
Q1.          Read the passage about antibiotics. 
  

(a)     To gain full marks for this question you should write your ideas in good English. Put them 
into a sensible order and use the correct scientific words. 

          Explain how a population of antibiotic-resistant bacteria might develop from non-resistant 
bacteria. 

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

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

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

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

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

.................................................................................................................................... 
(3) 

People do not always agree about the use of antibiotics in food production. 

If we put low doses of antibiotics in feed for animals such as cattle and sheep, 
it helps to produce high-quality, low-cost food. Antibiotics help to keep animals 
disease-free. They also help animals to grow. Animals get fatter quicker 
because they do not waste energy trying to overcome illness. 

The use of antibiotics in livestock feed means that there is a higher risk of 
antibiotic-resistant bacteria developing. The rapid reproduction of bacteria 
means there is always a chance that a population of bacteria will develop which 
is antibiotic-resistant. These could be dangerous to human health. 

(b)     Do you think that farmers should be allowed to put low doses of antibiotics in animal feed? 
Explain the reasons for your answer. 

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

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

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

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

(Total 5 marks) 
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Q2.          A child has a sore throat. The mother takes the child to the doctor. The doctor says that the 
child has a bacterial infection. 

          Explain how the infection makes the child ill. 

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

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

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

............................................................................................................................................... 
(Total 2 marks) 

  
 
  

Q3.          A child has a sore throat. The mother takes the child to the doctor. The doctor says that the 
child has a bacterial infection. 

          Explain how the infection makes the child ill. 

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

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

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

............................................................................................................................................... 
(Total 2 marks) 

  
 
  

Q4.          A young child goes to school for the first time. Soon after, the child gets a cold and a sore 
throat. 

(a)     Explain, as fully as you can, what causes the child’s illness. 

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

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

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

..................................................................................................................................... 
(2) 
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(b)     The doctor tells the child’s mother that children often get ill when they start school and mix 
with other children. 

          Why is a child more likely to get an infectious illness when he or she starts school? 

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

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

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

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

(c)     The child gets better without taking any medicine. Explain how. 

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

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

(Total 4 marks) 

  
 
  

## 

          Read the following passage. 

One of the deadliest diseases seems to be making a comeback in Britain. 
Doctors are alarmed at the rising number of cases of tuberculosis (TB). 
TB is caused by microbes called bacteria. When people carrying the TB 
bacteria cough or sneeze, the TB bacteria get into the air. Other people may 
then breathe them in. 

(a)     Which organs will be infected first when someone breathes in the TB bacteria? 

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

(b)     Explain how the TB bacteria inside the body may cause disease. 

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

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

(c)     Name one other group of microbes that often causes disease. 

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

(d)     Suggest why people who live in overcrowded areas are more likely to catch TB than 
people who live in less crowded areas. 

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

..................................................................................................................................... 
(1) 
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(e)     People infected with a small number of TB bacteria often do not develop the disease. 

          Explain, as fully as you can, how the body defends itself against the TB bacteria. 

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

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

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

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

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

..................................................................................................................................... 
(3) 

(Total 8 marks) 

  
 
  

Q6.          (a)     Name two types of microbe which cause disease in humans. 

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

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

(b)     Why do we feel ill when we have an infectious disease? 

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

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

(c)     Give two ways in which white blood cells protect us against disease. 

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

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

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

.................................................................................................................................... 
(2) 
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(d)     Explain, as fully as you can, how immunisation protects us against a named disease. 

Name of disease: ....................................................................................................... 

How immunisation protects us: ................................................................................ 

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

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

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

.................................................................................................................................... 
(3) 

(Total 8 marks) 

  
 
  

Q7.          (a)     Explain how diseases caused by bacteria are usually treated by doctors. 

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

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

(b)     Explain, as fully as you can, how white blood cells protect us from disease. 

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

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

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

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

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

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

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

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

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

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

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

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

(Total 7 marks) 
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Q8.          (i)      Give two ways in which white blood cells protect us from disease. 

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

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

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

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

(ii)      Explain, as fully as you can, how immunisation protects us from disease. 

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

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

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

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

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

..................................................................................................................................... 
(3) 

(Total 5 marks) 

  
 
  

Q9. 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) 

  
 
  

Q10.          Read the passage. 
  

MMR is a triple vaccine used to protect against three viral diseases. Weakened strains of 
the three viruses are injected together. The weakened strains cause the body to become 
immune to the diseases. The vaccine is usually given to children between one and two 
years old. 

Some people believe that the vaccine can trigger a response called autism in children. 
Autism damages the mental and social development of the child. The vaccine can also 
lead to problems in the large intestine. 

(a)     What are the three diseases that the MMR vaccine protects against? 

..................................................................................................................................... 
(1) 
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(b)     Use the information in the passage and your own knowledge to evaluate whether a parent 
should or should not have their child vaccinated. 

          To gain full marks in this question you should write your ideas in good English. Put them 
into a sensible order and use the correct scientific words. 

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

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

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

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

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

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

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

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

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

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

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

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

(Total 6 marks) 

  
 
  

Q11.          Doctors give antibiotics to patients to kill bacteria in their bodies. 

          Explain how the overuse of antibiotics has led to the evolution of antibiotic-resistant bacteria. 

          To gain full marks in this question you should write your ideas in good English.  
Put them into a sensible order and use the correct scientific words. 

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

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

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

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

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

............................................................................................................................................... 
(Total 3 marks) 
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Q12.          An investigator placed paper discs containing different concentrations of an antibiotic onto a 
culture of bacteria in a petri dish. 

          After an incubation period of two days, the dish looked like this. 

 

(a)     Explain why there are areas around some of the paper discs where no bacteria are 
growing. 

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

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

(b)     The concentration of the antibiotic on the paper discs is given in the table, along with the 
diameter of the circles where no bacteria are growing. 

          What effect does an increase in the concentration of the antibiotic have on the growth of 
the bacteria? 

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

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

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

Disc Concentration of the 
antibiotic in units 

Diameter of circle where no 
bacteria are growing, in mm 

A 0 0 

B 2 8 

C 4 14 

D 6 26 

E 10 26 
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(c)     When students carry out this experiment, they need to take several safety precautions. 

          The precautions include: 

•        passing inoculating loops through a flame 

•        sealing the lid of the petri dish with tape 

•        incubating at a maximum temperature of 25 °C. 

          Explain why each of these precautions is necessary. 

          To gain full marks in this question you should write your ideas in good English. Put them 
into a sensible order and use the correct scientific word. 

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

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

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

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

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

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

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

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

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

(d)     Scientists are concerned that many bacteria are developing resistance to antibiotics. 

          Suggest two ways by which this problem could be limited. 

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

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

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

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

(Total 11 marks) 
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Q13.          Hepatitis B is a liver disease caused by a virus. The virus is found in body fluids such as 
blood, saliva and urine. Diagram 1 shows the structure of the virus in cross section. 

 

Diagram 1 

(a)     The human body has several natural defences against viruses. Some of these prevent 
viruses from entering the body. Others act once the viruses have entered. 

(i)      Diagram 2 shows a white blood cell attacking a group of viruses. 

         Complete diagram 2 by drawing the 2nd stage. 

 

1st stage                            2nd stage                                    3rd Stage 

Diagram 2 
(1) 

  

(ii)     What type of chemical is released by some white blood cells to attack viruses? 

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

(b)     Hepatitis B is more likely to be spread among people who share needles when they inject 
drugs. Use information given at the beginning of this question to explain why this is so. 

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

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

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

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

(Total 4 marks) 

  
 
  

Page 11 of 30



Q14.          Mumps is a disease caused by a virus. Mumps vaccine is usually given to children as part 
of the MMR vaccine. 

(a)     What diseases, other than mumps, does the MMR vaccine protect against? 

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

(b)     Mumps vaccines contain mumps viruses. Suggest why these viruses do not cause 
mumps. 

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

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

(c)     Explain how the vaccine makes someone immune to mumps. 

          To gain full marks in this question you should write your ideas in good English. Put them 
into a sensible order and use the correct scientific words. 

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

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

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

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

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

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

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

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

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

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

(d)     A child who has not been given the mumps vaccine catches mumps. Suggest why a 
doctor would not give antibiotics to cure the child of mumps. 

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

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

(Total 9 marks) 
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## 

          The table shows changes in resistance to the antibiotic penicillin in one species of bacterium 
between 1991 and 1996. 

Years Percentage of cases where bacteria 
were resistant to penicillin 

1991 – 92 7 

1993 – 94 14 

1995 – 96 22 

          A doctor was asked to treat a patient who had a sore throat. 

(i)      How does penicillin help to treat infection? 

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

(ii)      Use the data in the table to suggest why the doctor should not prescribe penicillin. 

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

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

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

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

(Total 3 marks) 

  
 
  

Q16.          (a)     (i)      Some diseases can be tackled by using antibiotics and vaccination. 
Explain fully why antibiotics cannot be used to cure viral diseases. 

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

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

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

.......................................................................................................................... 
(2) 
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(ii)     A recent study found that babies in 90 % of hospitals are infected with the MRSA 
bacterium. 

Explain how the MRSA bacterium has developed resistance to antibiotics. 

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

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

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

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

(b)     A person can be immunised against a disease by injecting them with an inactive form of a 
pathogen. 

Explain how this makes the person immune to the disease. 

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

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

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

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

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

..................................................................................................................................... 
(3) 

(Total 7 marks) 

  
 
  

Q17.          Controlling infections in hospitals has become much more difficult in recent years. 

(a)     Explain why MRSA is causing problems in many hospitals. 

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

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

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

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

(b)     The pioneer in methods of treating infections in hospitals was Ignaz Semmelweiss. He 
observed that women whose babies were delivered by doctors in hospital had a death rate 
of 18% from infections caught in the hospital. Women whose babies were delivered by 
midwives in the hospital had a death rate of 2%. He observed that doctors often came 
straight from examining dead bodies to the delivery ward. 
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(i)      In a controlled experiment, Semmelweiss made doctors wash their hands in chloride 
of lime solution before delivering the babies. The death rate fell to about 2% – down 
to the same level as the death rate in mothers whose babies were delivered by 
midwives. 

Explain why the death rate fell. 

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

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

(ii)     Explain how Semmelweiss’s results could be used to reduce the spread of MRSA in 
a modern hospital. 

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

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

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

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

(Total 5 marks) 

  
 
  

Q18.          The MMR vaccine is used to protect children against measles, mumps and rubella. 

(a)     Complete the sentences about vaccination. 

          Vaccines stimulate white blood cells to produce ............................................................. . 

          This makes children .................................................................................. to the pathogen. 
(2) 
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(b)     In the 1990s, many people thought that the MMR vaccine caused autism in some children. 
As a result, the Japanese government stopped using the MMR vaccine. 

          The graph gives information about the percentage of children in Japan vaccinated with the 
MMR vaccine and the number of children who developed autism during the 1990s. 

 

(i)      Describe how the percentage of children vaccinated with the MMR vaccine changed 
between 1990 and 1995. 

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

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

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

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

........................................................................................................................... 
(2) 
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(ii)     Does the data in the graph support a link between MMR vaccination and autism? 

         Draw a ring around your answer. Yes / No 

         Explain the reason for your answer. 

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

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

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

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

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

(Total 6 marks) 

  
 

Q19.          Read the passage about the use of antibiotics in food production. 
  

People do not always agree about the use of antibiotics in food production. 

Some farmers put low doses of antibiotics in feed for animals such as cattle and 
sheep. Antibiotics help to keep animals disease-free. Antibiotics also help animals to 
grow. 

The use of antibiotics in livestock feed means that there is a higher risk of antibiotic-
resistant bacteria developing. These could be dangerous to human health. 

(a)     Explain how a population of antibiotic-resistant bacteria might develop from non-resistant 
bacteria. 

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

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

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

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

........................................................................................................................ 
(3) 
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(b)     Suggest two reasons why it is an advantage to keep farm animals disease free. 

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

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

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

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

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

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

(Total 5 marks) 

  
 
  

Q20.          Many diseases are caused by viruses. Children are given vaccines to protect them against 
viral disease. 

(a)     Complete the following sentences. 

It is difficult to kill viruses inside the body because 

viruses ......................................................................................................... . 

The vaccine stimulates the white blood cells to produce ............................. . 
(3) 
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(b)     In the 1990s many people thought that the MMR vaccine caused autism in some children. 
This is why the Japanese government stopped using the MMR vaccine. 

The graph gives information about the percentage of Japanese children who developed 
autism during the 1990s. 
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The data in the graph support the view that there is no link between MMR vaccination and 
autism. 

Explain why. 

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

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

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

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

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

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

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

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

........................................................................................................................ 
(4) 

(Total 7 marks) 

  
 
  

Q21.          Many diseases are caused by viruses. Children are given vaccines to protect them against 
viral disease. 

(a)     Complete the following sentences. 

It is difficult to kill viruses inside the body because 

viruses ......................................................................................................... . 

A vaccine contains an ............................................... form of the virus. 

The vaccine stimulates the white blood cells to produce ............................. . 
(3) 
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(b)     In the 1990s many people thought that the MMR vaccine caused autism in some children. 
This is why the Japanese government stopped using the MMR vaccine. 

The graph gives information about the percentage of Japanese children who developed 
autism during the 1990s. 
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The data in the graph support the view that there is no link between MMR vaccination and 
autism. 

Explain why. 

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

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

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

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

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

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

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

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

........................................................................................................................ 
(4) 

(Total 7 marks) 

  
 
  

Q22.         Influenza is an infectious disease. The influenza virus often mutates. This has made the 
World Health Organisation worried about another influenza pandemic. 

(a)     What is meant by a pandemic? 

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

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

(b)     Explain why a mutation of the influenza virus might cause another influenza pandemic. 

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

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

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

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

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

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

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

........................................................................................................................ 
(3) 

(Total 4 marks) 
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Q23.          The body’s immune system protects us from diseases. 

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(4) 

(Total 4 marks) 
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Q24.          MRSA strains of bacteria are causing problems in many hospitals. 

(a)     The diagram shows a hand-gel dispenser. 

 

Hand-gel dispensers are now placed at the entrance of most hospital wards. 

Explain why. 

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

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

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

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

(b)     Explain, as fully as you can, how MRSA strains of bacteria became difficult to treat. 

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

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

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

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

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

........................................................................................................................ 
(3) 

(Total 5 marks) 
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Q25.         Read the article. 
  

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

(1) 

Parents all over the world advise children to ‘wrap up warm or you’ll catch a cold’. 

Scientists at Cardiff University recruited 180 volunteers to take part in an investigation 
to find out if the advice was true. The investigation took place during the city’s 
common cold season. 

Half of the volunteers put their feet in bowls of ice cold water for 20 minutes. The other 
volunteers sat with their feet in empty bowls. 

Over the next few days, almost a third of the volunteers who put their feet into cold 
water developed colds. Fewer than one in ten of the other volunteers developed colds. 

  hearsay. 

The advice ‘wrap up warm or you’ll catch a cold’ is an example of a hypothesis. 

  a prediction. 

(b)     What was the experimental control in the investigation? 

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

(c)     The scientists did not prove that the advice ‘wrap up warm or you’ll catch a cold’ is true. 

Explain why. 

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

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

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

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

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

........................................................................................................................ 
(3) 

(Total 5 marks) 
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Q26. A student is given a tube containing a liquid nutrient medium. The medium contains one 
type of bacterium. 

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

The student is told to grow some of the bacteria on agar jelly in a Petri dish. 

Describe how the student should prepare an uncontaminated culture of the bacterium in 
the Petri dish. 

You should explain the reasons for each of the steps you describe. 

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

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(6) 
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(b)     After the culture had been prepared, the student added one drop of each of five 
disinfectants, A, B, C, D and E, onto the culture. 

The diagram shows the appearance of the Petri dish 3 days later. 

   

(i)      There are areas on the agar jelly where no bacteria are growing. 

Why? 

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

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

(ii)     The student concluded that disinfectant D would be the best for using around the 
home. 

Give one reason why the student might be correct. 

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

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

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

Give one reason why the student might not be correct. 

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

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

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

(Total 9 marks) 
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Q27. In the 1800s, many women died from disease after giving birth. 

Dr Semmelweis compared the death rates of women in two hospital wards, 
Ward A and Ward B. 

Table 1 shows some of the results. 

Table 1 
  

Before 1840 
Doctors and nurses worked in Ward A and in Ward B. 
The doctors often worked in other wards with patients who had diseases. 
The doctors did not wash their hands. 

After 1840 
Doctors only worked in Ward A and not in Ward B. 
Only nurses worked in Ward B. 
The nurses did not work in other wards with patients who had diseases. 

(a)     (i)      Look at the data for Ward A and Ward B after 1840. 

Describe the effect on death rate of having only nurses working in Ward B and not 
doctors. 

To gain full marks you must refer to the data in Table 1. 

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

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

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

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

 
Year 

Percentage (%) of women who died 

  Ward A Ward B 

  1834 7.7 7.4 

  1836 7.5 7.8 

  1844 8.4 2.1 

  1846 11.3 2.8 

(ii)      Suggest an explanation for the difference you described in part (a)(i). 

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

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

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

............................................................................................................... 
(2) 
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(b)     In 1847, Dr Semmelweis told the doctors to wash their hands each time before they began 
to work in Ward A. 

Table 2 shows the death rates in the two wards, after 1847. 

Table 2 
  

Dr Semmelweis was right to tell the doctors to wash their hands. 

What evidence is there to support Dr Semmelweis telling the doctors to wash their hands? 

Use information from Table 1 and Table 2 in your answer. 

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

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

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

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

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

........................................................................................................................ 
(3) 

 
Year 

Percentage (%) of women who died 

  Ward A Ward B 

  1848 2.7 2.8 

  1849 2.0 1.9 

(c)     In modern hospitals less than 0.1% of women die from disease after giving birth. 

Medical understanding has improved since the 1850s to reduce the death rate. 

Other than improvements in hygiene, give two reasons for the low death rate from  
infectious diseases in modern hospitals. 

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

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

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

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

(Total 9 marks) 
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