1. During recovery from such a bout of exercise, Excess Post-exercise Oxygen Consumption (EPOC) occurs. Explain the differing functions of the fast and the slow components of EPOC, and how EPOC varies with intensity of exercise. 















(7 marks)
1 Fast component - restoration of ATP / PC levels;

2 Resaturation of myoglobin with oxygen; sub max 2 marks

3 Slow component - removal of lactate / lactic acid;

4 By oxidation / energy production;

5 In other organs (liver) / muscles;

6 Conversion to replenishment of glycogen (glucose);

7 Some converted to protein / some excreted in sweat and / or urine;

8 Oxygen used to maintain high work rates of heart / breathing muscles;

9 Extra oxygen used as temperature remains high; 


sub max 4 marks

10 More recovery time with higher intensities;

11 Greater oxygen consumption with higher intensity;

12 EPOC is larger with higher intensity. 



Sub max 2 marks

Max of 7 marks
2. Figure 4 shows the effects of daily 10-mile runs on the concentration levels of glycogen in

muscles.
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Figure 4




Explain what Figure 4 shows, and briefly explain the role of glycogen in endurance

performance.








 (4 marks)

(b) How could elite endurance performers try to artificially increase their glycogen stores in an

attempt to improve performance?





 (2 marks)

1 Shows that levels of stored glycogen are depleted during 10 mile run;

2 Limited glycogen stores;

3 1 day / 24 hours insufficient time for complete replenishment / equivalent;

4 Lack of glycogen causes fatigue or deterioration in performance; Sub max 2 marks

5 Provides energy (store);

6 For ATP resynthesis;

7 Through oxidation / aerobic;

8 To CO2 and water. 






Sub max 2 marks

Max 4 marks

(b) Either –

1 Dietary manipulation – (3-4 days) prior to competition ingest no carbohydrates;

2 (Day) before competition – high carbohydrate diet, e.g. pasta / carbo loading;

Or –

3 Exercise plus diet – 4-6 days prior to competition take exhausting run;

4 Maintain low carbohydrate diet until day before competition – then carbo load;

Or -

5 Reduce intensity of training leading up to event;

6 Maintain high carbohydrate diet.

2 marks
3.Successful track and field performance is dependent upon an effective energy supply.

Figure 3 shows how the supply of each energy system varies according to the duration of a

task.
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Figure 3

Identify each of the energy systems A, B and C. 




(2 marks)

(d) Explain how the differing energy sources of these systems are used during:

(i) a series of javelin throws; 






(2 marks)

(ii) a long-distance run of increasing intensity. 




(4 marks)
A – ATP-PC/phosphocreatine system/ATP system/alactic system;

2 B – lactate/lactic acid system/anaerobic glycolytic system;

3 C – aerobic/oxidative system. 




3 correct – 2 marks

2 correct – 1 mark

(d) (i) 1 Immediate energy supplied/ATP system;

2 PC/CP (broken down); (credit equation)

3 Energy for ATP formation;

4 Aerobic system used for recovery/restoration of PC levels. 


2 marks

(ii) 1 Low intensity – aerobic systems/oxidation;

2 Fats/glucose/glycogen/carbohydrates (CHO’s);

3 Krebs cycle/mitochondria;

4 Carbon dioxide (CO2) produced; 




sub max 2 marks

5 Increasing/high intensity – lack of oxygen (O2)/anaerobic;

6 ATP produced by glycolosis/lactic acid system;

7 Lactate accumulates/Hydrogen ions (H+)/acidity;

8 Fatigue. 







sub max 2 marks

4 marks
4. Many elite swimmers use blood lactate sampling during training as a means of establishing

their training load.

(i) What do you understand by the term lactate threshold ?


 (2 marks)

(ii) How is lactate threshold related to VO2 max? 




(2 marks)

(iii) Explain how knowing blood lactate levels during a swim might assist an elite

performer. 








(2 marks)
i) 1 Levels at which lactate;

2 Lactic acid accumulates in blood;

3 Exercise has become anaerobic. 




any 2 for 2 marks

(ii) 1 Lactate threshold is some proportion/percentage of VO2 max;

2 Proportion/percentage increases as fitness increases.


 2 marks

(iii) 1 Accurately measures intensity of training;

2 Elite performers need to train close to their Lactate threshold/VO2 max;

3 Accuracy in determining Lactate threshold/VO2 max is difficult.

any 2 for 2 marks
5. Research has been conducted into “activity cycles” of intermittent sports such as soccer,

hockey and rugby, which are reliant on efficient energy systems.

Identify the principal energy source for each of the following activity cycles in these types

of physical activities:

(i) walking;

(ii) sprinting;

(iii) jogging. 








(3 marks)

(d) What are the disadvantages of using fat as an energy source during exercise? (2 marks)

(e) Explain why glycogen utilisation would be lower in high intensity periods of play rather

than in continuous type activities.





 (3 marks)
1 Walking – free fatty acid /triglycerides/fats;

2 Sprinting-muscle glycogen/ATP/carbohydrates/PC;

3 Jogging-mixture of fatty acids and muscle glycogen/fats/carbohydrates 3 marks

1 Less efficient energy yield per unit of oxygen;

2 Cannot be used anaerobically for sprint type activities/ can only be used aerobically;

3 Requires the presence of carbohydrates to be used;

4 Slow to produce energy/ insoluble in blood




. 2 marks

(e) 1 Greater Creatine Phosphate utilisation ;

2 To restore ATP quickly;

3 Insufficient time available to breakdown glycogen;

sub max 2 marks

4 Greater oxidative utilisation of glycogen/ glycogen can be used aerobically;

5 Glycogen can be accessed for longer periods of time at lower intensities; 
3 marks
6. Marathon runners carefully plan their training to deal with the demands which they may

encounter during a race.

(a) Some runners may use glycogen loading as part of their preparation. What do you

understand by this term and why would they need to do this? 


(4 marks)

(b) Effective temperature regulation is vital to the marathon runner. How is body temperature

regulated, and under what conditions does this process become more difficult? 
(3 marks)
a) 1 Insufficient glycogen for duration of the race;

2 Required (aerobic) energy source;

3 Need to store more than normal/enough for the race/going for longer;

4a Dietary manipulation – (reduce intake then overcompensate);

4b Maintain diet;

5 May be combined with alterations to training programme/maintenance of training

Programme








 4 marks

(b) 1 Thermoregulatory centre/medulla/hypothalamus;

2 Exercise generates (excessive) heat;

3 Needs to be lost through radiation;

4 Vasodilatation/ blood closer to the skin/equiv.;

5 Conduction/convection; 





Sub max 2 marks

6 Evaporation/sweating;

7 (Sweating) involves loss of water;

8 Dehydration;

9 Worse if high temperature/humidity/high solar flux/sunny/windy;

10 Need for water intake during event.




 Sub max 2 marks

3 marks
