
Questions 
 
Q1. 
  

The diagram shows a human heart and blood vessels. 

 

(i)  Give one reason why the heart is divided into left and right sides. 

(1) 

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

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

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

(ii)  State why there is a difference in the thickness of the muscle of the atria and the muscle 
of the ventricles. 

(1) 

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

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

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

  

(Total for question = 2 marks) 
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Q2. 
  

The diagram shows a human heart and blood vessels. 

 

(i)  Which blood vessel carries deoxygenated blood towards the heart? 

(1) 
   A    P 
   B    Q 
   C    R 
   D    S 

 
(ii)  Which describes the state of the valves at Y and Z when the ventricles are in systole? 

(1) 
   A    Y closed and Z closed 
   B    Y closed and Z open 
   C    Y open and Z closed 
   D    Y open and Z open 

 
  

(Total for question = 2 marks) 
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Q3. 
  

The diagram shows a human heart and blood vessels. 

 

Describe how the structure of blood vessel R differs from the structure of blood vessel S. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 

  

 
 

Edexcel (B) Biology A-level -  Circulation PhysicsAndMathsTutor.com



Q4. 
  

The diagram shows a magnified human red blood cell. 

 

The actual diameter of this cell is 7.20 μm. 

Calculate the magnification of this diagram. 

(2) 

 
 
 

Answer ...........................................................  

  

(Total for question = 2 marks) 
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Q5. 
  

The diagram shows a magnified human red blood cell. 

 

A regular sphere with a diameter of 7.20 μm has a surface area of 162.86 μm2. 

(i)  Calculate the volume of a sphere with a diameter of 7.20 μm. 

Use the formula V = πr3 

Answer ........................................................... μm3 

(2) 

(ii)  Explain how a red blood cell with the same diameter as this sphere enables it to carry 
out its functions in transporting gases in the blood. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q6. 
  

Hypoxia is an inadequate supply of oxygen to tissues and cells that restricts their function. 

The normal partial pressures of oxygen vary from tissue to tissue. 

The table shows the normal partial pressure of oxygen in two tissues. 

 

(i)  Calculate the ratio of the partial pressures of oxygen in these two tissues.  
      Give your answer to one decimal place. 

(1) 

 
 
 

Answer ...........................................................  

(ii)  Explain why the partial pressures of oxygen in these two tissues are different. 

(2) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q7. 
The diagram shows a human heart and blood vessels. 

 

The heart of an insect is a long tube with valves. It pumps fluid, called haemolymph, into the 
body cavity so that fluid bathes the body cells. 

The haemolymph then passes back into the heart from the body cavity. 

The diagram illustrates the circulatory system of an insect. 

 

(i)  Compare and contrast the structure of the circulatory system of an insect with the 
structure of the circulatory system of a mammal. 

(4) 

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

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

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

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

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

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

(ii)  Give two substances that are carried in the haemolymph for the growth of an insect. 

(2) 

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

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

(Total for question = 6 marks) 
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Q8. 
  

The graphs show the pressure changes that occur in a healthy heart and the pressure 
changes that occur in a heart with an atrioventricular valve that leaks. 

 

(i)  An atrioventricular valve in the healthy heart has a surface area of 3.5 cm2. 

Determine the force that is applied to this atrioventricular valve when it closes. 

Use the formula 

 

(3) 

 
 

Answer .......................................... newtons 

(ii)  Explain why people with an atrioventricular valve that leaks find exercise difficult. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 7 marks) 
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Q9. 
  

The graph shows the pressure changes in the left side of the heart during one cardiac cycle. 

 

The diagram shows two chemicals that affect the human heart rate. 

 

Beta blockers are drugs used to regulate the heart rate of some patients. 

The effect of beta blockers on the heart rate during exercise was investigated. 

The ECG traces show the heart rate of a person exercising before and after taking a beta 
blocker. 

 

Edexcel (B) Biology A-level -  Circulation PhysicsAndMathsTutor.com



Analyse the information to explain the results of this investigation. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q10. 
  

The diagrams show blood samples from two adult patients as seen using a microscope. 

 

(i)  The diameter of the monocyte in Adult 1 is 20 μm. 

Calculate the magnification of the blood sample. 
(2) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

(ii)  Compare and contrast the blood sample from Adult 1 with the blood sample from Adult 2. 

(3) 

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

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Explain the likely causes of the differences seen in the sample from Adult 2. 

(2) 

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

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

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

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

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

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

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

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

(iv)  Give one assumption that is made to enable a valid comparison between these two 
samples. 

(1) 

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

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

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

  

(Total for question = 8 marks) 
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Q11. 
  

Blood contains a variety of cells, plasma and clotting factors. 

Smoking can increase the risk of blood clot formation. 

An investigation was carried out to determine the effects of smoking on the contents of blood 
plasma. 

In the first part of the investigation, blood samples were taken from male smokers and 
non-smokers aged between 35 and 50. All males were matched for health status, body mass 
and diet. 

The concentration of fibrinogen in their blood plasma was measured. 

The results are shown in the table. 

 

In the second part of the investigation, blood samples were taken from men aged between 
35 and 50 just after waking. 

Another blood sample was taken just after the men had smoked their first cigarette. 

The concentration of thrombin present in both blood samples was measured. 

The concentration of thrombin present in the blood of the non-smokers was also measured. 

The results are shown in the table. 
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Analyse the data to explain why smoking can increase the risk of blood clot formation. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q12. 
  

The diagram shows the time taken in seconds for an impulse to travel through the human 
heart. 

 

Analyse the information to explain how the times shown in the diagram relate to the cardiac 
cycle. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q13. 
  

A person visited his doctor for a health check. 

The doctor obtained an ECG trace to show the electrical activity of the person's heart. 

The diagram shows part of this trace. 

 

(a)  The trace shows the P waves, T waves and QRS complexes. 

Which of the following shows the electrical activity during ventricular systole? 
(1) 

   A    P wave only 

   B    P and T wave 

   C    T wave only 

   D    QRS complex 

 
(b)  Twelve months later, the same person visited his doctor with symptoms of stress. 

The doctor obtained another ECG trace. 
The diagram shows part of this trace. 

 

The doctor diagnosed that the person was suffering from stress. 
Analyse the data in both ECG traces to comment on this diagnosis. 

(3) 

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q14. 
  

There are many disorders that affect the health of people. 

The graph shows the number of people in the world who die each year from different health 
disorders. 

 

The graph shows that atherosclerosis kills more people than any of the other disorders. 

This is mainly due to its development in the coronary arteries. 

(i)  State the number of deaths caused by atherosclerosis. 

Give your answer in standard form. 
(1) 

 
 
 

Answer ...........................................................  

(ii)  Describe how atherosclerosis develops in the coronary arteries. 

(3) 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q15. 
  

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

The photograph shows a blood smear from a healthy person, as seen using a light 
microscope. 

 

(i)  Which row of the table identifies the cells labelled J and K? 

(1) 

 

(ii)  Which is the approximate ratio of erythrocytes to leucocytes in this blood smear? 

(1) 
   A    1 : 50 
   B    3 : 50 
   C    50 : 1 
   D    50 : 3 

 
  

(Total for question = 2 marks) 
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Q16. 
  

Blood is able to clot and prevent further blood loss from a cut. 

Give one other function of blood clotting. 

(1) 

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

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

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

  

(Total for question = 1 mark) 

  

 
 
Q17. 
  

Which row of the table gives the correct role of each of the blood components? 

(1) 

 

  

(Total for question = 1 mark) 
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Q18. 
  

The diagram shows the time taken in seconds for an impulse to travel through the human 
heart. 

 

The mean heart rate of this heart was 72 beats per minute. 

Calculate how long the ventricles are relaxed during one cardiac cycle. 

(2) 

 
 
 
 
 

Answer ........................................................... s 

  

(Total for question = 2 marks) 

  

 
 

Edexcel (B) Biology A-level -  Circulation PhysicsAndMathsTutor.com



Q19. 
  

Stroke volume is the volume of blood that leaves the left ventricle of the heart in each beat. 

Cardiac output is the volume of blood that leaves the left ventricle each minute. 

The table shows the relationship between heart rate, stroke volume and cardiac output in a 
person. 

 

Calculate the cardiac output for the heart with a stroke volume of 120 cm3 and a heart rate of 
160 beats min–1. 

(1) 

 
 
 
 
 

Answer ........................................................... dm3 min–1 

  

(Total for question = 1 mark) 
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Q20. 
  
Water fleas are small animals that live in pond water. 

A student observed a water flea using a light microscope. 

The diagram shows the student's drawing of the water flea. 

 

The water flea has a spherical heart with a diameter of 0.2 mm. 

Cardiac output is the volume of blood pumped out of a heart in one minute. 

The resting heart rate of a water flea is 200 beats min−1. 

The volume of a sphere is calculated using the formula 

 

(i)  Calculate the cardiac output of a water flea at rest using the formula 

cardiac output = stroke volume × heart rate 

(3) 

 
 
 
 
 
 
 
 

Answer ........................................................... dm3 min−1 

(ii)  The cardiac output of a human heart at rest is 5.0 dm3 min−1. 

Give one reason why the cardiac output of a human heart at rest needs to be  
greater than the cardiac output of a water flea at rest. 

(1) 

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

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

(Total for question = 4 marks) 
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Q21. 
  

Cancer treatment using chemotherapy can affect the number of white blood cells in the 
body. 

The graph shows the number of white blood cells in a patient during chemotherapy. 

 

(i)  Which of the following shows the white blood cell count in the blood of this patient at the 
start of treatment? 

(1) 

   A    12 × 103 per dm3 

   B    12 × 106 per dm3 

   C    12 × 109 per dm3 

   D    12 × 1012 per dm3 

 
(ii)  Calculate the percentage change in the white blood cell count by the end of the first 
month of chemotherapy. 

(2) 

 
 
 
 
 
 
 

Answer ...........................................................  

(Total for question = 3 marks) 
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Q22. 
  

The structure of a frog heart is different from those of mammals and fish. 

The diagram shows the structure of a frog heart. 

The arrows show the direction of blood flow. 

 

(i)  Name the parts of the heart labelled A and B. 

(2) 

 A ..........................................................................................................................................  

 B ..........................................................................................................................................  

(ii)  Compare and contrast the structure of the frog heart with the structure of the mammalian 
heart. 

(3) 

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q23. 
  

The structure of a frog heart is different from those of mammals and fish. 

The diagram shows the structure of a frog heart. 

The arrows show the direction of blood flow. 

 

Amphibians, such as the frog: 

 

•    absorb oxygen through their lungs and through their moist skin 

•    have a lower metabolic rate than mammals 

•    have a double circulation system. 

(i)  State one difference between the double circulation system of the frog and that of the 
mammal. 

(1) 

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

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

(ii)  Explain how the circulatory system of the frog is adapted for the metabolism and gas 
exchange of the frog. 

(4) 

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q24. 
  

The structure of a frog heart is different from those of mammals and fish. 

The diagram shows the structure of a frog heart. 

The arrows show the direction of blood flow. 

 

Describe the sequence of stimulation that occurs in a mammalian heart in one cardiac cycle. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q25. 
  

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 . 

The graph shows the pressure changes in the left side of the heart during one contraction. 

 

(i)  At what time does the atrioventricular (bicuspid) valve close? 

(1) 
   A    0.14 s 
   B    0.20 s 
   C    0.45 s 
   D    0.40 s 

 
(ii)  Which is the sequence of structures that an impulse passes through during one heart 
contraction? 

(1) 
   A    atrioventricular node, bundle of His, sinoatrial node 
   B    atrioventricular node, sinoatrial node, bundle of His 
   C    sinoatrial node, bundle of His, atrioventricular node 
   D    sinoatrial node, atrioventricular node, bundle of His 

 
  

(Total for question = 2 marks) 
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Q26. 
  

Kidney dialysis machines are used to remove urea from the blood of patients who are 
suffering from kidney disease. 

Anti-clotting drugs are given to patients to reduce the risk of blood clot formation whilst 
undergoing kidney dialysis. 

The potential use of two anti-clotting drugs, Drug A and Drug B, was investigated. 

Blood samples were taken from 20 healthy adults and placed into test tubes. 

The times taken for the blood samples to clot after addition of 2 mg dm−3 of Drug A were 
recorded. 

This was repeated with Drug B and again with a control. 

The results are shown in the graph. 

 

It takes 40 minutes for Drug A to become inactive in a person and 110 minutes for Drug B to 
become inactive. 
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Analyse the data to discuss the use of Drug A and Drug B to prevent the formation of blood 
clots. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q27. 
  

The structure of a lipid relates to its role in living organisms. 

The type of lipid in the diet of a person can affect their risk of developing atherosclerosis. 

The table shows the percentage content of different lipids in some products used to cook 
food. 

 

(i)  The pie chart shows the approximate ratio of the lipids in beef fat. 

 

Complete the pie chart to show the approximate ratio of the lipids in safflower oil. 
(1) 
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(ii)  Calculate the difference in mass of polyunsaturated lipid in 500 g of safflower oil and 500 
g of beef fat. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ........................................................... g 

(iii)  Explain why cooking food using plant products rather than animal products could lower 
the risk of developing atherosclerosis. 

(2) 

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q28. 
  

The venom from some species of snake contains enzymes that affect the blood clotting 
process. 

Factor Xa is a clotting factor present in human blood. 

The table shows the effect of different masses of Factor Xa and snake venom on the time 
taken for blood to clot. 

 

Describe the effect of snake venom on the time taken for the blood to clot. 

(2) 

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

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

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

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

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

(Total for question = 2 marks) 

  

 
 
Q29. 
  

The mammalian circulatory system transports materials to and from cells. 

State how the double circulatory system of mammals ensures a higher hydrostatic blood 
pressure than a single circulatory system. 

(1) 

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

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

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

  

(Total for question = 1 mark) 
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Q30. 
  

Doxorubicin (Dox) is a drug used to treat cancer. 

Weakening of the cardiac muscle is one side effect of using Dox. 

The effect of Dox on the concentration of several amino acids in cardiac muscle  
was investigated. 

The graph shows the results of this investigation. 

 

The table shows some non-polar and polar amino acids. 
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* (i) Analyse the information to determine the effect of Dox on the concentration 

of these types of amino acid in cardiac muscle. 
(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(ii)  Explain why a change in the concentration of amino acids results in the weakening of         
cardiac muscle. 

(2) 

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Explain how weakening of the cardiac muscle could affect a person. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 11 marks) 
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Q31. 
  

The diagrams show blood samples from two adult patients as seen using a microscope. 

 

Explain why Adult 2 had symptoms of tiredness. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q32. 
  

The diagram below shows some of the cells found in blood. 

 

Describe the function of a neutrophil in defence. 

(2) 

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q33. 
  

The graph shows the pressure changes in the left side of the heart during one cardiac cycle. 

 

(i)  Calculate the heart rate. 

(1) 

 
 
 
 
 

Answer ...........................................................  

(ii)  During which time period does blood leave the left ventricle? 

(1) 
   A    0.10 s to 0.13 s 
   B    0.10 s to 0.37 s 
   C    0.13 s to 0.37 s 
   D    0.13 s to 0.43 s 

 
(iii)  At which time does the valve between the atrium and the ventricle close? 

(1) 
   A    0.10 s 
   B    0.13 s 
   C    0.37 s 
   C    0.43 s 

  

(Total for question = 3 marks) 
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Q34. 
  

Increased blood pressure is one risk factor associated with atherosclerosis. 

A study investigated the effect of aspirin on the risk of having a heart attack or a stroke. 

In the study, which lasted 10 years, 12 000 adults with one or more risk factors for 
atherosclerosis were used. 

The adults were split into two equal sized groups. 

Each adult in one group was given 100 mg of aspirin every day and each adult in the other 
group was given a placebo. 

The list shows the results of this study: 

 

•  4.29% of the people who received aspirin died 

•  4.48% of the people who received the placebo died 

•  there was no effect on the incidence of strokes 

•  people who took the aspirin experienced twice the bleeding into the digestive system 
compared with people in the placebo group 

•  the numbers of people with bleeding into the digestive system in both groups was low.  

(i)  Explain how increased blood pressure increases the risk of atherosclerosis. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Describe how three factors, other than increased blood pressure, can increase the risk 
of atherosclerosis. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

(iii)  Calculate the total number of people who died in this study. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 9 marks) 
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Q35. 
  

The diagram below shows some of the cells found in blood. 

 

Which row of the table correctly identifies the cells labelled Q, R and S ? 

(1) 

 

  

(Total for question = 1 mark) 
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Q36. 
  

The mammalian circulatory system transports materials to and from cells. 

The diagram shows a section through a mammalian heart during part of the cardiac cycle. 

 

Which of the following statements is true for this stage in the cardiac cycle? 

(1) 
   A    the pressure in the aorta is higher than the pressure in the left ventricle 
   B    the atrioventricular valves are open and the semilunar valves are closed 
   C    the pressure in the left ventricle is higher than the pressure in the left atrium 
   D    the atrioventricular node is about to send an impulse along the bundle of His 

 
  

(Total for question = 1 mark) 
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Q37. 
  

A mutation of the F2 gene causes thrombophilia, a condition that results in the production of 
excess prothrombin. 

In this gene mutation, guanine is replaced with adenine. 

(i)  Name this type of mutation. 

(1) 

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

(ii)  People without this mutation have a 1 in 1000 risk of producing a blood clot in an artery. 

The mutation increases this risk by 20 times. 
State the probability of producing a blood clot for people with this mutation. 

(1) 

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

(iii)  Explain why thrombophilia increases the risk of producing a blood clot in an artery. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q38. 
  

The graph shows the pressure changes in the left side of the heart during one cardiac cycle. 

 

Describe how myogenic stimulation brings about contraction of the atria and the ventricles. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q39. 
  

Stroke volume is the volume of blood that leaves the left ventricle of the heart in each beat. 

Cardiac output is the volume of blood that leaves the left ventricle each minute. 

The table shows the relationship between heart rate, stroke volume and cardiac output in a 
person. 

 

Analyse the data to explain the relationship between heart rate and cardiac output. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q40. 
  

Increased blood pressure is one risk factor associated with atherosclerosis. 

A study investigated the effect of aspirin on the risk of having a heart attack or a stroke. 

In the study, which lasted 10 years, 12 000 adults with one or more risk factors for 
atherosclerosis were used. 

The adults were split into two equal sized groups. 

Each adult in one group was given 100 mg of aspirin every day and each adult in the other 
group was given a placebo. 

The list shows the results of this study: 

 

•  4.29% of the people who received aspirin died 

•  4.48% of the people who received the placebo died 

•  there was no effect on the incidence of strokes 

•  people who took the aspirin experienced twice the bleeding into the digestive system 
compared with people in the placebo group 

•  the numbers of people with bleeding into the digestive system in both groups was low.  

Discuss whether patients at risk of a heart attack or stroke should take a 100 mg dose of 
aspirin every day. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q41. 
  

The venom from some species of snake contains enzymes that affect the blood clotting 
process. 

State the role of platelets in the blood clotting process. 

(1) 

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

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

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

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

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

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

  

(Total for question = 1 mark) 

  

 
 
Q42. 
  

Some animals have a single circulatory system and others have a double circulatory system. 

Compare and contrast single and double circulatory systems. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q43. 
  

A person visited his doctor for a health check. 

The doctor obtained an ECG trace to show the electrical activity of the person's heart. 

The diagram shows part of this trace. 

 

Stress increases blood pressure, which can damage blood vessels. 

Explain why stress is a health risk. 

(4) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q44. 
  
Stroke volume is the volume of blood that leaves the left ventricle of the heart in each beat. 

Cardiac output is the volume of blood that leaves the left ventricle each minute. 

The table shows the relationship between heart rate, stroke volume and cardiac output in a 
person. 

 

(i)  Explain how electrical events during the cardiac cycle can lead to an increase in stroke 
volume. 

(3) 

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

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

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

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

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

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

(ii)  Explain why Olympic athletes who train for long distance events often have low resting 
heart rates. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 7 marks) 
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Q45. 
  

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 . 

Which of the following is usually found in a greater concentration in lymph than in blood? 

(1) 
   A    fatty acids 
   B    glucose 
   C    haemoglobin 
   D    oxygen 

 
  

(Total for question = 1 mark) 
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Q46. 
  

The production of tissue fluid is vital for cells in the human body. 

The diagram shows the production and circulation of tissue fluid. 

 

(i)  Which of the following describes the pressures at X and Y in the diagram? 

(1) 

 

(ii)  Compare and contrast the transport of fluid in a vein with its transport in a lymph vessel. 

(2) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q47. 
  

A farmer used anticoagulant bait to kill rats on his farm. 

The anticoagulant prevents the activity of vitamin K that is needed for the synthesis of 
prothrombin. 

The farmer's dog became ill with excessive bleeding in the gums. 

A vet carried out a prothrombin test that measures the clotting time of blood plasma. 

The diagram shows the test procedure with blood plasma from a healthy dog. 

 

(a)  (i)  Give the reason why thromboplastin and calcium ions were added to the plasma 
samples. 

(1) 

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

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

(ii)  The clotting time for the plasma from the farmer's dog was 73 seconds. The clotting 
time for the plasma from the healthy dog was 12 seconds. 

Explain the difference in these clotting times. 
(3) 

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

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

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

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

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

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

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

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

(b)  Give one way in which the vet could treat the farmer's dog to reduce the symptom of 
excessive bleeding in the gums. 

(1) 

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

 .............................................................................................................................................  
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(c)  The vet noticed that blood had collected in the lower part of the lungs of the farmer's 
dog. 

Explain how this would affect the farmer's dog. 
(2) 

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q48. 
  

The photograph shows a blood smear. 

 

Which row of the table gives the correct number of each type of white blood cell in this 
photograph? 

(1) 

 

  

(Total for question = 1 mark) 

  

 
 
Q49. 
  

Blood taken from a patient had an unusually high proportion of eosinophils. 

Explain why this patient had an unusually high proportion of eosinophils. 

(2) 

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

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

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

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

(Total for question = 2 marks) 
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Q50. 
  

The venom from some species of snake contains enzymes that affect the blood clotting 
process. 

(i)  Which is a correct statement about enzymes? 

(1) 
   A    enzymes decrease the activation energy of metabolic reactions and decrease 

reaction time 
   B    enzymes decrease the activation energy of metabolic reactions and increase 

reaction time 
   C    enzymes increase the activation energy of metabolic reactions and decrease 

reaction time 
   D    enzymes increase the activation energy of metabolic reactions and increase 

reaction time 

 
(ii)  Which components of the blood clotting process are active enzymes? 

(1) 
   A    fibrin and thrombin 
   B    fibrinogen and thrombin 
   C    fibrinogen and thromboplastin 
   D    thrombin and thromboplastin 

 
  

(Total for question = 2 marks) 
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Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
  

 

  

 
 
Q4. 
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Q5. 
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Q6. 
  

 

 

  

 
 
Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
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Q12. 
  

 

  

 
 
Q13. 
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Q14. 
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Q15. 
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Q16. 
  

 

  

 
 
Q17. 
  

 

  

 
 
Q18. 
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Q19. 
  

 

  

 
 
Q20. 
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Q21. 
  

 

 

  

 
 
Q22. 
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Q23. 
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Q24. 
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Q25. 
  

 

  

 
 
Q26. 
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Q27. 
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Q28. 
  

 

  

 
 
Q29. 
  

 

  

 
 
Q30. 
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Q31. 
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Q32. 
  

 

  

 
 
Q33. 
  

 

 

 

  

 
 

Edexcel (B) Biology A-level -  Circulation PhysicsAndMathsTutor.com



Q34. 
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Q35. 
  

 

  

 
 
Q36. 
  

 

  

 
 
Q37. 
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Q38. 
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Q39. 
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Q40. 
  

 

  

 
 
Q41. 
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Q42. 
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Q43. 
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Q44. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Circulation PhysicsAndMathsTutor.com



Q45. 
  

 

  

 
 
Q46. 
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Q47. 
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Q48. 
  

 

  

 
 
Q49. 
  

 

  

 
 
Q50. 
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