
Questions 
 
Q1. 
  

*Graph A shows a correlation between systolic blood pressure and the percentage  
of stroke patients having a second ischaemic stroke within a few months. 

 

Graph B shows the effect of a high salt diet on systolic blood pressure. 

 

Graph C shows the effect of additional risk factors on the number of deaths due to 
cardiovascular disease (CVD). 
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Men who smoke have an increased risk of having an ischaemic stroke. 

Analyse the data to discuss what advice could be given to a smoker, who has had one 
ischaemic stroke, to reduce his risk of having another stroke. 

(6) 
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(Total for question = 6 marks) 
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Q2. 
  

The food we eat contains carbohydrates, lipids and proteins. 

Carbohydrates, lipids and proteins can be used as sources of energy. 

The table shows the average daily energy requirements for boys and girls aged 13 to 18. 

 

(i)  Calculate the percentage increase in the average daily energy requirements for boys 
aged 17 compared with their energy requirements aged 13. 

(2) 

 
 
 
 
 

Answer ........................................................... % 

(ii)  Many foods are labelled in kilocalories (kcal). One calorie is equal to 4.18 joules. 

Which of the following is the average energy requirements for girls aged 13 in kilocalories 
(kcal)? 

(1) 
   A    2.223 kcal 
   B    222.3 kcal 
   C    2223 kcal 
   D    2 223 000 kcal 

 
(iii)  State what will happen to the additional energy if an individual takes in more energy than 
is required. 

(1) 

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

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

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

(Total for question = 4 marks) 
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Q3. 

The development of childhood obesity is affected by many factors. 

Breastfeeding can affect the development of childhood obesity. 

The graph shows the relationship between obesity in six-year-old children and  
the number of months that they were breastfed as babies. 

 

(i)  Describe the relationship between the number of months of breastfeeding and childhood 
obesity. 

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

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

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

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

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

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

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

(ii)  A six-year-old child can be classified as obese based on their body mass index (BMI) 
being over 19 kg m–2. 

BMI is calculated using the following formula. 

 

A six-year-old child is 115 cm tall with a BMI of 20. 
Calculate the mass of this child to one decimal place. 

(2) 
 
 
 
 

Answer ...........................................................  
(Total for question = 4 marks) 
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Q4. 
  

The effect of salt in the diet on blood pressure was investigated. 

This investigation involved 15 males and 5 females, all between 20 and 30 years old. They 
were split into two groups, A and B, each of 10 people. 

Group A had a diet containing 3 g of salt per day. Group B had a diet containing 9 g of salt 
per day. 

The systolic blood pressures, measured in mmHg, were recorded during one year. 

The results are shown in the graph. 

 

Explain how the validity of this investigation could be improved. 

(3) 
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(Total for question = 3 marks) 
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Q5. 
  

The incidence of obesity is increasing in some populations. 

High levels of sugars, such as fructose, in processed food could be contributing to this 
increase. 

Explain why high levels of sugars in a person's diet could lead to obesity. 

(3) 
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(Total for question = 3 marks) 
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Q6. 
  

Studies have provided evidence for a link between heart rate when a person is at rest and 
various medical conditions. 

In one study, the relationships between resting heart rate and the percentage incidence of 
coronary heart disease and cancer were investigated. 

The results are shown in the table. 

 

(i)  Comment on the evidence for a link between resting heart rate and the percentage 
incidence of coronary heart disease and cancer. 

(5) 

 .............................................................................................................................................  
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(ii)  Give two reasons why there were different numbers of people in each resting heart rate 
group. 

(2) 

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

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

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

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

(iii)  Give two reasons why the number of people in each resting heart rate group did not 
affect the validity of this investigation. 

(2) 

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

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

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

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

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

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

  

(Total for question = 9 marks) 
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Q7. 
  

Cardiovascular disease (CVD) is a major cause of death and disability in the UK. 

The relationship between magnesium ions in the diet and CVD has been studied. 

In one study, magnesium ions were added to the diets of a group of men. The effect of this 
on the relative risk of CVD was recorded. 

The mean normal dietary intake of magnesium ions is 269 mg day−1. 

The results of the study are shown in the graph. 

 

(i)  Which of the following statements can be made about the relationship between an 
increased magnesium ion intake and the risk of CVD in this study? 

(1) 
An increased magnesium ion intake 

   A    causes an increase in CVD 

   B    causes a reduction in CVD 

   C    is correlated with an increase in CVD 

   D    is correlated with a reduction in CVD 

 
(ii)  What is the daily increase in magnesium ion intake that reduces the relative risk of CVD 
by 0.13? 

(1) 

   A    43 mg day−1 

   B    78 mg day−1 

   C    118 mg day−1 

   D    347 mg day−1 

 
  

(Total for question = 2 marks) 
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 Q8. 
  

Scientists studied how perception of risk differs from the actual risk. 

People were asked to estimate their risk of developing cardiovascular disease (CVD) during 
their lifetime. 

This gave their perceived risk. 

The scientists used information gathered from questionnaires and various tests to calculate 
a predicted actual risk of developing CVD, for each person. 

The table shows how the perceived risk given by each person was compared with the 
predicted actual risk calculated by the scientists. 

 

Explain how blood tests and obesity indicators can be used to collect data to predict the risk 
of developing CVD. 

(4) 
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(Total for question = 4 marks) 
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Q9. 
  

The graph shows the effect of additional risk factors on deaths due to CVD for people with 
and without diabetes. 

 

Identify the effect of the number of additional risk factors on deaths due to CVD for people 
with and without diabetes. 

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

  

(Total for question = 2 marks) 
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Q10. 
  

Cardiovascular disease (CVD) is a major cause of death. 

Obesity and high blood pressure are two risk factors for CVD. 

One way of determining if a person is obese is to calculate their body mass index (BMI). 

BMI is calculated using the following formula. 

 

The graph shows the relationship between BMI and the relative risk of developing CVD. 

 

(i)  Determine the relative risk of developing CVD for a person with a height of 1.54 m and a 
mass of 61 kg. 

(2) 

 
 
 
 
 
 
 
 
 
 

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

(ii)  State another method that could be used to determine if a person is obese. 

(1) 

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

 .............................................................................................................................................  
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(iii)  Describe how high blood pressure could be reduced by medication and lifestyle 
changes. 

(3) 

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

  

(Total for question = 6 marks) 
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Q11. 
  

The effect of salt in the diet on blood pressure was investigated. 

This investigation involved 15 males and 5 females, all between 20 and 30 years old. They 
were split into two groups, A and B, each of 10 people. 

Group A had a diet containing 3 g of salt per day. Group B had a diet containing 9 g of salt 
per day. 

The systolic blood pressures, measured in mmHg, were recorded during one year. 

The results are shown in the graph. 

 

(i)  Determine the effects of salt in the diet on systolic blood pressure in this investigation. 

(3) 
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(ii)  Explain the effect that a diet high in salt could have on a person's risk of developing 
cardiovascular disease. 

(5) 
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(Total for question = 8 marks) 
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Q12. 
  

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) 

 
 
 
 
 
 
 
 
 
 

 ........................................................... % 
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(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) 
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 .............................................................................................................................................  
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(Total for question = 5 marks) 
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Q13. 
 The photograph shows the tropical rattlesnake, Crotalus durissus terrificus. 

 

This snake produces a toxin called convulxin (CVX), which activates platelets leading to 
blood clotting. 

The effect of four different concentrations of CVX on thrombin production was investigated. 

The graph shows the results of this investigation, with bars showing the standard deviation. 

 

Analyse the data to assess the effect of CVX on the rate of blood clotting. 

(5) 
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(Total for question = 5 marks) 
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Q14. 
  

Fibrin is involved in the formation of blood clots. 

Thrombin is an enzyme that converts fibrinogen to fibrin. 

The graph shows the effect of one concentration of thrombin on the conversion of fibrinogen 
to fibrin. 

 

(i)  Calculate the initial rate of reaction. 

(2) 

 
 

 
 
 

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

(ii)  On the graph, draw a line to show the effect of halving the concentration of thrombin. 

(1) 

(iii)  Explain the effect of changes in the initial rate of reaction on the time taken for a blood 
clot to form. 

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

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

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

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

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

(Total for question = 5 marks) 
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Q15. 
  

Fibrin is involved in the formation of blood clots. 

Thrombin is an enzyme that converts fibrinogen to fibrin. 

The table shows the results of an investigation into the fibrinogen concentrations in the blood 
of males and females with and without cardiovascular disease (CVD). 

 

(i)  Explain how the results of this investigation could be used to identify individuals at risk of 
CVD. 

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

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

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

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

(ii)  Explain how changes in fibrinogen concentration might be a risk factor for CVD. 

(3) 
 .............................................................................................................................................  
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(Total for question = 6 marks) 
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 Q16. 
  

*Blood plasma contains many different proteins. Prothrombin is a plasma protein that is 
involved in the blood clotting process. 

Mutations in the gene coding for the prothrombin protein have been identified. 

These mutations have resulted in different forms of prothrombin being produced. 

The diagram shows the same part of the genetic sequence for prothrombin A and 
prothrombin B. 

Prothrombin A: 

TCC CAA TAA AAG TGA CTC TCA GCG AGC 

Prothrombin B: 

TCC CAA TAA AAG TGA CTC TCA GAG AGC 

Prothrombin A and prothrombin B were used in an investigation into blood clotting. 

A sample of blood had all of the prothrombin removed. 

Equal volumes of this blood were poured into test tubes. 

Each test tube of blood received a different concentration of prothrombin A. 

The volume of prothrombin A was the same in each tube. 

The time taken for the blood to clot in each tube was measured. 

The investigation was repeated with different concentrations of prothrombin B. 

The results are shown in the graph. 
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Explain the results of this investigation. 

(6) 
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 (Total for question = 6 marks) 
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