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(67) Differentiation 
(Multiple Terms) 

  
(1) Find an expression for 

ௗ௬

ௗ௫
 for each of the 

following: 
(a) 𝑦 = 𝑥଻ − 3𝑥 (b) 𝑦 = 𝑥଻(𝑥 − 1)    

(c) 𝑦 = 4𝑥 + √𝑥 + 1  (d) 𝑦 = 𝑥
య

మ(𝑥 − 3) 
 
 
 
 
 
 
(2) Find an expression for 𝑓ᇱ(𝑥) for each of the 
following: 

(a) 𝑓(𝑥) = 7𝑥
మ

ఱ −
ସ

௫
   (b) 𝑓(𝑥) = 𝑥

ల

భభ(2𝑥 − 3)    

(c) 𝑓(𝑥) =
ସ

௫
(6𝑥 + 2)    (d) 𝑓(𝑥) = −3𝑥ି

భ

ఱ + 8𝑥
భ

య         

 
 
 
 
 

(3) Given that 𝑥 = 𝑡√𝑡 +
ଵ଴

௧మ,  show that              
ௗ௫

ௗ௧
=

ଷ

ଶ
√𝑡 −

ଶ଴

௧య 

 
 
 

  

(1) A curve has a stationary point when 
ௗ௬

ௗ௫
= 0 

Find the 𝑥 coordinate of the two stationary points on 

the curve with equation 𝑦 = 8𝑥 +
ଵ

௫
  

 

 

 

 

(2) Give that 𝑓(𝑥) = 8𝑥
య

ర − 2𝑥଴.ହ 

Show that 𝑓ᇱ(16) =
ଵଵ

ସ
 

 

 

 

 

 

 

(3) Given that 𝑦 =
ଵ

ଷ
𝑥ଷ +

ଵ

ଶ
𝑥ଶ − 6𝑥 

(a) Show that  
ௗ௬

ௗ௫
= (𝑥 + 3)(𝑥 − 2) 

(b) Hence, find the 2 values of 𝑥 for which the curve  

𝑦 =
ଵ

ଷ
𝑥ଷ +

ଵ

ଶ
𝑥ଶ − 6𝑥 has a stationary point. 

 

 

  

(1) 𝑦 = −
ଶ

ଷ
𝑥

య

మ +
ଵ

ଶ
𝑥ଶ − 42𝑥,    𝑥 ∈ 𝑅, 𝑥 > 0 

Find the coordinates of the only point on the curve 

where 
ௗ௬

ௗ௫
= 0, giving the 𝑦 coordinate as an exact 

fraction. 
 
 
 
 
 
 
 
(2) 𝑓(𝑥) = 12 − 𝑥଴.ହ  
Use differentiation to show that the curve with 
equation 𝑦 = 𝑓(𝑥) doesn’t have a stationary point. 
 
 
 
 
 
 
 
(3) The curve with equation 𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 has: 

 A stationary point when 𝑥 =
ିଷ

଼
 

 Crosses the 𝑦 axis when 𝑦 = 1 
 Has gradient −5 when 𝑥 = −1 

 
(a) Find the values of 𝑎, 𝑏 and 𝑐. 
(b) Sketch the curve of 𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 
 

 

 

 


