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(70) Differentiation 
(Stationary Points)   

  
(1) 𝑓(𝑥) = 2𝑥ଷ + 4𝑥ଶ 
(a) Find 𝑓ᇱ(𝑥) 
(b) Hence, show that the 𝑥 coordinates of the two 

stationary points are 𝑥 = 0 and 𝑥 = −
ସ

ଷ
 

(c) Hence, find the coordinates of the two stationary 
points. 
(d) Find an expression for 𝑓ᇱᇱ(𝑥) 

(e) Find 𝑓ᇱᇱ(0) and 𝑓ᇱᇱ(−
ସ

ଷ
) 

(f) Hence determine the nature of each stationary 
point. 
 
 
(2) 𝑦 = 4𝑥ହ 

(a) Find an expression for 
ௗ௬

ௗ௫
 

(b) Hence find the one stationary point on the curve. 

(c) By considering the value of  
ௗ௬

ௗ௫
 when 𝑥 = −0.01 

and when 𝑥 = 0.01, explain why the stationary 
point is a point of inflexion. 
 
 

(3) 𝑦 =
ସ

ଷ
𝑥

య

మ − 18𝑥 

(a) Use differentiation to show that the stationary 
point on the curve has coordinates (81, −486). 
(b) Determine the nature of this stationary point. 
 

  
(1) 𝑓(𝑥) = (𝑥 + 1)(𝑥 − 3)(𝑥 + 2) 
(a) Find an expression for 𝑓(𝑥) 
in the form 𝑓(𝑥) = 𝐴𝑥ଷ + 𝐵𝑥ଶ + 𝐶𝑥 + 𝐷  
(b) Use differentiation to show that the 𝑥 
coordinates of the two stationary points on the curve 

with equation 𝑦 = 𝑓(𝑥) are 𝑥 = ±
√ଶଵ

ଷ
 

(c) Find the 𝑦 coordinate of each stationary point 
giving each answer to 3SF. 
(d) Determine the nature of each stationary point. 
(e) Hence, sketch the curve of 𝑦 = 𝑓(𝑥) labelling 
each stationary point and the points where the curve 
crosses the coordinate axes. 
 
 
 
 
 
(2) A curve has equation                                         
𝑦 = (𝑥 − 2)(𝑥ଶ + 5𝑥 + 10) 
(a) Show that the only root of the equation is        
𝑥 = 2 
(b) Find any stationary points on the curve. 

(c) Find an expression for 
ௗమ௬

ௗ௫మ 

(d) Using your answer to part (c) show that one of 
the stationary points is a maximum and one is a 
minimum. 
(e) Hence, sketch the curve of                                
𝑦 = (𝑥 − 2)(𝑥ଶ + 5𝑥 + 10) labelling each 
stationary point and the points where the curve 
crosses the coordinate axes. 
 
 

 

  

(1) A curve has equation 𝑦 =
௫

ర
యି௫

√௫
 , 𝑥 > 0 

(a) Find an expression for 
ௗ௬

ௗ௫
 in the form     

𝐴𝑥௡(𝐵 + 𝐶𝑥௠)  
(b) Hence, show that the 𝑥 coordinate of the 

stationary point is 𝑥 =
ଶ଻

ଵଶହ
 

(c) Prove that this is a minimum point. 
 
 
 
 
 
 
 
 
(2) Determine the least value of the function 
 𝑔(𝑥) = 2𝑥ସ + 64𝑥 
 
 
 
 
 
 
 
 
 
(3) Prove that 𝑓(𝑥) = 𝑥ଷ − 3𝑥ଶ + 18𝑥 + 12 
is an increasing function for all values of 𝑥. 

 

 

 


