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(a) Describe and explain the process of inspiration in a mammal.

[4]

(b) (i) Explain how counter current flow works in the gills of bony fish.

[4]

The graph below shows another type of flow.

1.
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(ii) Name the type of flow shown in the graph above.

[1]

(iii) Explain why this is less efficient than counter current flow.

[2]

(c) Suggest why gill filaments/ lamellae would not provide an efficient gas exchange surface on land.

[2]
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[2]

(b) The system of ventilation in a bony fish enables water to be passed continuously over its gills whilst the fish

is at rest.

The diagrams below show three stages in the process of ventilation.

2. Bony fish rely on gills and gill filaments for gaseous exchange. Explain how the presence of gill filaments is

an adaptation to gaseous exchange.

(a)
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(i) Ventilation of the gills is achieved by pressure changes in the buccal and gill/ opercular cavities. Using

information from the diagram opposite and your own knowledge describe the process of ventilation in a bony

fish.

[4]
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(ii) In order to further increase the efficiency of gas exchange, bony fish use a counter current flow. State what

is meant by counter current flow and explain how this increases the efficiency of gas exchange in the bony fish.

[3]

(c) The diagrams below show insect tracheoles supplying muscle fibres at rest and during flight.
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(i) The tracheoles are found on the outside of the muscle fibres. Suggest why the maximum diameter of a

muscle fibre never exceeds 20 μm in diameter.

[2]

(ii) Describe the change in fluid level in the tracheoles during flight. Suggest how this change benefits gaseous

exchange during flight.

[2]
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The photograph below shows a scanning electron micrograph of fish gills.

(a) Name the structures labelled A in the photograph above.

[1]

(b) Describe how a bony fish ventilates its gills and absorbs oxygen from water.

[4]

3.
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(c) Using the photograph above and your own knowledge, describe four similarities in the adaptations of the gill

for gaseous exchange and a mammalian villus for the absorption of digested products.

[4]

The image below shows part of the lung viewed under high magnification.

The arrows indicate direction of blood flow.

4.
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[1]

A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) Identify the blood vessels which connect C and D to the heart.

[1]

C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) State two important structural features of A visible in the diagram.

[2]

1

2

(c) Briefly explain how inspiration is brought about.

[2]

(i) Identify the structures A and B.(a)
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The photograph below shows a scanning electron micrograph of fish gills.

(a) Identify structures A.

[1]

7.
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[3]

1

2

3

(c) Water is a dense medium with a low oxygen content. Explain how bony fish have overcome the problems of

oxygen uptake in water.

[4]

Using the photograph above and your own knowledge, describe three features of fish

gills which allow them to achieve efficient gas exchange.

(b)
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(a) Use some of the letters from the diagram to match the structures to the following functions.

[3]

(b) The structures labelled E have thin walls and are surrounded by an extensive capillary network.

Explain how these adaptations increase the efficiency of gas exchange

[3]

Thin walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . 
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Extensive capillary network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . .

(c) The graphs below show spirometer traces for a healthy person and a person with emphysema over the

same time period.

(i) Using data from the graphs, describe how the breathing pattern of a person with emphysema differs from

that of a healthy person.

[3]

Deep breath out

10.
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(a) List three adaptations for gas exchange shown in the healthy lung diagram above.

[3]

(i)

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

(ii)

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

(iii)

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

(b) Describe how one of the adaptations listed in part (a) aids gas exchange.

[1]

Adaptation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . .

Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . .
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(a)

(i)

A Alveoli/alveolar sacs; [1]

B Capillary (network);

Both for 1 mark.

(ii)

C Pulmonary artery; [1]

D Pulmonary vein;

Both for 1 mark.

(b)

Any 2 [2]

Thin alveolus (walls) /one cell thick;

NOT membrane or thin alone.

Large surface area / highly folded;

(volume - neutral)

Large number of capillaries (or implied);

(c)

Contraction of intercostal muscles and diaphragm OR ribcage moves up and out and diaphragm flattens /

contract; [2]

Increased volume and decreased pressure so air moves in(to lungs);

Question total 6

4.
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(a)

(Gill) lamellae / filaments / plates; [1]

(b)

Any 3 [3]

Large surface area (for diffusion); (volume neutral)

Thin / short diffusion pathway;

Permeable;

Good blood supply or implied; NOT transport system

NOT moist.

(c)

Water is forced over the gill by {ventilation mechanisms / pressure differences / continuous swimming}; [4]

Unidirectionally / one way flow;

Countercurrent flow of blood and water / or description of;

{Diffusion / concentration} gradient is maintained or description of;

over the entire gill surface;

High affinity Hb;

Question total [8]
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