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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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Q7.  (a)  The volume of blood pumped out of the left ventricle at each beat was measured for a
person during six different activities. These activities showed an increasing energy
demand, with rest requiring the least energy and rowing a boat the most. The results of
these measurements are shown on the bar chart.

(i)  The pulse rate was also measured for the person during the same activities. The
table shows the results that were obtained.

Activity Pulse rate in
beats per minute

Rest
Writing
Cleaning the floor
Wallpapering
Walking fast
Rowing a boat

70
85

100
120
132
153
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 On the graph paper below draw a bar chart of the results obtained for the
measurements of the pulse rate.

(2)

(ii)  Undertaking activities with increasing energy demand has an effect on the volume of
blood pumped from the left ventricle (per beat) and on the pulse rate. What do the
bar charts show these effects to be? Use only information shown in the bar charts in
your answer.

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

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

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

(b)  The pulse rate changed when the activity changed. Explain the reason for this.

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

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

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

(Total 6 marks)
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Q8. Diagram 1 shows a cell from the pancreas.

Diagram 2 shows part of the cell seen under an electron microscope.

Part A is where most of the reactions of aerobic respiration happen.

(a) (i) Name part A.

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

(ii) Complete the equation for aerobic respiration.

glucose + oxygen ......................... + ......................... (+ energy)
(2)
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(iii) Part A uses oxygen.

Explain how oxygen passes from the blood to part A.

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

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

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

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

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

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

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

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

(b) The pancreas cell makes enzymes.

Enzymes are proteins.

Describe how the ribosomes and part A help the cell to make enzymes.

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

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

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

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

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

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

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

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

(Total 9 marks)
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Q9.  A student‘s breathing was monitored before and after vigorous exercise. The student
breathed in and out through a special apparatus. The graphs show the changes in the volume of
air inside the apparatus. Each time the student breathed in, the line on the graph dropped. Each
time the student breathed out, the line went up.
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(a)  How many times did the student breathe in per minute:

before exercise; ...........................................................................................................

after exercise? .............................................................................................................
(1)

(b)  On each graph, the line A – B shows how much oxygen was used. The rate of oxygen use
before exercise was 0.5 dm3 per minute. Calculate the rate of oxygen use after exercise.

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

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

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

Rate of oxygen use after exercise = ................................................. dm3 per minute
(2)

(c)  The breathing rate and the amount of oxygen used were still higher after exercise, even
though the student sat down to rest. Why were they still higher?

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

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

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

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

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

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

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

(Total 7 marks)
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Q10.  An athlete carried out a 6-month training programme.

Graph 1 shows the effect of the same amount of exercise on his heart rate before and after the
training programme.

(a) (i)  Use Graph 1 to find the heart rate of the trained athlete 5 minutes after the start of
the exercise.

Heart rate = .................................................. beats per minute
(1)
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The stroke volume of the heart is the volume of blood pumped out of the left side of
the heart in one heart beat.

Graph 2 shows the relationship between the stroke volume and the heart rate before
and after the athlete did the training programme.

(ii)  The cardiac output is defined as

cardiac output = heart rate × stroke volume

Calculate the cardiac output of the trained athlete 5 minutes after the start of the
exercise. Use your answer to part (a)(i), and information from Graph 2.

Show clearly how you work out your answer.

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

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

Cardiac output = ................................................ cm3 blood per minute
(2)

(b)  Graph 1 shows that, for the same amount of exercise, the heart of the trained athlete was
beating more slowly than it did before the training programme.

Use information from Graph 2 to explain why.

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

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

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

........................................................................................................................
(2)
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(c)  An increased cardiac output will provide more oxygen and more glucose to the working
muscles.

Explain how this helps the athlete during exercise.

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

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

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

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

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

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

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

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

(Total 9 marks)

Q11. Lactic acid production during exercise affects an athlete’s performance.

Explain why lactic acid is produced during exercise.

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

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

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

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

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

(Total 2 marks)
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Q12. A molecule of DNA contains four different bases, W, X, Y and Z.

The four bases are arranged in a long chain.

The chain of bases controls the synthesis of a protein.

The diagram shows a small section of a DNA molecule.

This section is responsible for synthesising the protein for blue eye colour.

(a) What word is used to describe ‘a small section of a DNA molecule that controls the
synthesis of a protein’?

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

(b) In the cell, where are proteins synthesised?

........................................................................................................................
(1)
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(c) Describe how the protein for blue eye colour is synthesised.

To gain full marks you must use information from the diagram.

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

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

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

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

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

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

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

(d) Mistakes sometimes occur when DNA molecules are copied during cell division.

Suppose that one of the W bases shown in the diagram was substituted by an X base.

(i)  What would happen to the structure of the protein synthesised by this part of the
DNA molecule?

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

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

(ii) What might be the effect of this change in structure of the protein?

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

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

(Total 7 marks)
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