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Chapter 5: Continuity and differentiability.

Exercise 5.4
X
1. Differentiating the following w.r.t x:—
sin x
Solution:
Let y= .e
sin X

Differentiating wrt x, we obtain

Cdy . d o
ﬂ_smx&(e )—e &(smx)

dx sin’ x

_sin x.(e*)-e*.(cosx)

sin? x

e* (sinx—cos x)

= Sin? x X#nr,nel’
2. Differentiating the following e*" *
Solution:

Let y =g

Differential wrt x, we obtain

d d [ sinx
prariCaly

N es"‘*lx.i(sin‘1 x)

dx dx
— esin’lx 1
1-x2
esin’lx
=
1-x°
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. ﬂ B esin’lx
N dx 1— X2

,Xe(—l,l)

3. Differentiating the following wrt x: ¥
Solution:

Let y=e*

By using the quotient rule, we obtain

e .%(ﬁ) =e* 3x% =3x%"

4. Differentiating the following w.r.t x: sin(tan’l e’x)
Solution:

Let y=sin(tan"e™)

By using the chain rule, we obtain

% : %[Sin (tan™e )}

= cos(tan‘1 e‘x).%(tan‘1 e‘x)

.. 9 1 d,
=cos(tan1e ).m.&(e )

_cos(tane™) g

=T 1.2 ¢ -&(—X)

e cos(tan‘1 e‘x)

(-1)

1+

—e™* cos(tan‘l e‘x)

1+e™
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5. Differentiating the following w.r.t x: |Og(COSex)
Solution:

Let y =log(cose”)

By using the chain rule, we obtain

% = (;j—x[log(cos ex)]

1 d )
:cosex'&(cose )

1, . d,.
= .(—sme )&(e )

—-sine*
= e
cose”

=—e*tane*,e” ¢(2n+1)%,n eN

6. Differentiating the following w.r.t X:e*+e* +.......... +ef
Solution:

i(ex+eX2 F o +e"5)

dx

=3 +(eXz 2x) +(ex3 3x2)+ (ex4 4x3)+(eX5 5x4)

2 3 5
=¥ +2xe* +3x%" +5x%e*
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7. Differentiating the following w.r.t x: Je x>0

Solution:

Let y=\/£

Then, y? =¥

By differentiating this relationship with respect to x, we obtain

[by applying the chain rule]

dy el
=>——=——
dx  4yJx

dy el

:__—
dx - ae x

&
e,

dX gyxe™

,X>0

8. Differentiating the following w.r.t x:log(logx),x>1
Solution:

Let y=log(logx)

By using the chain rule, we obtain

dy _d
vl deOg(IOQ X)]

1 d
=——.—(I
log x dx(ogx)
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’ _ 11
log x X
— ,x>1
xlog x
9. Differentiating the following w.r.t x: COSX >0
log x
Solution:
Let y= CoSX
log x

By using the quotient rule, we obtain

d d
dy &(cos x)log x —cos x&(log X)

dx (log x)*

. 1
—sinxlog x—cos x =
X

(log x)’

_ —[xlog x.sinx+cosx] >0

x(log x)2

10.  Differentiating the following w.r.t x:cos(logx+e*),x>0
Solution:

Let y=cos(logx+e”)

By using the chain rule, we obtain

y =cos(logx+e”)

%:—sin[log x+eX]%(log x+e')

=sin(log x+e")[%(|og X)_‘_%(ex)}
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=—sin(log x+ex)(%+er

:(£+exj5in(logx+ex),x>0
X




