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Change-of-base identities are useful for 
calculating derivatives and integrals of 
exponential and logarithmic functions in 
terms of other bases: 

𝑏𝑏𝑥𝑥 = �𝑒𝑒ln 𝑏𝑏�𝑥𝑥 

log𝑏𝑏 𝑥𝑥 =
ln 𝑥𝑥
ln 𝑏𝑏

 

d
d𝑥𝑥

𝑒𝑒𝑥𝑥 = 𝑒𝑒𝑥𝑥  

d
d𝑥𝑥

ln|𝑥𝑥| =
1
𝑥𝑥

 

d
d𝑥𝑥

ln 𝑥𝑥 =
1
𝑥𝑥

,     𝑥𝑥 > 0 

�𝑒𝑒𝑥𝑥 d𝑥𝑥 = 𝑒𝑒𝑥𝑥 + 𝐶𝐶 �
1
𝑥𝑥

 d𝑥𝑥 = ln|𝑥𝑥| + 𝐶𝐶 
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Appendix 1: Symbolic derivation of derivative of exponential function 
 

 

d
d𝑥𝑥

𝑏𝑏𝑥𝑥 = lim
Δ𝑥𝑥→0

𝑏𝑏𝑥𝑥+Δ𝑥𝑥 − 𝑏𝑏𝑥𝑥

Δ𝑥𝑥
 

d
d𝑥𝑥

𝑏𝑏𝑥𝑥 = lim
Δ𝑥𝑥→0

𝑏𝑏𝑥𝑥𝑏𝑏Δ𝑥𝑥 − 𝑏𝑏𝑥𝑥

Δ𝑥𝑥
 

d
d𝑥𝑥

𝑏𝑏𝑥𝑥 = 𝑏𝑏𝑥𝑥 � lim
Δ𝑥𝑥→0

𝑏𝑏Δ𝑥𝑥 − 1
Δ𝑥𝑥

�
�����������
if quantity = 1,
rename 𝑏𝑏 as 𝑒𝑒

 

d
d𝑥𝑥

𝑒𝑒𝑥𝑥 = 𝑒𝑒𝑥𝑥 

�𝑒𝑒𝑥𝑥 d𝑥𝑥 = 𝑒𝑒𝑥𝑥 + 𝐶𝐶 
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Appendix 2: Symbolic derivation of derivative of natural logarithm of absolute value function 
 

 

ln(𝑥𝑥) is the inverse of 𝑒𝑒𝑥𝑥 

𝑔𝑔′(𝑥𝑥) =
1

𝑓𝑓′�𝑔𝑔(𝑥𝑥)�
 

d
d𝑥𝑥

ln 𝑥𝑥 =
1

𝑒𝑒ln 𝑥𝑥
 

=
1
𝑥𝑥

,     𝑥𝑥 > 0 

d
d𝑥𝑥

ln|𝑥𝑥| =
d

d𝑥𝑥
ln�𝑥𝑥2 

d
d𝑥𝑥

ln|𝑥𝑥| =
1

𝑒𝑒ln√𝑥𝑥2
⋅

1
2

(𝑥𝑥2)−
1
2 ⋅ 2𝑥𝑥 

d
d𝑥𝑥

ln|𝑥𝑥| =
1

|𝑥𝑥| ⋅
1

|𝑥𝑥| ⋅ 𝑥𝑥 

d
d𝑥𝑥

ln 𝑥𝑥 =
1
𝑥𝑥

,     𝑥𝑥 > 0 
d

d𝑥𝑥
ln|𝑥𝑥| =

1
𝑥𝑥

 

 �
1
𝑥𝑥

 d𝑥𝑥 = ln|𝑥𝑥| + 𝐶𝐶 
 


