
Questions 
 
Q1. 

(i) State why step 1 and step 2 are necessary. 

Figure 10 shows part of a method used to produce a bacterial culture on a Petri dish. 

 .............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(ii) Give one reason why step 3 is included. 

 .............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(1) 

(1) 
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* (iii) A student wanted to investigate how effective three different antiseptics were at killing
bacteria. 

The student was provided with: 

• 
• 
• 
• 

an inoculated Petri dish prepared using the method in Figure 10 
three different antiseptics 
filter paper discs 
sticky tape. 

Devise a plan for the student to complete this investigation. 
Include a control and any variables that the student would need to consider. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 8 marks) 

(6) 
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Q2. 
 

The scientist placed a filter paper disc soaked in toothpaste mixed with saliva (disc A) on 
one half of the agar jelly plate. 
A filter paper disc soaked in only saliva (disc B) was placed on the other half of the agar jelly 
plate. 
The agar jelly plate was kept at 37°C for 24 hours. 

Figure 5 shows the results. 

(i) The diameter of the zone of inhibition around disc A is 9 mm. 

Calculate the area of this zone of inhibition using the equation πr2. 
Use a value of 3.14 for π. 
Give your answer to 1 decimal place. 

 .............................................................................................................................................

............................................................................................................................................. 

(3) 

........................................................... mm2 

(ii) Give a reason why disc B, soaked in only saliva, was included in this test. 

(1) 
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(iii) Suggest
teeth. 

 reasons why this test does not prove that toothpaste kills all bacteria on 

1 .......................................................................................................................................... 

............................................................................................................................................. 

2 .......................................................................................................................................... 

............................................................................................................................................. 

two

(Total for question = 6 marks) 

(2) 
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Q3. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 4 marks) 

(1) 

(3) 

 

Monoclonal antibodies are proteins.

Figure 16 shows the process of monoclonal antibody production. 

 

(i) Which type of cell is added to the B lymphocytes to produce the hybridoma? 

A 
B 
C 
D 

phagocytic cell 
red blood cell 
cancer cell 
epithelial cell 

(ii) A person with blood group A has the A antigen on the surface of their red blood cells. 

Monoclonal antibodies can be used to detect the A antigen on red blood cells to 
determine the blood group of a person. 
Explain why monoclonal antibodies, used to detect blood group A, would not react with 
the blood of a person with blood group B. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Q4. 
 

Describe how the specific immune system defends the body against disease. 

(Total for question = 3 marks) 
 

Q5. 

* Some sexually transmitted infections (STIs) can be diagnosed by testing urine samples. 

These tests use monoclonal antibodies that bind to an antigen on the pathogen. 

Describe how a monoclonal antibody can be developed and used to detect an STI using a 
urine sample. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(6) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 6 marks) 
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Q6. 

Cancer Research UK found that many people do not realise that obesity is linked to an 
increased risk of developing cancer. 
In the body, fat tissue sends signals that cause other cells to divide. 

Obesity can also cause cardiovascular disease to develop. 

Describe the different treatments available for cardiovascular disease. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 3 marks) 
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Q7. 
 
LDL cholesterol is a type of cholesterol which increases the risk of heart disease. 

Statins are drugs used to reduce LDL cholesterol levels. 

Figure 12 shows the cholesterol levels in the blood of a man. 

He started taking statins at the beginning of February and stopped taking them four months 
later. 

(Total for question = 4 marks) 

(2) 

(2) 

 

(i) Describe the effect of statins on LDL cholesterol levels in the blood. 

Use data from the graph to support your answer. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) Use evidence from the graph to explain why statins are usually prescribed as life-long 
medication. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q8. 

Most cases of scarlet fever occur in children. 

Adults have usually developed immunity to a toxin that the Streptococcus bacteria produce 
during infection. 
Explain how an adult develops immunity to the toxin. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 3 marks) 

(3) 
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Q9. 
 

Gonorrhoea is a sexually transmitted bacterial infection. 

Figure 13 shows the number of people diagnosed with gonorrhoea in the UK. 

(Total for question = 6 marks) 

Explain how gonorrhoea is transmitted and how the number of people infected can be
reduced. 

Use data from the graph to justify why it is necessary to reduce the number of people 
infected. 
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Q10. 
 

The wire loop used to spread bacteria on an agar plate was heated in a Bunsen burner 
flame before being used. 
Explain why this aseptic precaution was used. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q11. 
 

When bacteria divide they replicate their genome and synthesise their cell wall. 

Figure 12 outlines the stages of bacterial replication. 

(Total for question = 3 marks) 

(3) 

Figure 12 

Penicillin inhibits the synthesis of the cell wall in bacteria.

Explain the effect of penicillin on bacterial and human cells. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q12. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 3 marks) 

(1) 

(2) 

 

Streptococcus mutans is one species of bacteria which causes tooth decay.

A scientist tested the effectiveness of toothpaste at killing this species of bacteria.

The scientist spread the bacteria Streptococcus mutans across an agar jelly plate.

(i) Which word describes the techniques used to prevent contamination of the agar jelly 
plate? 

A 
B 
C 
D 

clinical 
diagnostic 
aseptic 
lysogenic 

(ii) Give two precautions needed to prevent contamination of the agar jelly plate. 

1 .......................................................................................................................................... 

............................................................................................................................................. 

2 .......................................................................................................................................... 

............................................................................................................................................. 
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Q13. 

Figure 3 

(i) Calculate the area of the zone of inhibition for antiseptic 2. 

Give the answer to 3 significant figures.
(π = 3.14) 

Streptococcus pyogenes is a bacterium that causes communicable infections. Scientists

tested the ability of two antiseptics to kill Streptococcus pyogenes bacteria. They spread

Streptococcus pyogenes bacteria on two agar jelly plates and placed a small 
disc of filter paper containing antiseptic in the centre of each dish. 
Figure 3 shows the results of the test after 24 hours of incubation. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(3) 

zone of inhibition for antiseptic 2 = ........................................................... mm2 

(ii) Explain which antiseptic is the most effective. 

(2) 
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 .............................................................................................................................................

............................................................................................................................................. 

(iii) After the bacteria were spread on the plates, both plates were incubated for 24 hours at
37°C. 

Give a reason why the plates were incubated at 37°C. 

(1) 

(Total for question = 6 marks) 
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Q14. 
 

A scientist was planning to compare the effectiveness of the antibiotic myxopyronin on two 
different species of bacteria. 
Figure 18 shows the equipment the scientist can use. 

(Total for question = 6 marks) 

(2) 

(4) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(ii) Myxopyronin inhibits bacterial RNA polymerase. 

Explain why the antibiotic myxopyronin can be used to treat bacterial infections in
humans. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

 

Figure 18 

(i) Describe how the scientist could determine the effectiveness of myxopyronin on the two 
species of bacteria. 
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Q15. 

Measles is a disease caused by a virus. 

Measles is prevented by immunisation. 

(i) State two reasons why people might not be immunised against measles. 

 1 ..........................................................................................................................................

.............................................................................................................................................

2 ..........................................................................................................................................

............................................................................................................................................. 

(ii) The spread of measles is prevented by herd immunity. 

Describe herd immunity. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 4 marks) 

(2) 

(2) 
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Q16. 
 

* Describe how the physical barriers and chemical defences of the human body provide 
protection from diseases. 

(Total for question = 6 marks) 

(6) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q17. 

(Total for question = 3 marks) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Clostridium tetani is a bacterium that can be found in soil.

It causes the infection tetanus.

Children are vaccinated against tetanus.

Explain why these children do not get tetanus if the bacteria enter their body through a cut in 
the skin. 

(3) 
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Q18. 
 

In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was resistant to 
26 different antibiotics. 
New antibiotics are being developed to treat the disease caused by Klebsiella pneumoniae. 

Describe the stages of antibiotic development that would occur after the discovery of a new 
antibiotic. 

(Total for question = 3 marks) 

(Total for question = 2 marks) 

(2) 

 

Q19. 

Garlic is a plant that produces antiseptic chemicals. 

Explain one benefit to garlic plants of producing antiseptic chemicals. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(3) 
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Q20. 
 

Figure 8 shows a gastric band fitted to a stomach. 

(Total for question = 2 marks) 

(2) 

Figure 8 

Explain how a gastric band helps a person to lose weight. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q21. 
 

* Explain how plants protect themselves from being eaten by pests and against diseases 
caused by pathogens. 

(Total for question = 6 marks) 

(6) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q22. 
 

Figure 4 shows the structures in a leaf. 

(Total for question = 2 marks) 

(2) 

Explain how structure Z is involved in defence against pathogens. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q23. 
 

* When a person is infected with a disease, the immune system will respond to protect their 
body. 
Explain how the immune system will respond to an infection caused by bacteria. 

(Total for question = 6 marks) 

(6) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q24. 
 

Obesity increases the risk of a person developing cardiovascular disease. 

Losing weight can reduce the risk of this disease occurring. 

Explain why exercise can cause weight loss. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q25. 
 
Streptococcus bacteria can cause a sore throat or skin infection. 

An illness called scarlet fever can also develop during an infection with this bacterium. 

(i) Give two precautions a doctor should take when treating a patient who is infected with 
Streptococcus. 

(Total for question = 5 marks) 

(1) 

 

Figure 10 
Some bacteria are motile, meaning they can move themselves. 
Why is a Streptococcus bacterium not motile? 

A 
B 
C 
D 

it does not have flagella 
it does not have plasmids 
it does not have ribosomes 
it does not have acrosomes 

(2) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) From September 2013 to March 2014 there were 2 830 cases of scarlet fever in the UK. 

From September 2014 to March 2015 there were 5 943 cases of scarlet fever. 
Calculate the percentage increase of the number of cases of scarlet fever between the 
periods September 2014 to March 2015 and September 2013 to March 2014. 

(2) 

........................................................... % 

(iii) Figure 10 shows some Streptococcus bacteria. 
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Q27. 

Antibiotics can be used to treat diseases. 

Antibiotics kill 

A 
B 
C 
D 

antibodies 
antigens 
bacteria 
viruses 

 

Q26. 

Patients with scarlet fever can be treated with antibiotics. 

New antibiotics need to be tested before they can be used in patients. 

Which is the correct sequence for the development of a new medicine? 

(Total for question = 1 mark) 

(Total for question = 1 mark) 

(1) 

(1) 
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Q28. 
 

Chemicals can be extracted from plants. 

Some of these chemicals can kill bacteria. 

A scientist spread some bacteria on a nutrient agar plate as shown in Figure 5. 

(Total for question = 3 marks) 

(1) 

(2) 

(i) What is being shown in Figure 5? 

 A 

B

C

D 

aseptic technique

cloning

genetic engineering

selective breeding 

(ii) Explain why the scientist worked near to a Bunsen burner. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q29. 
 

HIV is diagnosed by blood tests. 

State two safety precautions that need to be taken when handling blood samples. 

(Total for question = 2 marks) 

(2) 
1 .......................................................................................................................................... 

............................................................................................................................................. 

2 .......................................................................................................................................... 

............................................................................................................................................. 
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