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Questions

Q1.
 
Deer mice, Peromyscus maniculations, are small mammals.
The photograph shows a deer mouse.
[image: ]
Red blood cells in deer mice contain haemoglobin to transport oxygen in the blood.
(i)  Describe the structure of haemoglobin.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

*(ii)  Deer mice can live at high altitude or at low altitude.
The graph shows the oxygen dissociation curves for haemoglobin in deer mice that live at high altitude and for deer mice that live at low altitude.
[image: ]
Compare and contrast the shape of these oxygen haemoglobin dissociation curves.
(6)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

 



Q2.
 
In mammals, the mother and fetus have separate circulatory systems. Materials are exchanged between the two circulatory systems in the placenta.
The graph shows the oxygen dissociation curves for adult and fetal haemoglobin.

[image: ]

(i)  Calculate the percentage increase in oxygen saturation between adult haemoglobin and fetal haemoglobin at an oxygen concentration of 4 kPa.
(2)










Answer ...........................................................

(ii)  Explain why fetal haemoglobin ensures the transfer of oxygen from the maternal to the fetal circulation.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

The oxygen dissociation curve for myoglobin is different from that for adult haemoglobin.

(iii)  Draw a line on the graph to show the dissociation curve for myoglobin.
(1)
(iv)  The table shows the results of an investigation to measure the myoglobin content in the muscle tissue of two different mammals.

[image: ]

Explain why the difference in myoglobin concentration affects the time mammals can spend underwater.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

  
(Total for question = 8 marks)




















Mark Scheme: Oxygen dissociation curves

Q1.
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Q2.
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An explanation that makes reference to the following:

« fetal haemoglobin has a higher affinity for oxygen
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« myoglobin stores oxygen (1)
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(i) | A description that makes
reference to the following:
Allow two alpha and
« four {polypeptide / protein} (1) | two beta chains
{chains / sub-units}
« (each chain attached to) (1)
iron / prosthetic group /
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*(ii) | Answers will be credited according to candidate’s

deployment of knowledge and understanding of the
material in relation to the qualities and skills outlined in

the generic mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material
which is indicated as relevant. Additional content included
in the response must be scientific and relevant.

« Similarities

~ curve is S-shaped / sigmoid

~ atsteep part of curve small change in pOz causes large

change in percentage saturation

- at low pO2 mice release same amount of oxygen /
curves are the same / curves are close because it is
important not to restrict supply of oxygen to tissues

« Differences

~ high altitude curve is left of low altitude mice

~ high altitude mice need to have greater affinity for
oxygen / hold oxygen more readily because there is
less oxygen available at high altitude

~ at higher pO: high altitude mice obtain more oxygen

than low altitude mice
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Descriptor

No awardable content

Level 1

1-2

Demonstrates isolated elements of biological
knowledge and understanding to the given context
with generalised comments made.

The explanation will contain basic information with
some attempt made to link knowledge and
understanding to the given context

Level 2

3-4

Demonstrates adequate knowledge and
understanding by selecting and applying some
relevant biological facts/concepts to provide the
explanation being presented.

Lines of argument occasionally supported through the
application of relevant evidence (scientific ideas,
processes, techniques and procedures)

The explanation shows some linkages and lines of
reasoning with some structure.

Level 3

56

Demonstrates comprehensive knowledge and
understanding by selecting and applying relevant
knowledge of biological facts/concepts to provide the
explanation being presented.

Line(s) of argument supported throughout by
sustained application of relevant evidence (scientific
ideas, processes, techniques and procedures).

The explanation shows a well-developed and
sustained line of reasoning which is clear, coherent
and logically structured.





