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Materials
For this paper you must have:
● the Periodic Table/Data Sheet, provided as an insert (enclosed)
● a ruler with millimetre measurements
● a calculator, which you are expected to use where appropriate.

Instructions
● Use black ink or black ball-point pen.
● Fill in the boxes at the top of this page.
● Answer all questions.
● You must answer the questions in the spaces provided. Do not write outside the box around

each page or on blank pages.
● All working must be shown.
● Do all rough work in this book. Cross through any work you do not want to be marked.

Information
● The Periodic Table/Data Sheet is provided as in insert.
● You are reminded of the need for good English and clear presentation in your answers.
● When answering questions you need to make sure that your answer:

- is clear, logical, sensibly structured
- fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.
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Q6. Some diseases can be cured by using antibiotics or prevented by vaccination.

(a)  (i) Explain fully why antibiotics cannot be used to cure viral diseases.

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

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

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

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

(ii) There has been a large increase in the populations of many antibiotic-resistant
strains of bacteria in recent years.

Explain why.

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

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

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

...............................................................................................................
(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)
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Q7.  The MMR vaccine is used to protect children against measles, mumps and rubella.

(a)  Explain, as fully as you can, how the MMR vaccine protects children from these diseases.

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

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

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

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

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

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

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

(b)  Read the passage.

Use information from the passage above to answer these questions.

Autism is a brain disorder that can result in behavioural problems. In 1998,
Dr Andrew Wakefield published a report in a medical journal. Dr Wakefield
and his colleagues had carried out tests on 12 autistic children.
Dr Wakefield and his colleagues claimed to have found a possible link
between the MMR vaccine and autism.
Dr Wakefield wrote that the parents of eight of the twelve children blamed
the MMR vaccine for autism. He said that symptoms of autism had started
within days of vaccination.
Some newspapers used parts of the report in scare stories about the MMR
vaccine. As a result, many parents refused to have their children vaccinated.
Dr Wakefield’s research was being funded through solicitors for the twelve
children. The lawyers wanted evidence to use against vaccine
manufacturers.

(i)  Was Dr Wakefield’s report based on reliable scientific evidence?

Explain the reasons for your answer.

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

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

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

...........................................................................................................................
(2)
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(ii)  Might Dr Wakefield’s report have been biased?

Give the reason for your answer.

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

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

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

(Total 6 marks)

Q8.  Influenza is a disease caused by a virus.

(a) Explain why it is difficult to treat diseases caused by viruses.

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

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

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

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

(b) In some years there are influenza epidemics.

The graph shows the death rate in Liverpool during three influenza epidemics.
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(i) The population of Liverpool in 1951 was approximately 700 000.

Calculate the approximate number of deaths from influenza in week 4 of the 1951
epidemic.

Show clearly how you work out your answer.

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

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

Number of deaths ..............................
(2)

(ii) In most years, the number of deaths from influenza in Liverpool is very low.

Explain, in terms of the influenza virus and the body’s immune system, why there
were large numbers of deaths in years such as 1918 and 1951.

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

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

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

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

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

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

(Total 7 marks)

Q9. (a)  Explain how vaccination makes a person immune to a disease.

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

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

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

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

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

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

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

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

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

........................................................................................................................
(4)
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(b)  Scientists are trialling a ‘nicotine vaccine’ that might help wean smokers off the drug
nicotine.
The trials so far have produced very mixed results.
Nicotine molecules are very small and can get through the protective layers around the
brain.

(i)  How does nicotine cause a person to become addicted?

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

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

(ii) The ‘nicotine vaccine’ is made by attaching proteins to nicotine molecules. After
‘vaccination’ the body reacts to the nicotine in the same way as it reacts to
pathogens.

Suggest how the ‘nicotine vaccine’ might help wean a smoker off nicotine.

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

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

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

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

(Total 7 marks)

Q10.  Some students investigated the effect of pH on the growth of one species of bacterium.

They transferred samples of bacteria from a culture of this species to each of eight flasks. Each flask
contained a solution of nutrients but at a different pH.

After 24 hours, the students measured the amount of bacterial growth.

(a)  It was important that the flasks in which the bacteria grew were not contaminated with
other microorganisms.

 Describe two precautions the students should have taken to prevent this contamination.

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

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

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

.....................................................................................................................................
(2)
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(b)  To see the effect of pH on the growth of the bacteria, other conditions should be kept
constant.

 Suggest two conditions which should have been kept constant for all eight flasks.

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

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

(c)  The graph shows the results of the investigation.

 The students wanted to find the best pH for the growth of this species of bacterium.

(i)  Use the graph to estimate the pH at which the bacteria would grow best.

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

(ii)  What could the students do to find a more accurate value for the best pH for growth
of the bacteria?

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

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

(Total 6 marks)
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Q11.  Many strains of bacteria have developed resistance to antibiotics.

The table shows the number of people infected with a resistant strain of one species of
bacterium in the UK.

(a)  Calculate the percentage increase in the number of people infected with the resistant
strain between 2004 and 2008.

Show clearly how you work out your answer.

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

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

Percentage increase = ..................................................
(2)

Year 2004 2005 2006 2007 2008

Number of people infected
with the resistant strain

3499 3553 3767 3809 4131

(b)  Explain, in terms of natural selection, why the number of people infected with the resistant
strain of the bacterium is increasing.

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

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

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

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

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

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

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

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

(Total 5 marks)

Q12.  Influenza is caused by a virus.

(a)  How do viruses cause illness?

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

........................................................................................................................
(1)
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(b)  A British company making a reality television show in the Peruvian Amazon has been
accused of starting an influenza epidemic. This epidemic allegedly killed four members of
a remote Indian tribe and left others seriously ill.

The members of the television crew did not show symptoms of influenza, but members of
the Indian tribe died from the disease.

Suggest an explanation for this.

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

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

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

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

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

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

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

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

(Total 4 marks)


