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Section A

These questions are about your investigation into the effect of exercise on pulse rate.

Use your copy of Task Sheet 2, your results and your graph to answer them.

Answer all questions in the spaces provided.

10

Give two things you did to standardise the way in which you exercised that would have
allowed you or another person to repeat the investigation in exactly the same way.

(2 marks)

At rest, you measured your pulse every minute. After exercise, you measured your
pulse every 30 seconds (step 4). Explain the advantage of measuring your pulse
every 30 seconds.

You were told to draw a graph (Question 6). You may have decided to join your points
with straight lines or to draw a curve of best fit.
When should you join the points with straight lines?

A student wanted to analyse the results from the whole class.
She decided to calculate the percentage increase in pulse rate with exercise for each
student. Do you think this was a good idea? Explain your answer.

(2 marks)
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The graph shows the results collected by another student.

Exercise
K_H

26

25 O}

24

23
Pulse rate/
beats per 22
20 seconds

21 OO

20 0 < -®

19 < 0 lo oR’G ®-C

18

0 1 2 3 4 5 6 7 8 9 10 11 12
Time/minutes
1 Use the graph to calculate the student’s resting pulse rate in beats per minute. Show
your working.
ANSWET ... e e beats per minute
(2 marks)

12 The pulse rate changed between the start and finish of exercise. Explain the

advantage of this change in pulse rate to the muscles involved in the exercise.

(2 marks)

Turn over p
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Resource Sheet

Resource A

An electrocardiogram is made by attaching recording electrodes to a person’s chest. It shows the
electrical changes that take place in a person’s heart each time it beats. A sports physiologist
produced electrocardiograms for a fit adult male.

Chart X shows an electrocardiogram from this man after 10 minutes of complete rest.
A cardiac cycle consists of the filling time and the contraction time. The filling time and the
contraction time for one cardiac cycle are shown on this chart.

Chart X
Filling Contraction
time time
— "
2.0
Potential 1.5
difference/
mV
[ [ [ [
| ) | |
] \ ] YA\ i\
/ v \ |l / - \ |l / % /
1.0 1 i / /
[\ [ | [ '
| /
%f—)
0.0 1.0 .0 ) 3.0
Time/s One cardiac
cycle

Chart Y shows an electrocardiogram from the same man immediately after a period of exercise.

ChartY
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0.0 1.0 2.0 3.0
Time/s
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Resource B

Doctors investigated the relationship between resting heart rate and the probability of dying from

coronary heart disease.

e They carried out a trial on a total of 24 913 patients. These patients had just been diagnosed

with coronary heart disease.

e They adjusted their data to take into account other risk factors. These factors included age, sex

and blood pressure.

Their adjusted results are shown in the table.

Time after first being Percentage of patients still surviving with
diagnosed with initial resting heart rate of
coronar;;;::rrst disease <62 beats per minute > 83 beats per minute

0 100 100

5 92 90
10 83 77
15 71 62
18 62 51

Resource C

Ivabradine is a drug that slows heart rate. It is taken as a pill. Doctors investigated its value in
reducing the resting heart rate of patients with coronary heart disease.

e They described their investigation as a large-scale, controlled trial. It was also carried out on

people living in different areas.

e The results of the trial showed that ivabradine slowed heart rate.

e Angina is a pain in the chest. It results when insufficient oxygen is brought to the heart muscle
during exercise. The doctors found that ivabradine reduced angina.

WMP/Jun12/BIO3X
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Section B
Use the information in the Resource Sheet and your own knowledge to answer the questions.

Answer all questions in the spaces provided.

Use Resource A to answer Questions 13 to 16.

13 Give one way in which an electrocardiogram could have produced more reliable results
than counting the pulse.

(1 mark)
14 (a) Chart X shows that the man’s resting heart rate was 69.2 beats per minute. What was
his pulse rate? Explain your answer.
(2 marks)
14 (b) Use chart Y to calculate the man’s heart rate after the period of exercise.
Show your working.
ANSWET .o, beats per minute
(2 marks)
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15 Use charts X and Y to describe how exercise affected filling time.

(2 marks)

16 The physiologist used electrocardiograms to investigate the effect of increasing heart

rate on filling time.

Describe how she could have modified the method of exercising you used to produce a
range of increases in heart rate.

(2 marks)

Turn over for the next question

Turn over p»
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Use Resource B to answer Question 17.

17 The doctors who investigated the link between resting heart rate and the probability of
dying from coronary heart disease concluded that a high resting heart rate was a
strong predictor of likely death from coronary heart disease.

Evaluate this conclusion.
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Use Resource C to answer Questions 18 to 20.

18

18 (a)

18 (b)

19

The results of the ivabradine trial were reliable.

Explain the importance of the ivabradine investigation being a large-scale trial.

Explain the importance of the ivabradine investigation being carried out on people
living in different areas.

The ivabradine investigation was a controlled trial. Suggest how the control group
would have been treated.

(2 marks)

Turn over for the next question

Turn over p»
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10

20 lvabradine slows heart rate.

20 (a) Use information from Resource A to explain why ivabradine increases the volume of
blood entering the heart during a cardiac cycle.

(1 mark)
20 (b) Ivabradine reduces angina. Suggest how an increase in the volume of blood entering
the heart reduces angina.
(3 marks)

END OF QUESTIONS

Do not write
outside the
box
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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