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The Chain Rule and Implicit Differentiation 
 
 
Assuming  and , hence   ( )gfy = ( )xgg = ( )( )xgfy =  and the derivative of  with respect 
to , called chain rule, is as follow: 
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Example 1: 
 
Given 
  

( ) ( )( ) ( )( xgfxgfxh == o )  and ( ) ( ) ( ) ( ) 64,52,14,24 '' ==== ffgg  
 
Find  ( ) ?4 =h
 
 
Solution: 
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Example 2: 
 
Given    and ( ) 12 += Cosuxf xu += 1 , find ( )xf ' . 
 
Using Chain Rule formula: 
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Exercise: Find  ( )1' −f
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Implicit Differentiation 
 
 
Example 3: 

Find the equation of the tangent line to the curve  
y
xxy

2
2 2 =+  at ( )1,2 . 

Solution: 
 
Before finding the derivative of the given equation, make sure that the given point is on the curve; 
hence, substitute andx y  values in the equation.  Next take the derivative of both sides of the 
equation with respect to as follow:  Multiplying both sides by x y and taking derivative, 
     

23 2 xyxy =+  
 

( )( ) ( )( ) ( ) xyyyxy 2231 '2'3 =++  
 
Rearranging the above equation and solving for , 'y
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Equation of the tangent line is: 
 

( )
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Example 4: 
 
Find the derivative of the following equation and determine the slope and equation of tangent line 
at ( ). 0,0

 
32234 yxxyxy −=−  

 
Solution: 
 
Taking derivative of both sides with respect to , x
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22'33'223' 321234 xyyxyyxyyxyy −−=−−  

 
Rearranging the terms and solving for , 'y
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Equation of the tangent line at (  with slope )0,0 ∞  is the line 0=x , or Y-Axis. 
 
 
 
 
Example 5: 
 
Find the derivative of the given equation and show if the function is differentiable at 
point     ( 0,0 )
 

( ) ( )xyexySin =  
 
Solution: 
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Exercise: Check for the differentiability of the given function at ( )0,0 .  
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