Cx”
Equating the coefficients of x?, x, and constant term, we obtain

Let

-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain

Jand C =

B | =

A=18=

b | —

From equation (1), we obtain
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| N
x(1-x)(1+x) x 2(1-x) 2(1+x)

= ;{ﬁ=]‘ldt+l Lm‘—l de
_r[l—x]l:|+x) x 29 -x 291 +x
| 1 |
=lng|x|—51mg|{l—x)|—§I0g|{]+x]
1 1
= log|x|—log|(1-x)= —Ing’{] +.r]2‘
=log Ix . ‘+C‘
(1-x)2 (1+x)z
|
T
=log (—x - C
]—.T'/I
| .
E]og - +C

Question
]
Jx+a+ ﬂwl.'I[;r+ b)

Answer
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| B 1 x«.."x+r,.r—-q"x+b
Jx+a+J,r+£1_Jx+u+Jx+b Jrx+a—x+b
x+a] {r+b)
[«Jx+a—v'.r+ ]
h a—b

:>I = -q'r+a J—+h dx
y'rx+a—-u'rr+b a—

ol
|:{}."+-54' X ]?

Question 3:
1 o
3 Xr=—
INAX=X THint: Put ]

Answer
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1
xvax—x*

I.i.%lJc=ﬂ = cbc:—c,id.r
I r~

1 I a
= dx = ——di
I.‘m"ax—x: ‘[ a | a [u]: [ i ]
I

Question 4
]

3

X {.r‘l +1}4

Answer
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1

. (xl . l)j

Multiplving and dividing by x~, we obtain

X X (x —I)T

) 3
- P x- rx -
xTex ’(x‘ +1)'I
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Question 5:

1 1 | 1
x? +x? x3[1+x"‘]
Letx=1" = dc=06tdt
L J-%dr= j%{ir
x?+x3 x-‘(1+x"]

-5

&t
= I,—fﬂ
t(1+1)

e
=6 it
-[[I +1)
On dividing, we obtain
1

f | 1 [fﬂr=ﬁj{(f?—4’+|)—m}tff

xt+x?
3% e
=6|| = -(f— +t—logl+1|
3) |2
! | [ 1Yy
2.t3—3x-‘+6x“—ﬁlog[l+x*=)l+[?
- 1 1 |
=2w",~:—3x-"+6,r-"—6]og[]+x‘*]+c
3x

{x+1}(.r3 +‘Il']



www.toppersguru.com

www.toppersguru.com

Answer

Let

Sx A N Bx+( {]}
(x+ ]}(_rz +9} (x+1) {x’ +9)

= 5x = A(f +9]+{B.r +C)(x+1)

= S5x=Ax" +94+ By’ + Bx+Cx+C

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

B+C=5

9A+C=0

On solving these equations, we obtain

.*}‘=—l,f:'=l,anr:l[."=E
2 2 2

From equation (1), we obtain

x 9
Sx ! 275

[x+l)(x1 +'§l) _-2(:r+lj (x': i 9)

[ [ (x+9)
(x+l X' +9) l x+1) +9)J
= l]ugr+” * oY gj e
2 x'+ 2x +’£l
1 9
=——log|lx+1/+- v
Flogx+1 J e [
] ! , g 1 x
=——loglx+1+—log|x* +9+—-—tan' =
p. 2 4 . 23 3
- log x+1 4 1 ]D_g[.x":+9)+§tan"£+c
2 - 4 2 3
QL
sinx
sin{.t u]

Answer
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sinx
sin [x—a]

letx —a=t0Odx =dt

,[ _ sinx _, _ J-sm (_r+a]uﬂ
sin(x—a) sins

B j-simmsa+cns|fsinad!

sint
= j‘(msa +cotsin a )dr
=tcosa+sinalog|sini|+C,
Sin{x—a}|+C|

=(x—a)cosa+sinalog
=xXCosa+ sina]og|sin (x- a}| —acosa+C,

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

Question 8:

Slogx 4logx
gt =g

E_?Injl'r _ellnu'r
Answer

dlogx log x
E5|ug.1 _ r___]dlu-;x e TR {e B _ I}

logx 2log 2ogx | logx
et —et gt {c"-‘—l)

CO5.X
[

Vd—sin® x

Answer
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COSX
Vd—sin® x
Let sin x = t 0 cos x dx = dt

j‘ COsX

4 sin” xl_'[f

Question 10:
sin® x —cos® x
1—2sin” xcos” x
Answer
a i i =4 4
Sinx_r_cusux (S]ﬂ X4+ COs .I}(Sln X —COs5 Jk']
.2 7 - 12 2 s 7 2 L 2
1-2sin“xcos” x  sin” x+cos” x—sin® xcos” x —sin” xcos” x
s 4 s I 4 a2 2
(Slﬂ X+ Cos x}(sm X+ COs x}(sm X—Cos x)

(xinz x—sin® xcos’ .¥)+ [Lﬁﬂ.‘{: x—sin’ xcos” _r)
{5in* x+cos’ x)('s.in2 X —cos’ x)
sin’ :J.-{I ~cos’ .r)+ cos’ x[l —sin’ .T)

—(sin“ x+cos’ x){cos" x—sin’ x}

- .
(sm X+ Cos .TJ
=—00s 2.

sin2x
+C

SII'] b o bO‘s
. J' 2k § 71 dx = I—CUS 2y =—
1-2sin® xcos’ x

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

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

Multiplving and dividing by sin (a—b), we obtain

| [ sin{a—b) }
sin(a—b)| cos(x+a)cos(x+b)

] _sin[[x+a]—(x+b}:|]

- sin{a—b cus{x+a}m5(x+b}

L

] _s'm[x+a}~cns[x+b}—ms[x+a}sin(.x+b}}

:sjn{a—b}_ cos(x+a)cos(x+b)

_ ] _sin[x+a]_sin{x+b}]
sin{a—b) _cns{x+a] cos(x+b)
|

:m[tan[x+a}—tan{x+b]]

1 1 .
jc“5[3‘+ﬂ)cus{_r+h}dx= Sin[a_;,]I[ta“{x+”}_mn(x+b}]dx

1
= sin(a —bj[_ log|cos(x +a)| + lug‘ms{.wﬁ}” +C
1 _|cos(x+b)

“@(a-8) ° ve

cos(x +a)

Question 12:

I'—'
JI-x"
Let x*=t O 4x3 dx = dt
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x
g N et v

= lsin' f+C
4
= isin" (x" ] +C
Question 13:
=
(1+e7)(2+¢)
Answer
o

(1+e )(2+e)

lete*=t0O e dx = dt

et
::‘J-l+e 2+e) o= jfl4'+| !+2

(|:.f+1) [e+2}}1

=logt +]| |ng!r+2| FC

Ing“—“ H I
,f+2|
1+e"|

=lo I +L‘.
gi{ﬁ"

(x: + ]:]{.r: + 4}

Answer
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. 1 =Ax+3+(.'x+ﬂ'
“{x1+1)(.r2+4} (_r3+l] (xl+4)

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

== Ay’ +4Ax+ B +4B+ i +Cx+ D" + D
Equating the coefficients of x>, x?, 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=10, B=l, C‘={],al1dD=—l
3 3

From equation (1), we obtain
1 1 |

(¥ +1)(x+4) 3(x+1) 3(x"+4)

: N S O
J‘Wﬁh . Jx: " I(h ; mdl
=%mn ' x——¢=tan" =+

1 B
—tan ' x——tan"' =+C
3 O 2

Question

logsinx

C{)Sl Xe

Answer

. | Jopsins )
GO Xe = cos® x x sin x

Let cos x = t [0 —sin x dx = dt
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k] Ak i .
= J-t:ns xe "y = |eos” xsin xdy

== |t-dr
4
i’
=——+C
4
cos’ x
4
Question 16:
-1
e""g*(xdﬂ)
Answer
i
-1 3 -1 4
e {x"+l} = & (1"' +1] _

(1)

Letx'+1=¢t = 4x dv=d

= j-emg" (Jr4 I 1}_|L1".r = j X e

[x'l+]}
B 1 -l'df
4
=- ]r.}g|f| +C

log |:t?4 + l| +C

Bl— b= b=

log{f + 1)4— C

Question 1

1 (ax +f:-}[f{ax + h]]

Answer
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If"'(w; +b}|:f(ax +b}T
Let f(ax+b)=t = af"(ax+b)dx = d

= j_;‘"[ax+b}[_f[ax+b]]" dx = ; j':”dz

_l ial—'l
al n+l

(f (ax +h}}"'| +C

|
a[n+|)

Question 18:
]

\/m'm3 xsin [x + rx}

Answer
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[ ~ I
i . - . g . .
\fsm' xsin(x+cr) \fsm' x(sinxcosa +cosxsina )

1

Vsin'! rcosa +sin® xcosxsing
l

sin® x+/cos o + cot xsina

cosec’x

s.fcnscx +eotxsina

Let cosa +cotxsing =1 = —cosec xsincr dx = di

1 cosec’ x
j — u’x:I —lx
sin’ xsm{x+af] qusa+cut15m o

_| £
Sin [ 4 '\,'I';
-1 }
= 21 [+C
sinar[ }

= - [2Jmsrx+cntxsina]+(f

sin o
-2 | COS X 8N o
=— cosa + : +C
sine sin x

-2 [sinxcosa +cos xsing

: - +C
smaf'!i[ sin x

foi
23 12 sm(.x+r_r]+c
sine X sinx

Question 19:

sin™ Jx —cos™ Jx
. 1 -1 "_"IF [U'I]
sin” +/x +cos +x

Answer
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T 1 I'_

sin”' yx—cos ' x
— —=dx
sin”" y/x +cos " y/x

Let / _[

It is known that, sin ' «..n";+cos : -\,J'; = g

£ ax
T

2
2 )
——T[E—Ecos S |d

T /

= I =

\
s _ _ i
[2 cos” /x|~ cos™ Jx

2 4 -
=2 | leax—— | cos ' +x v
T 2'[ n'[

:,r—ifcos ' dx (1)
i
Let ], _jcos " Jx dy

Also, let /x =t = dv=2tdi
=1 = EJ::UE; -t

< -1
=t*cos ' (- dt
e
. ; |
= *cos 't — [V -rdr+ —
N

- g i e L
=t'cos - \,"Il—r'—251n1|f+sm'f

= 2

=t cos  1——~1—1" —lsin '
2 2

From equation (1), we obtain
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I :x—i[.‘2 cost —iu'l—r: +lsin ‘!}
n 2 2
:x—i[xcos" ﬁ—% —x +%sin" ﬁ}
T

T 2

=x—iTx[§—ﬁill'l J}J— ﬂ+?in" ﬁ]

T 2.
:x—2x+4—xsin" \f;+zv'x—x‘ —Zsin 'y

T T T
=—x+E|:I:2x—l]Sin'l \E}—E\-'x—x: +C
T n

2(2x-1
= {" ]sin'l\r{;-i—z r=x —x+C
T FLd

Question 20:

1-x
1++/x

Answer

1=J'_“’Euﬁ-

[++/x

Letx =cos’ @ = dx=-2sinfcosfdd

L= 4 =605 (~2sinfcosd ) dd
| 1+cose
AR

2sin”
=- 2 5in20d0
. 0
2cos 5

- _Jtan g-j sinflcosf d6

3in

i
= —ZJ 2 2sin EL‘{‘.IHE cosfddi
¢ 22

cos \
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=—4 jsinl Ecosﬂdﬂ

2
=—4jsinzg-[2mszg—l]d9

2 2
= —4}[2$inlﬂcaszg—sinlg]dﬂ

2 2 2

= -8 |sin’ E-CDSE E.ﬂ'ﬂ+ 4 |sin® Er;ff?

2 2 2
-2 jsinf 0do+4 jsm? 9 10

2

=—2][I_mszgjdﬂ+4j-l_msgdﬁ

2 2

_ 2 E_smzﬁ o4 E_smﬂ e
2 4 2 2

sin 26

==+ +28=2sin@+C

:19+5'”'22‘5’i ~2sin@+C

2sinfcosd
+T—

=0 ++1-cos’ @ -cos— 241 -cos’ @ +C
= COS 1\.'";+\,fl—,T-\l'I;—E\fl—.\:'+C
= —Zq'rl -x4cos” J.r +N|'x[l —x}+C

— 2 f1-x+cos' Ve +x=x' +C

= 2sin#+C

Question

24+s5in2x

x

| +cos2x

Answer
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2 +sm2x}
1+cos2x

J(2+'?5.mxcmx}‘
2c08" x

1 +3in x COSX "
cos’

(‘:EL X+ tan J.}s

Letf(x)=tanx = f'(x)=sec’ x
- j(f{x}+f‘{x}]e”ﬂ5r
=e'f(x)+C

=e¢" tanx+C

Question 22:
e+ x+1
(x+1) (x+2)
Answer
x’ Ijxi 1 _ A { B i {]}
(x+1)" (x+2) (x+1) (x+1) Tx+2)
= x +x+1=A(x+1)(x+2)+ B(x+2)+C {x' +2x+1)
=3 +x+1= .-I(x" £ 3x 4 2)+ B(x+2)+ {‘{x" F2x 4 I)

= x'+x+1=(4+C)x* +(34+ B+2C)x+(2442B+C)

let

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
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X +x+] -2 3 1
A = + + -
(x+1) (x+2) {.I+1} (x+2} 1—4.1}'
| okl zj dv+ 3]' dr+I dx
(x+|]'{x+7} x+1 x+2) (x+1)
=-2log x+1/+3log|x+2|- L e
(x+1)

Question 23:

| ]. X
tan

l4+x

Answer

J =tan™ {l_xdx
1+x

Letx=cos8 = dy=—sinfdd
I = [tan” )' cosé > (~sin0do)
. 7

= —I tan™' sin Bd @
M 2cos” f

= —j tan~" tan f-ﬁinﬁu’ﬁ

i ja-sin 06

2

1
=—5[9-(—0056}|—j]—[—cosf?}d&]
=—%[—Hcosﬂ+sin6‘]

| 1 .
=+—Ffcosd ——sind

2 2
=1 oos! L =¥ sc
_;cos _t-_'C—E —-X +

Lo x— i 1 C
—;ws_\ x 2\4‘1 x4+ C

I — 2
=;(_'(cos Ty—y1-x" ]+C
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Question 24:

Vat+1 [lug(x2 +1)- Elngx}

4

X

Answer

e lon(e ) -2ioex] T 1) top]
X *

x4+ (3 1)
) ’ ]‘JEL ] J
X ¥

= :
SRS Hlug[l+ 1]

+ 2
x

] Ilx?+] ]
R log| I+—
X ". X x

L TR N T
N z 8 ¥

X

X

Ln.:ll+i:=t = _?dx=u’:
x x
S

1 | ] ( 1
A== 1+ log| 1+— |dx

J e g1+ s
1 r -

=—2J~.-!]ng.fd:
| P

==— 11 .loetdf
A

Integrating by parts, we obtain
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1 ! d :
I=——|logt |t2dt— logt | |#2dt }dt
2{ & I {[dz ¢ ]j } ]

3 3
1 rt 12
——E Iﬂ‘gf‘?— - ?df
L 2 2
1[2 2 2!
=——| =t logr—— |t dlt
2_3 g 3-[ |
= ]_zr; logt 4r§
203 &7
| k] 3
=——1*logr+ - 1°
3/ 0BTy

——1r; lo I—E
3 873

Questi

[ 1—sinx

Fe* |fir
- A\ l—cosx )

Answer



www.toppersguru.com

www.toppersguru.com

7 {l—smrJdr
l—cosx

. X x
]—25‘.1r12m:-52

:FE'T _— = a{'}:
2sin’

I | =

5 X
COSQC™ .
=& 2 —cot— |dx
2 2

= f(x)= —[—%cosec: %) = %cmct %

S Ee“ (f(x)+f'[x}:|dx

. v T
=—| g ®C0l——g- XCol—
2 4

*  sinxcosx
_{4 ] ——dx
b oosT x4sIn x

Answer
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T .
SIN X COsX
Let/ = j4ﬁdx
Peos x+sin x

{sin X C0s Jr}

x
4
== [0S X g
J {cos ¥ +sin x)

cos' x
® tan xsec’
X X
[= [(ERISE X g
o]+ tan” x

Let tan® x =¢ = 2tanxsec’ xdx = dr

T
when x=—,¢1=1
When x = 0, t = 0 and 4
.'.f=l f.=?1
200+
1
5 tan r]"

[
l[tan" I-tan™' 0]
|

:ﬂ

GO | H ba| =

I E 2
cos” x+4sn” x

E cos” x

Answer
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= 2
Cos” X
Let/ = jzfcﬁ'
"oost x+4sinT x
T 2
" Ccos” x
== [ dx

) cus:x+4(l—c05:x]

T 2

b cos” X

= I:, . o 2
cos” x+4—-4cos x

-1 f4-3cos’ x4

= =— _—
34 4-3cos'x
I=_1L34_3m5:x +II1 4 dy
3 4—-3cos" x 34 4-3cos x
== [l [ A0
3 34 dsec x-3
:>!:_T1[x]f+lj‘z—4sec; al el
b3 ’4(]+tan'.x}—3
2 & 2sec’
S I=-t s [T (1)
6 3% 1+4tan x
Consider, I3 2sec a
"+ 4dtan” x

Let 2tanx =7 = 2sec xdy =4t

T
when *=07=0 04 when 2

2 2sec’x L dt
i — iy = —
1+4tan® x 14

=|:Iﬁtl r

—[mn '{:x:;}—tan '{[}}]

n

2

Therefore, from {l .we obtain

n 2zl = w =
f:— + e -
6 32 I 6 6

o
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Question 28:

J; sinx+ LDSX

AJsin 2x

Answer
a .
S sinx+cosx
Let{ = J;J_—dx
5 sin 2x

(sm X+ cosx}

3 ,III—( sin 21

‘L sinx+cosx
1

dx
J—(=1+1-2sinxcos x)

{HITI X+ C0s .'L'} d

:H:_l}
2 EE .
[ Jl—(h]ﬂ X+ C0s .‘{—._S]I'l.TL‘Uh.";}

(sinx + cos x ) dx

\{] - [sin X —Cos :r}:

Let (sinx—cosx)=¢ = (sinx+cosx)dr=dr

-
[}

=™ f
—4J3 3 _
\:E_f:] v nggf: \_}I‘
When “ 7 4 and when -
/= I:: bl
5 Al=r
-1
% it
=i [[ﬁ»f“"ﬁ

1
f : 2
Ry . 1—¢ o
e V! (=)~ . therefore, V1=1" is an even function.

x)dx:EEf{x]dx

It is known that if f(x) is an even function, then Lj
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Question 29:

ax
e
Answer
dx
Letf=£m
]_-c | [Mhﬁ)f
T (i -R) (e )
=_rE+‘Edr
"o l+x-x
=£E(ﬁt+£w‘gfﬁf

2o ][9]

=§[{zﬁ—|}+§[1]
=§(gﬁ
_2-2\2
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Question 30:

® ginx +cosx
[ Sinxcosx
9+16sin2x

Answer

.
$in x +cos.x
Lclf:j" — dx
" 94+1bsiny
Also, let sinx—cosx=1 = (cosx+sinx)dy=ds

When x =0, 7 =-1 and when x = g, r=0

bl
= (sinx—cosx) =/
= sin’ x+cos” x—2sinxcosx =1

= l—sin2x =

=sin2y=1-¢’

0 dt
p=f—
j-'9+16{l—r3)

" il

_J19+Iﬁ—lﬁr"

" i " i
_J'25-1m2"j1(5f_(4,]2

=I[ I log T
! 2[5] - &

=Hlogu)— g %I}

S5+44
S—4

|
=—1Ilog9
40 g

-~

_(.: sin 2xtan”' {sin .'r]fir

Answer
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] T
Let/ = lllsin 2xtan” (sin.x)d =‘[I-’25in.rcos,rran '(sinx)dx

Also,let siny =7 = cosxdy =

When x=0.7 =0 and when x = T

—. =1
2

== 2_[:.- tan~' (¢ )l

)

(
Consider Jr-lan" et =tan™'r -Ir o —H f‘:: (lan" :)I.f d } i
[

a0 | i~
=tan" { ——I—ﬁ-—:f.r
2 A4 2
Flan™r 1 +1-1
= — J o
2 24 144
|
i~ lan | | |
- J'lm dt
2 2 29 1+¢
t* tan”' | .
= ——-f+—tan ¢
5

_'{ﬁ_l]_z_l
2.2 4 2

From equation (1), we obtain
P | T
;=z[___}__1
3 2 2
Qu
-(r x tan x
sec.x +tan x *

Answer
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J.tan'c
Let = ol
‘ -['_su::«ﬂan:« (}

;:L‘{ (fr—:r}tan(ft—-f} Ld (I;Jf(-\')dx:Lr.f{ﬂ—x:lcir)

sec(n—x]+ mn{n—x]J !

— = J I]lﬂn x
(secx + tan x)

(m—x)tanx
== j iy
secx+lanx

Adding (1) and (2), we obtain

2 = -[v Tlanx dr

‘secx+tan x
5N X
:>21’=TEFLX.G{\
] sin.x
_'_
COSY  COsX
=sinx+1—1
=2=n| —— ax
' l4sinx
-- ; 1
:sEf:njrl.n{r—ﬁf S
' " sinx
=] —sinx
:>2F:Tr[.r “—IEI — " dx
boonsT X

—=2l=n"-x jz{scu: X tanxscu_r)air
= 2/ =7 —n[tan x —sec x|

= 2]/ =7’ —xftan T —sec 7w —tan 0 +sec 0]
=2 =n -7 0=(-1)-0+1]
=2=n"-2n

= M =n{n-2)

—>f=§{n—2]



www.toppersguru.com

[ Tpe=1+px=2+[x-3[]ax

Answer

Let 7= [ [pe—1[+[x—2[+[x~3]ax

= 1= [Jx=1lde+ [|x-2]dr+ [[|v—3x

I=1+1,+I, (1)

where, [, = f|x— l|dx, I, = r|x—2|dx, and [, = r|x—3|dx
= [|x=1[dx

(x—1)=0for1<x=<4

s = f(x—l)dx

1 9
:>I|:|:S_4_E|Ii|:§ ...{2}
Il=f|x—2dr
¥y=2z0for2=x=<d4andx-2=0forl<x=2
oy = [(2-x)dv+ [ (x-2)d
42 . 4
JI,ler—x ; 1—2;{}
. 2 B B
:>f2={4-2a2+%}+[3 8 2+4]
1 5
[ =—§2== 3
_ 2+ 5 (3)
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I, = [|x-3]ax

x—3z0for3=x=dandx-3=0forl=x=3

1= [ (3-x)dee [ (x-3)r

2
1 5
=L =|6-4|+| === 4
o=+ 3|3 )
From equations (1), (2), (3), and (4), we obtain
9 5 5 19
=== ==—
2 2 2 2
Question 34:
¢+ dy 2 2
Iﬁ—=——lﬂg—
1'{1‘+1} 3 3
Answer
5 dx
let/{=| ——
j.\"(_rH)
Also, let = ‘1+£ + S

xz{.r+] x x x+1
= 1=dx(x+1)+B(x+1)+C(x*)
= 1= dAx* + 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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k]

Il

:[—mgx—éﬂog[ﬁl}}
{31
o 2)-4-we{2)

2
:]0g4—|ﬂg3—]0g2+§

=]0g2—|ﬂg3+§
2

| [2] 2
=log| —|[+—
8l3)73

Hence, the given result is proved.

Que

fl_re"(.’.r =1
Answer

LetF= -C;m" dx

Integrating by parts, we obtain

[=x [ etdr- J{[i{x}] je-*fir}dx

oy

= [xe” lll - £e*dx
=[x],-[«],

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

Question 36:

Lx” cos* xdx =0

Answer

Letl = L_r” cos’ xdx
Also, let f(x)=x"cos' x
= f(-x)= {—x]” cos’ (—x)=—x"cos" x =—f(x)

Therefore, f (x) is an odd function.

[ f(x)ex=0
It is known that if f(x) is an odd function, then +=
s = I 7 cost xdr =0
1

Hence, the given result is proved.

Question 3
x

L3 sin’ xdx = i

Answer

Let! = _[ sin’ xdx

= Llsin‘x-sinx(fl'

= -E(l —cos” x}sin x dx

x 1
= ‘(-’sin Xl — j-‘ cos” x-sinxdx

t cos’ x 1
s o[ #5]
a2 )
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Hence, the given result is proved.

Question 38:

[#2tan’” xdx =1-log2

Answer

Let ] = j: 2 tan’ x dx
X T

[=2 f“ tan® xtan xdx = 2 I"{sec“ x- l)tan xdx
il }

= Zijsecz_tmnxdx—ijljtanxdx

DT .
:E[ta'; 1 +2[logcos x];

[i]

= l+2{lﬂgcasg—]ngcusﬂ}

1
=1+2] lo loel
{ *a "=J
=l-log2-logl=1-log2

Hence, the given result is proved.

Eﬂiu" xdy = e 1
2

Answer
Let [ = _E:sin" xdx
e, [ — _rls;in".r-l-f.rft

Integrating by parts, we obtain



www.toppersguru.com

.’:I:ﬂin']x-x]:}—flv{]_!-xdx
TSII’I I:I +— .[:r
X

let1 — x> =t O —2x dx = dt
Whenx =0, t=1 andwhEnx:I,r:{]

! :l:xs'.in' x .[J dr
=[xsin ‘x]nﬁ—a[lu{r_l
=sin"{l}+[—ﬁ}

=2

2

Hence, the given result is proved.

Question 40:

I-3x

re Ml
Evaluate as a limit of a sum.

Answer
Letf = ‘rle*: ey

It is known that,

ff[:x}:ﬁ' =(b-a) .lziﬂi[f{a] +fla+h)+..+ j'[a+ (n- I}h)]

Whﬂl‘e,h=bj
H
Here,a=0,b=1, andf(x)=¢" "~
1-0 1
=S h=——=—
noon
fez :~-d1-:[1-ﬂ]|iml[f[n}+_,f'(0+ h]+...+1,r(n+(n_1};,)]

fJ!Ff.H

\ 1 3 _. 21-3n-1
:]1m—Le‘+e"‘ S '“ﬁ']
o R n
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AT s _ Eh —3{n—
= lim— E‘{l+e“’+€ ey e l”’}]
n—eo g L

[ ]
1, 1=(e™)
=lim— e § ———
."l—r'-l“n

:Iirnl e S
W=k g .
l-er"
ell-e”
=|iml ; )
'.?’i"_ ]—E_"
3y s L 1
=g (€1_1)£T3;[ E ]
e .ll_'l
[ 3
A
=g [e 3—l)lim[—— =
e " —]
3
-&" (e ~1 -
— {3 ]]il’ﬂ _1”
. e " -]
(e =
p— w— | lim
3 ( } |:.l|—a.-' {fl_l
_—r:."]+€:
3
° 8
=" | 2% — &
3 I
I dx
e +e’ s equal to

A lan '(L*"J+{T
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g, 1an '(e ")+C

C. log(e"" —¢ ] +C

D. log(e"" +e ")+ C

Answer

Lﬂf=j d dr=jfx dx

e’ +et e +1
Also, let ¢ =1 = e dv=dlr
et
I= ]' _
1+
=tan '1+C
= tan'l(e”)+C

Hence, the correct Answer is A.

Question 42:

e

J- cos2x
( is equal to

sin x + cos _1'}'

I )
_ £ C
A. SiNX+Cosx

B, log|sin x + cos x|+ C

- 10g|5in x—cosx|+C

D [Sin X +Cos .'r]:

Answer
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]_et,f:LxT

(cm‘.x +5in x]‘

2 . 2
Cos” x—sin” x

[wsx+ s1in x]:

_ j-(cosx +sinx)(cos x —sinx) 2

(cosx +sinx}2

dx

Icosx—sinx
cos+sinx
Let cosx+sinx =1 = (cus‘._r—s.in x]a’x: el
sr=[

!
=log+C

=log cosx+sinx +C

Hence, the correct Answer is B.

Question 43:

I fla+b—x)=f(x), then I'T'f.{"-}dxis equal to

.”;hffw_qm
5L
c.b;”ff(ﬂdr
e O
Answer

Let/ =[x f(x)dx (1)
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1=["(a+b-x)(a+b-x)dx [Ef{x}dx =j:f{a+b—x}:fx)
= 1= (a+b-x)f(x)dx

s1=(a+b)[ f(x)ax -1 [Using(1)]

= 1+1=(a+b)[ f(x)d

=20 =(a+b)[ f(x)ds

=1 =[$]ff[x]dx

Hence, the correct Answer is D.

Question 44:
"

tan '[ - de
The value of I+x-x is

A. 1l

B. 0

C.-1

E

D. 4

Answer

Lttf=£tan_|( lr_lﬁ}cix
W1+ x—x

—(1-:

:‘,=I=l:tan‘ (1 dx
I+x(1—x]

= I = _[]I:lan"x—lun"[l—x)]tit I:]]

== _”tan '(1-x)—tan '{]—1+x]]dx
= f= E[lan '{I—I}—ian"(xll]dx

= 1= [[tan™ (1-x)~tan"" (x) Jix -(2)
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Adding (1) and (2), we obtain

21 = £(tan"x+tan" (1-x)—tan™"(1-x)—tan" x)dt
—=2I=10
= I=10

Hence, the correct Answer is B.
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