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4 Accuracy in calculations Links to:
Higher Student Book

Ch8, pp. 137–143

Key Points

Accuracy in calculations A

To fi nd the greatest possible value of a calculation you 
need to use

• the upper bound of any values you add or multiply by 

• the lower bound of any values you subtract or divide 
by. 

To fi nd the least possible value of a calculation you 
need to use

• the lower bound of any values you add or multiply by 

• the upper bound of any values you subtract or divide 
by. 

Solving problems involving accuracy A  A*

When values have been rounded you sometimes need to 
choose the upper or the lower bound for a calculation. 

Absolute error and percentage 
error A  A*

The nominal value is the value that a quantity is 
supposed to be if there were no errors.

The absolute error is the difference between the 
measured value and the nominal value.

The percentage error is the absolute error written as a 
percentage of the nominal value.

Percentage error    Absolute error  ____________  
Nominal value

    100%

1  These lengths are measured correct to 1 decimal place.

r  4.0 m      s  2.7 m      t  10.5 m

Work out the maximum possible value of

a t  s b   r _ 
s
   c   r

2  s2
 ______ 

t
   d t – (s  r)

2  Lizzie has a 4.2 m roll of wrapping paper. She cuts off 0.8 m. Both measurements are correct 
to 1 decimal place. Calculate the maximum possible length of the remaining wrapping paper.

3  This diagram shows the dimensions of the Statue of Liberty in 
New York. All the measurements are correct to the nearest metre. 

Work out the maximum possible value of

a the height of the whole statue from A to D

b the distance BC from the head of the statue to its feet

c the distance CD from the top of the head to the top of the torch 

d the ratio of the height of the statue BD to the height of the 
plinth AB.

4  The total area of the world’s oceans is 3.6  108 km2. The total area of the Earth’s surface is 
5.1  108 km2. Both measurements are correct to 2 signi� cant � gures. Calculate

a the greatest possible value of the area of the world’s land masses

b the least possible percentage of the Earth’s surface that is covered by ocean.

Accuracy in calculations4.1 Links to:
Section 8.4, p.137–140
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16 4 Accuracy in calculations

5  The values given in this newspaper article are correct to 2 signi� cant  

8500 RUN IN
HALF MARATHON
£1.2 MILLION RAISED FOR CHARITY

� gures. 
Calculate the maximum and minimum values for the mean 
amount raised for charity by each runner.

6  a Rearrange the formula A    BC ______ 
C  1

   to make C the subject.

b If A  0.42 and B  0.30 (both correct to 2 signi� cant � gures) calculate the greatest and 
least possible values for C.

1  Christina needs 1.8 kg of � our for a recipe. 
She has two 500 g packets and three 250 g packets. 
All the measurements are correct to 2 signi� cant � gures. 
Does Christina de� nitely have enough � our for her recipe? Give a reason for your answer.

2  A glass has a capacity of 200 ml. 
Karl adds 15 ml of caramel syrup, 35 ml of chocolate syrup and 140 ml of milk to the glass. 
All the measurements are correct to 2 signi� cant � gures. 
Is there any possibility that the glass will over� ow? Give a reason for your answer.

3  The dimensions of this cuboid are given correct to the nearest mm.

71 mm

85 mm

118 mm  

The volume of a cuboid is 
length  width  height

a Calculate the greatest and least possible values for the volume of the cuboid.

b Give the volume of the cuboid to a suitable degree of accuracy.

Problem solving4.2 Links to:
Section 8.4, pp. 137–140

Challenge yourself You won’t encounter questions like this in the exam, but the 
underlying maths is covered in your GCSE course. Have a go!

Jonah is using the formula x    n  20 _______ 
n

   in an investigation. 

He records the value of n as 240 to 2 signifi cant fi gures.
a Use the upper bound for n to calculate a value for x.
b Use the lower bound for n to calculate a value for x.
c Which value of n should Jonah use if he wants to fi nd the greatest possible value of x?
d Prove that your answer to part c will always give the greatest possible value of x.
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174 Accuracy in calculations

 The values given in this newspaper article are correct to 2 signi� cant  
� gures. 
Calculate the maximum and minimum values for the mean 
amount raised for charity by each runner.

 a Rearrange the formula A    BC ______ 
C  1

   to make C the subject.

b If A  0.42 and B  0.30 (both correct to 2 signi� cant � gures) calculate the greatest and 
least possible values for C.

 Christina needs 1.8 kg of � our for a recipe. 
She has two 500 g packets and three 250 g packets. 
All the measurements are correct to 2 signi� cant � gures. 
Does Christina de� nitely have enough � our for her recipe? Give a reason for your answer.

 A glass has a capacity of 200 ml. 
Karl adds 15 ml of caramel syrup, 35 ml of chocolate syrup and 140 ml of milk to the glass. 
All the measurements are correct to 2 signi� cant � gures. 
Is there any possibility that the glass will over� ow? Give a reason for your answer.

 The dimensions of this cuboid are given correct to the nearest mm.

 

a Calculate the greatest and least possible values for the volume of the cuboid.

b Give the volume of the cuboid to a suitable degree of accuracy.

A

4  A service lift has a maximum loading of 2300 kg, correct to 2 signi� cant � gures. 
How many boxes weighing 60 kg, correct to 1 signi� cant � gure, can safely be 
loaded onto the lift? 
Give a reason for your answer.

5  Uchenna is painting his bedroom. The total area he needs to paint is 55 m2, to the nearest 
whole number. 1 litre of paint will cover an area of 13 m2. 
Uchenna has 9 litres of paint, correct to the nearest litre. 
Will he de� nitely have enough paint to cover his bedroom with two complete coats? 
Show working to support your answer.

6  A fairground game requires the player to throw a circular hoop over a  

16 cm

11.7 cm

square wooden block to win a prize. 
The hoop has a radius of 11.7 cm (to 3 signi� cant � gures) and the 
wooden block has a side length of 16 cm (to the nearest cm). 
Will the hoop de� nitely � t over the wooden block? 
Show working to support your answer.

1  A chocolate bar labelled 400 g was found to weigh 403.5 g. 

Calculate

a the absolute error b the percentage error.

2  The measurements on this cuboid are correct to 1 decimal place.

Calculate  

6.0 m
2.1 m

0.9 m
a the nominal value for the volume of the cuboid

b the maximum absolute error for the volume of the cuboid

c the maximum percentage error for the volume of the cuboid.

3  A passenger plane travels for 3 minutes at a speed of 245 m/s. 
Both measurements are correct to the nearest whole number.

a Calculate the nominal distance travelled by the plane in km.

b Calculate the maximum absolute error for the distance travelled.

c Calculate the maximum percentage error for the distance travelled.
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Percentage error4.3 Links to:
Section 8.5, pp. 141–143
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Challenge yourself You won’t encounter questions like this in the exam, but the 
underlying maths is covered in your GCSE course. Have a go!

The diagram shows a children’s game. A wooden cube must be passed 
through a hole in the shape of a regular octagon. The measurements are 
correct to the nearest cm.

Show that the cube will defi nitely be able to pass through the hole. 10 cm

17 cm
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4  This diagram shows a side view of the Millau suspension bridge in France. 
All the measurements are correct to the nearest metre.

204 m 204 m
342 m 342 m 342 m 342 m 342 m 342 m

a Calculate the maximum possible percentage error for the length of one 342 m section of the bridge.

b Calculate the maximum possible percentage error for the length of the whole bridge.

5  Two machines produce different components at a factory. The factory manager selects a sample of three 
components from each machine and measures their lengths.

Nominal component length Sample 1 Sample 2 Sample 3

Machine A 2216 mm 2210 mm 2224 mm 2221 mm

Machine B 814 mm 810 mm 822 mm 809 mm

a Calculate the mean percentage error for each machine, correct to 3 signi� cant � gures. 

b Write a conclusion to say which machine is performing more accurately.

6  Steel ball bearings for a car should be made using 14.1 cm3 of steel.

a Calculate the nominal value for the diameter of one ball bearing. The volume of a sphere 
of radius r is   4 _ 3  r

3
b A ball bearing is made using 13.6 cm3 of steel. 

Calculate the percentage error in the diameter of the ball bearing.

Give your answers correct to 3 signi� cant � gures.
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Challenge yourself You won’t encounter questions like this in the exam, but the 
underlying maths is covered in your GCSE course. Have a go!

Quantity p has a maximum percentage error of X%. 
Quantity q has a maximum percentage error of Y%. 
Investigate the maximum percentage error of the quantity pq. 
Find an expression for the maximum percentage error of pq in terms of X and Y.

You could begin by experimenting with different 
values for p, q, X and Y.
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