
Optimisation - Exam Questions

1 Come up with a draft version of what they ask for.
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2 What other information is given? 
Create an expression for this.

Substitute your expression from step 2 into the step 1 formula.

We have an h, which the question doesn’t!

Change the subject to h.

3

Part (a)

A = f ront + back + le f t + r ight + top

A = xh + xh + xh + xh + x2

A = x2 + 4xh

x
x

h

Volume = 500m3 Volume = lbh

500 = lbh
500 = x2h

h =
500
x2

A = x2 + 4xh h =
500
x2

A = x2 + 4x ( 500
x2 )

A = x2 +
2000x

x2

A = x2 +
2000

x
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Part (b)

Optimisation - Exam Questions

1 Find the stationary point(s)

A = x2 +
2000

x

A = x2 + 2000x−1

d A
d x

= 2x − 2000x−2

d A
d x

= 2x −
2000

x2

Prepare for differentiation

Differentiate

Express without negative or fraction powers. 

2x −
2000

x2
= 0

* For stationary points dA/dx = 0 *

2x =
2000

x2

2x3 = 2000

x3 = 1000

x = 3 1000

x = 10

d A
d x

= 2x − 2000
x2

10

- 0 +

Slope

x

X = 10 is a value which minimises the surface area.

h =
500
x2

h =
500
102

h =
500
100

h = 5
Dimension are 10 by 10 by 5.

The nature table is essential! 
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Optimisation - Exam Questions

1 Come up with a draft version of what they ask for.
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2 What other information is given? 
Create an expression for this.

Substitute your expression from step 2 into the step 1 formula.3

Part (a)

600

2400
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Part (b)

Optimisation - Exam Questions

1 Find the stationary point(s)

Prepare for differentiation

Differentiate

Express without negative or fraction powers. 

* For stationary points dA/dx = 0 *

Dimension are:

The nature table is essential! 
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1 Come up with a draft version of what they ask for.

2 What other information is given? 
Create an expression for this.

Substitute your expression from step 2 into the step 1 formula.

We have an h, which the question doesn’t!

Change the subject to h.

3

Part (a)

A(r) = top + bot tom + sides

A(r) = π r2 + π r2 + 2π rh h

Volume = 450m3 Volume = area of base × height

Optimisation - Exam Questions

2πr

A(r) = 2π r2 + 2π rh

Volume = π r2h
450 = π r2h

h =
450
π r2

A(r) = 2π r2 + 2π rh h =
450
π r2

A(r) = 2π r2 + 2π r ( 450
π r2 )

A(r) = 2π r2 +
900π r

π r2

A(r) = 2π r2 +
900

r
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Part (b)
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1 Find the stationary point(s)

Prepare for differentiation

Differentiate

Express without negative or fraction powers. 

* For stationary points A’(r) = 0 *

r3 =
900
4π

r = 3 900
4π

r = 4.15

A′ (r) = 4π r − 900
r2

4.15

- 0 +

Slope

x

r = 4.15 is a value which minimises the surface area.

The nature table is essential! 

A(r) = 2π r2 +
900

r

A(r) = 2π r2 + 900r−1

A′￼(r) = 4π r − 900r−2

A′￼(r) = 4π r −
900
r2

4π r −
900
r2

= 0

4π r =
900
r2

4π r3 = 900
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1 Come up with a draft version of what they ask for.

2 What other information is given? 
Create an expression for this.

Substitute your expression from step 2 into the step 1 formula.

We have an h, which the question doesn’t!

Change the subject to h.

3

Part (a)

h
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2πr

500

1000
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Part (b)
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1 Find the stationary point(s)

Prepare for differentiation

Differentiate

Express without negative or fraction powers. 

* For stationary points A’(r) = 0 *

The nature table is essential! 
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