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Which of the following stages in respiration would 
occur in the mitochondria 

A   Glucose to pyruvate  

B   Pyruvate to lactate 

C   Pyruvate to carbon dioxide and water  

D   Glucose to carbon dioxide and water  

 

An oxygen debt is created when cells can no   
longer take in sufficient oxygen to undergo          
aerobic respiration and instead switch to                  
fermentation pathways. 
 

Which of the following increases in the muscles of 
an athlete when an oxygen debt has been                
created when exercising. 

 

 A   Lactate 

B    Carbon dioxide and ethanol 

C    Oxygen  

D    Carbon dioxide and water 

The following are statements about respiration. 
  

1   ATP is produced  

2   Lactate is produced  

3  Carbon dioxide is produced  

4   Ethanol is produced  

 

Which of the statements are true of fermentation 
in human muscle tissue?  

A   2 only  

B   2 and 3 only  

C   1 and 2 only  

D   1, 3 and 4 only  

 

 

Yeast switches to fermentation when there is a  
A high concentration of ethanol 

B low concentration of oxygen 

C high concentration of carbon dioxide 

D low concentration of glucose 

 

 

The fermentation of one molecule of glucose in 
plants results in the net gain of   

A 2 molecules of ATP  

B 2 molecules of ADP  

C 38 molecules of ATP  

D 38 molecules of ADP  
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The following list contains some features of aerobic and fermentation in               
germinating peas.  

List  

W Does not use oxygen  

X Produces carbon dioxide  

Y Yields lots of molecules of ATP per glucose molecule  

Z Produces ethanol  

 

Complete the table below by writing the letters from the list in the correct             
columns. Each letter may be used once or more than once. 

Fermentation Aerobic Respiration 

  

  

 9 
11 

12 

 10 
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Explain why a cell may switch from aerobic respiration to fermentation. 
 

______________________________________________________________ 

 

________________________________________________________________ 

b) 

The diagram below represents a single-celled organism called Amoeba. This 
organism carries out respiration to provide energy for cellular activities  

 

 

 

 

 

 

 

 

a) (i) State the letter of the part of the cell where fermentation occurs. 
 

  ______________________________ 

 

 (ii) Name the molecule that is a store of chemical energy that is               
  broken down during fermentation. 
 

  _________________________________ 

 

b) State one cellular activity that uses the energy released by  

 respiration.  
 

 ____________________________________________________ 

 

C) Name the cell structure missing from the amoeba to enable it to carry 
out aerobic respiration. 

 

 _______________________________________________________ 

14 13 

a) 
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19 
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The diagrams below represent two industrial processes, Q and R. Each 
process uses a different type of microbe in its fermentation. 

 

a) Name the microbe used by process R 

 

 ____________________________________ 

 

b) State the location of fermentation within the microbe’s cell. 

 

 _________________________________________ 

 

c) Suggest a reason why no cells are alive at the end of process R. 

 ___________________________________________________ 

 

 ____________________________________________________ 

23 
24 
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25.  a) An investigation into the effect of temperature on the rate of fermentation in yeast was 

 carried out. 

. 

 

26 
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27 b) 

28 
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1. A 

2. A 

3. A 

4. C 

5. A 

6. B 

7. D 

8. D 

9. C 

10. A 

11. C 

12. B 

13. A 

14. D 

15. D 

 

1. a) J = pyruvate  K = ethanol  (ii) 2    (b) mitochondria  c) No oxygen  

2. a) Aerobic respiration b (i) pyruvate  (ii) oxygen    c) muscle cells require more ATP/energy   OR    Skin cells require less ATP/energy# 

3. a)              b )muscle contraction/ cell division/protein synthesis/transmission of nerve impulse/active transport  
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4a)  (i) X = glucose Y= water  (iii)  muscle contraction/ cell division/transmission of nerve impulse/active transport  

5a (i)  S= pyruvate  T= water         (ii) oxygen     (iii) stage 2 

6a (i) water     (ii) oxygen     (iii) 2 

7 They need more ATP 

8 X= Pyruvate  Y = ethanol 

9 a)  Aerobic        b (i)   X= pyruvate   Y=ATP    (ii) oxygen 

10 Aerobic respiration 

11 Carbon dioxide√ 

12. 

 

 

 

 

13. a) B = water c= lactate  b) no oxygen 

14 a(i)  B       (ii) glucose   b)  muscle contraction/ cell division/transmission of nerve impulse/active transport        c) mitochondria 

15 A (i) pyruvate   (ii) oxygen   b) (i) 2   (ii)  muscle contraction/ cell division/transmission of nerve impulse/active transport         

16. 

 

 

17. muscle contraction/ cell division/transmission of nerve impulse/active transport         

18. Aerobic respiration 

19. Prediction: any value greater than 0cm3  and less than 28cm3  Reason: Enzymes not  as active/less active 

20. More energy/ATP required by sperm cell OR less energy/ATP required by skin cell. 

Fermentation Aerobic Respiration 

      W    X    Z                X    Y 

  

√ 
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21. a (i) requires a lot of energy/ATP for  muscle contraction/movement   (ii) carbon dioxide water  ATP 

22. aerobic respiration 

23.a) aerobic respiration b) (i) glucose (c) Sprinter    Highest  % light tissue/fermentation/cells that do not use oxygen 

24. a) yeast b) cytoplasm   c) killed by ethanol building up 

25 a) ethanol   b) enzymes denature at high temperature & fermentation requires enzymes to take place   c) to prevent oxygen entering test tube 

26.a) no oxygen to muscle to undergo aerobic respiration b) oxygen now available for aerobic respiration 

27a)  aerobic respiration   

      b) increase          OR  decrease 

         need to make more ATP/energy by aerobic respiration to keep warm                   enzymes needed for aerobic respiration have a lower activity at lower temperatures 

28.   Q is complete rest and Lactate levels fall during Q when the cells now has oxygen for aerobic respiration instead of fermentation. 

 

 

29 
30 
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The apparatus below was used to investigate aerobic respiration in            
germinating peas.  

 

 

 

 

 

 

 

 

 

 

The movement of the coloured liquid in the capillary tube can be used 
to measure the volume of  

 

A oxygen produced by respiration  

B carbon dioxide used up by respiration  

C oxygen used up by respiration  

D carbon dioxide produced by respiration  

1 2 
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An investigation into fermentation in yeast was carried 
out.  

 

 

 

 

 

 

 

 

 

 

The purpose of the oil layer in the flask is to ensure that 

A   O2  from the solution is not released into the flask  

B   CO2 from the flask does not enter the solution  

C   O2 from the air does not enter the solution  

D   CO2from the solution is not released into the flask.  

 

A control flask was set up to show that fermentation is 
due to the activity of yeast. The solution in the control 
flask was  

A   yeast and glucose  

B   dead yeast and glucose  

C   yeast and water 

D   dead yeast and water.  

5 

6 

7 

8 
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1. 2 
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3 a) 

b) 

c) 
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1. B 

2. C 

3. C 

4. D 

5. C 

6. D 

7. C 

8. B 

 

1. Only alive yeast can undergo aerobic respiration   (NOT draw liquid up tube) 

2. As ATP concentration increases, muscle contraction increase (NOT length of muscle decreases) 

3. a) temperature  b) enzymes denature at high temperature AND Enzymes needed for aerobic respiration 

 c) to prove peas need to be alive to carry out aerobic respiration 


