A2 Exercise Physiology & Biomechanics

PAST PAPER QUESTIONS

The Elite performer – Sports Enhancing Drugs

June 11
Some performers break the rules and use banned substances to enhance their performance.

Describe the physiological reasons why a performer may use anabolic steroids.

(3 marks)
Sports Injuries
June 12

How may hyperbaric chambers aid injury rehabilitation? (3 marks)
June 11

How can a performer reduce the effects of delayed onset of muscle soreness

DOMS)? (3 marks)
June 10

Explain how the use of an ice bath can help to reduce the ‘delayed onset of muscle soreness’ (DOMS). (4 marks)
Specialised training 
June 10

Elite swimmers follow structured training programmes to develop exceptional levels of fitness.

Outline the relationship between ‘VO2 max’ and ‘lactate threshold’. (3 marks)
Explain how a swimmer would use ‘periodisation’ to prepare for competitions. (4 marks)
Jan 09

1) Elite marathon runners dedicate years of their life to prepare physiologically and psychologically for their event.
(a) Describe the structural and/or physiological differences between elite marathon runners and non-elite joggers. (5 marks)
(b) Altitude training is used by some marathon runners as part of their physiological preparation. Discuss whether altitude training is always beneficial to marathon runners. (5 marks)
Jan 08

2) Elite performers will use periodisation to organize their training programmes so that they are at their peak performance for a competition. What do you understand by the term periodisation? (3 marks)
Elite athletes spend considerable time developing their fitness, using a variety of methods, in order to produce peak performance.
(a) (i) Explain why some athletes, such as marathon runners, may choose to spend time training at altitude. (3 marks)
(ii) What are the potential problems associated with altitude training? (3 marks)
(b) Marathon runners may use carbo-loading as a means to improve performance. What do you understand by this term and why might marathon runners need to do this? (3 marks)
Jan 07

3) In terms of the physical preparation of a team, what do you understand by the term periodisation? (3 marks)
June 06

4)a) Long-distance runners may prepare for their activity by glycogen-loading. What are its advantages and disadvantages to long-distance runners? (4 marks)
(b) Long-distance runners may experience difficulties with their temperature regulation during performance. Why may an increase in body temperature cause a problem and how is it regulated during performance? (4 marks)

Jan 06

Elite performers may attend altitude training sessions in order to improve their performance.
5) a)(i) What are the supposed benefits of altitude training ? (4 marks)
(ii) Why is altitude training not always as effective as it should be? (3 marks)

The training that elite performers undertake may include plyometrics and/or

proprioceptive neuromuscular facilitation (PNF) stretching.
(b) Explain the role of the muscle spindle apparatus in
(i) plyometrics, (4 marks)
(ii) PNF stretching. (3 marks)

Muscles

June 13

With reference to the Sliding Filament Hypothesis, explain the roles of tropomyosin and troponin during muscle contraction. (4 marks)

June 12

The Sliding Filament Hypothesis suggests that muscular contraction occurs in the sarcomeres of muscle fibres. 
Explain how actin and myosin filaments in the sarcomere bind together during muscular contraction. (4 marks)
June 11

All gymnastic events require controlled powerful movements.

How can a performer vary the strength of muscular contractions to ensure that a skill is completed correctly? (4 marks)
June 10

During the race, a swimmer has to dive off the starting blocks as quickly as possible.

Identify the ‘muscle fibre type’ used to complete this action and justify your answer. (3 marks)
Jan 09

6) Figure 1 shows the proportions of different muscle fibre types for elite sprinters, elite middle distance runners and elite marathon runners.

Figure 1
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Question 3
Figure 2 shows the proportions of carbohydrates and fats used for energy during a race
of increasing intensity.

Figure 2
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a) Using Figure 1, which of the profiles, A, B or C, shows the proportions of muscle fibre types for elite sprinters? Justify your answer. (2 marks)
(b) Describe the characteristics of the main muscle fibre type used by elite sprinters. (4 marks)
Jan 08

7) A performer’s physical and mental characteristics will have an impact on their effectiveness in competitive situations.
(a) (i) It has been suggested that performers should be screened or tested to establish the proportions of different muscle-fibre types before deciding which activity to concentrate on.
Discuss whether such tests should be the only consideration when choosing an activity. (4 marks)
(ii) Contraction of different types of muscle fibres involves the use of motor units.
What do you understand by the term motor unit? (2 marks)
(iii) How are motor units involved in the process of spatial summation? (2 marks)

Jan 07

8) When taking a penalty, performers will rely on their muscles to produce maximal contractions.
(a) What are the characteristics of the type of muscle fibres used to produce maximal contractions? (6 marks)
(b) Explain how the muscle spindle apparatus may be used to adjust the strength of a muscle contraction. (3 marks)
June 07

9) The player in Figure 4 is preparing to catch the ball. Explain the role of muscle spindles in the action of catching the ball. (3 marks)

Jan 06

10) Games players will use a variety of movements during their matches. The movements will involve muscular contractions of different muscle fibre types.
(a) (i) Identify five structural and/or physiological differences between fast and slow-twitch muscle fibres. (5 marks)
(ii) Suggest three possible physiological causes of muscle fatigue. (3 marks)

Energy Systems, Fatigue and Recovery
June 13

Explain how energy is provided, allowing the athlete to complete the shot put. (3 marks)
Athletes must have sufficient energy stores to compete and perform in a variety of weather conditions.

Identify the energy sources that a performer may use during competition. (3 marks)
Thermoregulation is essential in maintaining the correct body temperature.

Explain how thermoregulation is achieved by the body during exercise. (4 marks)
June 12

Figure 2 shows the proportions of carbohydrates and fats used for energy during a race of increasing intensity.
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Name three factors that affect the distance the shot travels. (1 mark)

Figure 4 shows the flight path of a shot

Figure 4

Copy Figure 4 and label your diagram to show the changing vertical and horizontal
vectors at the following points:

« the point of release
«the highest point of flight
«the point immediately before landing

(3 marks)

Explain how energy is provided, allowing the athlete to complete the shot put. (3 marks)
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Using your knowledge of energy systems, outline and explain the relationship between energy sources and intensity of exercise. (7 marks)
Elite athletes must develop and maintain extremely high levels of fitness to maximise their chances of winning. Elite athletes may use the results from lactate sampling and the respiratory exchange ratio (RER) to ensure that their training is effective. 
Explain the terms lactate sampling and respiratory exchange ratio. (4 marks)
June 11

Gymnastic events can last up to 90 seconds.

Explain how the majority of energy is provided for these events. (7 marks)

Outline the function and process of the fast component of the recovery process. (4 marks)

June 10

Competitive swimmers will often compete in several events and suffer from fatigue due to limited recovery time.

Explain the possible causes of fatigue during a race. (3 marks)

Jan 09

 Games players have to work alongside their team mates and try to maintain their levels of exertion right up to the end of the game.
(a) In order to perform to their best, games players should keep below their lactate threshold.
(b)What do you understand by the term lactate threshold and why should games players keep below it? (2 marks)
(c) In terms of recovery, explain the relationship between lactate threshold and the functions of Excess Post-exercise Oxygen Consumption (EPOC). (5 marks)
Individuals involved in long-distance swimming, such as swimming the English Channel, may spend several hours completing their event.

(a) Figure 2 shows the effect of diet on liver glycogen replenishment.
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Using Figure 2, explain how dietary modification could be used to improve the performance of a long-distance swimmer. (4 marks)
(b) What are the advantages for a long-distance swimmer of following a high fat diet? (4 marks)
Jan 08

Games often last for over an hour and performers have to cope with high levels of energy expenditure.
(a) How is the majority of energy required by games players produced? (4 marks)
(b) During a game, performers may suffer fatigue because they have a low lactate threshold (OBLA).
(c) What do you understand by the term lactate threshold and how is this related to VO2 max? (3 marks)
Jan 07

 The 1500metres race for men at the 2004 Athens Olympics was won in 3min 34.18s, while the same event for women was won in 3min 57.90s.
(a) Explain how the majority of energy required by an athlete in a 1500metre race is produced. (4 marks)
(b) Following exercise, individual members of a team may experience Excess Post-exercise Oxygen Consumption (EPOC).
(i) What are the functions of the fast component of EPOC? (2 marks)
(ii) Explain how the functions of the slow component are achieved. (3 marks)

June 07

The London Marathon is run over 42.2 km. Therefore, performance is largely dependent on the athlete’s V˙O2 max.
(i) What do you understand by the term V˙ O2 max? (2 marks)
(ii) List five structural and/or physiological reasons why the V˙O2 max of an elite athlete may be greater than that of a fun runner. (5 marks)
Elite swimmers can complete a 200metres free-style race in just under 2 minutes.
(a) (i) Describe how the majority of energy will be produced for this type of race. (4 marks)
(ii) Explain the main cause of muscle fatigue during this type of race. (2 marks)

(iii) Describe how the main cause of this muscle fatigue is removed from the body after the race. (4 marks)
June 2006

The triathlon is an athletic event that involves performers undertaking a long distance swim, immediately followed by a cycle race and then finally a run of several kilometres.
(a) What would be the major energy sources used by a triathlete? (3 marks)
(b) Briefly explain how these energy sources are used for regeneration of ATP. (5 marks)

The fitness levels of the members of a sports team will vary. One measure of fitness is VO2 max.
(a) (i) What is meant by the term VO2 max? (2 marks)
(ii) Suggest five structural and/or physiological causes of the difference in

VO2 max between a trained and an untrained performer. (5 marks)
(c) As part of their training programme, an elite 400metre runner uses interval training. Table 1 shows their time for six 400metre sprints, where each sprint was followed by a 60 second recovery period.
Table 1
	First run 


	Second run
	Third run
	Fourth run
	Fifth run
	Sixth run

	52.6 seconds
	52.8 seconds
	53.2 seconds
	53.4 seconds
	53.6 seconds
	54.2 seconds




What do you understand by the term lactate threshold and how would the majority of the athlete’s energy be supplied during the periods of activity?

(4 marks)
(d) Using the information in Table 1, suggest reasons why the time taken to complete the final run was much slower than the time taken to complete the first run.

(3 marks)

Jan 06

Figure 1 shows a sprint cycle race. This activity involves cycling four laps of a

250 metre track, with the final lap being completed as fast as possible. Elite performers cover the final lap in times of between 10 and 11 seconds.
Figure 1
[image: image2.emf]
Source: www.cyclingnews.com
(a) Name the main energy system being used in the final sprint to the finishing line and explain how this system provides energy for the working muscles. (4 marks)
(b) At the end of the race, the cyclist will be out of breath and will continue to breathe heavily even though they have come to a complete rest. Explain why this breathlessness occurs. (4 marks)
Application of force

June 13

Heptathletes are required to complete the 200metre sprint.

A 200metre runner must exert a large force in a short period of time to generate an impulse. Sketch and label a graph to show the impulse generated during the acceleration phase of a 200metre race. (3 marks)
One event in the heptathlon is the shot put, as shown in Figure 2. This involves one powerful, explosive movement.

Name three factors that affect the distance the shot travels. (1 mark)
[image: image5.emf]
Copy Figure 4 and label your diagram to show the changing vertical and horizontal vectors at the following points:

A the point of release

B the highest point of flight

C the point immediately before landing. (3 marks)
June 12

The final stage of an endurance race often involves a sprint finish.
Using Newton’s Second Law of Motion, explain how an athlete is able to accelerate towards the finish line. (3 marks)
June 10
During the race, a swimmer has to dive off the starting blocks as quickly as possible.

Using ‘Newton’s First and Second Laws of Motion’, explain how the swimmer dives off the starting blocks. (4 marks)
Jan 2009

Elite golfers use their clubs to overcome the forces acting on the golf ball so that it travels long distances.

(a) Describe how the impact of the golf club, gravity and air resistance affect the velocity and acceleration of a golf ball. (4 marks)
(b) The flight of a golf ball is said to be parabolic. Explain the term parabolic and the main factors that limit the distance that a golf ball will travel in flight. (4 marks)
Jan 08

Maximising effort during performance is largely concerned with the correct application of forces.
(c) (i) What forces act on a player when they are running during a game? (3 marks)

(ii) During the game, a performer kicks a ball. Describe the effects of forces on the flight of the ball. (4 marks)
Jan 07

Elite sports performers need to develop power of both the body and the mind in order to be successful.

The major leg muscles used in the drive phase of sprinting are the gastrocnemius, quadriceps, gluteals and hamstrings. Exactly the same muscle groups are also used in high jumping.
(a) Explain, using the idea of vectors, how these same muscle groups can produce both maximal horizontal motion and maximal vertical motion. (5 marks)

(b) The acceleration that a performer achieves when sprinting or high jumping is related to impulse. What do you understand by the term impulse, and how does the athlete use impulse during their sprint or take-off? (3 marks)
June 2007

(a) Use Newton’s Three Laws of Motion to explain how a tennis player moves towards the ball in preparation to play a stroke. (5 marks)
(b) Explain, in terms of the player moving towards the ball, the difference between velocity and acceleration. (3 marks)
(a) Name the forces acting on the ball while it is in the air and explain how these forces affect the ball’s flight path. (4 marks)
June 06

(c) In hockey, golf and rugby, the performer may hit or kick the ball into the air, where it becomes a projectile. Explain how the various forces involved act to affect a projectile during its flight. (3 marks)
Jan 06

Ice-skating competitions involve skating programmes that last approximately five minutes, and may involve spinning movements that conform to mechanical principles.
Figure 2 shows an ice skater performing part of her routine.
Figure 2
[image: image3.emf]
Source: www.trymysport.co.uk
(a) During a five-minute skating programme, what will be the three main energy sources used? (3 marks)
(b) Using Figure 2, explain the mechanical principles that allow spinning ice-skaters to adjust their rate of spin. (6 marks)
1

