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Answer all the questions.
1 Fig. 1.1 shows the structure of a single-celled organism called Chlamydomonas which

shares many features with plant cells. Fig. 1.2 shows a cedar tree. The cells of both
organisms need water to carry out their metabolic functions.
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Chlamydomonas cedar tree
Fig. 1.1 Fig. 1.2

(a) (i) Chlamydomonas lives in fresh water ponds.

Explain how single-celled organisms like Chlamydomonas obtain water from their
external environment.
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(ii)) Sea water contains a much higher percentage of salts than the fresh water in which - *

Chlamydomonas lives.

Suggest the changes that would take place in the Chlamydomonas cell if it were
transferred to sea water.

(b) Chlamydomonas has no water transport system whereas the tree shown in Fig. 1.2 has
a well developed system for water transport.

Explain why a large multicellular organism like a tree needs a water transport system
whilst Chlamydomonas does not.

[Total: 7]
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2 Fig. 2.1 shows the results of an investigation to compare rates of transpiration and water
absorption by a plant during a hot day in summer. There was no shortage of soil water
available to the plant throughout the investigation, which was carried out over 24 hours
starting at midnight.
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(a) (i) Define the term transpiration.
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(if) Using Fig. 2.1, describe how the rate of transpiration varied over the 24 hour period

and compare it with the rate of water absorption.

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

(iii) Calculate the percentage of the 24 hour day in which the rate of water absorption
exceeds the rate of transpiration.

Show your working and give your answer to the nearest whole number.

[Total: 12]
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Fig. 3.1 is a simple diagram of a mammalian heart and associated blood vessels as seen in
front (ventral) view.
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Fig. 3.1

Draw arrows on Fig. 3.1 to show the direction of blood flow through the left side of
the heart. [1]
State the name of vessel X and valve Y.
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12 11YL= 3 U PP 2]
Explain why there are valves at P and Q.
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(b) The maximum thickness of the external wall of each of the four chambers was
measured. The measurements made are shown below.

2mm 9mm 16 mm 2mm

(i) From the list of measurements, select the one most likely to correspond to each of
the chambers, A, C and D. Write your answers in the table.

chamber thickness/mm
A
C
D
| [3]
(ii) Explain the differences in the wall thickness of chambers A, C and D.
............................................................................................................................... (3]

(c) In this question, one mark is available for the quality of written communication.

Describe how the heart beat is initiated and how the contractions of the four chambers
are coordinated.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
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Quality of Written Communication [1]
[Total: 18]
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Peru is a country in South America where people live at a wide range of altitudes. Table 4.1

shows:

for many years.

the partial pressure of oxygen in the atmosphere at sea level
the partial pressure of oxygen in the atmosphere at 4500 m
the red blood cell count of an adult living at sea level

the red blood cell count of another adult, born at sea level, but who has lived at 4 500 m

Table 4.1
altitude partial pressure of red blood cell count/
atmospheric oxygen/kPa cells mm=
sea level 21 5.0 x 106
4 500 m 15 6.4 x 108

(@) (i) Explain what is meant by partial pressure of oxygen, using the figures in Table 4.1

to help you.

(i) Describe what would be likely to happen to people who move to high altitude if their
red blood cell counts did not increase.
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(b) The synthesis of red blood cells is stimulated by the hormone erythropoetin (EPO)
which is secreted by the kidneys. Some long distance athletes have been known to take
a course of EPO as part of a training programme.

Suggest why some athletes have taken erythropoetin.

[Total: 8]
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