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� What is produced by anaerobic respiration in yeast?

lactic acid carbon dioxide 

A ! ! 

B ! " 

C " ! 

D " " 

� What is the word equation for aerobic respiration in plants?

A carbon dioxide + water → glucose + oxygen 

B glucose + carbon dioxide → water + oxygen 

C glucose + oxygen → carbon dioxide + water 

D glucose + water → carbon dioxide + oxygen 

� The diagram shows the positions of four farms and the concentrations of nitrate at different points

in a river. 

Which farm is likely to have been using too much fertiliser on its land? 
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� During aerobic respiration glucose is broken down. 

What is released in this process? 

� Which processes depend on the action of enzymes? 

1

2

3

 digestion

 osmosis

 respiration

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

� Which description of anaerobic respiration in yeast is correct? 

� What is produced by yeast during anaerobic respiration? 

A carbon dioxide and water 

B ethanol and carbon dioxide 

C ethanol and water 

D lactic acid 



 

� The diagram shows an experiment to investigate gas exchange in a leaf. 

lea f

substance
to absorb

carbon dioxide

black cover

ink drop

In which direction does the ink drop move and for what reason? 

direction reason

A to the left 

B to the left 

C to the right 

D to the right 

photosynthesis 

respiration 

photosynthesis 

respiration 

� Which process releases the most energy from one molecule of glucose? 

A aerobic respiration 

B anaerobic respiration in muscle 

C anaerobic respiration in yeast 

D photosynthesis 



 

��� 7KH�GLDJUDP�VKRZV�DSSDUDWXV�XVHG�WR�LQYHVWLJDWH�DQDHURELF�UHVSLUDWLRQ�LQ�\HDVW��

yeast in a
glucose solution

glass
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�� The list shows four metabolic processes. 

1 carbon dioxide  +  water  !  glucose + oxygen 

22 glucose  !  alcohol + carbon dioxide 

33 glucose  !  lactic acid 

4 glucose  +  oxygen  !  carbon dioxide  +  water 

Which of these processes occur in muscles? 

A 1 and 2 B 2 and 3 C 3 and 4 D 4 and 1 



 

�� The graph shows the results of an experiment to investigate the rate of respiration of an organism 

at different temperatures. 

0
0

10 20 30

tempera ture / °C

ra te of
respira tion

40 50 60

What explains the difference between the rate of respiration at 50 °C and that at 30 °C? 

A 

B 

C 

D 

enzymes working faster at 50 °C 

enzymes working more slowly at 50 °C 

less oxygen available at 50 °C 

more oxygen available at 50 °C 

�� The diagram shows an experiment to investigate the respiration of yeast. 

ba lloon

yeast in
sugar solution

gas evolved

a t the beginning a fter 24 hours

yeast, sugar
and new compound

Which gas is evolved and which new compound is present after 24 hours? 



 

�� In which conditions do the leaves of a green plant respire? 

�� Why does anaerobic respiration in muscles release less energy than aerobic respiration? 

A Energy is lost in carbon dioxide. 

B Energy is lost in oxygen. 

C Energy remains trapped in ethanol. 

D Energy remains trapped in lactic acid. 

�� Which word equation represents anaerobic respiration in human muscle? 

A glucose → carbon dioxide + ethanol (alcohol) 

B glucose → carbon dioxide + lactic acid 

C glucose → ethanol (alcohol) 

D glucose → lactic acid 

�� What are the products of anaerobic respiration in muscles? 

A 

B 

C 

D 

ethanol and carbon dioxide 

ethanol only 

lactic acid and carbon dioxide 

lactic acid only , 



 

 

18 Four metabolic reactions are shown. 

1 

2

3

4 

carbon dioxide  +  water  →  glucose  +  oxygen 

 glucose  →  ethanol  +  carbon dioxide 

 glucose  →  lactic acid 

glucose  +  oxygen  →  carbon dioxide  +  water 

Which reactions take place in human cells to release energy? 

A 1��DQG�� B 1 and 3 C 2 and 4 D 3 and 4 

�� The graph shows the energy released by two animals through respiration as the external 

temperature changes. 

Which conclusion can be drawn from the graph? 

A Animals 1 and 2 release the least energy at 23 °C. 

B Animal 2 always respires faster than animal 1. 

C As the temperature rises, respiration always increases. 

D The rate of respiration is the same for both animals at 23 °C. 

 
 

20 Four word equations are shown. 

P carbon dioxide  +  water  →  glucose  +  oxygen 

Q glucose  +  oxygen  →  carbon dioxide  +  water 

RR glucose  →  lactic acid 

S glucose  →  alcohol  +  carbon dioxide 

What are the equations for anaerobic respiration in humans and anaerobic respiration in yeast? 

�� What contains the greatest concentration of lactic acid? 

A a bottle of alcoholic drink 

B a loaf of freshly baked bread 

C muscle cells during vigorous exercise 

D yeast cells kept in glucose at 70 °C for 30 minutes 

�� Which process uses the greatest amount of energy? 

A gaseous diffusion 

B protein synthesis 

C respiration 

D starch digestion 

 



 

  
 
 

 

20 Four word equations are shown. 

P carbon dioxide  +  water  →  glucose  +  oxygen 

Q glucose  +  oxygen  →  carbon dioxide  +  water 
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D yeast cells kept in glucose at 70 °C for 30 minutes 

�� Which process uses the greatest amount of energy? 

A gaseous diffusion 

B protein synthesis 

C respiration 

D starch digestion 

�� Which chemical could be used to show that cells are respiring aerobically? 

A Benedict’s solution 

B dilute sulfuric acid 

C ethanol 

D limewater 

�� When does respiration take place in animals and plants? 

animals SODQWV

A 

B 

C 

D 

all the time 

all the time 

day time only 

day time only 

all the time 

night time only 

day time only 

night time only 

�� An athlete takes part in a race. The graph shows her breathing rate before, during and after the 

race.  

At which point does her body contain the greatest amount of lactic acid?  

brea thing
ra te

time
start

of race
end

of race

A

B

C

D

 �� What is produced by anaerobic respiration in a muscle? 

lactic acid carbon dioxide 

A ! !

B ! " 

key

!= produced 

C " ! "= not produced

D " "
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�� Four test-tubes were set up as shown in the diagram and left in full sunlight. 

After several hours, which test-tube would contain the most dissolved carbon dioxide? 

B DA C

w a ter

sn a il

pond
w e e d

w a ter

w a ter

pond
w e e d

w a ter

sn a il

�� Which process depends on energy from respiration? 

A diffusion 

B osmosis 

C peristalsis 

D photosynthesis 

�� Which process, inside cells, releases energy useful to the human body? 

A digestion 

B excretion 

C mitosis 

D respiration 

�� How are aerobic and anaerobic respiration similar? 

A

B

C

D

Both involve breaking down glucose. 

Both need a low concentration of oxygen. 

In muscles, both produce carbon dioxide. 

In yeast, both produce alcohol. 

�� Four test-tubes were set up as shown in the diagram and left in full sunlight. 

After several hours, which test-tube would contain the most dissolved carbon dioxide? 
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�� Which process depends on energy from respiration? 

A diffusion 

B osmosis 

C peristalsis 

D photosynthesis 

�� Which process, inside cells, releases energy useful to the human body? 

A digestion 

B excretion 

C mitosis 

D respiration 

�� How are aerobic and anaerobic respiration similar? 

A

B

C

D

Both involve breaking down glucose. 

Both need a low concentration of oxygen. 

In muscles, both produce carbon dioxide. 

In yeast, both produce alcohol. 
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�� Which process depends on energy from respiration? 

A diffusion 

B osmosis 

C peristalsis 

D photosynthesis 

�� Which process, inside cells, releases energy useful to the human body? 

A digestion 

B excretion 

C mitosis 

D respiration 

�� How are aerobic and anaerobic respiration similar? 

A

B

C

D

Both involve breaking down glucose. 

Both need a low concentration of oxygen. 

In muscles, both produce carbon dioxide. 

In yeast, both produce alcohol. 

� The table shows the approximate composition of air breathed out by a mammal.

Where does the nitrogen in the air breathed out come from? 

A It is a product of proteins broken down in the mammal. 

B It is a product of respiration. 

C It is exchanged for oxygen which is taken into the blood. 

D It is in the air that was breathed in. 

� What helps oxygen to be absorbed rapidly into the blood in the lungs?

A Air breathed in has less oxygen than air breathed out. 

B Alveoli have thick walls and a large surface area. 

C Alveoli have thin walls and a large surface area. 

D The concentration of oxygen in the blood is higher than in the alveoli. 

�� 7KH�GLDJUDP�VKRZV�WKH�FRPSRVLWLRQ�RI�IRXU�VDPSOHV�RI�DLU��2�� �R[\JHQ��&2�� �FDUERQ�GLR[LGH��
1�� �QLWURJHQ���

���

��

��

��

��

�

FRPSRVLWLRQ
���

2� &2� 1� 2� &2� 1� 2� &2� 1� 2� &2�

. / 0 1

1�

:KLFK�VDPSOH�LV�LQVSLUHG�DLU�DQG�ZKLFK�VDPSOH�LV�H[SLUHG�DLU"�



 
 

 

�� 7KH�GLDJUDP�VKRZV�VRPH�RI�WKH�VWUXFWXUHV�LQ�D�KXPDQ�OXQJ��

:KHUH�LV�WKH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�KLJKHVW"�

WR�SXOPRQDU\�YHLQ�

IURP�SXOPRQDU\�DUWHU\

$

%

&

'

9 The table shows the composition of four samples of air. 

Which sample is inspired air and which sample is expired air? 

�� A girl holds her breath for 30 seconds, breathes out, and then breathes in. 

Compared with the air she breathes out, the air she breathes in contains less 

A carbon dioxide and water vapour. 

B nitrogen and water vapour. 

C oxygen and carbon dioxide. 

D oxygen and nitrogen. 

�� What makes alveoli suitable as a gas exchange surface? 

large total surface 

area  

well-supplied with 

blood vessels 

A ! ! 

B ! " 

C " ! 

D " " 



 

 �� The diagram shows a section through an alveolus and a capillary. 

X

Y 

Why does carbon dioxide move from X to Y? 

A Air has a lower concentration of carbon dioxide than blood. 

B Carbon dioxide moves more freely in air than in blood. 

C Carbon dioxide must replace oxygen. 

D Diffusion of carbon dioxide can only be out of the blood. 

�� The diagram shows some structures in the human neck and thorax. 

Q 

The lining of tube Q has cilia. 

What is an important function of the cilia? 

A to help in the exchange of gases 

B to increase the internal surface area of tube Q 

C to moisten the air entering and leaving the lungs 

D to move mucus towards the throat 
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�� The diagram shows some ciliated cells from the trachea. 

X

What is the function of the parts labelled X? 

A detecting stimuli 

B exchanging gases 

C moving mucus 

D trapping bacteria 

�� What are the functions of the diaphragm and the cilia in the human gas exchange system? 

diaphragm FLOLD

A 

B 

C 

D 

contracts to cause breathing in 

contracts to cause breathing out 

relaxes to cause breathing in 

relaxes to cause breathing out 

carry mucus to the throat 

trap bacteria from the air 

filter dust from the air 

produce mucus 

�� The table shows the percentage composition of three gases in atmospheric air. 

21 The diagram shows changes in air pressure inside the lungs during a complete cycle of 

breathing. Atmospheric pressure is 101 kPa. 

Which position on the graph marks the point at which the ribs are beginning to be raised? 

A

B

C

D

102

101

100
time

pressure
in lungs
/ kPa

�� Which substance is lost from the body by the kidneys, lungs and skin? 

A carbon dioxide 

B excess ions 

C urea 

D water 

�� What are the properties of an efficient gas exchange system, assuming it has a good blood 

supply? 

A large surface and thick walls 

 B large surface and thin walls 

 C small surface and thick walls 

 D small surface and thin walls 

�� The diagram shows someone blowing up a balloon. 

What percentage of the gas in the balloon is carbon dioxide? 

A 0.04 % B 0.4 % C 4.0 % D 40 % 
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 �� What increases the rate of diffusion of oxygen into red blood cells in the lungs? 

A Air leaving the lungs is saturated with water vapour. 

B Air leaving the lungs still contains 16 % oxygen. 

C Blood arriving in the lungs is saturated with oxygen. 

D Blood is taken away from the lungs as it circulates. 

�� From the graph, when did the person begin a period of vigorous exercise after resting? 

time / minutes

brea thing ra te /
brea ths per minute

A

B

C D

a ir 
from 

lungs 

green 
plant 

P
le ft in sunlight 

for 8 hours 

Q
le ft open to the 
a ir for 8 hours 

R
a ir brea thed out by a 
student for 5 minutes 

�� In an experiment, three glass bell jars were set up as shown in the diagram. 

be ll jar 

At the end of the experiment, which bell jar has the most oxygen and which has the least? 

�� The diagram represents the exchange of gases during breathing and during respiration in the 

body. 

carbon dioxide
in blood

oxygen
in blood

carbon 
dioxide 

oxygen 

X Y

What is represented by X and by Y? 



 

�� Gas exchange in annelid worms occurs through the whole of the skin surface. 

What are the most likely characteristics of the skin surface? 

�� Which route is taken by air passing into the lungs of a human? 

A alveolus → trachea → bronchus 

B bronchus → trachea → alveolus 

C trachea → alveolus → bronchus 

D trachea → bronchus → alveolus 

�� What are features of gaseous exchange surfaces in animals? 

A thick-walled, dry, large area 

B thick-walled, moist, small area 

C thin-walled, dry, small area 

D thin-walled, moist, large area 

�� Which features are present in gaseous exchange surfaces? 

large surface area moist thick walls 

A ! ! " key

B ! " ! ! = present 

C " ! ! " = not present

D ! ! !
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