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Topic 1- Cells and Cell Structure 

 

1.  Label the structures on the two cells below. 

 
2. For each organelle (cell structures) complete the following table: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Organelle Function 
Plant or Animal 

cell or both? 

Nucleus   

Chloroplast   

Mitochondria   

Cell wall   

Cell membrane   

Vacuole (permanent)   

Ribosomes   

Cytoplasm   

Nuclear envelope   

Centrioles   

Rough Endoplasmic reticulum   

Nucleolus   

Smooth endoplasmic reticulum   

Plasmodesmata   

Golgi body/apparatus   
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3. Magnification;  You are expected to be able to easily convert between units (orders of magnitude) and to be 
able to use the following formula: Image size = actual size ÷magnification. 
 

Microscope slides and micrographs from an electron microscope give images that are magnified.  

 

Light microscopes can magnify up to 1000 times with special lenses but the largest magnification used in 

schools is usually 400 times. 

 

Magnification is calculated by using a simple equation. 

 

You may be asked to calculate magnification, the size of an object or the size of an image in a question. This 

may require the equation to be rearranged. 

 

 

 

Before you can use the magnification equation, all the units must be the same. Table 1 shows the different 

units of size and their standard form. 

 

 

a) A drawing of a transection of an artery is 3 cm across. The real artery was 4 mm across. What is the 
magnification of the drawing? 
 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

__________________________________________________________________________________ 
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b) A publisher wants to put a photograph of a weightlifter into her book. The athlete is 1.85 m tall. The 
photograph needs to be shrunk 50 times. What is the height of the weightlifter in the photograph? 

 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

 

c) A photograph taken of a white blood cell under the microscope is 3.2 mm wide. If the label of the 
photograph says ×200 what is the actual width of the white blood cell? 

 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

 

4. Examination question: 

Contrast how an optical (light) microscope and a transmission electron microscope work and contrast 
the limitations of their use when studying cells. 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

(6) 
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Research project: 
 

Microscopes allow us to see, not just cells, but the ultrastructure of cells – the minute organelles where the 
complex chemistry of life is carried out. But now we can find out even more. You may have heard about 
‘The Human Genome Project’ – a scientific project which has successfully read every part of our genetic 
code (known as the genome). This has allowed us to examine the genes which determine how every 
protein and every cell in the body is constructed. It has helped us understand how we function on a 
microscopic level, and helped us to better understand inherited diseases, too. 
 
We are also able to sequence the DNA of other living things – from plants and animals to bacteria and 
viruses. This allows us to understand their physical structure in greater detail than ever before. 
 
TASK 
 
You are going to write a short article for a popular science magazine, aimed at people who are interested 
in scientific discoveries but who may not have a background in science.  
 

The title of this article is- ‘Who needs microscopes any longer?’ 
 
Your article will aim to discuss whether microscopy still has any place in modern biology, when we are able 
to sequence the genome of any living thing we are interested in – and thereby potentially have a complete 
breakdown of every structure within it. 
 
Think about the different types of microscopy that now exist and where microscopy is still useful. Compare 
what we can learn from microscopy and DNA sequencing. Discuss the pros and cons of these different 
types of microscopy and genome sequencing as ways of examining and learning more about living things.    
 
       
Step 1:  Using your knowledge and your student book, make a list of the different types of microscopy, and 
the different uses of each type. 
  
 
Step 2:  Using the sources, learn about genome sequencing. Make a list of situations when this method 
would be useful for looking at living things. 
 
  
Step 3:  Compare your lists – are there any areas of overlap? Do both microscopy and genome sequencing 
have a place in helping us to learn more about biology – or does one supersede the other? 
  
 
Step 4:  Write a short article (no more than 1 page of A4) using basic scientific terms, examining your 
research and conclusions from the earlier steps. Are microscopes less useful now, or are they still very 
important in modern biology? Aim to make this easily understood by anybody, even people without a 
background in science. Remember to state evidence for your conclusions!  
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General websites that are useful: 
 
The human genome project this is the website for the Human Genome Project home page from which lots 
of information can be sourced.  
The Human Genome Project Introductory video clip by Fuse school 
What is genome sequencing? Short video to explain what is genome sequencing 
Genomic sequencing and you  another short video to explain how genomic sequencing can impact on you. 

 
Organisms which have had their genomes fully sequenced  
This timeline lists different living things which have had their genomes sequenced – along with brief 
discussions as to why they were chosen. 

 
Beating the bugs – the pathogen genomics revolution  
This article from the PHG foundation (a UK-based genomics think-tank) discusses the role of genomic 
sequencing in examining micro-organisms which cause infectious disease. 

 
Advances in genomic sequencing  
An article from the US Library for Health, discussing the implications of increased understanding of the 
human genome. 

 
 
Now that you have looked at the advantages and disadvantages of both techniques, do you feel that 
microscopy is likely to become less relevant in the future, or do you think that it will remain a relevant tool 
in scientific investigations for some time yet to come? How do you think scientists might work out whether 
the tools that they currently use are still the best ones for the job?  
 

 

 

 

 

 

 

 

 
 

 

https://www.genome.gov/human-genome-project
https://www.youtube.com/watch?v=-hryHoTIHak
https://www.youtube.com/watch?v=2JUu1WqidC4
https://wwgenomic/
http://www.yourgenome.org/facts/timeline-organisms-that-have-had-their-genomes-sequenced
http://www.phgfoundation.org/briefing_notes/305/
https://ghr.nlm.nih.gov/primer/genomicresearch/sequencing
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Topic 2- ENZYMES 

 

Enzymes are incredibly important molecules in Biology and you will have learnt a lot about 

them already at GCSE. 

The aim of this work is to revisit and revise what you have done at GCSE but also to research 

and extend this knowledge into some aspects that you will study at A level. 

Please take time to read through your GCSE notes as a starting point. 

Watch these 2 you tube clips as well: 

https://www.youtube.com/watch?v=rlH1ym916Fo 

https://www.youtube.com/watch?v=qgVFkRn8f10 

 

1. Complete the Summary sheet on Enzymes @ GCSE  

 

2. Complete the Exam Questions on Enzymes. 

 

 

3. Research Enzyme Inhibition by completing the task below: 

 

Find out how each of the following work: 

 

 Competitive inhibitors 

 Non-competitive inhibitors 

 Permanent/Irreversible inhibitors 

 

For each type of enzyme inhibitor, find a named example of a molecule that acts as an 

inhibitor. 

Complete the Case Study on Drugs, Enzymes and Rates of reaction “ACE inhibitors”. This is 

real example of enzyme inhibitors being used as a drug and links in with drug testing in 

topic B6 GCSE. 

 

 

https://www.youtube.com/watch?v=rlH1ym916Fo
https://www.youtube.com/watch?v=qgVFkRn8f10


 
Enzymes @ GCSE 

Draw the enzyme above but when it 

has been denatured. 

 

What does DENATURED mean? 

Key words: What do they mean? 
 

 Enzyme 
 

 Substrate 
 

 Active Site 
 

 E/S complex 
 

 Lock and Key  
 

 Complementary 
 

 Specific 

How does pH affect the rate of a catalysed reaction? 
 
Draw a graph to help you explain. 
 
 

Draw the Lock and Key model 
 

Draw the graph for the effect of temperature on the rate of an 
enzyme catalysed reaction  
 
Explain the shape of the graph. 
 
 

Name 3 important enzymes you have 
learnt about and describe the reactions 
they catalyse. 
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Enzymes Exam-style questions:

 Q1. 
(a)     The graph shows the effect of pH on the activities of three enzymes, X, Y and 

Z. 
These enzymes help to digest food in the human digestive system. 
Each enzyme is produced by a different part of the digestive system. 

 

pH 
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(i)      What is the optimum (best) pH for the action of enzyme Z? 

__________________ 
(1) 

(ii)     The stomach makes a substance that gives the correct pH for enzyme action in the 
human stomach. 

Name this substance. ____________________________________________ 
(1) 

(iii)    Which enzyme, X, Y or Z, will work best in the human stomach? 

__________________ 
(1) 

(b)     In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

Different parts of the human digestive system help to break down molecules of fat so that 
they can be absorbed into the body. 

Describe how. 

To gain full marks you should refer to: 

•         the enzyme and where the enzyme is produced 

•         the products of digestion 

•         any other chemicals involved. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 
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Q2. 
Biological detergents contain protease enzymes. 

(a)     The drawings show some apparatus and materials. 

 

In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

Describe how you would use the apparatus and materials shown in the drawings to find 
the best temperature for removing stains from clothing. You should include how you 
would make the investigation a fair test. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 
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(b)     In a similar investigation a student investigated the effect of pH on the time taken to 
remove a stain from pieces of cloth. 

The table shows the student’s results. 
  

      pH of detergent solution 

  1 2 3 4 5 6 7 8 9 

Time taken to 
remove 
stain in minutes 

20 19 17 14 10 4 8 12 16 

(i)      On the graph paper below draw a graph to show the student’s results. 

•        Add a suitable scale and label to the y axis. 

•        Plot the student’s results. 

•        Draw a line of best fit. 

 
pH of detergent solution 

(4) 

(ii)     Which is the best pH for using the detergent? 

pH _____________________________(1) 
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(c)     Scientists investigated the stability of a protease enzyme. The protease enzyme was 
extracted from plants. 

The scientists: 

•        pre-incubated samples of the enzyme at various temperatures for 30 minutes 

•        put each sample on ice for a further 10 minutes 

•        measured the percentage (%) remaining activity of the enzyme in each sample. 
This was done by incubating each sample with protein at 37 °C for 6 hours. 

The graph shows the scientists’ results. 

 
                Pre-incubation temperature in °C 

 

The scientists recommended that the enzyme could be used in detergents at a 
temperature of 60 °C. 

 

Suggest why the scientists recommended a temperature of 60 °C. 
Use information from the graph and your own scientific knowledge in your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 
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CASE STUDY 
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Topic 3 - Types of Transport 

LO 

a) Define the term ‘diffusion’. 
b) Give examples of substances that diffuse into and out of cells. 
c) Explain factors which affect the rate of diffusion. 
d) Define the terms ‘osmosis’ and ‘active transport’ 
e) Apply knowledge of osmosis to unfamiliar situations. 
f) Describe how active transport takes place.  

 
Tasks 

You might find the following site useful for revision before you attempt the tasks: 

https://www.bbc.co.uk/bitesize/guides/zc7k2nb/revision/1 

1. Research and answer the following questions. 

 

a) State three factors which will affect the rate of diffusion (1) 
        
 

b) Describe the difference between a dilute and a concentrated solution. (2) 
         
 
 
Write a definition for each of the following terms: (6) 
 

 

a) Diffusion  
 

 

 

 

b) Osmosis  
 

 

 

 

       c) Active transport  
 

 

 

 

https://www.bbc.co.uk/bitesize/guides/zc7k2nb/revision/1
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c) Draw lines to connect the correct term with the definition:   (3) 
 

 
 

d) Describe how active transport differs from both osmosis and diffusion (3) 
        ____________________________________________________________________ 

        ____________________________________________________________________ 

        ____________________________________________________________________ 

        ____________________________________________________________________ 
 

e) State the difference between diffusion and osmosis                 (2) 
       _____________________________________________________________________ 

       _____________________________________________________________________ 

       _____________________________________________________________________ 

       _____________________________________________________________________ 

 

2. Answer the following questions: 

 

a) In which cell will diffusion happen fastest? 

 
b) Water moves into and out of cells by __________. The water moves through a 

__________ ___________ membrane. 
 

c) Which factor will decrease the rate of diffusion across a membrane? 
 

Increasing the surface area of the membrane 

Increasing the differences in concentration outside and inside the membrane 

Decreasing the temperature 
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d) What happens to red blood cells when they are placed in water? 

 

They shrivel as water is lost by osmosis 

The cells are unchanged as water moves in and out by osmosis 

The cells swell up and burst 

 

e) Which of the following is a correct statement about osmosis? 

 

Water moves from a concentrated solution to a dilute solution across a partially 

permeable membrane 

Water moves from a region of high water concentration to a low water 

concentration across a partially permeable membrane 

Water moves from a region of high water concentration to a low water 

concentration across a partially permeable membrane 

 

 

f) The mass of a cylinder of beetroot was 2.5 g. If its final mass in an osmosis 

experiment was 2.7 g, what was the increase in mass in per cent? 

 

 

g) By which two processes does glucose enter cells in the human body? 

 

 

A student investigated the effects of osmosis in potato tissue by placing potato 
cylinders in different concentrations of sugar solution. 

Their results are shown below (as a percentage). 

 
 

h) Calculate the mean change in mass for each concentration. Do not include the 
anomalous result from Experiment 6 in your calculations. 
Give your answer to one decimal place. [2 marks] 
 

i) Explain why the student expressed change in mass as a percentage.  

 



 Page 18 of 24 

3. Colouring in 😊 
Below is an image from a cell colouring book: https://www.cell.com/comics 

There are lots of other images you might like to view to help you understand the structure 

and function of cells.  

 

4. Research task 

Explain how substances are transported across the small intestine and how it is adapted for 

this function [9 marks] 

 

 

https://www.cell.com/comics
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Topic 4- Immunity, Immunisation, and the use of Monoclonal Antibodies 

 

An infectious disease is, in effect, an interaction between a pathogen, and the bodies various defence 

mechanisms against it. Sometimes a pathogen overwhelms the body’s defences and the individual dies. 

Sometimes the bodies defence mechanisms overwhelm the pathogen and the body recovers from the 

disease. The body’s defence mechanisms are then better prepared for a second infection from the same 

pathogen, and can destroy it before it causes harm in the future; this is known as IMMUNITY. 

The body has a range of defences to protect itself, including three different types of white blood cells 

which we study at A level: 

 Phagocytes 

 T Lymphocytes 

 B Lymphocytes 

Research the above three types of white blood cell and then consider the statements below. In each box, 

indicate which type of white blood cell it referring to (using the letters P, T or B)  

Hint-some statements are true for more than one type of white blood cell   

 

 

 

 

Formed in bone marrow 
Activated by antigen binding to 

receptor 
Contain antibodies in cell membrane 

Reproduce by mitosis Secrete antibodies Part of the specific immune response 

Humoral immunity Formed from stem cells Activated in the Thymus gland 

Mature in bone marrow 
Part of the non-specific immune 

response 

Can only be activated by a single type 

of antigen 

Cell mediated immunity Produce memory cells Perform phagocytosis 

Activated by T helper cells Provide immunity 
Produce a protein that makes holes in 

cell membranes 

Stimulate phagocytes Kill infected cells 
Use lysosomes to destroy pathogen 

cells 
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The Primary and Secondary Immune Response: 

A child was given two vaccinations consisting of antigens from the virus which 
causes measles. The graph shows the concentration of antibodies in the child’s 
blood resulting from these vaccinations: 

  
a Describe what a measles antigen is: 

 

 
  (2 marks) 

 

b Describe and explain the difference in the child’s response to the two 
vaccinations shown in the graph. 
 

 

 

 
   

(3 marks) 
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(c)     The diagram shows some components of a human immunodeficiency virus (HIV). 

 

 

 

(i)      Suggest which labelled component of the virus is most likely to act as an antigen. 
Give a reason for your answer. 

Component ......................................................................................... 

Reason ............................................................................................... 

............................................................................................................. 
(1) 

 
 

(ii)     A cell that HIV infects is 15 µm in diameter. Calculate how many times larger in 
diameter this cell is than an HIV particle. Show all of your working: 

  

  

  

 

 

 

 

Answer ...................................... times larger 
(2) 
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Vaccination/Immunisation: 

 

Q1.(a)     When a vaccine is given to a person, it leads to the production of antibodies against a 
disease-causing organism. Describe how. 

 ………………………………………………………………………………………………… 

 ………………………………………………………………………………………………… 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 
(5) 

 
 
 

(b)     Describe the difference between active and passive immunity. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 

 …………………………………………………………………………………………………. 
 

(5) 
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Independent Research Task-  

 

Read the following information regarding the use of monoclonal antibodies: 

 

Monoclonal antibodies are identical antibodies. The production of monoclonal antibodies 

involves several stages. A mouse is exposed to the non-self material against which an antibody 

is required, e.g. a human cancer cell.  The mouse’s B cells then produce a mixture of antibodies 

(polyclonal antibodies).  Although each B cell only produces one type of antibody, lots of 

slightly different B cells will be activated and each will produce its own antibody.  B cells are 

extracted from the mouse’s spleen.   

 

The B cells from the spleen are mixed with cancerous cells. This is because these cells divide 

readily outside the body. Detergent is added to break down the cell membranes and allow the 

B cells to fuse with the cancer cells.  The fused cells are able to divide outside the body and 

produce antibodies.  The fused cells are separated and each one clones itself to produce a 

group of cells.   

 

Each group of cells is tested to see if it is producing the desired antibody.  Those that are, 

are grown on a large scale.  The cells secrete the antibody into the growth medium, from which 

it can be extracted.  These antibodies must then be modified to make them suitable for use 

in humans.   This process is called humanisation. 

 

Monoclonal antibodies can be used to separate a chemical from a mixture.  They can also be 

used in immunoassays to calculate the amount of a certain substance in a mixture.  

Immunoassays are used to test for pregnancy, for drugs in athletes’ urine samples and in the 

test for HIV.  Monoclonal antibodies can be used to destroy cancerous cells in the body without 

harming normal cells.  These antibodies bind only to cancer cells and, once bound, activate a 

cytotoxic drug that kills the cell.  Monoclonal antibodies can also be used to reduce the risk 

of tissue/organ rejection following a transplant.  These antibodies inactivate the immune 

response by binding to the T cells which attack the transplant.  Monoclonal antibodies have 

been used to treat a number of diseases, e.g. cancer and diabetes. 

 

Producing monoclonal antibodies requires mice to be exposed to non-self antigens and to be 

induced with cancer.  There are strict guidelines to reduce the suffering of mice but some 

people are still unsure about using animals in this way.  Mice can be genetically engineered to 

produce human antibodies rather than mice antibodies (which eliminates the need for 

humanisation).  This raises issues about the ethics of genetic engineering.  There have been 

some deaths associated with the use of monoclonal antibodies in the treatment of multiple 

sclerosis.  Any new treatments must be tested and there are risks associated with drug trials.   
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Your Task: 

 

Re-read the above passage. Highlight in one colour all the potential ADVANTAGES of using 

monoclonal antibodies in medicine. In another colour highlight all the potential 

DISADVANTAGES or controversial issues relating to their use. 

 

Using all of the above information, as well as your own reading and research,  construct an 

essay with the following title: 

 

 

‘Evaluate the use of Monoclonal Antibodies in medical diagnosis and cancer 

treatment’ 
 

 

Your essay should be at least 1500 words in length, and should demonstrate that you have used 

a variety of sources to gather information. You may include diagrams, images or data which 

support the points you make.  

 

Please treat this task as an opportunity to really show off your knowledge and passion for 

studying the subject of Biology at A-level. There is lots of recent research out there which 

you can read up on, and also many ethical arguments for and against the use of stem cells which 

we encourage you to explore and comment on-you can include your own thoughts and opinions 

too as we would be very interested to discuss these with you.  
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