
Calculus with exponentials and logarithms

The exponential function is defined
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b is the base and ax is the exponent.

The inverse function is the logarithm
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This basic result allows us to find the derivative of 

The domain of lny x= is 0 x< < ∞

To cover the full range of x we have a more general result
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We can use the results above 
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We can use the chain rule to generalize
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We can use the results above 
to differentiate more general 
expressions for exponential
and logarithmic functions of 
any base
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Integrals of exponential and logarithmic functions

Since integration is the inverse of differentiation:
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We can use the above results to prove a more general theorem:

We can use integration by parts to integrate the logarithm of x
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Summary

1

( ) 0axf x b b
−

= >

=

1ax ax
ae dx e c= +∫

Mathematics topic handout: Calculus with exponentials and logarithms  Dr Andrew French. www.eclecticon.info PAGE 2

'

1

1

( )
ln ( )

( )

df
dx

f dx

df
f

f x
dx f x c

f x

=

=

∴ = +

∫

∫

∫

3 2

2

2
3 2

3 2

( )

( ) 3 2

3 2
ln

f x x x

f x x x

x x
dx x x c

x x

= −
′ = −

− = − +
−∫

( ) cos

( ) sin

sin
tan ln cos

cos

tan ln cos

f x x

f x x

x
dx xdx x c

x

xdx x c

=
′ = −

− = − = +

∴ = − +

∫ ∫

∫

1 1

2.718281828459

( ) log

ln
log

ln

ln

1
ln

1
l

...

og
ln

ba

b

ax ax

ax ax

b

f x x

x
x

b

d
e ae

dx
d

b ab b
dx
d

x
dx x

x
x

e

d

dx b

− =

=

=

=

=

=

=
( )

'

ln
ln 1

log
ln

1
ln

( )
ln ( )

( )

ax
ax

b

b
b dx c

a b
x x

dx c
b

dx x c
x

f x
dx f x c

f x

= +

−
= +

= +

= +

∫

∫

∫

∫

∫


