
MY SUMMER WORK

A Level Biology



Course Information

• A Level Biology is a linear course, which means it is assessed formally at the end of Year 2.

• The course also contains a separate endorsement of practical skills. This will be assessed 
by teachers and will be based on direct observation of students’ competency in a range of 

skills that are not assessable in written exams.

• The exam breakdown and topic list are listed below; 



Course Information Continued

Topics covered

1 – Biological molecules

2 – Cells

3 – Organisms exchange substances with their environment

4 – Genetic information, variation and relationships between organisms

5 – Energy transfers in and between organisms

6 – Organisms respond to changes in their internal and external environments

7 – Genetics, populations, evolution and ecosystems

8 – The control of gene expression

For more information, please refer to AQAs website - https://www.aqa.org.uk/subjects/science/as-
and-a-level/biology-7401-7402



Summer work

The Biology Summer Work is designed for you to be practising some of the basic skills that 
you are required to have at the beginning of A-Level Biology. We will spend time at the start 
of the course assessing these skills. There is several hours work here so it is best to attempt 

the questions in regular, shorter sessions. Answer the questions is as much detail as possible 
– you are expected to research some of them.

Mathematics skills – At least 10% of the marks in assessments for biology will require the 
use of these skills.



Task 1 

Ratios, surface are and volume equations and percentage increases 

1. What is the formula for the volume of each of the following shapes:

Cube:

Sphere: 

Cylinder:

2. What is the formula for the surface area of each of the following shapes:

Cube:

Cylinder:

3. Simplify the following ratios:

30 to 10:

45 to 9:

3 to 2:

16 to 5:

22 to 3:

301 to 200:

4. What is the Surface Area to Volume Ratio of a cube with sides 100mm long? (Show your working):

5. What is the approximate Surface Area to Volume Ratio of a worm that is 100mm long and 5mm thick? (Show your working)



Task 2 

1. Worms do not have lungs – suggest a reason why not:

2. If a population of Reindeer increased from 3,642 to 10,596, what percentage increase has happened in 
that population? (show your working)

3. Why is it hard to get such exact numbers in reality?

4. What is the scientific name of the reindeer?

5. What is the benefit of using scientific names of different species?

6. As the reindeer population increased, a population of elk living in the same area decreased from 668 to 
320.  Calculate the percentage decrease in this population (show your working):

7. Suggest a reason for the decrease in elk in this area:

8. When wolves were introduced into this area, the population of reindeer decreased but the population of 
elk increased.  Suggest a reason for this:



Task 3 – The Magnification Equation

Magnification = Image length

Actual length (real specimen) 

You should be able to manipulate this equation and calculate image size and actual size if the question asks for it.

Use the triangle to help you do this.

Example 

This image shows a flea that is measured as 1.3mm using an eyepiece graticule. To measure the image size, you must use a ruler to measure the body length as indicated by A B. 

Magnification = 40mm / 1.3mm = x 30.77

NB: The question will frequently request your answer to be expressed in µm or nm; in this case you MUST convert all your figures to this unit before calculating. 



Task 3 – The Magnification Equation

For each of the images show, calculate the magnification factor. 

a. A mitochondrion that is 1.5µm long.

b. A pollen grain that is 50µm wide. 

c. Villi in the small intestine that are 1.2mm long from A to B



Task 4 – Standard Form

Example;

Write down 63900000000 as standard form. 

• Write down the smallest number between 1 and 10 that can be taken from the number to be converted = 6.39. In each case, significant figures must be 
retained. 

• Write the number of times the decimal place will have to shift to expand this to the original number as powers of ten. This can be done by hopping the 
decimal over each number to the right. In this example, the decimal place needs to move 10 times. Therefore the standard formis 6.39 x 1010

• For very small numbers the same rules apply, except that the decimal point has to hop backwards. E.g. 0.00000045 would be 4.5 x 10-7. 

• Positive powers of ten indicate the number of shifts forward and negative the number of shifts backwards. 

1. Convert the following numbers to standard form:

100

0.1

0.01

21000000

0.0000000039

2. Convert the following units to metres and write them in standard form:

1µm

1cm

27mm

399cm

29000000µm



Task 5 – Biological Molecules

Biological molecules and the exchange of substances – Throughout the course you will need 
a good understanding of the different biological molecules that are common to all living 

things. In addition, how organisms exchange these molecules between their environments.

Biological molecules

1. What type of molecules are enzymes?

2. What do enzymes do? (use the word activation energy in your answer)

3. Describe the structure of an enzyme:

4. Pick an example of an enzyme and describe (specifically) what it does:

5. Give three examples of carbohydrate molecules.  For each one, describe its function (job):     

6. Give an example of a protein in the human body and state what its function is:

7. What are lipids?

8. What are the functions of lipids in animals?



Task 6 – Exchange of substances

Give a definition of the following types of movement;
Simple diffusion

Facilitated diffusion

Active transport

Osmosis



Task 6 – Continued

Label the diagrams below:



Task 7 

Organ system project

During the course, you will study plants, animals, fungi, bacteria and viruses. It is important 
that you have a good understanding of the human body and how it functions before the 

course begins. You will then build upon this knowledge during the course. 

Task

Pick an organ system in the human body;
• Give a description of the organ system and the organs, which are within it.

• Include a labelled diagram of your chosen organ system.

• What are the roles of each of the organs?

• Why is this organ system important? Why could we not survive without it?
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