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Dear Biology Student, we are looking forward to you joining us in September. 

A-level Biology is a much more detailed look at the concepts you studied at GCSE. It is a very rigorous and

demanding course that involves learning content and applying it to unfamiliar contexts, in addition to

analysing and evaluating data.

The AQA biology course (specification code: 7402, https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402) 

will cover the complexity and diversity of life in such detail that you will become an expert in plant, bacterial 

and animal physiologies. This course will support you to become logical thinkers and problem solvers.  

You will begin with an in-depth analysis of the chemistry of biological molecules followed by cellular biology 

including the functions of intra-cellular structures. Building from the microscopic to much larger systems, you 

will study the transportation systems of plants, insects, fish and mammals. You will then build even further to 

the bigger picture - looking at how diversity emerges in whole populations due to mutation and natural 

selection.  

In the second year of the course, you explore the biochemistry of photosynthesis and respiration in 

ecosystems. You will look at homeostasis and the nervous systems of individual organisms. Finally, you end 

where you began, at the molecular level to look at inheritance and the control of gene expression in genetics. 

At the end of the course we take a synoptic look back and see how different topics link together by writing 

essays. We look at large themes such as energy flows and cycles in Biology. All of this prepares you for studying 

a variety of biology or related courses at university. 

To help you prepare for the course and to give you a taste of concepts and skills we will cover, we have a 

variety of summer tasks for you to complete that we will use in class when you join us. We will do this by 

looking at one of the themes that flows through the syllabus - the importance of shapes fitting together in 

cells and organisms. 

The Biology Summer Work consists of the following tasks: 

Task 1: Protein Structure and Function 

Task 2: Enzymes 

Task 3: Cell Membranes and Transport 

Task 4: Immunity and Vaccines 

Task 5: Nervous System and the Synapse 

Task 6: DNA Technology 

Task 7: Mind mapping – The Importance of Shapes Fitting Together 

Task 8: University Courses 

https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402
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Task 1: Protein Structure and Function 

This is the AQA specification for 3.1.4 Proteins which shows the following points that 

students will need to cover: 

For all the research tasks below, reference each of the websites you used by writing out the 

URL and the date you accessed them. Use at least two different sources for each different 

task below. 

1.1) Research, draw and label the general structure of an amino acid. 

Draw out the structure of 5 different amino acids, and list their properties and uses or 

importance in biological organisms 

1.2) Research the four different levels of protein structure. Summarise the main features of 

each level on one page (you could use a table format or notes with sub-headings) 

1.3) Research the definition of Globular and Fibrous proteins. 

Give two examples of (a) globular proteins (b) fibrous proteins 

For each example, relate its structure to its function 

1.4) Antibodies are proteins with a quaternary structure and they are produced by Plasma 

Cells (a type of B cell). Research antibody structure, draw and label an antibody.  
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Task 2: Enzymes 

Enzymes are globular proteins with a tertiary structure. This is the AQA specification for 

3.1.4.2 which shows the following points that students will need to cover: 

Most enzymes are proteins and they can speed up chemical reactions in living organisms, 

therefore they are called biological catalysts. Enzymes act on one or more compounds, 

called the substrate, and so help break or make new chemical bonds. Enzymes are very 

specific in their action, due to the shape of their active site.  

For all the research tasks below, reference each of the websites you used by writing out the 

URL and the date you accessed them. Use at least two different sources for each different 

task below. 

2.1) There are two models used to describe the way enzymes interact with substrates: 

• The 'lock and key’ model

• The ‘induced fit’ model

 Research, draw and label a series of diagrams to illustrate and compare these two models. 

2.2) The AQA specification refers to the specificity of enzymes.  Give a brief account of 

enzyme specificity, making reference to the role of the active site and substrate.  

2.3) One species of fungus digests cellulose using two types of enzyme, endocellulases and 

exocellulases. Endocellulases act in the middle of the cellulose molecule and exocellulases 

act at the ends of the cellulose molecule. 

a) What is digestion?

b) Endocellulases and exocellulases are enzymes and act at different places on

cellulose molecules. Suggest why.
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 2.4) Read the following passage. 

Cellulose is a substance found in plant cell walls and helps the plant to remain upright and 

strong. Straw consists of three main organic substances – cellulose, hemicellulose and lignin. 

Cellulose molecules form chains of glucose which pack together into fibres. Hemicellulose is 

a small molecule formed mainly from five-carbon (pentose) sugar monomers. It acts as a 

cement holding cellulose fibres together. Like hemicellulose, lignin is a polymer, but it is not 

a carbohydrate. It covers the cellulose in the cell wall and supplies additional strength. In 

addition to these three substances, there are small amounts of other biologically important 

polymers present.  

The other main component of straw is water. Water content is variable but may be 

determined by heating a known mass of straw at between 80 and 90°C until it reaches a 

constant mass. The loss in mass is the water content. Since straw is plentiful, it is possible 

that it could be used for the production of a range of organic substances. The first step is 

the conversion of cellulose to glucose. It has been suggested that an enzyme could be used 

for this process. There is a difficulty here, however. The lignin which covers the cellulose 

protects the cellulose from enzyme attack. 

Use information from the passage and your own knowledge/research to answer the 

following questions. 

a) Describe the structure of a cellulose molecule and explain how cellulose is

adapted for its function in cells.

b) Give one way in which the structure of a hemicellulose molecule is similar to

the structure of a cellulose molecule.

c) Explain why the following steps were necessary in finding the water content of

straw: (i)      heating the straw until it reaches constant mass (line 9)

(ii) not heating the straw above 90°C

d) A covering of lignin protects cellulose from enzyme attack (line 14). Use your

knowledge of the way in which enzymes work to explain why cellulose-

digesting enzymes do not digest lignin.

2.5) Unlike fungi and certain animals, humans are unable to digest cellulose. Explain the 

importance of cellulose in our diet.  

2.6) Extension: Watch the video clip https://www.learnbiology.net/making-and-breaking-

polymers and explain (1) how cellulose is formed from glucose and (2) how enzymes like 

exocellulase can digest cellulose. 

https://www.learnbiology.net/making-and-breaking-polymers
https://www.learnbiology.net/making-and-breaking-polymers
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Task 3: Cell Membranes & Transport 

This is the AQA specification for 3.2.3 which shows the following points that students will 

need to cover: 

For all the research tasks below, reference each of the websites you used by writing out the 

URL and the date you accessed them. Use at least two different sources for each. 

3.1) Research, draw and label (the Fluid –Mosaic model of) the cell-surface membrane.   

Give the two reasons that explain why it is known as the fluid mosaic model. 

Watch the YouTube clip by Mr. Pollock to help your understanding of the structure: 

https://www.youtube.com/watch?v=jEY9Bie92aM 

3.2) Research the five different components of the cell-surface membrane: phospholipids, 

proteins, cholesterol, glycolipids and glycoproteins. Summarise the function and importance 

of each one in the membrane.  (you could use a table format or notes with sub-headings) 

3.3) Research the four ways substances move across cell membranes. (you could use 

diagrams to illustrate the different ways or summarise in a table format) 

For each of the four ways give examples of one or two substances that move across the cell 

membrane in this way.  

3.4) Using the AQA Biology website, find two past paper questions and their mark schemes 

(worth between 5-10 marks) on the structure of the cell membrane and methods of 

transport across membranes. List the year and paper you used. Try and answer them 

yourself and then check with the mark scheme to see how you have performed.  

https://www.youtube.com/watch?v=jEY9Bie92aM
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Task 4:  Immunity and Vaccines 

Antibodies are globular proteins with a quaternary structure and have a role in the immune 

system. This is the AQA specification for 3.2.4 which shows the following points that 

students will need to cover: 

Complete each of the tasks below. You may wish to use various websites or YouTube videos to help 

you.  

4.1) Define the term “antigen”. Where can antigens be found? 

4.2) Click the link to watch a video about the process of phagocytosis. Create a flow diagram to 

summarise each step of phagocytosis. Include labelled diagrams for each step. 

https://www.youtube.com/watch?v=7VQU28itVVw 

4.3) When a vaccine is given to a person, it leads to the production of antibodies against a disease-

causing organism. Research how vaccines lead to antibody production and write one paragraph to 

describe this process.  

https://www.youtube.com/watch?v=7VQU28itVVw
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4.4) A series of graphs related to the use of vaccines are shown below. Study each graph, and 

answer the questions, to interpret them. 

a) Human papilloma virus (HPV) is the main cause of cervical cancer. Doctors investigated

whether it was better to give two or three doses of the HPV vaccine, to protect girls and

women from HPV. They measured the mean concentration of antibody against HPV in blood

samples each month.

● Girls given two doses received an initial vaccination, followed by a second at 6 months.

● Girls given three doses received an initial vaccination, followed by a second at 1 month

and a third at 6 months.

1. Describe the trend of the mean concentration of antibody against HPV in girls who were

given two does of the HPV vaccine. Use figures in your answer. (2)

2. What do these results suggest about whether it is better to give two or three doses of

the vaccine? Give reasons for your answer. (2)

3. The mean concentration of antibody against HPV has been plotted on a logarithmic

scale. Why is it more useful to use a logarithmic scale in this case, instead of a linear

scale? (2)
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b)  Whooping cough is a disease that affects some infants. Doctors collected data relating to

whooping cough between 1965 and 1996 for:

• the number of cases of whooping cough reported

• the percentage of infants vaccinated against whooping cough.

1. Describe the trend of the percentage of infants vaccinated against whooping cough

from 1965 to 1995. Use figures in your answer. (2)

2. Calculate the difference in the percentage of infants vaccinated against whooping

cough from 1965 to 1975. (1)

3.  Calculate the percentage decrease in the number of cases of whooping cough

reported from 1981 to 1990. (2)

4. Suggest two reasons why the percentage of infants vaccinated decreased between

1973 and 1975. Use information from the graph to help. (2)

5. Between 1980 and 1990, there were three peaks in the number of reported cases of

whooping cough. After 1981, the number of cases of whooping cough in each peak

decreased. Use the information from the graph to suggest why. (2)
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c) People considered ‘at risk’ are offered a vaccination against influenza each year. The bar

chart shows the number of people in the UK population aged 65 and over and the percentage

of those who were vaccinated against influenza each winter.

1. Suggest one reason to explain the change in the percentage of people aged 65

and over being vaccinated. (1)

2. Calculate the change in the total number of people aged 65 and over being

vaccinated between 1990/91 and 2000/01. Show your working. (2)
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d) Measles is an infectious disease that can cause serious complications in children. In

countries where measles is uncommon a combined measles, mumps and rubella vaccine

(MMR) is given at 15 months.

In a country where measles is common a single measles vaccine (MV) may be given at 9

months, followed by MMR at 15 months.

In an investigation, the efficiency of the two vaccination programmes was compared in a

country where measles is common. The graph shows the amount of measles antibody in the

blood of children before vaccination and after completing vaccination.

1. Calculate the percentage decrease in the mean amount of measles antibody before

vaccination, between the MV + MMR group and the MMR only group. (2)

2. What was the effect of vaccination in the MMR only group? Express your answer as

the percentage increase in the amount of measles antibody in the MMR group after

vaccination. Show your working. (2)

3. An immunologist concluded that the vaccination programme that was the most effective,

was the MMR vaccine. Do you agree or disagree with this conclusion? Give reasons and use

figures from the data to support your answer. (3)
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Task 5: The Synapse 

The transmission of nerve impulses across the synapse is a key topic that links to the 

importance of shapes fitting together. This is the AQA specification for 3.6.2 which shows 

the following points that students will need to cover: 

Do some research on this part of the specification in order to answer the following questions. 

5.1) Define the following key words: 

a) Acetylcholine:

b) Acetylcholinesterase:

c) Cholinergic synapse:

d) Hyperpolarisation:

e) Neurotransmitter:

f) Postsynaptic membrane:

g) Presynaptic membrane:

h) Spatial summation:

i) Synapse:

j) Synaptic cleft:

k) Synaptic vesicles:

l) Temporal summation:
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5.2) Complete the Sentences Using the Words in Bold 

accumulate   acetylcholine     binds     block     chemical   chloride   cleft   decrease   

diffuses   enzyme   hyperpolarisation   impulses   mimic   

mitochondria     nanometres   negative   neuromuscular   neurotransmitter   

neurotransmitters   open     post   postsynaptic     pre   presynaptic   reabsorbed   

receptor   receptors   release   sodium     spatial   stimulates   

synapses synaptic   temporal     touch    vesicles 

Neurones do not _______________ each other – there is a tiny gap between the synaptic knob of 

the presynaptic neurone and the dendrite of the postsynaptic neurone in a neural pathway. These 

gaps are called _______________. Nerve _______________ cannot cross these synapses, instead 

_______________ messengers called _______________ are transferred from one neurone to the 

next. The presynaptic knob contains many _______________ and endoplasmic reticulum, since 

these organelles are required to produce neurotransmitters which are stored in _____________; 

neurotransmitters are only synthesised in the presynaptic knob. 

When an impulse arrives at the end of the _______________ neurone it causes calcium ion channels 

to open and calcium ions to flood into the presynaptic neurone. The calcium ions cause synaptic 

vesicles to migrate towards the presynaptic membrane and fuse with them, causing the 

neurotransmitter to be released into the synaptic cleft. The neurotransmitter _______________ 

across the synapse: because the synapse is only about 20 _______________ wide this takes a very 

short time. On the other side of the synapse, the neurotransmitter binds with a _______________ 

ion channels on the membrane of the _______________ neurone. As the neurotransmitter 

_______________ to the protein channel it causes the channel to open, sodium ions to enter the 

postsynaptic neurone and thus _______________ a new impulse. Finally, the neurotransmitter is 

either _______________ back into the presynaptic neurone, broken down by a specific 

_______________ or it simply diffuses out of the synaptic _______________. As levels of the 

neurotransmitter in the synapse ____________ stimulation of the postsynaptic nerve ends. 

When the neurotransmitter across a synapse is ________________ it is called a cholinergic synapse. 

Cholinergic synapses occur in the central nervous system and at ______________________ 

junctions. 

(continues on the next page) 
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Unidirectionality 

Impulses can only be sent from the _______synaptic membrane to the _______synaptic membrane. 

This is because the neurotransmitter is only synthesised in the presynaptic knob and the 

neurotransmitter ____________ are only present on the postsynaptic membrane. This ensures that 

impulses are only transmitted from the source of stimulation (e.g. a receptor) towards an effector. 

Summation 

____________ summation – when different presynaptic neurones converge on one postsynaptic 

neurone, together they will release enough ________________ to exceed the threshold value to 

form an action potential. ____________ summation – when one neurone releasing neurotransmitter 

many times over a short period, eventually the neurotransmitter will ______________ so as to 

overcome the threshold value of the postsynaptic membrane and generate a new action potential. 

Inhibition 

Some postsynaptic membranes have protein channels that can allow ____________ ions to diffuse 

into the axon making it more _____________than usual at resting potential. This is known as 

__________________ and it inhibits the postsynaptic neuron from generating a new action 

potential. The importance of these inhibitory synapses is that it allows for nervous impulses to be 

controlled and stopped if necessary. 

The action of drugs 

Many medicinal drugs, and the majority of illegal drugs, act to alter synaptic transmission. Different 

drugs act in different ways e.g. 

1. __________ a neurotransmitter

2. Stimulate the ____________ of a neurotransmitter

3. Inhibit the neurotransmitter-breakdown ___________

4. Force _________ a neuroreceptor channel

5. _________ a neuroreceptor channel
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5.3) Order the sentences 

___ The neurotransmitter diffuses across the synaptic cleft and binds with sodium ion channels on 

the membrane of the postsynaptic neurone 

___ Sodium ion channels open and sodium ions move into the postsynaptic neurone by facilitated 

diffusion 

___ Calcium ion channels open and calcium ions move into the presynaptic knob by facilitated 

diffusion 

___ Calcium ions cause synaptic vesicles to fuse with the membrane of the presynaptic knob, 

releasing the neurotransmitter (such as acetylcholine) into the synaptic cleft 

___ The impulse arrives at the synaptic knob of the presynaptic neurone 

___ The influx of sodium ions causes an action potential in the post-synaptic neurone 

___ The neurotransmitter may be broken down by an enzyme (such as acetylcholinesterase), diffuse 

out of the synaptic cleft or be taken up by the membrane of the presynaptic neurone 

5.4) Draw a labelled diagram of a cholinergic synapse 
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5.6) Complete the table (add the URL of the websites you used to research each drug/disorder) 

Drug/ 

disorder 

Neurotransmitter 

affected 
Action of drug/ 

disorder 

Effect on body 

Nicotine 
URL used: 

Atropine 
URL used: 

Amphetamine 

sulphate 
URL used: 

Organophosphate 

URL used: 

Beta- 

blockers 
URL used: 

Parkinson’s 

Disease 
URL used: 

Possible treatments? 

Schizophrenia 
URL used: 

Possible treatments? 
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Task 6: DNA Technology 

The structure of DNA and its uses in DNA technology is a key topic that links to the importance of 

shapes fitting together. This is the AQA specification for 3.8.4.2 which shows the following points 

that students will need to cover: 

6.1) Label and annotate the diagram of DNA structure with as much detail as you can find. You 

may wish to include information about the types of bonds involved and their properties, along with 

information highlighting the characteristics of the nitrogenous bases 
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6.2) Explain how the structure and properties of DNA allows for it to be targeted and used to 

diagnose individuals with genetic illness. Why does this method not offer a cure for those who are 

diagnosed?  

6.3) Watch the YouTube clips below and then make notes (using a diagram or flow chart if you 

wish) summarising:  

a) the principles of DNA hybridisation

b) how gene probes are used to diagnose genetic disease

c) why gene probes are considered to be highly accurate

d) how a micro array differs from a traditional gene probe

https://www.youtube.com/watch?v=xoxUWGl8WFs 

https://www.youtube.com/watch?v=UgL1Pq2sk3M 

https://www.youtube.com/watch?v=6ZzFihESjp0 

6.4) Use your knowledge of DNA structure and the concept of complementary base pairing to 

answer the following questions: 

(a) The table shows the percentage of each base in the DNA from three
different organisms.

Organism 

Percentage of each base in DNA 

Adenine Guanine Thymine Cytosine 

Human 30.9 19.9 29.4 19.8 

Grasshopper 29.4 20.5 29.4 20.7 

Virus 24.0 23.3 21.5 31.2 

(i) Humans and grasshoppers have very similar percentages of each
base in their DNA but they are very different organisms.

Use your knowledge of DNA structure and function to explain how
this is possible.

(2)

https://www.youtube.com/watch?v=xoxUWGl8WFs
https://www.youtube.com/watch?v=UgL1Pq2sk3M
https://www.youtube.com/watch?v=6ZzFihESjp0
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(ii) In a piece of DNA, 34% of the bases were thymine.

Complete the table to show the names and percentages of the other
bases.

Name of base Percentage 

Thymine 34 

34 

(2) 

(b) A polypeptide has 51 amino acids in its primary structure.

(i) What is the minimum number of DNA bases required to code for the
amino acids in this polypeptide?

(1) 

(c) In some of the DNA of a malarial parasite, the proportion of adenine and
thymine bases averages 80%. In this DNA what percentage of the
nucleotides would you expect to contain

(i) phosphate; _____________________________________________

(ii) guanine? _______________________________________________

(2) 

6.5) Genetic screening and counselling offer promising improvements to healthcare in the future, 

specifically when it comes to early detection, treatment, and even prevention. Use the resources 

linked below, along with your own research to write a short article that highlights both the 

promises and risks of the use of genetics in medicine.  

https://www.youtube.com/watch?v=7yIW0L9dLCQ 

https://ghr.nlm.nih.gov/primer/testing/riskslimitations 

https://www.youtube.com/watch?v=7yIW0L9dLCQ
https://ghr.nlm.nih.gov/primer/testing/riskslimitations
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6.6) Answer the following exam question, you may use the internet to help inform your responses. 

A husband and wife wanted to know whether they were carriers of the mutated 
form of a gene. This mutation is a deletion that causes a serious inherited 
genetic disorder in people who are homozygous. 

A geneticist took samples of DNA from the husband and the wife. He used a 
DNA probe to look for the deletion mutation. The DNA probe was specific to a 
particular base sequence in an exon in the gene. Exons are the coding 
sequences in a gene. 

The geneticist compared the couple’s DNA with that of a person known not to 
carry this mutation. 

The chart shows the geneticist’s results. 

(a) The geneticist told the couple they were both carriers of the mutated gene.
Explain how he reached this conclusion.

(3) 

(b) The DNA probe the geneticist used was for an exon in the DNA, not an
intron. Explain why.

(3) 

(c) To make the DNA probe, the geneticist had to find the base sequence of
the normal gene. Once he had copies of the gene, what methods would he
use to find the base sequence of the gene?

(2) 

(Total 8 marks) 
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Task 7: Mind Mapping 

The Importance of Shapes Fitting Together in Cells and Organisms 

In Paper 3 which is the final AQA exam paper, 25 marks are awarded for a synoptic essay 

written about a broad topic relevant to the syllabus. The essay looks at large themes within 

the syllabus such as energy flows and cycles in Biology. Students will have to select relevant 

topics from the syllabus and explain them in depth (using all the keywords) and will also 

discuss their importance at A Level standard. 

Students are given a choice between two essay titles. The importance of shapes fitting 

together in cells and organisms is an example of one of these essay questions. As the essay is 

completed under exam conditions, it is vital that students prepare an outline which plans how 

they will structure their essay before writing it. This is often done in the form of a mind map 

because a mind map helps to make links between different topics while selecting relevant 

key words.  

Task:  Summarising each of the six topics covered in the previous tasks, create a mind map on 

the importance of shapes fitting together in cells and organisms. You can use the 

information from your answers to each task although you may want to add examples of your 

own. 
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Task 8: University Courses 

1) Research one or more university courses that you are considering doing after you

complete your A Levels at Woodhouse. If you are unsure, use this as an opportunity to begin

looking into different courses.

If you do not want to study at university, research the courses you would like to do in order 

to support the career you want to pursue. 

You could use the UCAS website to look up courses (or look on each university website): 

https://www.ucas.com/ 

https://www.ucas.com/undergraduate 

2) For each course, list:

a) the title of the course

b) the universities that you will apply to in order to study this course

c) the entry requirements for this course at each university

d) if you will have to do any post graduate courses or further training to support your

career when you complete your course

e) what work experience would support your application to study this course

3) Write a short paragraph on why you have chosen this course and career path. If you have

chosen more than one possible career path, write a paragraph for each one.

Why does it interest you? What will this career entail and why do you want to pursue this

career?

https://www.ucas.com/
https://www.ucas.com/undergraduate
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