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17 Which muscles in the breathing system contract during inspiration? 

A external intercostal and diaphragm only 

B external intercostal and internal intercostal only 

C external intercostal, internal intercostal and diaphragm 

D internal intercostal and diaphragm only 
 
 
18 Which process requires energy from respiration? 

A diffusion 

B osmosis 

C protein synthesis 

D transpiration 
 
 
19 What is produced by anaerobic respiration in human muscles? 
 

 carbon dioxide lactic acid water  

A    key 

B     = substance is produced 

C     = substance is not produced 

D     
 
 
20 Which statements are correct for a healthy person? 
 

1 Blood leaving a glomerulus has the same concentration of glucose as blood entering 
a glomerulus. 

2 There is no glucose in the fluid leaving a nephron. 

3 A nephron reabsorbs all of the water and some of the ions filtered out of the blood 
by a glomerulus. 

 
A 1 and 3 B 1 only C 2 and 3 D 2 only 

 
 
21 When moving from an area with low light intensity to an area with high light intensity, how do the 

circular and radial muscles of the iris react? 
 

 circular muscles radial muscles 

A contract no change 

B contract relax 

C relax contract 

D relax no change 
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15 The diagram shows the human digestive system. 
 

Where do cholera bacteria cause the secretion of chloride ions? 
 

mouth

anus

A

B

D

C

 
 
 
16 Which row describes what happens when breathing in? 
 

 diaphragm external intercostal 
muscles 

A contracts contract 

B contracts relax 

C relaxes contract 

D relaxes relax 
 
 
17 A person exercised vigorously for one minute and then rested for one hour. 
 

Which statements about lactic acid are correct? 
 

1 During exercise, lactic acid is produced in the muscles and diffuses into the blood. 

2 The blood transports lactic acid to the liver. 

3 Lactic acid is broken down by anaerobic respiration. 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 2 only 
 
 

1
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6 (a) An athlete monitored their heart rate and breathing rate before, during and after 

vigorous exercise. 

  Fig. 6.1 shows the results.
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  Complete the sentences to describe and explain the results shown in Fig. 6.1.

  After exercise, it takes ........................................... minutes for the athlete’s breathing rate to 

 

return to its resting rate.

  The heart rate decreases by ........................................... beats per minute between 20 and 

 

40 minutes.

  The heart rate and breathing rate do not immediately return to their resting rates because  

 

anaerobic respiration has occurred.

  Lactic acid has built up in ........................................... causing an 

  oxygen ........................................... . 

  The heart rate remains high to transport lactic acid to the ........................................... . 

  The breathing rate remains high to supply ........................................... for the 

  ........................................... respiration of lactic acid.

 [7]

 (b) The carbon dioxide produced during exercise is excreted. Urea is another substance that 

is excreted.

  (i) State the name of the organ that produces urea.

 .....................................................................................................................................  [1]

  (ii) State the name of the organ that excretes urea.

 .....................................................................................................................................  [1]

 (c) State the balanced chemical equation for anaerobic respiration in yeast.

 .............................................................................................................................................  [2]

 (d) State one food product that is made using anaerobic respiration in yeast.

 .............................................................................................................................................  [1]

 [Total: 12]
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20 The table shows the breathing rate and the average total volume of air breathed by a student 
when exercising for 20 minutes. 

 

time 
/ minutes 

breathing rate 
/ breaths per 

minute 

average total volume 
of air breathed 

/ cm3 per minute 

  0 12 5 000 

  5 12 9 000 

10 12 15 000 

15 18 20 000 

20 22 25 000 
 

Which conclusion can be made from the data in the table about the effect of exercise on 
breathing? 

A Between 0 minutes and 10 minutes, there is no change to the depth of breathing. 

B Between 0 minutes and 10 minutes, the depth of breathing increases. 

C Between 10 minutes and 20 minutes, there is no change to the rate of breathing. 

D Between 15 minutes and 20 minutes, the depth of breathing decreases. 
 
 
21 What is the chemical formula of glucose? 

A C6H6O6 B C6HO6 C C6H12O6 D C12H12O6 
 
 
22 After a race, athletes experience oxygen debt. 
 

The diagram shows how the oxygen debt is removed. 
 

lactic acid forms
in the muscles

lactic acid moves in
the blood to the liver

faster breathing
supplies extra oxygen

X

 
 

What happens at X? 

A aerobic respiration of glucose 

B aerobic respiration of lactic acid 

C anaerobic respiration of glucose 

D anaerobic respiration of lactic acid 
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20 Which sequence of statements explains the build-up and removal of an oxygen debt? 
 

1 Anaerobic respiration occurs in muscles during vigorous exercise. 

2 Faster and deeper breathing continues after exercise. 

3 Glucose is converted to lactic acid. 

4 Lactic acid builds up in muscles causing an oxygen debt. 

5 Oxygen enables the continued aerobic respiration of lactic acid. 
 

A 1  3  4  2  5 

B 1  3  2  4  5 

C 3  4  5  1  2 

D 3  4  1  5  2 
 
 
21 What is filtered out of the blood in the glomerulus and into the nephron? 
 

 glucose urea 

A yes yes 

B yes no 

C no yes 

D no no 
 
 
22 What can be broken down to form urea? 

A amino acids 

B fatty acids 

C sugars 

D vitamins 
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17 The diagram shows the effect of vaccination on the human body. Three components in the 
diagram are represented by numbers. 

 
1

immune response

2 3

can provide passive
immunity to others

provide long-term
immunity  

 
Which components are memory cells? 

A 1 only B 2 and 3 C 2 only D 3 only 
 
 
18 What helps to keep the trachea open during breathing? 

A cartilage 

B cilia 

C external intercostal muscles 

D larynx 
 
 
19 Yeast can respire aerobically and anaerobically. 
 

For each molecule of glucose used in yeast, how many more molecules of carbon dioxide gas 
are produced by aerobic respiration compared with anaerobic respiration? 

A 1 more 

B 2 more 

C 4 more 

D 6 more 
 
 
20 In a healthy human, in which blood vessel would you find the lowest concentration of urea? 

A hepatic artery 

B hepatic vein 

C renal artery 

D renal vein 
 
 

4


