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Maths skills 

1 Numbers and units 

1.1 Units and prefixes 

A key criterion for success in biological maths lies in the use of correct units and the 
management of numbers. The units scientists use are from the Système Internationale – the SI 
units. In biology, the most commonly used SI base units are metre (m), kilogram (kg), second (s), 
and mole (mol). Biologists also use SI derived units, such as square metre (m2), cubic metre 
(m3), degree Celsius (°C), and litre (l). 

To accommodate the huge range of dimensions in our measurements they may be further 
modified using appropriate prefixes. For example, one thousandth of a second is a 
millisecond (ms). Some of these prefixes are illustrated in the table below. 

Multiplication factor Prefix Symbol 

109 giga G 

106 mega M 

103 kilo k 

10–2 centi c 

10–3 milli m 

10–6 micro µ 

10–9 nano n 

Practice questions 

1 A burger contains 4 500 000 J of energy. Write this in: 

a kilojoules      b megajoules. 

2 HIV is a virus with a diameter of between 9.0×10−8 m and 1.20×10−7 m. 

Write this range in nanometres. 

1.2 Powers and indices 

Ten squared = 10 × 10 = 100 and can be written as 102. This is also called ‘ten to the 
power of 2’. 

Ten cubed is ‘ten to the power of three’ and can be written as 103 = 1000. 

The power is also called the index. 

Fractions have negative indices: 

one tenth = 10−1 = 1/10 = 0.1 

one hundredth = 10−2 = 1/100 = 0.01 

Any number to the power of 0 is equal to 1, for example, 290 = 1.  

If the index is 1, the value is unchanged, for example, 171 = 17. 

When multiplying powers of ten, you must add the indices. 

So 100 × 1000 = 100 000 is the same as 102 × 103 = 102 + 3 = 105 
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When dividing powers of ten, you must subtract the indices. 

So 100/1000 = 1/10 = 10−1 is the same as 102/103 = 102 − 3 = 10−1 

But you can only do this when the numbers with the indices are the same. 

So 102 × 23 = 100 × 8 = 800 

And you can’t do this when adding or subtracting. 

102 + 103 = 100 + 1000 = 1100 

102 − 103 = 100 − 1000 = −900 

Remember: You can only add and subtract the indices when you are multiplying or dividing the 
numbers, not adding or subtracting them. 

Practice questions 

3 Calculate the following values. Give your answers using indices. 

a 108 × 103 b 107 × 102 × 103 

c 103 + 103              d 102 − 10−2 

4 Calculate the following values. Give your answers with and without using indices. 

a 105 ÷ 104 b 103 ÷ 106 

c 102 ÷ 10−4 d 1002 ÷ 102 

1.3 Converting units 

When doing calculations, it is important to express your answer using sensible numbers. For 
example, an answer of 6230 μm would have been more meaningful expressed as 6.2 mm.  

If you convert between units and round numbers properly, it allows quoted measurements to be 
understood within the scale of the observations. 

To convert 488 889 m into km: 

A kilo is 103 so you need to divide by this number, or move the decimal point three places to the 
left. 

488 889 ÷ 103 = 488.889 km 

However, suppose you are converting from mm to km: you need to go from 103 to 10−3, or move 
the decimal point six places to the left. 

333 mm is 0.000 333 km 

Alternatively, if you want to convert from 333 mm to nm, you would have to go from 10−9 to 10−3, 
or move the decimal point six places to the right. 

333 mm is 333 000 000 nm 

Practice question 

5 Calculate the following conversions: 

a 0.004 m into mm  b 130 000 ms into s  

c 31.3 ml into μl d 104 ng into mg  

6 Give the following values in a different unit so they make more sense to the reader. 

Choose the final units yourself. (Hint: make the final number as close in magnitude to zero as 
you can. For example, you would convert 1000 m into 1 km.) 

a 0.000 057 m b 8 600 000 μl c 68 000 ms d 0.009 cm 
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