
Calculus  
Lesson  5.1:  The Natural Logarithmic Function:  Differentiation 

Mrs. Snow, Instructor 
 

 
When we were introduced to the General Power Rule, it came with an important disclaimer – it 

does not apply when 𝑛 = −1.  So, what is the antiderivative of 𝑓(𝑥) =
1

𝑥
? ? ?  Well, that is where 

the Second Fundamental Theorem of Calculus comes in to play; it will allow us to define this 
crazy function! 

 
 

 

 



 

Expand the following logarithms 

 
 

 
 
 

 
 
 

 
 
 
 

The Number e 

 

Evaluating Natural Logarithmic Expressions 

 

 



 
Differentiation of Logarithmic Functions 

 
 
 
 

 
 
 

 
 
 

 
 
 
 

Logarithmic Properties as Aids to Differentiation 
• Differentiate: 

 
 



And yes, we can use logarithms to help us in differentiating nonlogarithmic functions! 
 

Logarithmic Differentiation       
 
Find the derivative of: 

 

𝑦 =
(𝑥 − 2)2

√𝑥2 + 1
     ,   𝑥 ≠ 2 

 

Remember that logarithims are undefined for negative numbers, hence, you will find 
expressions with the 𝑙𝑛|𝑥|.  That is OK, we are able to differentiate as if the absolute values 
signs were not present.  

 

Derivative Involving Absolute Value 
• Find the derivative of: 

f (x) ln cosx
 

Finding Relative Extrema 
• Locate the Relative Extrema of: 

 2y ln x 2x 3  
 

 


