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● 4 In an experiment, the carbon dioxide released by maggots was measured as 5.0 cm3 per second. 
The oxygen uptake by the maggots was 6.0 cm3 per second. 

a Use the RQ equation to calculate the RQ value for these maggots.   2 marks 

b What does the RQ value indicate is the most likely respiratory substrate? (AO3)   2 marks 

● 5 A student set up a simple respirometer using a capillary tube with scale markings filled with 
eosin, respiring mung beans and sodium hydroxide to absorb the carbon dioxide from the air. A 
bubble in the red eosin dye in the capillary tube allowed the volume of gas in the apparatus to be 
measured, according to how far it moved along the capillary tube as oxygen was taken up by the 
respiring seeds.

The student recorded movement of the bubble along the scale every 2 minutes for up 
to 10 minutes, or until the bubble reached the end of the scale. The experiment was 
repeated using no sodium hydroxide, so that the carbon dioxide was not removed. 
Again, the gas movement was measured for the same period of time. 

Any difference in movement of the bubble represents the difference between oxygen 
uptake and carbon dioxide released. If the CO

2
 released is the same as O

2
 uptake, then 

the bubble will remain stationary. If less CO
2
 is released, then movement of the bubble 

will be less than for oxygen alone, and this difference can be calculated by subtraction. 
If there is more CO

2
 released than oxygen taken up, then the movement will be in the 

opposite direction, so this distance can be added to the value for oxygen alone. 

Results for the movement of fluid in the respirometer, over a 10-minute period, are 
shown in the table. 

 
 
Time/min

Position of bubble in eosin/mm from starting position

Mung beans without NaOH Mung beans with NaOH

 0  0 −14

 2  0 −28

 4  0 −39

 6 +5 −49

 8 +6 −61

10 +4 −73

The respiratory quotient
The respiratory quotient (RQ) is a way of determining 
the respiratory substrate that is being respired by an 
organism and identifying the type of respiration. It is 
the ratio of carbon dioxide produced by a respiring 
organism to the oxygen that the organism consumes in 
a given time. As RQ is a ratio, no units are needed.

 RQ = 
CO2 released per unit time

O2 uptake per unit time

The RQ values of different respiratory substrates are 
listed in the table.

Respiratory substrate RQ

Carbohydrates 1.0

Fats 0.7

Proteins 0.9
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a Why is the bubble in the eosin positioned so that movement is allowed in either 
direction along the scale? (AO2, AO3)  1 mark 

b Calculate the RQ of the mung beans in the respirometer in the initial 4 minutes, 
at 6–8 minutes and at 10 minutes. (AO3)  2 marks 

c If 30 g of mung beans were added to the respirometer, what would be the respiratory 
rate per gram of mass at 4 minutes, and what units would be used to express this 
value? (AO3)  2 marks 

d How could an accurate value for respiratory rate be calculated? (AO2, AO3)  1 mark 

Exam-style questions

● 1 Plants need cellular respiration in addition to photosynthesis, to release the chemical 
energy trapped in biochemical molecules built up during photosynthesis. The energy 
released is used for a variety of processes. Give two examples of processes in plants 
that require energy.  2 marks 

● 2 Energy lost as heat from metabolic processes helps to maintain the body temperature 
of certain groups of organisms. Which group of organisms is capable of maintaining 
body temperature in this manner?  1 mark 

A chordate organisms

B homoeothermic organisms

C poikilothermic organisms

D cold-blooded organisms

● 3 A number of the metabolic reactions involved in respiration take place in mitochondria. 
State where in the mitochondria each of the following processes occurs. 

a i oxidative phosphorylation  1 mark 

  ii the Krebs cycle  1 mark 

  iii decarboxylation  1 mark 

 

  iv electron transport chain  1 mark 
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