
Questions 

Q1. 

 

Figure 1 shows a diagram of the heart. 

 valve T opens

valve T closes

blood is forced into the left atrium

blood is forced into the pulmonary vein 

 
(ii) What happens when the right ventricle contracts? 

 

(i) Draw arrows on Figure 1 to show how oxygenated blood moves through the heart. 

A

B

C

D

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(1) 

(1) 
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(iii) Draw  straight line from each structure to its function. one

(Total for question = 4 marks) 

(2) 
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Q2. 
 

Figure 9 shows the structure and actual size of red blood cells (erythrocytes). 

(Total for question = 6 marks) 

(1) 

 

(i) Calculate the image size of the top view of this red blood cell if this cell is magnified 
400×. 

Give your answer in mm. 

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

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

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

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

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

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

(iii) State the role of haemoglobin inside the red blood cell. 

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

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

(2) 

........................................................... mm 

(ii) Explain how the shape of a red blood cell is related to its function. 

(3) 
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Q3. 

Figure 13 shows the heart rate of person A and person B. 

Person A does not do any regular exercise. 

Person B has been running regularly for one year. 

The stroke volume for person B before exercising was 61 ml per beat.

Calculate the cardiac output for person B before exercising.

Give your answer in litres per minute. 

 

........................................................... litres per minute 

(Total for question = 3 marks) 
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Q4. 

Figure 10 shows the estimated blood flow through some parts of the body when a person is 
at rest and during exercise. 

 

Figure 10 

A person has a cardiac output of 4.9 litres per minute. The stroke volume of each heart beat 
is 70 ml. 
Calculate the heart rate. 

(2) 

........................................................... beats per minute 

(Total for question = 2 marks) 
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Q5. 
 

Figure 9 shows the stroke volume at different heart rates of a person who has trained for a 
marathon and of a person who has not trained for a marathon. 

(2) 

 

(i) Compare the effect of heart rate on stroke volume of the person who has trained for a 
marathon with the person who has not trained for a marathon. 

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

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

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

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

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

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

(ii) Calculate the cardiac output for the person who has trained for a marathon when the 
heart rate is 160 beats per minute. 

Give the units in your answer. 
(3) 

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

(Total for question = 5 marks) 
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Q6. 

 

Figure 13 shows the heart rate of person A and person B.

Person A does not do any regular exercise.

Person B has been running regularly for one year. 

(Total for question = 4 marks) 

 

Both people rested for the first 6 minutes, then did the same high intensity exercise for the 
next 12 minutes, then rested. 
Compare the heart rates of person A with the heart rates of person B. 

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q7. 

Blood from the body enters the heart through the vena cava. 

Describe how this blood flows through the heart and lungs to leave the heart through the 
aorta. 
Include references to the chambers of the heart and the relevant valves in your answer. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 

(6) 

Edexcel Biology GCSE - The Circulatory System



Q8. 
Figure 11 shows the time taken for blood to clot at different temperatures. 

two

(Total for question = 5 marks) 

(3) 

(2) 

 
(ii) Give 

(i) Draw a graph to show the data in Figure 11. 

 safety precautions that should be used when handling blood samples. 

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

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

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

............................................................................................................................................. 
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Q9. 

 

Explain how one structure of a vein helps the blood return to the heart. 

(Total for question = 2 marks) 

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

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

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

............................................................................................................................................. 
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Q10. 
 

Figure 2 shows a dissected vein. 

(Total for question = 3 marks) 

(2) 

(1) 

 

(i) Explain how the valves in veins help the blood, at low pressure, flow towards the heart. 

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

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

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

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

(ii) The equipment used to dissect the vein was cleaned and put into disinfectant. 

State why this equipment was put into disinfectant. 

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

............................................................................................................................................. 
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Q11. 
 

Carbon dioxide is carried in blood plasma. 

Human blood also contains red blood cells and white blood cells. 

Explain how the structure of red blood cells and white blood cells is related to their function. 

(Total for question = 6 marks) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(6) 
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Q12. 

 

* Figure 18 shows the structure of the human heart. 

(Total for question = 6 marks) 

(6) 

Explain how the structure of the heart is related to its function. 

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q13. 

Some blood transfusions contain red blood cells. 

Red blood cells are stored in a solution containing 5.0% glucose and 0.9% salt. 

Explain why red blood cells cannot be stored in pure water. 

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 

(3) 
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Q14. 
 

Figure 21 shows the circulatory system of a frog. 

(Total for question = 3 marks) 

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

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

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

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

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

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

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

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

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

 

Figure 21 

Explain why the circulatory system of a frog is less efficient at carrying oxygen to the tissues 
than the circulatory system of a human. 

(3) 
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Q15. 
 

Figure 13 shows the heart rate of person A and person B. 

Person A does not do any regular exercise. 

Person B has been running regularly for one year. 

 

The cardiac output for person A during exercise was 5.5 litres per minute. 

Explain why the heart rate for person A needed to be higher than the heart rate for person B 
during exercise. 

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q16. 

(i) Give a reason why veins have valves. 

 

Figure 10 

The stroke volume is the amount of blood leaving one chamber of the heart per beat. 

From which chamber of the heart does this volume of oxygenated blood flow? 

A 
B 
C 
D 

left atrium 
left ventricle 
right atrium 
right ventricle 

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

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

(ii) Name the artery that transports oxygenated blood from the heart to the body. 

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

(Total for question = 2 marks) 

Q17. 

Figure 10 shows the estimated blood flow through some parts of the body when a person is 
at rest and during exercise. 

(Total for question = 1 mark) 

(1) 

(1) 

(1) 
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Q18. 
 

Insulin is produced by an endocrine gland and is transported in the blood.

(i) Which row shows the endocrine gland and the target organs for insulin? 

Q19. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 2 marks) 

(Total for question = 2 marks) 

(1) 

(1) 

(1) 

(1) 

 A 

B

C

D 

erythrocytes

lymphocytes

platelets

antibodies 

(ii) Give one advantage of a blood clot forming. 

 

(i) Which part of the blood causes blood to start clotting? 

 
(ii) Which part of the blood transports insulin to its target organs? 

A 
B 
C 
D 

plasma 
red blood cells 
white blood cells 
platelets 

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

............................................................................................................................................. 
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When skin is cut a blood clot forms.

Which part of the blood starts the clotting process? 

A 

B 

C 

D 

red blood cells 

water 

platelets 

white blood cells 

Q20. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 1 mark) 
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Q21. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 5 marks) 

(1) 

(2) 

(2) 

 

Figure 1 shows human blood seen using a light microscope. 

(i) The organelle labelled X controls the activities of the white blood cell. 

What is the name of organelle X? 

A 
B 
C 
D 

mitochondrion 
ribosome 
chromosome 
nucleus 

(ii) Use words from the box to complete the sentences. 

 
Red blood cells contain the substance ............................................................... 
Blood plasma is a ............................................................... 

(iii) Describe two ways that white blood cells protect the body from disease. 

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

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

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

............................................................................................................................................. 
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Q22. 

Figure 6 shows a cross section of an artery and a vein. 

(i) Measure the length of line A and the length of line B in mm. 

line A ........................................................... mm line B

........................................................... mm (ii) State the ratio of the thickness of the

artery wall to the thickness of the vein wall. 

(1) 

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

(Total for question = 2 marks) 

(1) 
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Q23. 
 

Red blood cells are carried in veins and arteries. 

Figure 20 shows the equipment used to measure the elasticity of an artery. 

(Total for question = 4 marks) 

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

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

 

Figure 20 

(i) Describe a method you could use to see how much the ring of tissue from an artery could 
stretch before it no longer returned to its original size. 

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

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

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

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

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

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

(ii) Give one safety precaution you need to take when handling animal tissue such as blood 
vessels. 

(1) 
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(i) Explain 

 
Q24. 

Figure 17 shows a cross-section of an artery and a vein. 

 

difference between the artery wall and the vein wall shown in Figure 17. 

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

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

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

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

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

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

(ii) Name one structure that is found in veins but not found in arteries. 

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

one

(Total for question = 3 marks) 

(2) 

(1) 
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Q25. 
 

Blood contains red blood cells, white blood cells, plasma and platelets. 

(i) Draw one straight line from each part of the blood to its function. 

two

(Total for question = 4 marks) 

(2) 

(2) 

(ii) State 

Figure 2 shows some red blood cells. 

 

features that can be seen in the red blood cells in Figure 2. 

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

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

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

............................................................................................................................................. 
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Q26. 

 

The effect of different types of exercise on the heart rate of an athlete was investigated.

The athlete counted the number of beats in 10 seconds at the carotid artery pulse point, as 
shown in Figure 12. 
This measurement was used to calculate the heart rate. 

 

The athlete exercised for 20 minutes. 

The heart rate was recorded every 5 minutes during each type of exercise. 

(i) State how the heart rate was calculated using this method. 

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

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

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

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

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

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

(ii) Give two ways of improving the method used to obtain the data needed to calculate the 
heart rate. 

(2) 
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Figure 13 shows the results of this investigation. 

(iii) Comment on the difference in the heart rates during these types of exercise. 

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 

(3) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 

Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 

Q9. 
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Q10. 
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Q11. 
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Q12. 
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Q13. 

Q14. 
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Q15. 

Q16. 
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Q17. 

Q18. 
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Q19. 

Q20. 
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Q21. 
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Q22. 
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Q23. 

Q24. 
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Q25. 
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Q26. 
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