
Derivatives of

Exponential and Logarithmic functions

(sections 3.11)

The Exponential functions are differentiable ; here are their deriva-

tives:

d
dx e

x = ex

d
dx ax = ax ln(a)

Applying the chain rule , here are the formulas when interim vari-

ables are involved:

d
dx e

u = u′ eu

d
dx au = u′ au ln(a)

Example. Find dy
dx if
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(a) y = ex
2−x

(b) y = 3sinx

Solution of part (a).

d

dx

(
ex

2−x
)
= (x2 − x)′ ex

2−x = (2x− 1)ex
2−x

Solution of part (b).

d

dx

(
3sinx

)
= (sin x)′ 3sinx ln(3) = (cos x) 3sinx ln(3)

Example. Find dy
dx if

(a) y = x3 e2x
2−1

(b) y =
√
x+ e3x

Solution of part (a). Step 1. Set u = 2x2 − 1. Then{
e2x

2−1
}′

=
d

dx
{eu} =

(
d

du
eu
)(

du

dx

)
= eu u′ =

(
e2x

2−1
)
(4x)

2



Step 2.

dy

dx
= {x3}′{e2x2−1}+{x3}{e2x2−1}′ = {3x2}

{
e2x

2−1
}
+{x3}

{
(4x)e2x

2−1
}

= {3x2}{e2x2−1}+ (4x4)e2x
2−1 = (3x2 + 4x4)e2x

2−1

Solution of part (b).

y =
(
x + e3x

)1
2 ⇒ y′ = 1

2

(
x + e3x

)−1
2
(
x + e3x

)′
= 1

2

(
x + e3x

)−1
2
(
{x}′ + {3x}′ e3x

)
= 1

2

(
x + e3x

)−1
2
(
1 + 3 e3x

)
= 1+3e3x

2
√
x+e3x

The logarithmic functions are differentiable ; here are their deriva-

tives:
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d
dx lnx = 1

x x > 0

d
dx loga x = 1

x ln(a)

Applying the chain rule , here are the formulas when interim vari-

ables are involved:

d
dx lnu = u′

u x > 0

d
dx loga u = u′

u ln(a)

Example. Find dy
dx if y = log0.7(x

3 − x)

Solution.

d

(
log0.7(x

3−x)

)
dx = (x3−x)′

(x3−x) ln(0.7)
= 3x2−1

(x3−x) ln(0.7)
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