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Answer :

2 3
Letu=x" and v=x

= a_ 2x and ﬂ
X dx
du

cdu gy 2x _ 2

=3x’

v dvo 3¢ 3x
dx

Q2.
Answer :

Let u= log(1+x2) and v=tan" x

du_ A dg oy _ 2%
:dx (1+x2)dx(1+x) (1+x‘

du
_d_u_&_ 2x X]+x2

o= A =%
dv dv 1+x’ 1
dx
Q3.
Answer :

Letu= (log x)x

Taking log on both sides,
logu = 10g(10g x)x

= logu=x log(log x)




1 du d

= e = xa{log(log x)} + log(log x)%(x)

1 du 1 )d
= e x(logx]a(logx)+10g10gx(1)

du X [lj
=>—=u — |+log logx
dx logx\ x

du 1
= —=(logx) | ——+log logx
dx ( 8 )Logx 808 }

Again, let v=1logx

dv 1 ..
:E_; ...(zz)

Dividing equation (z) by (ii),we get

du (log x)x LO;Y +1log log x:l

dx _
dv 1
dx X
L 1+1 log 1
(logx) ogx( og ogx)
du log x
= — =
dv 1

X
-1

:>z—u=x(logx)x (1+logx x log log x)
v

Q4.

Answer :



(1') Let, u=sin™

Put x=cosé

= u=sin"'\l-cos’@

= u=sin"'(sind) (i)
And, v=cos™' x (11)
Now, xe(O,l)

= cos0e(0,1)
= de (0, Z]
2
So, from equation (i ),
u==6 {Since, sin” (sin@) =6 if He(—%,%ﬂ
=u=cos ' x [Since, cosf = x]
Differentiating it with respect to X,

du_ (iii)
= o

from eguation (ii),

v=cos ' x
Differentiating it with respeet to X,

dv -1 .

E = ﬁ o (ZV)

Dividing equation (iii )by (iv),
du

&_ -1 X\/l—xz ) a’_u_l

& o -l de
dx




(z'i) Let, wu=sin"'v1-x
Put x=cosf

= wu=sin"'y1-cos’
= u=sin" (sinf) (i)
And, v=cos™ x (11)
Now, xe(—l,O)

= cos@e(—l,())

= HE(Z,EJ
2

So, from equation (1) ,

u=r—40 [Since, sin_l(siné’):ﬂ'—é’ if He(%,%ﬂ

= u=xz—cos'x [Sz'nce, X =cos 6’]

Differentiating it with respect to X,

%:0— -1
dx N

du 1
:>E= sz ...(lll)

from equation (ii ) ,

v=cos ' x
Diftferentiating it with respect to X,

dv -1 .
ST )
Dividing equation (iii) by (iv),
du

dx _ 1 ><\/1—)c2
dv 1-x° -1
dx

. du_
R

-1

Q5.

Answer :



(1) Let, u=sin™(4x1-4)

put 2x=cosl

= u=sin"1(2><cosn9 l—coszé’)

= u=sin"' (2cos & sin )

= u=sin" (sin 26) (z)
Let, v=+1-4x" (lz)

Here,

<57 3%)

So, from equation (i),
u=rx-20 {Since, sin” (sin@)=7-0,if 6’6(%, EJ}
= u=x—-2cos” (2x) [Since, 2x =cos 6’]

Differentiating it with respect to X,



du -1 d
P 0—2[1_(2)6)2]‘b€(2x)

du 2

= —= 2
dx 1—4x2( )
du___4

= o= = ...(zzz)
from equation (ii)

dv  —4x

dx Ji—ax

but, x € (—E,—ﬁ]

v A=)

dx - J1-4(-x)’

SN, (iv)

o T
Diferentiating equation (ii) with respect to x;
v _ ;i(1—4x2)
dx  2J1—4x" dx

dv 1
e G —

dx  21-4x
= d_ (v)

o Jas

Dividing equation (iii) by (v)

—_—

(-8

du

E _ 4 5 1-4x*
dv 1—4x —4x
dx

cdu 1

..E X



(i) Let, w=sin” (41427
put 2x =cosf
u=sin"' (2xcos¢9 1—cos’ 6’)

=  u=sin"'(2cosFsinb)

= u=sin"' (sin 219) (z)
Let, v=+1-4x’ (11)
Here,

1
= 2xe(

ﬂ]
=Y

396(0,2)
4

So, from equation (i),

u=20 [Since, sin” (sin@)=0,if G e (—%,%ﬂ

= u=2cos™ (2x) [Since, 2x =cos 49]

=cosfe

Differentiate it with respect to x,



du 2
— 2
dx  1-4x’ @)
du -4

—= -..(iii))
dx  \1-4x*
Dif(erenz‘im‘incr equation (ii) with respect to x,

dv

dv 2\/1 4x* dx(l o )

B ;(—8):)
dx 1-4x"
dv —4x

cbc m ...(iv)

Dividing eguation (iii) by (iv)

du
E 4 1—4x?
@ - \/l 4x* —4x
dx

du



(iii) Let, u=sin" (4x\/1 — 4y’ )

put, 2x =cosl

= uzsin"l(Zxcosé’ 1—005219)

= u=sin" (2cos @ sin )

= u=sin"" (sin 26) (i)
Let, v=~l1—4x" (i)

Here,

s
= 2xe (-1,-%)

3(96(3—7[,7[)
4

So, from equation (i),
u=mr-20 {Since, sin” (sin@) =7z -0, if 96(%,3—7[]}

b

L

= u=rz-2cos™ (Zx) [Since, 2Xx =¢os 49]

Differentiate it with respect to x,



= —= R ¥77]
dx  \J1-4x’ ( )

from equation (ii),
dv  —4x

dr \JI_ay
but, x (— —LJ
. " 2\2

Ldv —4

Vv ,/1 4(~x)’

L ()
dx \/1 —4x

Dividing equation (i[[) by (iv)

du

NI | —

EZ 4 y 1—4x*
dv 1—4x 4x
dx

du 1

“dv x

Qo.

Answer :



1 -1
Let, wu=tan” ( tr’ J
put  x=tanf
l+tan2¢9 |
= u=tan"'
tan@
(Sec@ 1]
= u=tan
an @
(1 cos@)
= wu=tan~
sin 8
2sin? =
= u=tan™"
2sin —cos —
o
= u=tan™ (tana) (1)
And,

.o 2x
v =sin .
1+x°

. _1( 2tan @ J
= vy=sin | ——

1+tan’ @
= v=sin" (sin26) (zz)
Here,
—-l<x<1

= —l<tanf <1

=T pZ ..(4)
4 4
So, from equation (z)
u :Q Since, tan™ (tané’)zé?, if O€ —E,z
2 22
=u =%tan'1x [since, x =tan 6]
a1 ]
dx  2\1+x°
du 1

=—0  ..(i)

:> _
de 2(1+x7)
Now, from equation (ii ) and (A),
v=20 [Since, sin” (sin0) =0, if Oe [—%%ﬂ

=v=2tan"'x [Since, x = tan 6]



dv 1
—=2 ooz
dx (1+x2) (W)

dividing equation (iii)by(iv) ,
du

dx _ 1 Xl-l—)c2
dv 2(1+x2) 2
dx

cdu 1

Tdv 4

Q7.

Answer :



(i) Let, u=sin" (ZXM)
Put x=sinf
= u=sin_l(2sim9 1—sinz<9)
= u=sin‘1(2 sin(i‘cos@)
And,

Let v =sec

= v=sec” ! ]
cosd
= v=sec™ (Seu9)
= v=cos” L
1
cosd
= v=cos (cos@) (zz)

Here,

1

xe|0,—
&
. 1

= sm@e(o,

)
= Oe (O, zj
4
So, from equation (i),
u=20 [Since, sin” (sin0) =0, if Oe (—%,%H
1

Let, u=2sin"" x [Since, x =sin 0]

Differentiating it with respect to X,



j;: ﬁ ...(lll)

And, from equation (ii),

v=0 [Since, cos™ (cos 6) =6, if B¢ [0,77]]
=y=sin"'x [Since, x =sin 4]
dv 1

E— ﬁ(”})
(

dividing equation iii) by(iv),
du
dx 2 \/1 —x’

dv \/lx 1
dx

du
Cdv

=2



(ii) Let, wu=sin™ (2x\/1—x2)

Put x=siné

= u=sin"’ (Zsiné’ 1—sin2¢9)

= u=sin"' (2sind cos0)

= u=sin"' (sin26) (i)
And,

1
= v=sec” ( ]
l—sin* @
1 1
= Vv = sec
cos @
= y=gsec™ (sec@)
1 1 |: , - -1 ( 1 le
= vy=cos | —— Since; sec  x=cos | —
1 X
cosf
= v=cos ' (cosd) ..(#)
Here,

= sinfe|l—,1
)

= e z,z
4°2

So, from equation (i),
u=260 [Since, sin”' (sin@) =6, if Ge(—g,gﬂ

Let, u=2sin"" x [Since, x=sinf]



== - ..(iif)

And, from equation (ii),

v=40 [Since, cos™' (cos 19) =0, if fe [077]]
=v=sin"x [Since, X =sin 6’]
av_ 1

™
dividing equation (iii) by (iv),
du

dx _ 2 y 1—x
dv \/1—xz 1
dx

. du —
Sre

2

Q8.

Answer :
Let, u= (cos x)sm
Taking log on both sides,

logu =log (cos x)sm

= logu =sinx log (cos x)

Differentiating it with respect to x using chain rule,

1 du d d
——=sinx—{(log cosx)+log cosx —{(sinx using product rule
u dx dx ( & ) g dx ( ) [ &p ]

. d
= = sin x(cosx]a(cosx)ﬂog cosx(cosx)

du .
= o =u [(tan x) X (—sm x) +log log x(cos x)}
:>%z(cosx)sm[cosxlogcosx—sinx tanx] (z)
/x

Let, v= (sin x)cm

Taking log on both sides,



COSX

logv = log(sin x)

= logv=cosx log (sin x)

Differentiating it with respect to x using chain rule,

1dv d . . d ,

T = cosxa(log sin x) +logsmxa(cos x) [usmg product rule]
L dv I Yd,. . .

= e cosx( o ]E(smx) +log smx(—sm x)

= Gl = v[cotx(cos x) —sin x logsin x]

= @ (sin x)w“ [cotx (cos x) —sin x logsin x}

dividing equation(i) by (ii),

Cdu (cosx)sm [cosxlogcosx—sinx tanx]

Cdv (sin x)cm [cotx (cos x) —sin x logsin x}

Q9.

Answer :



2
Let, u= sin_l( xzj
1

+x
Put x=tand
. _1( 2tan @ J
= wu=sin" | ———
1+tan~ ¢
= u=sin" (sin20) (1)
]_ 2
Let v=cos_l( xzj
1+x
-1 1_tan2€
=  v=cos 5
1+tan” @
= v=cos’ (cosZH) (zz)

Here, 0<x<1
= O<tanf<l

= 0<n§’<Z
4

So, from equation (i),

=26 [Since, sin” (sin6) = 6, if He(—%,%ﬂ
=u=2tan" x [Since, x = tan 6]

du 2

T ...(iti)

from equation (ii ),

v=20 [Since, cos™! (cos 6’) =60,if B¢ [0,72']:|
=v=2tan"" x [Since; x=tan 6]

dv 2 )

E—l—’_xz ...(ZV)

Dividing equation (iii) by (iv),

du

dx _ 2 ><1+)c2
@_1+x2 2
dx

.du_

..E

1

Q10.

Answer :



1
Let, u=tan™ ( * ax)
1—ax

Put ax=tan@

- l+taﬂ6
= wu=tan
1-tan @
tang-l-tané’
= u=tan"
T
1—tan—tan &
4
_ s
= u=tan"'|tan| =+8
L 4
T

= wu=—+0
4

= Lt=%+tem_1 ax) [Since, tané’:ax]
d—M=O+%i(ax)
dx 1+(ax) dx
du a .
:E_l-l-azxz (l)
Now,
Let, v=+/l+a’x’
»___ i £
dx  2\1+a’x" dx
ﬂ=;(2azx)
dx 21+ a*x?
d__ax (if)

: —
dx  \1+a’x*

Dividing equation (l) by (ii),

du

E_ a X\/l—i-azxZ
v 1+a’x a’x
dx

duw _ 1

dv axv1+a’x’

Ql11.

Answer :



Let, u=sin"' (ZY\/F)

Put x=sind

= u=sin"'(25inz9 l—sinzé’)
= u=sin"'(2sinfcos0)

= uzsin_l(sinZH) (z)

Let v=tan~

: smHJ
= v=tan
cosd
= v=tan" (tan@) (zz)
1
Here, < X< —=
V202
= L <sinf < —
B B
= _z <f< @
4
So, from equation (i),
=26 [Since, sin” (sin6) =6, if e [—%%ﬂ
=u=2sin""x | Sinces = sin 6]

Differentiating it with respect to X,

du_ 2 -..(iif))
dx  1-x*

from equation (ii ) ,

v=0 {Since, tan™ (tan0) =0, if O e (-%)%H

= vy=sin" x [Since, x=sin 6]

Difterentiating it with respect to X,



dv 1 .
= W)
Dividing equation (iii) by (iv),
du

dx 2 XM—f

FN

X

dx

e
dv

Q12.

Answer :

Let, u= tan"‘( 2x2j
1—x

Put x=tand

_1( 2tan & )
= wu=tan | ———
1—tan” 6
=  u=tan" (tan 249) (z)

1_ 2
let, y=cos ( sz
1+x

[1l-tan’> &
= v=cos | ———
l+tan™ &

= v=cos " (cos20) .. (i)
Here, 0<x<1
= O<tanf <1

=  0<o<Z
4
So, from equation (i),
u=20 [Since, tan™ (tan 6’) =0,if O (—%,%H
1

= u=2tan  x [Since, X =tan 49]

differentiating it with respect to x,



du 2
dc  1+x°
From equation (ii),

v=60 [Since, cos™ (cos 6’) =4, if Ge [07[]}

..(iif)

—=vy=2tan" x [Since, x =tan 19]
dv 2 :
= (iv)
Dividing equation (iii) by (iv),
du

de__2 1+x°

v 1+x° 2

dx

. du —
s

|

Q13.

Answer :

-1
Let, wu=tan™ X
x+1

Put x=tand

= u=tan”' (

tan &—1
tan & +1

T
tan & —tan —
= u=tan" 4

1+tam9tan%

~ u=tan” _tan(@—%ﬂ (i)

Here, —l<x< l
2 2

= —l<tan¢9<l
2 2

= —tan™' 1 <@ <tan™ (l
2 2

So, from equation (i),

T
=u=tan x _Z [Since, X =tan (9]



differentiating it with respect to x,

== .(id)

Let, v=sin™ (Sx— 4x3)
Put x=sind

= v=sin" (3 sind—4sin® 6)

=  v=sin"'(sin30) .. (iii)

Now, ——<x<—

2 2
= ——<sinf<—
= ——<f< z

6

So, from equation (iii),
v=230 [Since, sin™ (sin 49) =0,if B¢ [—%,%ﬂ
= vy=3sin"'x [Since, X =sin 6]
dv 3

E_ ﬁ ...(iv)

Dividing equation (iii) by (iv),

du

iz 1 ><\/1—x2
v 1+x° 3
dx

Ldu_ N1-xT

v 3(1+x%)

Ql14.

Answer :



o cosx
Let, u=tan '( ]

1+sinx
-l T X
= u=tan |tan| ———
[ (4 2H
T X
= U=———
4 2

Differentiating it with respect to x,

du_q_(1
dx 2

du 1 .
E——E (1)

Let, v=sec'x
Diftferentiating it with respect to X,

dv 1 ¥
e ..(i)
Dividing equation (i) by (ii),
du

&__lxx\/xz—l

A
dx

du _ —xvx* =1
dv 2
Q15.

Answer :



2>
Let, wu=sin~ ( Y)
1+ x-

Put x=tand = @ =tan"' x,
2tam9
=
l+tan 0
=  u=sin"'(sin20) (1)
Let, v=tan~ ( )
|
2tan<9
=
l—tan 17
= v=tan~ (tan2¢9) (11)
Here, —1<x<1
= —l<tanf<1
= —£<tan6?<£
4 4

So, from equation (i),

=26 [Since, sin” (sin8) =6, if fe [—%%ﬂ

Differentiating it with respect to x,

du 2

PR ...(m)

from eguation (ii ),

V=20 [Since, tan™ (tan 0) =6, if He(—%,%ﬂ

=vy=2tan"' x

Differentiating it with respect to x,

22 ()
Dividing equation (iii) by (iv),
du

dx _ 2 N 1+x°

v l+x 2

dx

du



Q16.

Answer :

Let,u =cos™ (4)63 - 3x)
Put,x=cosl

=6@=cos' x

Now,u =cos™ (4 cos® @ —3cos (9)

=u=cos’ (cos 3«9)...(1’)

=)

Let,v=tan™
X

| V1=cos’ @

Svy=tan | ———
cosf
= y=tan™ sin &
cosd

= y=tan™ (tan 19)...(ii)
Here,
1
—<x<l1
2

|
= —<cosf<l
2
So, from equation(i),
U= 3:9[Since, cos™ (cos 19) =0,if0 e [0, 77]}
=u=3cos ' x
Differentiating it with respect to X,

du_ -3 ..(iif)
dx  1-x*

From eguation (ii) ,

v=40 {Since, tan™' (tan 6’): o, if 65(—%)%}}

=v=cosx

Differentiating it with respect to X,



& ()
dx  \1-x*

Dividing equation (iii) by (iv) ,

—  y=tan" bine]
cosf
= u=tan" (tan 19) (1)
And
Let, v=sin" (Zx\/;)
v=sin"" (2 sin@+/1—-sin’ 6’)
v=sin"'(2sin O cosd)
v=sin" (sin 219) (11)
Here,
1
- NG <x< ﬁ
= —J—<ﬁn6<——
V2 V2
Vg

= -ZcpZ
4

So, from equation (i),

u=40 [Since, tan” (tan ) =0, if O e (—%7%H

—Su=sin"'x



Difterentiating it with respect to X,

du_ 1 ..(iii)
dx  \1-x*

from equation (ii),

v=20 {Since, sin™ (sin (9) =0,if B¢ [

= y=2sin"' x

Difterentiating it with respect to X,

E: - ...(iv)

Dividing equation (iii) by (iv),
du

%Z(Jlixz](qj

dx
Jdu 1
Tdv 2
Q18.

Answer :

T

- 3

Al



Let, u=sin"' (\/1 —x’ )

Put x=cosé
= f=cos' x
We get, u=sin"' (sind) (i)

Let

, v=cot™ ad
cor'| |

= v=cot™ (COSHJ

= v=cot” (00149) (lz)
Here,

O<x<l
= 0O<cosf«l

= 0<f<2
2
So, from equation (i),
u=40 [Since, sin” (sin®) =0, iff e [_%’%ﬂ
=u=cos " x

Differentiating it with respect to x,

du -1

E = m ...(zzz)

From equation (i[ ),

v=4 [Since, cot™ (cot@) =0,if B¢ (0, 72')]

-1
= V=C0S X

Differentiating it with respect to x,



So—=1
dv

Q19.

Answer :

Let, u=sin"' (Zax\/] —a’x’ )

Put ax=sinf = @ =sin"' (ax)
u=sin™ (2sin¢9 1—sin? 49)

= u=sin"' (2sin&cosb)

=  u=sin"'(sin20)

And

Let,

v=vl—=a’x’

Differentiating it with respect o X,
dv 1

dr NIEY

dv 0—2a’x
o> —=| —
dx 2V1—a’x?

x%(l—azxz)

d—u=2>< ! i(ax)
dx 1—(ax)" &

du 2

E: 1— a5 (a)

du 2a



Dividing equation (iii) by (ii) ,
du

ﬂ:( 2a J Vi-a’x’
v J1-a’x

2

av —a’x
dx

L2

Cdv ax
Q20.

Answer :



_1(1—tan49
= u=tan
l1+tan @
= uztan_‘[tan(%—eﬂ (z)
Here,
-l1<x<l
= —l<tanf<l
T T

= ——<f<—
4 4

= Zs95%
4 4

= L9
4 4

= 0<£—¢9<£
2

So, from equation (i),

u=2"-0 Since, tan".(tan 0) =6, if. @ | -= .=
4 2°2
—Su="—tan"' x
o (A
dx 1+x
du 1 3
E:_I_FXZ ...(ll)

And let, v=+1-x"

ﬂ2—1 Xi(l—xz)
dx  2\1-x* dx

@: ! —2x)

dx  2J1-x?

av —X
:Ez o ...(zzz)

Dividing equation (ii) by (iii),

du

i__ 1 X\/l—x2
v 1+x* —x
dx

Cdu  N1I=X’

Hg_x(1+x2)



