
Questions 
 
Q1. 
  

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 . 

Moving a limb involves the interaction of muscles, tendons and ligaments. 

Tendons and ligaments are important structures in elbow and knee joints. 

(i)  Which of the following identifies the structures that join bones to bones in an elbow joint? 

(1) 
   A    ligaments only 
   B    ligaments and tendons 
   C    tendons only 
   D    neither ligaments nor tendons 

 
(ii)  One type of joint injury is a torn ligament. This may be treated by adding a piece of 
tendon to the ligament. This is because after a period of time, the tendon tissue changes and 
responds in the same way as a ligament. 

Which of the rows in the table correctly describe the changes in this piece of tendon? 
(1) 

 

   A    row 1 only 
   B    row 3 only 
   C    rows 1 and 2 
   D    rows 3 and 4 

 
*(iii)  The photograph shows athletes competing in the modern triathlon. 
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The modern triathlon involves three sports: swimming, cycling and running. 
An investigation was carried out to compare the level of demand on the body of these 
three sports during a triathlon. 
The investigation involved 12 athletes who were all males of the same age. 
Each athlete carried out the triathlon as shown in the flow diagram. There was no rest 
period between each sport. 

 

The heart rate for each athlete was measured as they completed each sport. 
The mean heart rate for each sport was then calculated and is shown in the table. 

 

The blood lactate level for each athlete was also measured as they completed each 
sport. Means for lactate level after each sport were calculated. 
The results are shown in the graph. 

 

It was concluded that cycling was the most demanding of the three triathlon sports. This 
was followed by swimming and then running. 
Evaluate the validity of this conclusion. 

(6) 
(Total for question = 8 marks) 
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 Q2. 
  

Muscle cells contain myofibrils. The diagrams show the arrangement of some of the 
molecules present in a myofibril when calcium ions are absent and when they are present. 

 

(i)  Describe the changes caused when calcium ions bind to the molecules shown in the 
diagram. 

(2) 

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

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

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

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

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

(ii)  Explain how these changes cause muscles to contract. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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 Q3. 
  

The diagram shows actin and other components (P and Q) of a thin filament in a myofibril. 

 

(i)  Describe the interaction between P and Q that allows muscle contraction. 

(2) 

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

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

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

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

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

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

(ii)  The thick filament in a myofibril contains myosin. The myosin head contains the enzyme 
ATPase. 

Explain the importance of the primary structure for the functioning of this enzyme. 
(3) 

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 

  

Edexcel Biology A-level - Muscles and Movement



Q4. 
  

Muscle cells contain myofibrils. The diagrams show the arrangement of some of the 
molecules present in a myofibril when calcium ions are absent and when they are present. 

 

Describe how the concentration of calcium ions around the myofibrils is controlled. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q5. 
  

Calcium ions are required for muscle contraction. 

Describe the role of calcium ions in the contraction of muscle fibres. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 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. 
  

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 . 

Muscle fibres contain a number of proteins, including actin, myosin and collagen. 

The myosin binding site is found on 

(1) 
   A    actin 
   B    sarcoplasmic reticulum 
   C    tropomyosin 
   D    troponin 

 
  

(Total for question = 1 mark) 
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Q8. 
  

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 . 

Moving a limb involves the interaction of muscles, tendons and ligaments. 

Muscles can contain fast twitch and slow twitch muscle fibres. 

(i)  Describe two structural differences between fast twitch muscle fibres and slow twitch 
muscle fibres. 

(2) 

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

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

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

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

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

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

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

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

(ii)  Muscles can be extensors or flexors. 

Which of the following correctly describes the state of the muscles described? 
(1) 

 

  

(Total for question = 3 marks) 
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Q9. 
  

There are many reasons why humans may lose muscle mass. 

Two known causes are hip replacement surgery and some genetically inherited conditions. 

A muscle fibre is a specialised body cell. 

Explain how the structure of a muscle fibre is related to its specialised function. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q10. 
  

When astronauts are in space, the force of gravity is less than when they are on a planet 
such as Earth or Mars. 

Scientists need to investigate how varying gravity affects astronauts. 

 

The scientists proposed a null hypothesis for the rate of breakdown of protein in the muscle 
cells of the two groups. 

The data from this investigation showed that there was no significant difference at the 0.05 
probability level. 

(i)  Explain what is meant by no significant difference at the 0.05 probability level for the rate 
of breakdown of protein. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Some of the myosin in the muscle cells was broken down. 

Describe how the tertiary structure of myosin is related to its function. 
(3) 

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q11. 
  

Calcium ions are required for muscle contraction. 

An investigation was carried out to study the effect of calcium ion concentration on muscle 
fibres. 

Individual fibres, from one sample of muscle, were provided with different calcium ion 
concentrations. The force produced by each fibre was recorded and a mean force was 
calculated for each calcium ion concentration. 

All other variables were kept constant. 

(i)  Give one advantage and one disadvantage of using muscle fibres from the same sample 
of muscle. 

(2) 

Advantage: 

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

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

Disadvantage: 

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

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

(ii)  The results are shown in the graph. 
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Explain the effect of increasing calcium ion concentration on the mean force produced by 
muscle fibres. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q12. 
  

Muscle cells contain myofibrils. The diagrams show the arrangement of some of the 
molecules present in a myofibril when calcium ions are absent and when they are present. 

 

Which of the following is molecule S? 

(1) 

   A    actin 

   B    myosin 

   C    tropomyosin 

   D    troponin 

 
  

(Total for question = 1 mark) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
  

 

  

 
 
Q5. 
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Q6. 
  

 

  

 
 
Q7. 
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Q8. 
  

 

 

  

 
 
Q9. 
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Q10. 
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Q11. 
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Q12. 
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