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Differentiation 9H  
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  Differentiate with respect to x: 
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3 g 4( ) 5x y x y     

  Differentiate with respect to x  

 (using the chain rule on the first term): 
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  Multiply both sides by 2 :xy  

  
d d

2 4 0
d d

y y
x y xy y xy

x x

 
    

 
 

    d
4 2

d

y
x y xy xy y

x
     

  
2d

d 4

xy yy

x x y xy

 
 


 

 

 

 

 

 

4 2 2 33 9x xy y    

 Differentiate with respect to x: 
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 Substitute 2 and 1x y   to give 

 

d d
4 12 3 3 0

d d

d
9 7

d

d 7

d 9

y y

x x

y

x

y

x

 
    
 

 

 

 

  gradient of the tangent at (2, 1) is 
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 Differentiate with respect to x: 
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  gradient of the normal at (1, 0) is 2. 

 Equation of the normal is 

 0 2( 1)y x    

 or 2 2y x   
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 Differentiate with respect to x: 
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 Substitute 3x   into the equation of the 
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  the coordinates of the points of zero 

gradient are (3, 1) and (3, 3). 
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 Substitute x = 2 and y = −3 to give 
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 When x = 4, 

 the equation of the curve gives 
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  Equation of tangent at (0, 0) is 
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Challenge  
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 The discriminant of this quadratic is  
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 Therefore the coordinates of the points on C  
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