
YEAR 1  DIFFERENTIATION  OPTIMISATION 
 
 VIDEO PLAYLIST: <link> 

OPTIMISATION INTRODUCTION 

• To solve optimisation problems, apply your knowledge about stationary points to 
determine minimum and maximum points in the context of real-world problems.                

• Try to model the problem with a diagram. If you have two variables, try to eliminate one 
using substitution. 

OPTIMISATIONEXAMPLE-PROBLEM PAIRS 
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A wire of length 12 cm is bent to form a 
rectangle. 

Show that the area, 𝐴𝐴 is given by 𝐴𝐴 = 6𝑥𝑥 − 𝑥𝑥2, 
where 𝑥𝑥 is the width of the rectangle. 

Find the maximum possible area and justify 
that it is a maximum. 
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Substitute (1) into (2):
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A farmer wants to build a rectangular sheep 
pen with length 𝐿𝐿. 

She has 20 m of fencing in total and wants the 
area inside the pen to be as large as possible. 

Show that the area, 𝐴𝐴 is given by 𝐴𝐴 = 10𝐿𝐿 − 𝐿𝐿2, 
where 𝐿𝐿 is the length of the rectangle. 

Find the length and width of the pen that give 
the  maximum area. 

1P. 

(a)
  

(b)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Find the 
stationary point. 

Justify it is a 
maximum. 



 An open-topped cylindrical can has base 
radius 𝑟𝑟 and height ℎ.  

The external surface area 𝐴𝐴 = 243𝜋𝜋 cm2. . 

Show that the volume of the can is given by 
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π
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Hence find the maximum capacity of the can. 
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An open-topped cylindrical pie tin is 𝑡𝑡 cm high 
with a radius of 𝑟𝑟 cm.  

The volume of the pie tin is 1000 cm3. . 

Show that the surface area of the tin is given by 
2 2000A r

r
π= + . 

Find the minimum surface area. 
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