
Logarithmic and Exponential Functions 
 

I.  Natural Log Properites: 
 1.  ln (ab) = ln a + ln b 
 2.  ln (a/b) = ln a – ln b 
 3.  ln ab = b ln a 
 
II. Derivative of Natural Log Function 
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Sometimes we may have to rewrite the problem involving natural log before 
taking the derivative.  This is what makes natural log derivatives easy to handle. 
 
Examples: 
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Now taking the derivative gives 
22 99

2

2

1
)('

x

x

x

x
xf

−
−

=







−
−

=  

 � xxxf cosln)( =  

xxxf coslnln)( +=   x
xx

x

x
xf tan

1

cos

sin1
)(' −=−=  

 � 65ln53ln
65

53
ln)( −−−=

−
−

= xx
x

x
xf  

  
65

5

53

3
)('

−
−

−
=

xx
xf  

 
 
 
 



III.  Logarithmic Differentiation 
Sometimes we need to use natural logs to take the derivative of a complex 
function.  Whenever there are products and quotients of numerous 
expressions in the problem, or an expression of x raised to an expression 
of x we use logarithmic differentiation. 

 

Example:  
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1. First taking natural log of both sides. 
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2. Rewrite the RHS using the natural log properties. 
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3. Take derivative of both sides with respect to x.  Note the implicit 
derivative on the LHS. 
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 4.  Simplify and solve for y’. 
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5. Plug in for y. 
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Example:  xxy )1( −=  

4. First taking natural log of both sides. 
xxy )1ln(ln −=  

5. Rewrite the RHS using the natural log properties. 

1lnln −= xxy  

6. Take derivative of both sides with respect to x.  Note the implicit 
derivative on the LHS. 
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 4.  Simplify and solve for y’. 
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6. Plug in for y. 
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IV. Derivative of Exponential Function 
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Don’t forget to review old derivative rules and techniques.  How would you take 
derivative of the function below? 
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