
Questions 
 
Q1. 
  

Weddell seals spend a lot of their time swimming underwater, diving to find food and diving 
to avoid predators. 

However, they do have to come to the surface to breathe. 

The graph shows the changes in the lactic acid concentration in the muscles and blood of a 
Weddell seal, after a prolonged dive. 

 

Explain the importance of these changes after the Weddell seal comes to the surface to 
breathe. 

(3) 
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(Total for question = 3 marks) 
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Q2. 
  

The diagram shows a respirometer. 

 

Explain how a student could modify this respirometer and use it to measure the  
mean oxygen consumption of a rat. 

(4) 
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(Total for question = 4 marks) 
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Q3. 
  

The adult American bullfrog, Rana catesbeiana, can live in water or on land. 

Adult frogs lay eggs in water where they are fertilised. 

The fertilised eggs develop into tadpoles that live only in water. 

The photograph shows a tadpole. 

 

(i)  Human activity can cause pollution that reduces the oxygen concentration in water. 

Explain why a low oxygen concentration in the water would lower the pH of the  
blood of the tadpole. 

(3) 

 .............................................................................................................................................  
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*(ii) The graph shows the effect of pH on the oxygen dissociation curves of 

haemoglobin for adult frog blood and tadpole blood. 
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The adult frog can either live on land or in water. The tadpole always lives in water. 
Discuss how the shape and position of the dissociation curves reflect the  
habitat in which these animals live. 

(9) 
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(Total for question = 12 marks) 
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Q4. 
Fluoride ions reduce anaerobic respiration in yeast by inhibiting the action of the enzyme 
enolase. 

Fluoride ions combine with magnesium ions and phosphate ions to resemble the substrate 
of enolase. 

* The diagram shows some apparatus that can be used to measure the rate of respiration in 
small animals such as woodlice. 

 

Discuss how you would modify this apparatus and use it to find out if fluoride ions have a 
significant effect on the rate of anaerobic respiration in yeast. 

(9) 
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(Total for question = 9 marks) 
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Q5. 
  

A respirometer was used to compare the rate of aerobic respiration of two species of insect. 

The diagram shows the respirometer. 

 

(i)  Give the units for a valid comparison of the rate of respiration of these two species of 
insect. 

(1) 

 .............................................................................................................................................  

(ii)  Other factors may affect the results from this respirometer. 

Describe how one named factor could be controlled when using this respirometer. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  Explain why the soda lime in the tube must be replaced when the other 

species of insect is placed in the respirometer. 
(2) 

 .............................................................................................................................................  
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(Total for question = 5 marks) 
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Q6. 
  

Weddell seals spend a lot of their time swimming underwater, diving to find food and diving 
to avoid predators. 

However, they do have to come to the surface to breathe. 

An investigation studied the change in the concentration of oxygen in the blood and muscles 
of a Weddell seal during a dive. 

The graph shows the results of this investigation and the diagram shows part of the 
circulation of blood in the seal during the dive. 

 

Analyse the data to explain these results. 

(3) 
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Q7. 
  

Hypoxia is an inadequate supply of oxygen to tissues and cells that restricts their function. 

The body responds to hypoxia by releasing hypoxia-inducible transcription factors (HIF). 

Investigations have shown that one effect of HIF is an increase in the rate of glycolysis in the 
affected cells. 

(i)  Explain how HIF could result in an increase in the rate of glycolysis. 

(2) 
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 .............................................................................................................................................  

 .............................................................................................................................................  
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(ii)  Explain why cells need to respond to hypoxia with an increase in the rate of glycolysis. 

(4) 
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(iii)  The graph shows the changes in levels of two HIFs, HIF-1 and HIF-2, before and during 
hypoxia. 

 

Compare and contrast the changes in the levels of HIF-1 and HIF-2 during hypoxia. 
(2) 
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(iv)  Explain the changes in levels of HIF-1 and HIF-2 during hypoxia. 

(2) 
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(Total for question = 10 marks) 
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Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 

 

 

  

 
 

Edexcel (B) Biology A-level -  Anaerobic Respiration PhysicsAndMathsTutor.com



Q6. 
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