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Answer all questions.

1 The need to develop transport systems in multicellular organisms is related to changes in

the surface area to volume ratio that occur as the organisms get larger.
Fig. 1.1 shows two cubes, A and B, of different sizes, used to represent two organisms.

cube A cube B

2cm

surface area of 1 face =2cm x2cm = 4cm?
surface area of cube = 4cm? x 6 = 24cm? | ;
volume of cube =2cm x2cm x2cm = 8cm?3

surface area : volume = 3:1

Fig. 1.1
(a) Calculate the surface area to volume ratio of cube B. Show your working.

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

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

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

(c) Describe how such changes in ratio have influenced the need for transport systems in
plants and animals.

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

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

[Total : 7]
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2  Fig. 2.1 shows a section through a typical dicotyledonous stem. *

Fig. 2.1
(a) With reference to Fig. 2.1,
(i) name the tissues A to C;
A ettt e et et e ante e A At aerte e abeeattearteeasaeaaneneeennes
B ettt e e et et et e e tee st te s neeseaeeenanaeeanan
e ettt ettt e ettt ee e e e e e e s st eeeeaeesneaaeeeaneeeaearsnenaeeaas [3]

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

...................................................................................................................................
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(b) Describe the pathways and explain the mechanisms by which water is absorbed from *

the soil and transported across the root and up to the leaves.
(In this question, 1 mark is available for the quality of written communication.)

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

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

[Total :15]
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Insert the most appropriate word or words in the paragraph below on mammalian gas
exchange.

The surface area of the lungs is greatly increased by large numbers of structures called
................................ which are the sites of gas exchange. The process of exchange is
entirely by ..o and this is made more effective by the fact that the
walls of these structures c€onsist Of .......cccciviriiiiiiiiiciiicie e . Their
surfaces are moist and once oxygen has entered the capillaries it passes into the
......................................... via the plasma and is rapidly transported away from the site of
exchange, thus maintaining the ...t

needed for efficient exchange.

[Total : 5]

Fig. 4.1 shows a simplified diagram of the human heart and associated blood vessels in
vertical section.

maghnification: x 0.75
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(a) Name structures A to D.

[4]

(b) (i) The actual width of the wall at X is 4 mm. Calculate the actual width of the wall at

point Y using the scale provided. Show your working.

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

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

(ii) Explain the significance of this difference in thickness between the walls at X and Y

in terms of the functioning of the heart.

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

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

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

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

(c) Complete the table below by adding T (true) or F (false) against the statements about

the cardiac cycle.

TorF

cardiac muscle is myogenic

contraction occurs in the diastolic phase

the left and right ventricles contract at the same time

when the left ventricle contracts, the semilunar valve in the aorta shuts

the semilunar valves have tendons to prevent inversion

[5]

[Total : 14]
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Fig. 5.1 shows the structure of a capillary.

diameter 7-8 um

Fig. 5.1

(a) Complete the table to state three features of capillaries which allow them to function
effectively and explain how each helps with exchange between the blood and tissue

fluid.

feature

explanation of the role in exchange

(6]

i
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Fig. 5.2 shows some of the pressures involved in exchange between a capillary and the
tissue fluid around it. A and B are points at opposite ends of the capillary.

Effective blood pressure = (SP + HP of blood) — (SP + HP of tissue fluid).

HP = hydrostatic pressure produced by the pumping of the heart.
SP = solute potential; an osmotic effect due to solutes dissolved in the blood or tissue fiuid.

A B

HP = 4.3 kPa HP = 1.6 kPa
SP = -3.3 kPa SP = -3.3 kPa

capillary containing blood

tissue fluid tissue fluid

HP = 1.1 kPa HP = 1.1 kPa

SP= -1.3kPa SP = -1.3kPa
Fig. 5.2

(b) The effective blood pressure at A is 1.2 kPa.

(1) Calculate, showing your working, the effective blood pressure at B.

(i) Mark by means of an arrow on the diagram the direction the fluid will move
between the blood and the tissue fluid at A. [1]

Some of the tissue fluid does not return to the capillaries, but enters another set of vessels.

(c) Name the fluid in these vessels and describe its composition.

[Total : 13]
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6 Fig. 6.1 is a plan diagram of a transverse section of a leaf from Nerium oleander, a plant
adapted to survive in dry areas. Detail of the lower epidermis that lines the stomatal

chambers is shown in Fig. 6.2.

cuticle upper epidermis

.CcOo.uk
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Select three of the features shown on Fig. 6.1 and state how each feature helps the plant to
survive in dry areas. '

FOAIUIE T oo et r e eeeaeasensaunrensnaensssassassasntsassensssnnrassnassessnnsnntensasstsnesnemmanetnsesseesnssstassessearnnse

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

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

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

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

[Total : 6]
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