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Maths in A level Biology 
 

You will need to be able to do unit conversions and several calculations in A level Biology.  Some 
examples of the maths you will meet are listed on the next few pages.  Complete the questions in 

each section.  We will check the answers in class when you return in September. 

How to calculate a percentage change 

Method 

Step 1: Calculate the change (subtract old value from the new value) 

Step 2: Divide that change by the old value (you will get a decimal number) 

Step 3: Convert that to a percentage (by multiplying by 100 and adding a "%" 
sign) 

Note: if the new value is greater than the old value, it is a percentage increase, 
otherwise it is a decrease. 

 

The Formula 

You can also put the values into this formula:  

New Value - Old Value  
× 100% 

|Old Value| 

(The "|" symbols mean absolute value, so negatives become positive) 

Example: There were 200 customers yesterday, and 240 today: 

240 - 200  
× 100% = (40/200) × 100% = 20% 

|200| 

 
Example: But if there were 240 customers yesterday, and 200 today we would get: 
 

200 - 240  
× 100% = (-40/240) × 100% = -16.6% 

|240| 

 
 
Complete the questions on the next page to ensure you know how to calculate percentage 
change.  SHOW YOUR WORKINGS FOR EACH QUESTION PLEASE. 

http://www.mathsisfun.com/numbers/absolute-value.html
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Calculating ratios 
 

A ratio is a way to compare amounts of something. Recipes, for example, are sometimes 

given as ratios. To make pastry you may need to mix 2 parts flour to 1 part fat. This means 

the ratio of flour to fat is 2:1. 

If pastry is 2 parts flour to 1 part fat, then there are 3 parts (2 + 1) altogether. Two thirds of 

the pastry is flour; one third fat. 

Ratios are similar to fractions; they can both be simplified by finding common factors. 

Always try to divide by the highest common factor. Have a look at this question. 

Example Question:  There are 15 girls and 12 boys in a class. What is the ratio of 

girls to boys? Give your answer in its simplest form. 

 

Answer to example:  The ratio of girls to boys is 15:12 

• However, both sides of this ratio are divisible by 3 

• Dividing by 3 gives 5:4 

• 5 and 4 have no common factors (apart from 1). 

• So the simplest form of the ratio is 5:4 

• This means there are 5 girls in the class for every 4 boys. 
 

Now try some more questions below… 

 

Question1:  A newspaper includes 12 pages of sport and 8 pages of TV. What is the ratio 

of sport to TV? Give your answer in its simplest form. (Show your workings below). 

 

 

 

 

 

 

 

Note:  You have to be sure that the things you are comparing are measured in the same 

units. Complete the following problem (with this idea in mind): 

 

Question 2:  Anna has 75p.    Fiona has £1.20. 

What is the ratio of Anna's money to Fiona's money, in its simplest form? (Show your 

workings below). 
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Calculating Rates 
 

In many biology experiments, time is an important factor. Would you be surprised to learn 
that a tomato plant grew to be one meter tall? Would it be more surprising if the tomato 
plant had grown this much in twelve weeks or in two weeks? 
 
Whenever you take measurements to figure out how fast a process happens, you will 
include time as part of the measurement. For instance, the amount of carbon dioxide a 
plant consumes in an hour can tell us about photosynthesis. How quickly a celery stalk 
takes up water can help us measure transpiration. Measurements that consider the 
amount of time required for a change to occur are called rates. The units describe the 
amount of time involved, from seconds to minutes, or hours to days. Some ecological rates 
are described on a per year basis! 
 
The amount of new growth a plant produces per day is a common rate used in biology. To 
calculate plant growth rate we can use the equation: 
 

Growth Rate = Change in Height/Change in Time 
 
Because rates are measures of change, you will need to make the same measurement at 
least twice to calculate its associated rate. Here, the change in height involves subtracting 
an earlier plant height measurement from a later measurement of the same plant. The 
change in time is the total amount of time that passed between the two height 
measurements. For example, if you measured a plant that was 3 cm tall on Day 4 and 10 
cm tall on Day 6, you would have: 
 

Growth Rate = (10 cm – 3 cm)/(6 days – 4 days) = 7 cm/2 days = 3.5 cm/day. 
 
The unit of time here is days. For any type of rate 
equation, a change in time will always be used. The 
other unit involved in this example is cm of plant 
height. Many possible types of measurements could be 
used instead of height to find different types of rates, 
as long as the same measurement type is used at both 
time points. 
 
Calculate the different daily growth rates: 
 
Growth Rate day 4-5 = (______ – ______) / (______ - ______) = ___________________ 
Growth Rate day 5-6 = (______ – ______) / (______ - ______) = ___________________ 
Growth Rate day 6-7 = (______ – ______) / (______ - ______) = ___________________ 
Growth Rate day 2-6 = (______ – ______) / (______ - ______) = ___________________ 
 
 
 
 
Note:  You will also need to be able to calculate rates from a graph.  Try the example on 
the next page using the principles you learnt on this page. 
 

Day Plant Height (cm) 

1 0 

2 1 

3 2 

4 3 

5 6 

6 10 

7 15 

 



5 

Sample Grid-In Question Using Graphing 
 

 

Use the graph to calculate the 
mean rate of population 
growth (individuals per day) 
between day 3 and day 5. 
Give your answer to the 
nearest whole number.  Show 
your working. 
 

 
 
 
 
 
 
 
 

 
 
Common Microscopy Conversions in AS Biology 

 

You will need to be able to convert between mm, cm, m and µm.   

A micrometer, or micron, is a unit of length sometimes used in SI as a 1×10−6 of a meter. 
This is a quite specific measurement unit used in science. Micrometer has a symbol µm 
used in SI. 
 

m     →     cm     →     mm     →     µm 
 
Complete the table … 

 

m cm mm µm 

   150 

0.5    

 20   

  0.3  
 

 

x 100 x 10 x 1000 


