
Questions 
 
Q1. 
  

The photograph shows a ghost shrimp that lives in fresh water. 

 

The effect of caffeine concentration on the heart rate of ghost shrimps was investigated. 

A shrimp was placed in a caffeine solution and observed using a microscope. 

The number of heartbeats in one minute was counted and the heart rate was recorded. 

This was repeated for other concentrations of caffeine solution. 

The investigation was repeated using two more ghost shrimps. 

The table shows the results of this investigation. 

 

(i)  State and justify a suitable control for this investigation. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Variables relating to the caffeine solution and the ghost shrimps should have been 
controlled. 

State and justify two variables that should have been controlled in this investigation. 
(4) 

Variable relating to the caffeine solution 
....................................................................................  

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

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

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

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

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

Variable relating to the ghost shrimps 
........................................................................................  

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q2. 
  

The pressure of the blood passing through the heart can vary. 

Graph A shows the changes in blood pressure in one side of the heart. Graph B shows the 
changes in blood pressure in the other side of the heart over the same time period. 

 

(i)  Calculate the heart rate. 

(2) 

 
 
 
 

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

(ii)  Increased heart rate is often associated with high blood pressure. 

Which of the following will reduce blood pressure? 
(1) 

   A    anticoagulants 

   B    antihypertensives 

   C    cholesterol 

   D    platelet inhibitors 

(Total for question = 3 marks) 
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 Q3. 
  

During the development of the mammalian heart, there is a hole between the left ventricle 
and the right ventricle. 

This hole usually becomes sealed before the mammal is born. If it is not sealed, the mammal 
will become easily tired due to a lack of energy. 

Explain why a mammal born with a hole between the two ventricles will have these 
symptoms. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q4. 
  

Caffeine is a stimulant found in coffee. 

The effect of different types of coffee on blood pressure was investigated.  
Decaffeinated coffee has most of the caffeine removed. 

Four groups of volunteers had their blood pressure measured before having a drink and 
again 30 minutes later. 

The results of this investigation are shown in the table. 

 

(i)  Calculate the percentage increase in the mean systolic blood pressure after drinking 
regular coffee. 

(1) 

 
 
 
 
 

 ........................................................... % 

(ii)  Daphnia can be used to investigate the effects of caffeine on heart rate. 

Devise a procedure to compare the effects of decaffeinated coffee and regular coffee on 
the heart rate of Daphnia. 

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q5. 
  

A baby was born with an abnormal heart. The diagram shows the heart of this baby. There is 
a hole in the septum between the two ventricles. 

 

(i)   Identify the problem with the blood vessels of this heart. 

(1) 

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

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

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

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

(ii)  The baby survived because of the hole in the septum of the heart. 

Explain how the hole in the septum allowed this baby to survive. 
(3) 

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q6. 
  

This diagram shows the structure of a normal human heart. 

 

(i)   Which chamber of the heart generates the highest blood pressure? 

(1) 
   A    P 
   B    Q 
   C    R 
   D    S 

 
(ii)  Which stage of the cardiac cycle is shown in the diagram of the heart? 

(1) 
   A    atrial diastole 
   B    atrial systole 
   C    ventricular diastole 
   D    ventricular systole 

 
  

(Total for question = 2 marks) 
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Q7. 
  

Answer the question 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 . 

Cardiovascular disease can occur in blood vessels in organs such as the brain and the 
heart. 

The diagram shows a human heart. 

 

(i)  Which is the correct label for a coronary artery? 

(1) 
   A    
   B    
   C    
   D    

 
(ii)  Which is the correct label for the blood vessel carrying deoxygenated blood under the 
lowest pressure? 

(1) 
   A    
   B    
   C    
   D    

 
(iii)  State the type of blood vessel that has no collagen in its wall. 

(1) 

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

  

(Total for question = 3 marks) 
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Q8. 
  

Some chemicals can affect the heart rate of animals. 

The effects of dopamine and caffeine on the heart rate of Daphnia were investigated. 

Investigation A used three different solutions: 

 

•  a control solution 

•  a solution containing 0.8 mg cm–3 dopamine 

•  a solution containing 80 μg cm–3 caffeine and 0.8 mg cm–3 dopamine  

Investigation B used three different solutions: 

 

•  a control solution 

•  a solution containing 1.6 mg cm–3 dopamine 

•  a solution containing 80 μg cm–3 caffeine and 1.6 mg cm–3 dopamine  

The graph shows the percentage increase in heart rate compared with the controls, for both 
investigations. 
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(i)  Comment on the effects of dopamine alone and dopamine with caffeine on the heart rate 
of Daphnia in this investigation. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(ii)  State and justify a suitable control for these investigations. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Devise a procedure that could have been used to produce the results shown in the 
graph. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 11 marks) 
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Q9. 
  

The diagram shows the internal structure of a human heart. 

 

Name the valves in this heart. 

(2) 

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

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

  

(Total for question = 2 marks) 
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Q10. 
  

As levels of activity increase, the heart can respond to the changing demand for oxygen. 

During the cardiac cycle there are pressure changes in the chambers of the heart. 

Explain how pressure differences in the heart ensure efficient pumping of the blood into the 
arteries. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q11. 
  

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 cardiac cycle is the sequence of events in one heartbeat.  
In humans, the cardiac cycle can be divided into three stages. 

In the ventricular systole stage of the cardiac cycle, the 

(1) 
   A    ventricles contract, atrioventricular valves close and semilunar valves open 
   B    ventricles contract, atrioventricular valves open and semilunar valves close 
   C    ventricles relax, atrioventricular valves close and semilunar valves open 
   D    ventricles relax, atrioventricular valves open and semilunar valves close 

 
  

(Total for question = 1 mark) 
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 Q12. 
  

Nicotine is a drug found in the smoke of cigarettes. 

The effect of inhaling nicotine on the circulatory system of rats was investigated. 

In this investigation, three variables were considered: 

 

•  the concentration of nicotine in blood plasma 

•  the diameter of the lumen of one artery 

•  blood pressure  

Two groups of rats were treated as shown in the table. 

 

(i)  The concentration of nicotine in the blood plasma of the group A rats was recorded at 
different times and 

the means calculated. 
The means are shown in the table along with the range of data for each mean. 

 

Determine the maximum rate of decrease in the concentration of nicotine in  
the blood plasma per minute after being given the nicotine. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ........................................................... ng cm−3 min−1 
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(ii)  The diameter of the lumen of one artery, in each of the 12 rats, was measured 

when the rats were resting. The blood pressure of each rat was also measured  
and the mean blood pressure calculated. 
The diameter of the lumen of the artery and the blood pressure of each rat  
were then recorded at intervals, for a total of 30 minutes. The rats inhaled  
nicotine for the first minute (0.0 to 1.0). 
The table shows the results for the mean diameter of the lumen of the artery. 

 

 

 
 
Determine the effect of nicotine concentration on the percentage change in  
lumen diameter in the first minute. 

(2) 

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

 .............................................................................................................................................  
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*(iii)  The graph shows the results for the mean blood pressure for the two groups 

of rats. Nicotine was inhaled for the first minute. 

 

It has been stated that: 
'Nicotine gained from smoking cigarettes in humans causes an increase in  
blood pressure and a decrease in the lumen of arteries.' 
Analyse all the data from this investigation using rats to evaluate the validity  
of this statement. 

(6) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (Total for question = 10 marks) 
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 Q13. 
  

The diagram shows the internal structure of a human heart. 

 

(i)  Draw arrows to show the route blood would take as it returns from the body, enters the 
heart and is then pumped to the lungs. 

(2) 

(ii)  State which stage of the cardiac cycle is shown in the diagram. 

(1) 

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

  

(Total for question = 3 marks) 
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Q14. 
  

The pressure of the blood passing through the heart can vary. 

Graph A shows the changes in blood pressure in one side of the heart. Graph B shows the 
changes in blood pressure in the other side of the heart over the same time period. 

 

(i)  Explain which side of the human heart is represented by graph B. 

(2) 

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

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

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

(ii)  In graph A, which blood vessel carries the blood leaving the heart? 

(1) 

   A    aorta 

   B    pulmonary artery 

   C    pulmonary vein 

   D    vena cava 
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(iii)  In graph A, the blood pressure inside the ventricle changes between 0.0 and 0.45 
seconds. 

Explain how these changes in blood pressure occur in this part of the cardiac cycle. 
(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q15. 
  

The heart rate of an animal often depends on its body mass. 

The graph shows the mean heart rate of some animals and their mean body mass. 

 

State the relationship between the average heart rate and the average body mass of these 
animals. 

(1) 

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

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

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

  

(Total for question = 1 mark) 
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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. 
  

 

  

 
 
Q10. 
  

 

  

 
 
Q11. 
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Q12. 
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Q13. 
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Q14. 
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Q15. 
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