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Continuity & Differentiability

NCERT - Exercise 5.4

Differentiate the following w.r.t. x

1.
ex

sinx

SOLUTION Let y =
ex

sinx

∴
dy
dx

=
d
dx

(
ex

sinx

)
=

sinx
d
dx
(ex)− ex d

dx
(sinx)

sin2x

=
sinx · ex− ex · cosx

sin2x
=

ex(sinx− cosx)

sin2x
,x 6= nπ,n ∈ Z

2. esin−1x

SOLUTION

Let esin−1x

∴
dy
dx

=
d
dx
(esin−1x) = esin−1x d

dx
(sin−1x)

= esin−1x ·
1

√
1− x2

,x ∈ (−1,1)

3. ex3

SOLUTION

Let y = ex3

∴
dy
dx

=
d
dx

(
ex3
)
= ex3 d

dx
(x3) = ex3 ·3x2 = 3ex3 · x2

4. sin(tan−1e−x)

SOLUTION

Let y = sin(tan−1e−x)

∴
dy
dx

=
d
dx
(sin(tan−1(e−x))) = cos(tan−1e−x)

d
dx
(tan−1(e−x))

= cos(tan−1e−x) ·
1

(1+ e−2x)
·

d
dx

e−x

= cos(tan−1e−x) ·
−e−x

(1+ e−2x)
=
−e−x cos(tan−1e−x)

1+ e−2x

5. log(cosex)

SOLUTION Let y = log(cosex)

∴
dy
dx

=
d
dx

log(cosex) =
1

cosex

d
dx
(cosex)

=
1

cosex · (−sinex)
d
dx
(ex) =− tanex · ex =−ex tanex, where ex 6= (2n+1)

π

2
,n ∈ N

6. ex + ex2
+ .....+ ex5

SOLUTION

Let y = ex + ex2
+ .....+ ex5
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Continuity & Differentiability

∴
dy
dx

=
d
dx
(ex + ex2

+ .....+ ex5
)

=
d
dx
(ex)+

d
dx
(ex2

)+
d
dx
(ex3

)+
d
dx
(ex4

)+
d
dx
(ex5

)

= ex + ex2
(2x)+ ex3

(3x2)+ ex4
(4x3)+ ex5

(5x4)

= ex +2xex2
+3x2ex3

+4x3ex4
+5x4ex5

7.
√

e
√

x,x > 0

SOLUTION

Let y =
√

e
√

x

∴
dy
dx

=
d
dx

(√
e
√

x
)
=

d
dx
(e
√

x)1/2 =
1
2
(e
√

x)
−

1
2 ·

d
dx

e
√

x

=
1
2
(e
√

x)
−

1
2 · e

√
x d

dx
√

x =
1
2
(e
√

x)−1/2 · e
√

x ·
1
2
(x)−1/2

=
e
√

x

4
√

ex√x
,x > 0

8. log(logx),x > 1

SOLUTION

Let y =log(logx),x > 1

∴
dy
dx

=
d
dx

log(logx) =
1

(logx)
·

d
dx
(logx)

=
1

logx
·

1
x
=

1
x logx

,x > 1

9.
cosx
logx

,x > 0

SOLUTION

Let y =
cosx
logx

∴
dy
dx

=
d
dx

(
cosx
logx

)
=

logx
d
dx
(cosx)− cosx

d
dx
(logx)

(logx)2

=

logx(−sinx)− cosx

(
1
x

)
(logx)2 =−

 sinx logx+
1
x

cosx

(logx)2


=
−(xsinx · logx+ cosx)

x(logx)2

10. cos(logx+ ex),x > 0

SOLUTION

Lety = cos(logx+ ex)

∴
dy
dx

=
d
dx
{cos(logx+ ex)}

=−sin(logx+ ex)
d
dx
(logx+ ex) =−sin(logx+ ex)

[
1
x
+ ex

]

=−

(
1
x
+ ex

)
sin(logx+ ex),x > 0
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