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Exercise 5.4

1. Differentiate the following w.r.t. x:

ex

sinx

Solution:

ex

Given expression is —
sinx

X
Lety = ;W therefore,

d . . d
X X . .
dy e .gysinx—sinxz—e”  eXcosx—sinx.e* _ e*(cosx—sinx)

dx sinZ x sinZ x sin2 x

2. esin‘1 x

Solution:
. . . ia—1
Given expression is eS™" ~ ¥

Let y = eSi""" ¥ therefore,

dx dx "V1-x2 1-x2 "

d in—1 a
ay eSin" x

Solution:
. . . x3
Given expression is e
3
Lety = e*, therefore,
d 3 . d 3 3
&= ex 3 = X", 3x% = 3x%e*

=e” .—Xx" =
dx dx
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4. sin(tan"te™¥)

Solution:
Given expression is sin(tan™! e 7¥)
Let y = sin(tan™! e %), therefore,

d 21 —x d
2 = cos(tan™te™*).=tan
dx dx

1 d _y
1+(e™™)2 " dx

-1

e ¥ = cos(tan™t e ™).

1
1+e~2%"

~X cos(tan~e™¥)

—e )= _¢
( € ) 1+e—2%

= cos(tan"te™).

5. log(cose”®)

Solution:
Given expression is log(cos e*)
Let y = log(cos e*),

Therefore,

d 1 d 1
= .—cose* =
dx cose* dx cose*

. d
(—sin ex)aex = —tane*.e*

6. eX+e* 4.t

Solution:
; i ie pX x? x5
Given expressionise* +e* +---t+e
x x2 x3 x* x>
Lety =e* +e* +e* +e* +e”*,therefore,
dy x x2d 2 x3d 3 x*d 4 x5d s
—=e et —x et —x et —x et —x
dx + dx + dx + dx + dx
2 3 4 5
=eX+e*.2x+e* .3x%2 +e* .4x3 + e*".5x*

= e* + 2xe* + 3x2e*’ + 4x3e*" + 5x*e*’

7. eﬁ,x >0
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Solution:
Given expression is v e‘/z,x >0

Lety=\/e‘/§

edukalpclasses.com

Therefore,
d 1 d 1 d 1 1 eVx
v _ & oVx = .e‘/}.—\/}: eVx L —
dx  9y/evx dx 2JeVx dx 2JeVx 2Vx  4Vx
8. log(logx),x > 1
Solution:
Given expression is log(logx),x > 1
ex
Let Y= sinx
Therefore,
d 1 d 1 1 1
2= .—logx = ==
dx logx dx logx x «xlogx
CosXx
9 , x>0
logx
Solution:
. . . CosXx
Given expressionis——,x > 0
logx
CosXx
L =
ety logx
d d . 1
dy logxacosx—cosxalogx logx.(— smx)—cosx.; —(xsinxlogx+cosx)
Therefore, — = = =
dx (log x)? (log x)? x(log x)?

10. cos(logx + e*)

Solution:

Given expression is cos(log x + e*)
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Let y = cos(logx + e%)

Therefore,

d_y__ . x i XY — o X l X
o sin(logx + e ).dx(logx+e ) = —sin(logx + e ).(x+e )
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