
Questions 
 
Q1. 
  

Anabolic steroids and testosterone have been used as performance-enhancing drugs by 
some athletes. These drugs can increase muscle mass and strength. 

In another investigation, groups of men were given either a placebo or 300 mg of 
testosterone per week for two weeks. The concentrations of different lipoproteins (HDL and 
LDL) in the blood were measured at the start of the investigation and after two weeks. 

The results of the investigation are shown in the graph. 

 

(i)  The ratio of total cholesterol to HDL is used as an indicator of the risk of cardiovascular 
disease. The higher the ratio of total cholesterol to HDL, the greater the risk. 

In this investigation, the men given the placebo had a total cholesterol to HDL ratio of 
4.2:1 after two weeks. 
Calculate the ratio of total cholesterol to HDL for those taking testosterone after two 
weeks. 

(2) 

 
 
 

Ratio of total cholesterol to HDL ...........................................................  
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*(ii)  Doses of testosterone are used to enhance performance in sports by increasing muscle 
mass and therefore strength. 

 

•    Testosterone increases the activity of an enzyme in the liver that breaks down HDL. 

•    The production of cholesterol is catalysed by the enzyme HMG CoA reductase 
(HMGCR). 

•    Testosterone increases levels of mRNA for HMGCR. 

Explain why using testosterone as a performance-enhancing drug is unacceptable in 
terms of risks to health. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q2. 
  
Athletic competitions often take place during the summer months when ambient 
temperatures are high. 

High ambient temperatures affect marathon runners. 

Heat stress occurs when the core body temperature rises above 40 °C. 

Physical and physiological differences between males and females affect thermoregulation. 

The graph shows the effect of a mean increase in body temperature on the rate of sweat 
production by males and females. 

 

Female marathon runners have smaller bodies, with a larger ratio of skin surface to body 
mass than males. 

Male marathon runners have less body fat than females: 5–11% compared with 10–15%. 

Comment on how gender could affect thermoregulation in marathon runners. 

(4) 

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q3. 
  
Anabolic steroids and testosterone have been used as performance-enhancing drugs by 
some athletes. These drugs can increase muscle mass and strength. 

An investigation was carried out to assess the effect of doses of testosterone on muscle 
size. 

A group of men was randomised into four groups: A, B, C and D. Groups A and B were 
given a placebo. Groups C and D were both given doses of testosterone. Groups A and C 
had no exercise training. Groups B and D were given exercise training. 

The cross-sectional area of the triceps muscle of each individual was measured at the start 
of the investigation and after 10 weeks. 

The results are shown in the table. 

 

(i)  Deduce the effect of testosterone on the size of the triceps muscle. 

(2) 

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

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

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

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

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

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

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

(ii)  The purpose of the placebo is to 

(1) 

   A    increase the accuracy of the measurements 

   B    increase the reproducibility of the data 

   C    show that exercise has an effect 

   D    show that testosterone has an effect 

 
 (Total for question = 3 marks) 
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 Q4. 
  

Athletic competitions often take place during the summer months when ambient 
temperatures are high. 

High ambient temperatures affect marathon runners. 

Heat stress occurs when the core body temperature rises above 40 °C. 

Describe how thermoregulatory mechanisms are controlled to help marathon runners avoid 
heat stress. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q5. 
  

A moderate amount of exercise is considered good for the human body. 

A student carried out 20 minutes of physical exercise. During this time, her heart  
rate and level of sweating increased. 

Shortly after completing the exercise, the student noted that her heart rate and  
level of sweating decreased. 

(i)  Explain the role of the brain in reducing the student's heart rate after the exercise. 

(2) 

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

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

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

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

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

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

(ii)  Describe how the brain reduces the activity of the sweat glands after the exercise. 

(2) 

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q6. 
  

Sepsis is a bacterial infection in the bloodstream. Sepsis can cause tissue death in limbs. 
This may require parts of a limb to be removed (amputation). 

Extensor and flexor muscles are involved in the movement of the lower leg as shown in the 
diagrams. 

 

(i)  Explain how the extensor and flexor muscles bring about movement of the lower leg. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Individuals who have had limbs amputated can use prostheses to compete in athletic 
events. 

A transtibial amputation involves the removal of part of the lower leg below the knee. 
Extensor and flexor muscles are still attached to the parts of the lower leg bones (the tibia 
and fibula) that remain. 
The photograph shows Paralympic athletes competing in the 100m final in London 2012. 
The three athletes shown have all had transtibial amputations. 

 

Deduce how athletes with transtibial amputations are able to move their prosthetic limbs 
during a race. 

(1) 

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

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

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

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

  

(Total for question = 3 marks) 
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Q7. 
  

Explain why too much exercise could be harmful to the human body. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q8. 
  

When scientists visit Antarctica, they need appropriate clothing to help with 
thermoregulation. 

 

An investigation was carried out to study thermoregulation in humans. 

A woman was wrapped in blankets and her feet were put in hot water for 30 minutes.  
During this time, the temperature of the skin at the end of one of her fingertips was recorded. 

The graph shows the results of this investigation. 
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(i)  Explain why there was no change in fingertip temperature between 0 and 3 minutes. 

(2) 

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

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

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

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

(ii)  Calculate the greatest rate of increase in fingertip temperature. 

(2) 

 
 
 
 
 
 
 
 
 
 
 

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

(iii)  Explain the role of the nervous system in bringing about the increase in 

temperature of the fingertip as shown in this investigation. 
(5) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 9 marks) 
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