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Optimisation

To find the maximum or minimum 
value of a function.
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Optimisation:
There are many problems for which we need to find the 
maximum or minimum value for a function. We can 
often solve such problems using differential calculus 
techniques. The solution is referred to as the optimum 
solution, and the process is called optimisation.

The maximum or minimum value does not always 
occur when the first derivative is zero. It is essential to 
also examine the values of the function at the 
endpoints of the domain for global max and min.
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Steps to Optimising:

1. If necessary, draw a large, clear diagram of the situation.

2. Construct a formula with the variable to be optimised as 
the subject. It should be written in terms of a single variable 
such as x. You should write down what restrictions there are 
on x.

3. Find the first derivative and find the values of x where it is 
zero.

4. If there is a restricted domain such as a ≤ x ≤ b, the 
maximum or minimum may occur either when the derivative 
is zero or else at the endpoint.

Show using the sign diagram test or the graphical test, that 
you have a maximum or a minimum.
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Example 1: The cost of making x tennis racquets each 
day is given by C(x) = x2 - 20x +120 dollars per racquet.

How many racquets should be made per day to 
minimise the cost per racquet?
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Example 2: When a stone is thrown vertically upwards, 
its height above the ground is given by h(t) = 49t - 9.8t2

meters. Find the maximum height reached.
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3. A 4 litre container must have a square 
base, vertical sides, and an open top. 
Find the most economical shape which 
minimizes the surface area of material 
needed.

What are we looking for?

What do we have?

minimising surface area

volume - 4 litre container
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4. A square sheet of metal 
12 cm x 12 cm has smaller 
square cut from its corners 
as shown.

What sized square should 
be cut out so that when 
the sheet is bent into an 
open box it will hold the 
maximum amount of 
liquid?
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