CHAPTER 19 – EXERCISE PHYSIOLOGY
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1.         (a)
Substance that is the waste product of anaerobic respiration in muscles: lactate/lactic acid.





    
    (1 mark)

(b)       (i)
Most of the energy is provided by anaerobic respiration because there is a high energy demand; insufficient oxygen in muscles.       (2 marks)

(ii)
The athlete pants for several minutes after the race ends because –the following should be included in the answer:
· oxygen required/aerobic respiration is required

· to convert lactic acid to pyruvate/glucose.

  (2 marks)

Total 5 marks

2.         (a)
The immediate source of energy for muscle contraction: ATP.  
    (1 mark)

(b)
Description of what happens to the lactic acid that is produced during exercise – any two of the following points should be included in the answer:
· oxidation/converted to pyruvate

· broken down

· resynthesis to glucose. 




  (2 marks)

            (c)        (i)
Reasons why a top-class sprinter does not need to breathe in during a 100 m sprint – the following points should be included in the answer: 
· almost entirely anaerobic respiration

· no oxygen used in anaerobic respiration. 

  (2 marks)

(ii)
A reason why the speed of running decreased – any of the following pairs of points should be included in the answer:
· low energy release from anaerobic respiration

· oxygen/glucose not supplied fast enough for aerobic respiration.
 



OR 

· build-up of lactate/lactic acid
· causing muscle fatigue/pain. 





OR

· glycogen stores used up
· slow supply of glucose for replacement.

  (2 marks)

Total 7 marks

3.         (a) 
The breathing rate increases with the work rate; the increase is much greater between work rates 160 J s-1 and 200 J s-1.


  (2 marks)

(b)
Explanation of the advantages to the body of the change in the breathing and heart rates – six of the following points should be included in the answer:
· during exercise the level of CO2 in the blood rises

· increased breathing to remove excess CO2
· increased oxygen supply to muscles; or increased breathing takes in more O2; or increased heart rate takes more O2 to muscles

· increased supply of sugar to muscles

· increased respiration rate

· enable faster rate of energy release

· anaerobic respiration

· lactic acid/O2 debt

· to avoid cramp

· removal of ‘heat’.





  (6 marks)
Total 8 marks
4.         (a)       (i)
The measurements that should be made to find out the maximum volume of oxygen used in a given time – use either of the following pairs of points in the answer:

· oxygen volume of inspired air; oxygen volume of expired air.
OR

· volume of air breathed; change in oxygen content.     (2 marks)

(ii)
The reason why the values for the maximum volume of oxygen consumed must be expressed per kilogram of body mass: accounts for variation in body mass/size.


                (1 mark)

(b)
Ways in which training could increase these values – any two of the following points should be included in the answer:
· lung capacity/volume

· increase in cardiac output

· improved capillary network

· increase in muscle mass

· increase in red blood cells

· more aerobic respiration tissue respiration. 


  (2 marks)

Total 5 marks

5.         (a)
The two substances that are formed from the pyruvate that is produced during anaerobic exercise: CO2; water.




  (2 marks)

(b)       (i)
The reason why muscles become fatigued when insufficient oxygen is available – include any two of the following points in the answer:
· build-up of lactate

· lowers pH/increases acidity

· enzymes inhibited.




  (2 marks)

                        (ii)
The advantage of lactate being oxidised in the muscles – include any two of the following points in the answer:
· lactate/pyruvate is an energy source

· muscles have immediate energy supply

· restores pH level.




  (2 marks)

Total 6 marks
TOTAL MARKS FOR EXAM: 31
          Answers
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