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Answer all the questions.

1 (a) Flowering plants have two tissues to transport materials, xylem and phloem. Fig. 1.1
’ shows the outline of a transverse section of the root of a dicotyledonous flowering plant.

Sketch in and label the areas occupied by the xylem and phloem.

Fig. 1.1
(2]

(b) Fig. 1.2 is a scanning electron micrograph of some xylem vessels.

Fig. 1.2
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Select two features that are visible in the electron micrograph and explain how

these features help with the functioning of xylem vessels.
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(¢) Various hypotheses for the mechanism of transport in phioem have been suggested. *

One hypothesis proposes that movement between sources and sinks occurs entirely
passively by the process of mass flow.

Fig. 1.3 shows a physical model to illustrate the principle of mass flow.

tube

7

sugar rigid partially permeable water
solution membranes
Fig. 1.3

(i) Give an example in plants of:

a source

(ii) Use the information in Fig. 1.3 to explain how mass flow of materials between the
source and the sink would be brought about.

..................................................................................................................................
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(d) There is evidence that sugar transport from sources to sinks in plants does not only

involve passive movement by mass flow. There is also an active part to the mechanism.

(i) State one piece of evidence for the involvement of an active process.

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

(i) Describe an active mechanism which could possibly be involved in the transport of
sugars from sources to sinks.

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

[Total: 16]
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Use the most appropriate terms to complete the paragraph below about the role of
haemoglobin. '

Haemoglobin is a pigment found in the blood of mammals which has an important role in the
transport of respiratory gases. Each haemoglobin molecule contains haem groups. In the
lungs, oxygen binds with the atom of ...........c..ccoeevviiniennes in each haem group. The
maximum number of molecules of oxygen that can be carried by one molecule of
haemoglobin is ..., . In areas like muscle tissue where the partial
pressure of oxygen is low, oxygen dissociates from the haem group. This dissociation is
increased by the presence of carbon dioxide; this is called the ...................ooiills
.............................. . Most of the carbon dioxide produced in respiring tissues diffuses
into the red blood cells where the enzyme ..............cccoiiiiiiiiiiis i
catalyses a reaction leading to the production of hydrogen ions and hydrogen carbonate
ions. The hydrogen ions combine very readily with haemoglobin to form a compound known
B ittt eeeeeeaeee eeeneaeenear e aeaaaaaaea. . The effect of this is to increase the

release of oxygen from haemoglobin. [5]

[Total: 5]
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3 (a) Fig. 3.1 shows a mammal and a unicellular organism. The transport system in
mammals is a double circulatory system driven by a pump (the heart), whilst unicellular

organisms have no need for special transport systems.

unicellular organism
(Paramecium)
X 300

mammal (cat)
X 0.075
Fig. 3.1

(i) Explain what is meant by a double circulatory system.

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

(ii) Explain two reasons why mammals need a circulatory system whilst unicellular
organisms, such as that shown in Fig. 3.1, do not.

T =T= 1o AT

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

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

..................................................................................................................................
..................................................................................................................................
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(b) The cardiac cycle is the sequence of events which makes up one heart beat. Fig. 3.2
shows the events in the heart during one heart beat. The heart is viewed from the side.

Fig. 3.2
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In this question, one mark is available for the quality of spelling, punctuation and *

grammar.

Using the information in Fig. 3.2, describe the sequence of events involved in one heart
beat.

You may annotate X, Y and Z in Fig. 3.2 to help your answer. (Do not describe how the
beat is initiated and controlled.)

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

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

Quality of Written Communication [1]
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4 (a) Fig. 4.1 shows the changes in blood pressure as blood flows through various parts of
the mammalian blood system.
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Fig. 4.1

(i) Calculate the drop in blood pressure from the start of region B to the end of region
D. Show your working.

ANSWEYT =..eeineneneniiiininrnnraenenns kPa [2]

(ii) Explain what brings about the drop in pressure between B and D.

2ana/01 1an0s
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(iii) Suggest why it is important that the pressure in region C is not as great as the
pressure in region A.

..................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................. [2]
(b) Fig. 4.2 shows the structure of part of a capillary.
|
diameter
8um
Fig. 4.2
(i) State which of the regions A to E shown on Fig. 4.1 represents the capillaries.
.............................................................................................................................. [1]

(ii) Select two structural features of capillaries and explain how each feature helps
with the exchange of materials between the blood and the tissue fluid.

(=T 1 (U] £ TSROSO UTS RS RRTTRN

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

[Total: 11}
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