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GCSE BIOLOGY fT 2022  

INFECTION & RESPONSE EXAM Q&A  

Q1. 
Students in a school investigated the effect of five different antibiotics, A, B, C, D and E, 
on one type of bacterium. 

The students: 

•        grew the bacteria on agar jelly in a Petri dish 

•        soaked separate paper discs in each of the antibiotics 

•        put the paper discs onto the bacteria in the Petri dish 

•        put the Petri dish into an incubator. 

The diagram shows what the Petri dish looked like after 3 days. 

  

(a)     (i)      What is the maximum temperature the incubator should be set at in the 
school? 

Draw a ring around your answer. 

                     10°C                     25°C                     50°C 

(1) 

(ii)     Draw a ring around the correct answer to complete the sentence. 

The incubator should not be set at a higher temperature because the higher 
  

  pathogens. 

temperature might help the growth of toxins. 

  viruses. 
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(1) 

(b)     Which antibiotic, A, B, C, D or E, would be best to treat a disease caused by this 
type of bacterium? 

  

Write your answer in the box. 
  

Give the reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Antibiotics cannot be used to treat diseases caused by viruses. 

Why? 

Tick ( ) one box. 
  

Viruses are not pathogens 
  

There are too many different types of virus 
  

Viruses live inside cells 
  

(1) 

(Total 5 marks) 

Q2. 
The photograph below shows human skin highly magnified. Groups of microbes can be 
seen on the skin. 
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Give two ways in which the body protects itself from these microbes. 

1. _____________________________________________________________________ 

_______________________________________________________________________ 

2. _____________________________________________________________________ 

_______________________________________________________________________ 

(Total 2 marks) 

Q3. 
Diphtheria is a disease of the human breathing system. The graph shows the number of 
deaths from diphtheria in the United Kingdom between 1938 and 1951. Vaccination 
against diphtheria was begun in 1941. 

  

(a)     What evidence in the graph suggests that vaccination protects people from 
diphtheria? 

___________________________________________________________________ 

(1) 

(b)     Complete the passage by choosing the correct words from the box. 
  

antibodies                    bacteria                    platelets 

red blood cells                    white blood cells 

During vaccination, harmless ________________________ are injected into the 

body. 

This causes ______________________ to make ______________________ 

which help to protect the body against diphtheria. 

(3) 

(Total 4 marks) 
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Q4. 
(a)     List A gives the names of three stages in trialling a new drug. 

List B gives information about the three stages. 

Draw a line from each stage in List A to the correct information in List B. 
  

List A 
Stage 

  List B 
Information 

    Used to find if the drug is toxic 

Tests on humans 
including a placebo 

    

    The first stage in the clinical trials 
of the drug 

Tests on humans using 
very small quantities of 

the drug 

    

    Used to find the optimum dose 
of the drug 

Tests on animals     

    Used to prove that the drug is 
effective on humans 

(3) 

(b)     Read the passage. 
  

Daily coffee dose delays development of Alzheimer’s in humans. 

Alzheimer’s is a brain disease that causes memory loss in elderly people. 
Scientists studied 56 mice that had been genetically engineered to 
develop Alzheimer’s. 

Before treatment all the mice did badly in memory tests. 

Half the mice were given a daily dose of caffeine in their drinking water. 
The dose was equivalent to the amount of caffeine in six cups of coffee for 
a human. 

The other mice were given ordinary water. 
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After two months, the caffeine-drinking mice did better in memory tests 
than the mice drinking ordinary water. 

The headline for the passage is not justified. 

Explain why as fully as possible. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

Q5. 
Scientists began to keep records of cases of H5N1 bird flu in humans in January 2004. 

          The graph shows the total number of cases of bird flu in humans and the total number of 
deaths up to January 2006. 
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(a)     (i)      How many people had died from bird flu up to 01/07/05? 

______________________________________________________________ 

(1) 

(ii)     Describe, as fully as you can, how the number of cases of bird flu in humans 
changed between 01/07/04 and 01/01/06. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     At present, humans can only catch bird flu from contact with infected birds. The bird 
flu virus may mutate into a form that can be passed from one human to another. 

Explain why millions of people may die if the bird flu virus mutates in this way. 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 

Q6. 
(a)     List A gives the names of three substances. The substances can help ill people. 

List B gives information about the three substances. 

Draw a line from each substance in List A to the correct information in List B. 
  

  
List A 

Substance 
  List B 

Information 

  
    White blood cells produce this 

substance 

  Antibiotic     

  
    This substance is used to 

kill bacteria 

  Antitoxin     

  
    This substance lowers blood 

cholesterol levels 

  Painkiller     

  
    This substance relieves only the 

symptoms of a disease 

(3) 

(b)     Complete the sentences. 

A vaccine contains an _____________________________ form of a pathogen. 

(1) 

The MMR vaccine protects children against measles, 

mumps and _____________________________________________________ 

(1) 

(Total 5 marks) 
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Q7. 
The body’s immune system protects us from diseases. 

Describe the different ways in which white blood cells protect us from infectious diseases. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 4 marks) 

Q8. 
Infections by antibiotic resistant bacteria cause many deaths. 

The bar chart below shows information about the number of deaths per year in England 
from Methicillin-resistant Staphylococcus aureus (MRSA) and from Clostridium difficile 
(C.difficile) over 4 years. 

 
                       Year 

(a)     (i)      Describe the trend for deaths caused by C. difficile. 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Suggest a reason for the trend you have described in part (a)(i). 

Explain your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iii)    Calculate the percentage change in deaths caused by MRSA from 2009 to 
2010. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Percentage change in deaths caused by MRSA = _______________ % 

(2) 

(iv)     Numbers have not yet been published for 2011. 

When the numbers are published, scientists do not expect to see such a large 
percentage change from 2010 to 2011 as the one you have calculated for 
2009 to 2010. 

Suggest one reason why. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     Before 2007 there was a rapid increase in the number of deaths caused by MRSA. 

Describe how the overuse of the antibiotic methicillin led to this increase. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(3) 

(Total 10 marks) 

Q9. 
Many people in the UK take sleeping pills. 

(a)     The drug thalidomide was developed as a sleeping pill in the 1950s. In the 1960s 
thalidomide was banned. Recently thalidomide has been used to treat other 
diseases. 

Name one disease thalidomide is used to treat now. 

___________________________________________________________________ 

(1) 

(b)     The table shows information about the development of a new sleeping pill. 
  

Type of test 
or trial 

Preclinical 
Clinical 
phase 1 

Clinical 
phase 2 

Clinical 
phase 3 

Tested or 
trialled on 

Cells, 
tissues or 
animals 

20 −100 
healthy 

volunteers 

100 − 500 
volunteer 
patients 

1000 − 5000 
volunteer 
patients 

Number of 
compounds 
tested 

>10 000 5 −10 2 − 3 
1 

(new sleeping 
pill) 

Time taken 
for test or 
trial in years 

1− 4 2− 4 1 − 3 2 − 4 

(i)      What is the shortest time taken to develop a new sleeping pill? 

________________ years 

(1) 

(ii)     What is the range for the number of volunteers needed to complete all the 
clinical trials for the new sleeping pill? 

______________________________________________________________ 

(1) 

(c)     Drugs are trialled to check for side effects on people. 

Give one other reason why drugs are trialled. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The pie chart shows the impact on the health of the population caused by drugs 
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from different sources. 

  

(i)      Legal non-prescribed drugs have a greater impact on the health of the 
population than illegal drugs. 

Suggest two reasons why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Drugs change chemical processes in a person’s body. 

Why is it difficult for a person to stop taking certain drugs? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 7 marks) 

Q10. 
Scientists investigated the effect of different factors on health. 

(a)     People who are not active may have health problems. 

The graph shows the percentage of 16-year-olds in some countries who are not 
active. 
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(i)      What percentage of 16-year-olds in the UK are not active? 

_____________ % 

(1) 

(ii)     What percentage of 16-year-olds in the UK are active? 

_____________ % 

(1) 

(iii)    A newspaper headline states: 

  

Information in Figure 1 does not support the newspaper headline. 

Suggest one reason why the newspaper headline may be wrong. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     Doctors gave a percentage rating to the health of 16-year-olds. 
100% is perfect health. 

The table shows the amount of exercise 16-year-olds do and their health rating. 
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Amount of exercise 
done in minutes every 
week 

Health rating as 
% 

Less than 30 72 

  90 76 

180 82 

300 92 

What conclusion can be made about the effect of exercise on health? 

Use information from the table. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     Inherited factors can also affect health. 

Give one health problem that may be affected by the genes someone inherits. 

Draw a ring around the correct answer. 
  

being 
malnourished 

having a high 
cholesterol level 

having a 
deficiency disease 

(1) 

(d)     White blood cells are part of the immune system. 

Use the correct answer from the box to complete each sentence. 
  

antibiotics antibodies pathogens vaccines 

(i)      When we are ill, white blood cells produce _______________________ to kill 
microorganisms. 

(1) 

(ii)     Many strains of bacteria, including MRSA, have developed resistance to drugs 
called 

______________________________________________________________ 

(1) 

(Total 7 marks) 

Q11. 
Many diseases can be treated using drugs. 

(a)     Which type of pathogen can be killed by antibiotics? 
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Tick one box. 
  

Bacteria 
 

Fungi 
 

Protists 
 

Viruses 
 

(1) 

(b)     Some drugs were originally extracted from living organisms. 

Draw one line from each drug to the organism it was originally extracted from. 

  

(2) 

(c)     New drugs must be tested before they can be used. 

Give one reason why drugs should be tested. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     Doctors have developed a new drug. 

The new drug has been tested on live animals. 

What is the next stage in testing the new drug? 

Tick one box. 
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Testing on animal tissues in a laboratory 
 

Testing on healthy volunteers 
 

Testing on patients with the disease 
 

Testing on the whole human population 
 

(1) 

(e)     Vaccination can be used to prevent an illness in a person. 

Explain how a vaccination can prevent an illness. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 9 marks) 

Q12. 
Pathogens are microorganisms that cause infectious diseases. 

(a)    The graph shows the percentage of children under 5 years old who died from 
infectious diseases, in the UK, in four different years. 
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(i)      Between 1750 and 1850 vaccinations were also developed. 
What is in a vaccine? 

  

Tick (✔) one box.   

large amounts of dead pathogens 
 

large amounts of live pathogens 
 

small amounts of dead pathogens 
 

(1) 

(ii)      The advances in medicine had an effect on death rate. 

Describe the effect these advances had between 1750 and 1850. 

To gain full marks you should include data from the graph above. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)    Antibiotics were developed in the 1940s. Antibiotics kill bacteria. 

(i)      Which one of the following is an antibiotic? 
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Draw a ring around the correct answer. 

               cholesterol                      penicillin                      thalidomide 

(1) 

(ii)      The use of antibiotics has not reduced the death rate due to all diseases to 
zero. 

Suggest two reasons why. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

(c)     In school laboratories, bacteria should be grown at a maximum temperature of 
25 °C. 

Give one reason why companies testing new antibiotics grow bacteria at 37 °C. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 7 marks) 

Q13. 
Tobacco mosaic virus (TMV) is a disease affecting plants. 

The diagram below shows a leaf infected with TMV. 
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© Nigel Cattlin/Visuals Unlimited/Getty Images                                                   

(a)     All tools should be washed in disinfectant after using them on plants infected with 
TMV. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Scientists produced a single plant that contained a TMV-resistant gene. 

Suggest how scientists can use this plant to produce many plants with the TMV-
resistant gene. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     Some plants produce fruits which contain glucose. 

Describe how you would test for the presence of glucose in fruit. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     TMV can cause plants to produce less chlorophyll. 

This causes leaf discoloration. 

Explain why plants with TMV have stunted growth. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(4) 

(Total 8 marks) 

Q14. 
The human body can defend itself against microorganisms that cause disease. 

Viruses are one type of microorganism that cause disease. 

(a)  Name one type of microorganism that causes disease in humans. 

Do not refer to viruses in your answer. 

___________________________________________________________________ 

(1) 

(b)  Which two defence systems prevent microorganisms infecting the human body? 

Tick (✓) two boxes. 

Air is warmed as it is breathed into the lungs. 
 

Hairs on the skin trap microorganisms. 
 

Hydrochloric acid is produced by the stomach. 
 

Teeth in the mouth crush and kill microorganisms. 
 

The skin is a barrier covering the whole body. 
 

(2) 

(c)  If microorganisms enter the human body the immune system can destroy the 
microorganisms. 

How does the immune system destroy microorganisms? 

Tick (✓) one box. 

Platelets kill the microorganisms. 
 

Red blood cells stick to the microorganisms. 
 

White blood cells engulf the microorganisms. 
 

(1) 

(d)  Vaccinations prevent people becoming ill with diseases such as measles. 
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Complete the sentences. 

Choose answers from the box.  
  

active fast resistant slow weakened 

In a vaccine the measles virus is _______________. 

If the measles virus enters the body after vaccination the immune system reaction 

will be _______________. 

(2) 

(e)  How is the measles virus spread from one person to another? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

Doctors investigated the spread of the virus that causes chickenpox. 

The first symptom of chickenpox after exposure to the virus is spots on the body. 

23 children were playing together at a party. 

On the day of the party one of the children developed chickenpox spots. 

Every two days after the party, the doctors recorded when the other 22 children first 
showed chickenpox spots. 

The table below shows the results. 
  

Day when chickenpox spots first 
showed 

Number of 
children 

2 0 

4 0 

6 0 

8 0 

10 1 

12 1 

14 6 

16 4 

18 2 

20 0 

Total 14 
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(f)  What was the range for the days on which children first showed chickenpox spots? 

Use the table above. 

From day __________ to day __________ 

(1) 

(g)  Incubation time is the usual time from exposure to a pathogen until the first 
symptoms appear. 

Suggest the most likely incubation time for chickenpox. 

Incubation time = _______________ days 

(1) 

(h)  Suggest one reason why some of the children did not develop chickenpox. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(i)  One mother gave antibiotics to her child who had chickenpox. 

Suggest why this child did not recover more quickly than the other children who had 
chickenpox. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 11 marks) 

Q15. 
Figure 1 shows part of a deadly nightshade plant. 

Figure 1 

  

(a)  How will the poisonous berries help the deadly nightshade plant to survive? 
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___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)  Which type of defence mechanism are the berries? 

Tick (✓) one box. 

Chemical 
 

Mechanical 
 

Physical 
 

(1) 

Figure 2 shows part of a gorse plant. 

Figure 2 

  

(c)  Suggest how the gorse plant is adapted to defend itself. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)  The green leaves of the gorse plant make glucose for the plant to use. 

What are two uses of glucose in the gorse plant? 

Tick (✓) two boxes. 

For defence 
 

For respiration 
 

To absorb water 
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To release minerals 
 

To store as starch 
 

(2) 

(e)  A student wanted to show that the leaves of a gorse plant contain glucose. 

The student crushed the leaves to extract the liquid from the cells. 

Describe the method the student could use to test the liquid from the cells for 
glucose. 

Include the result if glucose is present. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(f)  The roots of the gorse plant have bacteria that turn nitrogen gas into nitrate ions. 

Explain why nitrate ions are needed by the gorse plant. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(g)  The roots of gorse plants can be infected by honey fungus. 

The honey fungus produces tiny spores underground. 

Suggest how the honey fungus spores travel from the roots of an infected gorse 
plant to the roots of a healthy gorse plant. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

A drug can be extracted from gorse seeds. 
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Doctors want to trial the drug from gorse seeds to see if it can treat diarrhoea. 

(h)  Which two factors must the doctors test the drug for in the trial? 

Tick (✓) two boxes. 

Appearance 
 

Dosage 
 

Solubility 
 

Taste 
 

Toxicity 
 

(2) 

(i)   In the trial some patients will take tablets made from gorse seeds and some patients 
will take tablets made from sugar. 

What are the tablets made from sugar called? 

Tick (✓) one box. 

Antibiotics 
 

Antibodies 
 

Painkillers 
 

Placebos 
 

(1) 

(Total 14 marks) 

Q16. 
Eating food containing Salmonella bacteria can cause illness. 

(a)  Two symptoms of infection by Salmonella are vomiting and diarrhoea. 

What causes these symptoms? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 



 
Page 25 of 47 

(b)  Give two ways a person with a mild infection of Salmonella can help prevent the 
spread of the bacteria to other people. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)  In very serious infections of Salmonella, a doctor can prescribe drugs to kill the 
bacteria. 

What type of drug can the doctor prescribe to kill the bacteria? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)  A person with AIDS may take longer than a healthy person to recover from a 
Salmonella infection. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)  Salmonella bacteria can be transmitted from chickens to humans. Chickens can be 
vaccinated to prevent the transmission of Salmonella bacteria to humans. 

Suggest one other way farmers could prevent the transmission of Salmonella from 
chickens to humans. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

A restaurant owner employed a scientist to test the effectiveness of two kitchen 
cleaning liquids. 

The scientist took samples from two work surfaces: 

•   before the surfaces had been cleaned with the cleaning liquids 
•   after the surfaces had been cleaned with the cleaning liquids. 

The samples were then analysed for the number of bacteria they contained. 

The results are shown in Figure 1. 
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Figure 1 

  

(f)   Which cleaning liquid is the more effective? 

Give a reason for your answer. 

Cleaning liquid ______________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

The scientist investigated the effect of cleaning liquid A and cleaning liquid B on 
Salmonella bacteria grown in a laboratory. 

Figure 2 shows the way the investigation was set up. 

Figure 2 
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The Petri dish was placed in an incubator at 25 °C for 48 hours. 

After 48 hours, the scientist calculated the area around each paper disc where no bacteria 
were growing. 

The results are shown in the table below. 
  

Filter paper disc 
Area around disc with no 
bacteria growing in cm2 

Water 0 

Cleaning liquid A 11 

Cleaning liquid B 13 

(g)  What measurement would the scientist need to take to calculate the area where no 
bacteria were growing? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(h)  Give one change to the investigation that would allow the scientist to check if the 
results are repeatable. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(i)   The scientist showed the results to the restaurant owner. 

Both cleaning liquids cost the same per dm3. 

Suggest one other factor the restaurant owner should consider when choosing 
which cleaning liquid to use. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(Total 11 marks) 

Q17. 
A man has the following symptoms: 

•   yellow discharge from his penis 
•   pain when urinating. 

(a)  The man has a bacterial infection. 

What is the most likely cause of the man’s symptoms?  

Tick (✓) one box. 

  

Gonorrhoea 
 

HIV 
 

Measles 
 

Salmonella poisoning 
 

(1) 

(b)  The man took a full course of antibiotics. 

The man’s symptoms did not improve. 

Why did the antibiotics not cure the symptoms? 

Tick (✓) one box. 

  

The bacteria are immune to the 
antibiotics.  

The bacteria are resistant to the 
antibiotics.  

The man is immune to the 
antibiotics.  

The man is resistant to the 
antibiotics.  

(1) 

(c)  Using a condom can stop the bacteria being passed to another person during sexual 
intercourse. 

Suggest a different way the man could avoid passing the bacteria on to someone 
else. 
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___________________________________________________________________ 

___________________________________________________________________ 

(1) 

A scientist investigated the effect of three different antibiotics on three different types of 
bacteria, A, B and C. 

This is the method used. 

1. Grow bacteria A on an agar plate. 

2. Put three separate paper discs each containing one of the antibiotics (1, 2 and 3) onto 
the agar plate 

3. Put the agar plate into an incubator for 48 hours. 

4. Repeat steps 1-3 for bacteria B and for bacteria C. 

Figure 1 shows the scientist’s results. 

Figure 1 

  

(d)  Compare the effectiveness of the three antibiotics at killing the different types of 
bacteria. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

Milk contains bacteria. 

A small volume of raw milk was placed in a counting chamber in a special type of 
microscope slide. 

Figure 2 shows what the counting chamber looked like when viewed using a microscope. 

Figure 2 

  

A scientist counted the number of bacteria in four samples of raw milk. 

Table 1 shows the results. 

Table 1 
  

Milk sample 
Number of bacteria in 

counting chamber 

E 15 

F 12 

G 13 

H 16 

(e)  Which milk sample is shown in Figure 2? 

Tick (✓) one box. 

  

Sample E 
 

Sample F 
 

Sample G 
 

Sample H 
 

(1) 
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(f)   Calculate the mean number of bacteria in the four samples in Table 1. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mean number of bacteria = _____________________________ 

(2) 

(g)  Calculate the mean number of bacteria per mm3 of milk in the samples. 

Complete the following steps. 

Calculate the total area of the counting chamber in Figure 2. 

___________________________________________________________________ 

___________________________________________________________________ 

Total area of counting chamber = _____________________________ mm2 

The depth of the counting chamber is 0.01 mm 

Calculate the volume of the counting chamber in Figure 2. 

Use the equation: 

volume = area × depth 

___________________________________________________________________ 

Volume of counting chamber = ______________________________ mm3 

Calculate the mean number of bacteria per mm3 of milk in the samples. 

Use the equation: 

 

___________________________________________________________________ 

___________________________________________________________________ 

Mean number of bacteria per mm3 of milk = __________________________ 

Milk is heated to reduce the number of bacteria it contains before it is sold for humans to 
drink. 

Milk with more than 20 000 bacteria per cm3 cannot be sold for humans to drink. 

Table 2 shows the number of bacteria per cm3 in four different samples of milk. 
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Table 2 
  

Milk sample Number of bacteria per cm3 of milk 

P 1.8 × 104 

Q 2.2 × 104 

R 2.2 × 10−5 

S 1.8 × 103 

(3) 

(h)  Which of the milk samples could not be sold for humans to drink? 

Tick (✓) one box. 

  

P 
 

Q 
 

R 
 

S 
 

(1) 

(i)  Why should milk sold for humans to drink not contain large numbers of bacteria? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 17 marks) 
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Mark schemes 

Q1. 
(a)     (i)      25°C 

1 

(ii)     pathogens 
1 

(b)     D 
1 

more / most bacteria killed 

accept biggest area / ring where no bacteria are growing 
1 

(c)     viruses live inside cells 
1 

[5] 

Q2. 
blood clots to seal cuts; 
kills microbes which enter 

each for 1 mark 
(allow higher level answers) 

[2] 

Q3. 
(a)     decrease in number of deaths (after vaccination started) 

1 

(b)     in correct sequence: 

          bacteria 
1 

white blood cells 
1 

antibodies 
1 

[4] 

Q4. 
(a) 
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1 mark for each correct line 

mark each line from left hand box 

two lines from left hand box cancels mark for that box 
3 

(b)     any three from: 

Students have been informed that the headline is not 
justified 

•        reference to reliability, eg only a small number of mice tested 
or trial too short 
or investigation not repeated 

•        reference to control, eg mice given caffeine not coffee 
or 6 cups (equivalence) is more than 1 dose 

•        (and) the effect on mice might not be same as on humans 

allow only tested on mice 

•        (also) text suggests that the treatment improves memory loss (rather than 
delays it)  

accept text suggests disease cured 

         or mice already have memory loss or experiment only showed improvement in 
memory 
or does not show delays Alzheimer’s 
or experiment not done on old mice 
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allow reference to the fact that mice engineered to have it 
3 

[6] 

Q5. 
(a)     (i)      56 

accept 54 – 58 
1 

(ii)     increased 
1 

         reasonable qualification eg slowly then more quickly 
           or 
           to 174 / 176 
           or 
           by 138 / 140 

1 

(b)     any two from: 

•        no immunity or antibodies ineffective 

accept no resistance 

•        no vaccines or humans not immunised 

•        idea of large scale contact or large scale travel 

do not accept passed on 
ignore no cure 

2 

[5] 

Q6. 
(a) 
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1 mark for each correct line 

mark each line from left hand box 

two lines from left hand box cancels mark for that box 
3 

(b)     inactive 

allow weak / dead / un-living / safe 
1 

rubella 

apply list principle, but ignore measles and mumps 
1 

[5] 

Q7. 
(wbc) ingest / digest pathogens / bacteria / viruses 

allow eat germs 

ignore swallow germs 

ignore ingest the disease 

ignore attack / kill the disease 
1 

(wbc) produce antibodies 
1 

(wbc) produce antitoxins 
1 

any one from: 

•        (antibodies) destroy or kill pathogens / bacteria / viruses / germs 

ignore destroy / kill disease 
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ignore attack / fight pathogens 

•        (antitoxins) counteract / destroy / neutralise toxins / poisons 

ignore attack / killing toxins 

•        reasonable reference to memory cells or rapid 
production of antibodies upon re-infection 

1 

[4] 

Q8. 
(a)     (i)      decrease 

1 

rate of decrease slows 
1 

(ii)     any one from: 
•        more use of disinfectant 

allow any reasonable increase in hygiene or sterilisation 
precautions 

•        more use of hand washing 
•        more careful / more often cleaning of patient facilities 
•        raised awareness / education about hygiene 

1 

Explanation: 
stops / reduces the bacteria being transferred / spreading 

1 

(iii)    800 – 500 / 800 × 100 = 
1 

37.5 (%) 

correct answer with or without working gains 2 marks 
1 

(iv)    any one from: 

•        numbers quite low now so hard to reduce further 
•        was a big campaign / much publicity (in 2009) so more people already 

doing it 
•        hygiene / cleaning now good so hard to improve 
•        hospitals short of money so less staff to clean 

1 

(b)     mutation occurred giving resistance (to methicillin) 

do not accept overuse caused mutation 
1 

resistant bacteria not able to be treated / not killed 
1 

these bacteria multiplied / reproduced / spread quickly 
1 

[10] 
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Q9. 
(a)      leprosy 

allow bone / blood cancer 

ignore cancer 
1 

(b)     (i)      6 / six 
1 

(ii)     from 1120 to 5600 

allow from 5600 to 1120 

allow 4480 (alone) 
1 

(c)     any one from: 

ignore side effects, eg allergies 

ignore safety / harm unqualified 

•        (test for) toxicity 

allow poisonous 
•        (test for) dosage 

allow idea of amount 
•        (test for) efficacy. 

allow to see if it works 

allow to check for interaction with other drugs 
1 

(d)     (i)      any two from: 

ignore reference to cost / addiction 
•        more people take / use legal / non-prescribed drugs 
•        legal / non-prescribed drugs are (more) readily available 
•        alcohol causes liver / brain damage 

or 
tobacco causes cancer. 

allow harmful effects of other named legal non-prescribed 
drugs 

2 

(ii)      addiction / dependency 

allow withdrawal or examples of symptoms of withdrawal (if 
attempting to stop) 

1 

[7] 

Q10. 
(a)     (i)      64 

1 

(ii)     36 

allow e.c.f from (i) i.e. 100 − answer given in (a)(i) 
1 

(iii)    any one from: 
•        only considers 16-year-olds 
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ignore lack of evidence 

allow does not refer to all ages 
•        only about some / 5 countries 

allow does not refer to all countries. 
1 

(b)     the more exercise done the healthier a person is 

allow the more exercise done the higher the health rating 

allow the less exercise done the lower the health rating 
1 

(c)     having a high cholesterol level 
1 

(d)     (i)      antibodies 
1 

(ii)     antibiotics 
1 

[7] 

Q11. 
(a)     bacteria 

1 

(b) 

  

extra line from a drug negates the mark for that drug 
2 

(c)     any one from: 
•   to check they are safe 
•   to check they are effective 

allow to check they work or to check for the (right) dose 

•   to check for side effects 

allow to check for toxicity 
1 

(d)     testing on healthy volunteers 
1 

(e)     Level 2 (3-4 marks): 
Relevant points (reasons / causes) are identified, and there are attempts at logical 
linking. 

Level 1 (1-2 marks): 
Points are identified and stated simply, but their relevance is not clear and there is 
no attempt at logical linking. 
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0 marks: 
No relevant content 

Indicative content 
•   dead / inactive pathogen 
•   introduced to the body 
•   white blood cells respond 
•   produce antibodies 
•   antibodies are specific to pathogen 
•   antibodies produced quickly (on reinfection) / rapid response 
•   in larger quantities 
•   killing the pathogen 

[9] 

Q12. 
(a)     (i)      small amounts of dead pathogens 

1 

(ii)      decrease 
1 

by 60 (%) 

allow from 70(%) to 10(%) 

allow other correct data treatment 
1 

(b)     (i)      penicillin 
1 

(ii)      any two from: 
•        antibiotics only kill bacteria 

allow antibiotics do not kill viruses 
•        some bacteria are resistant (to antibiotics) 

allow MRSA not killed by antibiotics 
•        (correct) antibiotics not always used 

allow course not completed 
•        deficiency disease(s) not caused by bacteria or cannot be treated by 

antibiotics 
•        inherited disease(s) not caused by bacteria or cannot be treated by 

antibiotics 
•        ‘lifestyle’ diseases not caused by bacteria or cannot be treated by 

antibiotics 
eg heart disease / cancer 

if no other mark given allow 1 mark for not all diseases are 
caused by bacteria or some diseases are caused by viruses 

2 

(c)     bacteria grow faster 
allow this is body temp (at which pathogens grow) 

1 

[7] 

Q13. 
(a)     to kill virus 

or 
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to prevent virus spreading 
1 

(b)     take (stem) cells from meristem 
or 
tissue culture 

allow take cuttings 
1 

(c)     use Benedict’s solution 
1 

glucoses turns solution blue to orange 
1 

(d)     Level 2 (3–4 marks): 
A detailed and coherent explanation is provided. The student makes logical links 
between clearly identified, relevant points that explain why plants with TMV have 
stunted growth. 

Level 1 (1–2 marks): 
Simple statements are made, but not precisely. The logic is unclear. 

0 marks: 
No relevant content. 

Indicative content 
•        less photosynthesis because of lack of chlorophyll 
•        therefore less glucose made 
         so 
•        less energy released for growth 
•        because glucose is needed for respiration 
         and / or 
•        therefore less amino acids / proteins / cellulose for growth 
•        because glucose is needed for making amino acids / proteins / cellulose 

4 

[8] 

Q14. 
(a)  any one from: 

•   bacteria 
•   fungi 
•   protists 

allow singular 
allow names of pathogens 
e.g. Salmonella 
ignore virus / germ 

1 

(b)  hydrochloric acid is produced by the stomach 
1 

the skin is a barrier covering the whole body 
1 

(c)  white blood cells engulf the microorganisms. 
1 
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(d)  weakened 
1 

fast 

in this order only 
1 

(e)  by coughs / sneezes 

allow ‘by droplets in the air’ 

do not accept other means of transmission e.g. 
touch 

1 

(f)  (from day) 10 (to day) 18 

allow (from day) 18 (to day) 10 
1 

(g)  14 (days) 

allow in the range 13 to 15 (days) 
1 

(h)  any one from: 
•   they had been vaccinated 
•   they already had antibodies 
•   they were immune 

ignore they were resistant 
•   they had had it before 
•   they did not get any / enough virus from infected child 

ignore they wore a mask unqualified 
•   they did not play (much) with the infected child 

1 

(i)  antibiotics do not kill viruses 

allow antibiotics do not work on viruses 

allow antibiotics only kill bacteria 
1 

[11] 

Q15. 
(a)  will stop animals / herbivores eating it 

allow it will not be eaten 
1 

(b)  chemical 
1 

(c)  thorns / spikes / spines / prickles (to stop animals / herbivores eating it) 
1 

(d)  for respiration 
1 

to store as starch 
1 

(e)  add Benedict’s (solution / reagent to the liquid) 
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1 

boil / heat 

allow any temperature of 65 °C or above 
1 

(if glucose is present the blue) colour changes to yellow / green / orange / 
brown / (brick) red 

1 

(f)  (nitrate ions are needed) to make proteins / amino acids 

allow to make chlorophyll / DNA / ATP / nucleic 
acid 

1 

which are needed for growth / enzymes / new cells 

allow correct process for named molecule in mp1 
1 

(g)  in / on the (soil) water 

allow through air (spaces) in the soil 
1 

(h)  dosage 
1 

toxicity 
1 

(i)  placebos 
1 

[14] 

Q16. 
(a)  toxins / poisons (secreted by / from / in bacteria) 

1 

(b)  any two from: 
•   wash hands after using toilet / being sick 

or 
wash hands before preparing / handling food 
or 
do not prepare food (whilst infected) 

ignore ‘wash hands’ unqualified 
ignore reference to coughing / sneezing 

•   isolate yourself 
allow examples of how isolation could be 
achieved 

•   disinfect clothes / surfaces 

•   do not share utensils / cutlery / towels 
2 

(c)  antibiotics 

allow named examples of antibiotics 
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1 

(d)  immune system is damaged / weakened or immune system doesn’t function 
properly 

allow immunocompromised 
allow lack of / no white blood cells 

1 

white blood cells cannot kill bacteria / Salmonella (as effectively) 

allow no / fewer antibodies so bacteria not killed 
or less phagocytosis so bacteria not killed or no / 
fewer antitoxins to counter toxins 

1 

(e)  any one from: 

•   (give chickens) antibiotics 
allow (give chickens) monoclonal antibodies 

•   don’t sell infected chickens / eggs 

allow don’t sell the chickens / eggs 
ignore don’t sell chickens / eggs 

•   keep infected chickens isolated / indoors 

allow keep the chickens indoors 
ignore keep chickens indoors 

•   slaughter the infected chickens 

ignore vaccination / chlorination / disinfection 
1 

(f)   (cleaning liquid) B 
and 
greater reduction in number of bacteria (after cleaning) in both locations 

ignore few bacteria in both locations 

allow neither / both and idea of experimental 
error 

1 

(g)  radius (of area with no bacteria growing) 

allow diameter (of the area with no bacteria 
growing) 
ignore πr2 unqualified 

allow idea of placing agar plate onto graph paper 
and counting the squares not covered with 
bacteria 

1 

(h)  repeat and look to see if results are similar 

ignore repeat unqualified 

allow repeat and look to see if results are 
different 

allow repeat and see if there are anomalies 

ignore repeat and identify anomalies 
ignore repeat and compare unqualified 

1 
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(i)   any one from: 
•   toxicity / side / health effects 

ignore harmful / dangerous 
allow reference to allergies 

•   effect on other types of bacteria / pathogens 

allow not tested on other types of bacteria 
ignore germs 

•   interaction with other cleaners 
•   ease of use 
•   dilution factor of each cleaner (vs. cost) 

ignore concentration unqualified 

•   time cleaner is effective for 

ignore how long the cleaner lasts for 

allow reference to odour of cleaning liquid 

ignore reference to cost unqualified 
ignore environmental effects / flammability 

1 

[11] 

Q17. 
(a)  gonorrhoea 

1 

(b)  the bacteria are resistant to the antibiotics 
1 

(c)  abstain from sex(ual intercourse) 
allow abstinence 

or 
wash hands after touching penis / urinating / using the toilet 

ignore wash hands unqualified 
1 

(d)  Level 2: Scientifically relevant features are identified; the way(s) in which they 
are similar / different is made clear and (where appropriate) the magnitude of 
the similarity / difference is noted. 

4–6 

Level 1: Relevant features are identified and differences noted. 
1–3 

No relevant content 
0 

Indicative content: 
qualitative statements 
•   3 works best on A 
•   1 works best on B 
•   2 works best on C 

•   1 is least effective on A 
•   3 is least effective on B 
•   3 is least effective 
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or has no effect on C 

quantitative statements 
•   1 kills more of B and C compared to A 
•   2 kills more of C than A / B 
•   3 kills more of A than B and C 
•   2 kills the same amount of A and B 
•   2 and 3 killed similar amounts of B 
•   C are resistant to 3 
•   only 2 worked well on all of the bacteria 
•   for A, 3 works best, 2 is next and 1 is least effective 
•   for B, 1 works best, 2 is next and 3 is least effective 
•   for C, 2 works best, 1 is next and 3 is least effective 

for level 2 reference to qualitative and quantitative statements is required 

(e)  sample E 
1 

(f) 
an answer of 14 scores 2 marks 

15 + 12 + 13 + 16 
 4 

1 

or 

56 
 4 

14 
1 

(g) 
an answer of 140 000 scores 3 marks 
an incorrect answer for one step does not 
prevent allocation of marks for subsequent steps 

(area = 0.1 × 0.1 =) 0.01 
allow 1 × 10−2 

1 

(volume = 0.01 × 0.01 =) 0.0001 
allow 1 × 10−4 

1 

(number =   14   =) 140 000 
   0.0001 

allow ecf from part (f) 
allow 1.4 × 105 

do not accept 14 × 104 

1 

(h)  Q 
1 

(i) 
allow reverse argument 
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(bacteria) could make humans ill 
allow (bacteria) cause infection / disease 

or 
(bacteria) could kill humans 

allow (bacteria) cause appropriately named 
disease 

or 
(bacteria) could release toxins 

ignore harmful 
1 

[17] 


