
 
 

Pure Sector 4: Implicit Differentiation 
 

Implicit functions are functions in ݔ and ݕ that aren't 
written ݕ = ݔ or (ݔ)݂ =  (ݕ)݂
 
ଶݔ  + ଶݕ = ݔ  4 + ݕ = 10 
 sin(ݔ + (ݕ = ݕݔ ݕ = 10  
 
Differentiate these functions with respect to x 
 

ଶݔ + ଶݕ = 4 
  
 
  
 
 
 

ݔ + ݕ = 10 

sin(ݔ + (ݕ =  ݕ
 
 
  
 
  
 

ݕݔ = 10 

 
Example 1 
Find ௗ௬

ௗ௫ when ݔଷ + ଶݕ3 =  ݔ
 
 
  
 
 
Example 2 
Find the gradient of the curve 3ݔଶ + ݕݔ − ଷݕ = 20 at the point (4,2). 
 
 
 
 
 
 
  
Example 3 
Find the equation of the normal to the curve ݔଷ + ݕଶݔ2 = ଷݕ + 15 at the point (2,1). Give your answer in the 
form ܽݔ + ݕܾ + ܿ = 0 where ܽ, ܾ and ܿ are integers. 
 
 
 
  
 
 

In general, to differentiate a function of y 
with respect to ݔ we differentiate it with 
respect to ݕ and multiply by ௗ௬

ௗ௫ 



Example 4 
Find the coordinates of the two stationary points of the curve ݔଶ + ݕݔ4 + ଶݕ2 + 18 = 0 
 
 
 
 
  
 
  
 
  
 
 
Example 5 
A curve is defined by the equation 
 

 
a) Find an expression for ௗ௬

ௗ௫ in terms of ݔ and ݕ. 
 
 
 
 
 
  
 
  
 

  
  
 
 
 
 
 
 
 
  
 
  
 



 
Exam Questions 
 

   
 
 
 
 
 
 
 
  
 
  
 
  

   
 
  
 
 
 
 
 
 
 
  
 
  
 



 

  
 
  
 
  

  
 
  
 
 
 


