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When a measurement is taken the level of
accuracy can depend of many factors which is
why measurements have bounds. The upper
bound is the largest possible measurement and
the lower bound is the smallest possible
measurement.

Bounds of Accuracy

Example 

A pencil is measures 15cm to the nearest cm.

Example

The height of a tomato plant is 12.5cm measured to the nearest 0.5cm. State the 

upper and lower bound.

14                  14.5                  15                   15.5                 16  

This is the smallest value the pencil could be 
measured to be rounded to 15cm

The greatest value the pencil could be before it 
is rounded is 14.999999999… 

Therefore the boundary of the length of the pencil can be written as 
14.5 ≤ 𝑙 < 15.5

12.4             12.45               12.5               12.55               12.6  

Lower bound: 12.45cm Upper bound: 12.55cm
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When a measurement is taken the level of
accuracy can depend of many factors which is
why measurements have bounds. The upper
bound is the largest possible measurement and
the lower bound is the smallest possible
measurement.

A typical question

A rectangle has a length of 8cm and width 6cm to the nearest cm. 

a) Calculate the lower bound for the perimeter of the rectangle

b) Calculate the upper bound for the area of the rectangle

a) To calculate the lower bound of the perimeter you 
need to sum the lower bound of the length and 

width.

𝑝𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = 7.5 + 7.5 + 5.5 + 5.5
𝑝𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = 26𝑐𝑚
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b) To calculate the upper bound of the area you need 
to multiply the upper bound of the length and width.

𝑎𝑟𝑒𝑎 = 8.5 × 6.5
𝑎𝑟𝑒𝑎 = 55.25𝑐𝑚2

To help:

Addition
𝑈𝐵 = 𝑈𝐵 + 𝑈𝐵
𝐿𝐵 = 𝐿𝐵 + 𝐿𝐵

Subtraction
𝑈𝐵 = 𝑈𝐵 − 𝐿𝐵
𝐿𝐵 = 𝐿𝐵 − 𝑈𝐵

Multiplication
𝑈𝐵 = 𝑈𝐵 × 𝑈𝐵
𝐿𝐵 = 𝐿𝐵 × 𝐿𝐵

Division
𝑈𝐵 = 𝑈𝐵 ÷ 𝐿𝐵
𝐿𝐵 = 𝐿𝐵 ÷ 𝑈𝐵
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A higher GCSE style question

It takes Laura 30 minutes (to the nearest minute) to travel 25 miles (to the nearest 

mile). State the maximum and minimum speed which Laura travelled at.  

To help:

Addition
𝑈𝐵 = 𝑈𝐵 + 𝑈𝐵
𝐿𝐵 = 𝐿𝐵 + 𝐿𝐵

Subtraction
𝑈𝐵 = 𝑈𝐵 − 𝐿𝐵
𝐿𝐵 = 𝐿𝐵 − 𝑈𝐵

Multiplication
𝑈𝐵 = 𝑈𝐵 × 𝑈𝐵
𝐿𝐵 = 𝐿𝐵 × 𝐿𝐵

Division
𝑈𝐵 = 𝑈𝐵 ÷ 𝐿𝐵
𝐿𝐵 = 𝐿𝐵 ÷ 𝑈𝐵

𝑇𝑖𝑚𝑒 ∶ 30 𝑚𝑖𝑛𝑢𝑡𝑒𝑠

𝑈𝐵 𝑇𝑖𝑚𝑒: 30.5 𝑚𝑖𝑛𝑠

=
30.5

60

= 0.508 (3𝑠𝑓) hours

𝐿𝐵 𝑇𝑖𝑚𝑒: 29.5 𝑚𝑖𝑛𝑠

=
29.5

60
= 0.492 (3𝑠𝑓) hours

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ∶ 25 𝑚𝑖𝑙𝑒𝑠
𝑈𝐵 𝑀𝑖𝑙𝑒𝑠 ∶ 25.5 𝑚𝑖𝑙𝑒𝑠
𝐿𝐵 𝑀𝑖𝑙𝑒𝑠 ∶ 24.5 𝑚𝑖𝑙𝑒𝑠

𝑆𝑝𝑒𝑒𝑑 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒

𝑈𝐵 𝑆𝑝𝑒𝑒𝑑 =
𝑈𝐵 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝐿𝐵 𝑡𝑖𝑚𝑒

𝑈𝐵 𝑆𝑝𝑒𝑒𝑑 =
25.5

0.492

𝑼𝑩 𝑺𝒑𝒆𝒆𝒅 = 𝟓𝟏. 𝟖 𝒎𝒑𝒉

𝐿𝐵 𝑆𝑝𝑒𝑒𝑑 =
𝐿𝐵 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑈𝐵 𝑡𝑖𝑚𝑒

𝐿𝐵 𝑆𝑝𝑒𝑒𝑑 =
24.5

0.508

𝑳𝑩 𝑺𝒑𝒆𝒆𝒅 = 𝟒𝟖. 𝟐 𝒎𝒑𝒉


