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Q.1

Solution:

Consider y =sin(3x +5)

Differentiate y with the respect to x,

d_d
e dx(sm(3x+5))

=cos(3x+5) % (3x+5)
[using chain rule]

= cos(3x+5)x[3(1) + 0]
=3cos (3x + 5)

Hence the solution is di (sin(3x+35)) =3cos (Sx +5 )
x

Q.2
Solution:

Consider y = tan® x
Differentiate it with the repect to x,

@ = Ztmlxi(tanx)
dx dx

[using chain rule]

2
=2tanxxsec” x

L d
Hence the solution is |— = (tan2 x) xsec” x
dx

Q.3
Solution:

Consider
y =tan(x’ +45")
A

e _}
y—tanl(x +45 )180°



Differentiate it with respect to x,

A _ itan {(x +45°
dx dx

=sec” {(x + 45°) i

[using chain rule]

= 1;(-)0 sec’ (x° +45°)

- }xi(x" +45°)—0
180 dx 180

Hence the solution is

dx

(tan(x° +45° )) = %sec2 (x° + 45°)

Q.4
Solution:

Consider y = sin(log x)

Differentiate it with respect to x,

% = %sin(logx)
= cos(log x)%(log x)

[using chain rule]

= 1 cos(log x)
X

Hence the solution is

X

(sin(log x)) = i cos(log x)
X

Q.5
Solution:

Consider y = eV

Differentiate it with respect to x,

dy _ d ( i
w )

= eV %(sin \/;)
[using chain rule]

— i xcos\/;i\/;
dx

[using chain rule]




I 1
ey cosx x

1 ;
= ——cos/x x ™
2Jx
Hence the solution 1s
Q.6
Solution:

fan x

Consider y =¢

2x

d_
X

in<x 1
(esm\/;) = cos

2x

X xe

sinﬁ

Differentiate it with respect to x,

d d
4 = —(tan x)

dx dx

[usnig chain rule]

— etanx x SecZ X
Hence the solution is

Q.7
Solution:

a4
dx

(eta.nx) — Seczx etanx

Consider y = sin® (2x +1)

Differentiate it with respect to x,

b _ i[sin2 (2x+ 1)}

dx  dx

= 2sin(2x+ 1)%sin(2x+ 1)

[using chain rule]

= 2sin(2x+ l)cos(2x+ l)di(2x+ 1)
X

[using chain rule]

= 4sin(2x + 1)cos(2x + 1)

=25in2(2x+1)

[Since, sin” 4 = 2sin Acos A}

25in(4x + 2)

Hence the solution is

d. , .
E(sm (2x+l)):25m(4x+2)




Q.8
Solution:

Consider

log,(2x—3)

_ log(2x-3)
log7

[Since,logz = iogb}
oga

=3

Differentiate it with respect to x,

dy 1
dx log7 dx
1 1 d

- log7 . (2x—3) dx
[usnig chain rule]

__ 2
(2x3)log7

Hence the solution is

Q.9
Solution:

Consider y = tan5x

=>y= tan(5x° X

=sec’x (5x° x

i(log(Zx - 3))

—(2x—3)

[usm'g chain rule]

= (—Sﬂ- jse«:2 (Sx“ z j
180° 180°
= (S—ﬂ-Jse«:2 (5x° LJ
180° 180°

= 15877 sec’ (5x°)

o

Hence the solution is,

d 2
—{1 2x-3)|=-————
dx(0g7( * )) (2x—3)10g7
77 j
180°
T Jd( LT ]
1800 Jax " 180°
i(tan(Sx o)) = sec” (Sx )
dx




Q.10
Solution:

Consider y = 2
Differentiate with respect to x,

dy _ i ¥
e dx(2 )

= 2% x log, %(f)
[usnig chain rule]

=3x? x2* xlog,

B . d 3 3
Hence the solution is d—(Z‘ ) =3x"x2" log,
x
Q.11
Solution:

Differentiate it with respect to x,

dy d ..
,7%;(3 )

ooad
=3 log3$(e)

[using chain mle]

=e¢"x3 log3

. : d e X e
Hence the sollution is 3(3 ) =e" x3° log3
Q12
Solution:

Consider y =log 3

=y log3
log x
{Since,logfz = logb}
oga



Differentiate with respect to x,
dy _ d [ log3
dx dx{logx

=log3 %(bg x)

27d
=log3x [—l(logx) Z}E(log x)
[using chain rule]
log3 1

(logx x
_ 10g3
logx x log3

{Since ogh =10a }
loga

1
xlog3(log, x)2
.. |d |
Hence the solution is(—(log,3) = ———————
dx Jclog_%(log3 x)

Q.13
Solution:
Consider y =3

Differentiate with respect to x,
d_y — i(3x2 +2x )
dx dx

=37 log3%(x2 + 2x)

[using chain rule]

= (2x+2)log3x 3" >

. . d 2 2
Hence the sollution is, a’_(3x ”’“) =(2x+2)log3x3"
e
Q.15
Solution:
Consider y = 3"

Differentiate with respect to x,



d)’_d xlogx
E_dx(3 g )

= 3rlosr log3%(xlogx)

[using chain rule]

=31 x Jog3 x%(logx) + logx%(x)}

[using chain rule]

=3 v log3 R logx}

X

= 3rloex (1 + logx) xlog3

Hence the sollution is,

Q.17
Solution:
) 1-x"
Consider y = 5
1+x
Q.18
Solution:

di(3x logx) =log3x 3"~ (1 + logx)
Ix

Consider y = (log sinx)2

Differentiate with respect to x,

% = %(log sinx)’

= 2(10g sin x) X %(log sin x)

[using chain rule]

= 2(logsinx)x

X

=2(logsi
(logsinx)x .

_ 2logsinx

xsinx

Hence the sollution is,

d
sin x E(logx)

|

X

d .2 2logsinx
—(log smx) =—
dx Xsin x




| =

(1= X
Y 1+ x°
Differentiate with respect to x,

1
d_df1-2)
dx  del1+x

1
1= d(1=x
20 1+x° de{1+x°

[using chain rule]

X X

2

2

1+x° (1+x )

[using quotient rule]

_1(1_xzf (1) 5, (1=) (1)

201=x°

(1+x2)2

ba | —

_l 1+x° Dx—2x —2x+2x°
20 1-x7 (]+x2)2
1 —4x
3

\/ﬁ(ﬁ—f)E

:L(‘HQT (1+x7)(=22)~ (1-27) (25)

1 d 1—x?
Hence the sollution s, — 5
dx| V1+x

Q.21
Solution:

Consider y = ¢e’* cos 2x
Differentiate with respect to x,




& = i(ebC cos 2x)
dx dx

o d d (s
=& x E(cosbc) +cos ZxE(e )
[using product rule]
=" x (—sin 2x)i(2x) + cos 2xe™” i(3)6)
dx dx
[using chain rule|

=2 8in 2x + 3e™ cos2x

=e™ (3 cos2x — 2sin 2x)

. d s ; .
Hence the sollution is, E(e”‘cpst) = ™ (3cos2x —2sin 2x)

Q.22
Solution:

Consider y = sin (log sin x)
Differentiate with respect to x,

_ isin(log sin x)
x

= CO0s (log sin x) di(log sin x)
X

[using chain rule]

d .
———0sinx
sinx dx

oS X

= cos(logsin x) x

= cos(logsin x) :in ;

= cos(logsinx)xcot x

Hence the sollution is, di (sin (logsin x)) = cos (logsin x)xcot x
e

Q.23
Solution:

tan 3 x

Considery = ¢
Differentiate with respect to x,



dy _d (s
E_dx(e 3 )

:etanSx %(taﬂ 3X)

[using chain rule]

tan3x

=e x sec’ 3x><i(3x)

d
dx

tan 3 3 2
—(em Y)=3etarl ¥ xsec” 3x

dx
Hence the sollution is,
Q.24
Solution:

AEotx

Consider y =¢

Differentiate with respect to x,

d_y _ i e(ﬁcotx)%
dx  dx

' |
= el %(cotx)z

[using chain rule]

1

= eV %(cotx)z_1 i(cot x)

dx

JJeotx 2
e Xcosec x

2</cotx

Hence the sollution is

Q.27
Solution:

Consider y = tan(esm")

d

dx

(™ )2

JJeotx 2
[+ XcoSec x

2+/cotx

Differentiate with respect to x,

Y _ i[tan es"”']

dx dx
2 sinx d sinx
=sec” (e‘ )E(e )

[using chain rule]

; g d , .
=Secz (emnx)xemnxx_(slnx)
dx




sin x

2 inx
= COS XSec (es'“)xe

- . d inx sin x
Hence the sollution is, —(tan e’ ) =sec’ (e : )x cOS X
dx

Q.30
Solution:

Consider y = log (cos ecx —cot x)
Differentiate with respect to x,

% = %log(cos ecx — cotx)

1
= x(—cosecxcotx+cos eczx)
(cos ecx —cot x)

[using chain rule]

1
= x(—cosecx cotx + cos eczx)
(cos ecx — cotx)

3 cosecx (cos ecx — cot x)

(cos ecx —cot x)

= cosecx

.. d
Hence the sollution is, o (log (cos ecx =cot x)) = oS ecx

Q.33
Solution:

Consider y = tan™" (ex)

Differentiate with respect to x,
% = %(tan_1 ex)

1 d ;.
ey e

[using chain rule]

1 X
- 1+e* e
Clter
Hence the sollution is, i(tam"l ex) S -
dx I+e

Q.34



Solution:

sin”' 2x

Consider y =¢

Differentiate with respect to x,

dy _ d ( gutan
w w7

in- d, . _
zesm 2x X—(Sln lzx)

dx

[using chain rule]

d

_ eshfl 2x % 1 et 2)C

1-(2x)" &

sin—1
2™ 2x

V1—4x?

Hence the sollution is,|—

jx (esm_l 2x) =

De sin™' 2x

\1—4x

Q.35
Solution:

Consider y = (2 sin”" x)

Differentiate with respect to x,

% = %(sin(Zsin" x)

)

= cos(ZSin_1 x)i(Z sin™ x)

dx
[using chain rule]

= cos(2 sin™ x) x2

2«:08(25111"l x)

2

1—x

1-x?

Hence the sollution is

d

dx(sin(2 sin”' x)) =

2cos(2 sin™' x)

1—x°

Q.36
Solution:

-
Consider y = " ¥*




Differentiate with respect to x,

b _ i(emfl \/;)

dx dx

_ tan™! Vx d -1

=¢ E (tan \/; )
[using chain mle]

-l
— oV

;i(&)

l+(\/;)2 dx

e tan™ \/; 1

- 1+x ><2\/;
B eta.n’]\/;

2\/;(l+x)

Hence the sollution is,

d { s B
E(e \/;)_ 2\/;(1+x) '

etan’l \/;

Q.38
Solution:

Consider y = log(tan_] x)

Differentiate with respect to x,

% = %log(tan_1 x)
1 d -
T tan ' x Xﬁ(m | x)

[using chain rule]
v
(1 +x° )tan"I x

Hence the sollution is,

%(log tan”' x) =

(1 +x° )tan_l X

Q.43
Solution:

Consider y = sin’ [log(

2x+3)]

Differentiate with respect to x,




dy d.
d_i = E[smz (log(Zx + 3))]

= 2sin (log(2x + 3))disin(log(2x + 3))
X
[using chain rule]
= 2sin (log(Zx + 3))cos(log(2x + 3))%10;;(2): +3)

1 d
(2x+3) &)
[ Since,2sin Acos 4 = sin 4]

2
(2x+ 3)

=sin (210g(2x + 3)) x

= sin(Zlog(Zx + 3)) X

2
2x+3)

. d g .
Hence the sollution is E(sz log(2x+ 3)) = sin(2log(2x +3))x

~

Q.44
Solution:

Consider y =¢" logsin2x
Differentiate with respect to x,

dy dr ., .
— =—1| ¢ logsin 2x
dx dx [ 8 ]
d "0
= ¢” —logsin 2x +logsin 2x —(e*
dx 8 5 dx ( )
[using product rule and chain rule|
1 d
=e" —(sin2x) + log sin 2x{e”
sin 2x dx( ) . ( )
e d . .
=— cos 2x—(2x) + e logsin2x
sin 2x dx
= 2c0s2xe. C(_)S 2xe + ¢ logsin 2x
sin 2x
= ¢" (2cot 2x + logsin 2x)

.. |d : .
Hence the sollution is, = (e)‘ log sin 2x) =e (2 cot 2x + logsin Zx)

Q.47
Solution:

Consider y = (sin_' x* )4



Differentiate with respect to x,

% = %(sin_1 x* )4

= 4(sin_I x* )%(sin"' x4)
[using chain rule|

. 3 1 d
:4(S11’l 1X4) WE(XA)
4x°
JI-x*
B 16x° (sin_1 XY

8

= 4(sin_1 x* )3

1-x

162 (sin” x* )3

Hence the sollution is, i(sin_1 x4) =
dx 1-x*

Q.50
Solution:

Consider y =3¢™" log(l + x)
Differentiating it with respect to x and applying the chain and the product rule, we get

dy _,dr s
5235[6 3 10g(1+x)}
dy —3x 1 2,3%
3:3(9 E+log(1+x)(—3e3 )J
e—3x
= —3log|{1+:
3(1+x 3 og( +‘C)J

The sollution is,

=3e7" (L —3log(1+ x)]

1+x

Q.56
Solution:

Consider y = cos(logx)2
Differentiating it with respect to x and applying the chain and the product rule, we get



dy d 2
“r_ e 1
cos( og x)

d (log x)2

= —sin(log x)2 e
x

» 2log x

= —sin(log x)
x

dy —2logxsin (log x)z

dx X

dy 2 logxsin(logx)2

dx X

So The sollution is

Q.59
Solution:

Consider y = cos(log x)2
Differentiating it with respect to x and applying the chain and the product rule, we get

d—yzi\/x+1+di x—1

2 y
So,Nx ——=
dx Y
Q.63
Solution:

N
y—\/_\/;

Differentiate with respect to x,



T2k o

dy  x-—1

dx 2 _x\/;

dx Jx Jx

Hence the sollution is,|2x — =

Q.71

Solution:

Differentiate with respect to x,

[using chian rule]

=e' +e (-1)
=)

= \/(ex +e )2 —4e" xe™*

2

[Since,(a—b) - Jla+b) —4ab}

=y —4

[Since e +e = y]




Hence the sollution is, —
dx

Q.72
Solution:

Differentiating with respect to x,

dy d( 2 2)

= =—(va’-x

dx dx
_;i 2 _ 2
e a )

[using chain mle]

[Since,\/az -x = y}

d
N 2
dx

Hence the sollution is,| y

dy

+x=0




