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Answer all questions.

1 (a) Name the structure in the mammalian eye that is referred to in each of the following
statements:

)

(i)

(iif)

(iv)

v)

(vi)

This layer contains much dark pigment to minimise light scattering within the eye
and is rich in blood vessels.

............................................................................................................................... [1]
When this part of the eye contracts, the lens becomes more spherical.
............................................................................................................................... [1]
Nerve fibres of retinal neurones converge here to form the optic nerve.
............................................................................................................................... (1]
Its circular and radial fibres control the amount of light that reaches the retina.
............................................................................................................................... [1]

This part of the eye has a high concentration of tough, collagen fibres and helps
maintain the shape of the eyeball.

This region is often described as ‘the area of most acute vision’ as it is sensitive to
detail.

Fig 1.1 shows a simplified section through the eyeball.

Fig. 1.1

(b) Draw light ray diagrams on Fig. 1.1 and annotate the figure to show what is meant by
inversion of the image. (3]
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Photoreceptor cells in the retina are known as rods and cones.

(c) State four ways, other than shape, in which rod cells differ from cone cells.

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

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

[Total : 13]
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2 (a) (i) State two ions that are essential for the formation of inorganic bone tissue. *

et b SR | I

(i) Name the material that comprises most of the organic matrix of bone.

eeeeeee ettt e se et n s st anent st N et [1]

Fig. 2.1

(b) Name X and.
X oievenreneeinneans vreeesssenannrrrenn eeeeereeesereeeess e ene et rareeaes rennrrrer et re e s ae e st e
Y e feeeeneseeaanerrrr et e st aeesanaaees veererrenneennne. e wer[2]
Compact bone is a living tissue.

(c) Suggest the role of X in compact bone.

.......................... e eeeeeeea e s e eeeas e s seas s s eaeeasneeetseneeese s sesranenssessasssesssssssnsneareassassansenee[ 3]
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(d) State two ways in which hyaline cartilage differs from bone.

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

As a person ages, osteoporosis may occur in the bones. ‘Senescent osteoporosis’ may
result in hip fractures. This occurs more commonly in women than in men.

(e) Describe what takes place in the limb when osteoporosis occurs and explain its
possible causes.

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

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

[Total : 16]
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3  Fig. 3.1 shows the teeth and lower jaws of two mammals, a carnivore and a ruminant.

carnivore

ruminant

Fig. 3.1

(a) With reference to Fig. 3.1,

(i) state three visible features that are characteristic of carnivores;

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

...................................................................................................................................
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Blood vessels and nerves pass through the roots of teeth and enter the pulp cavity.

(b) Suggest why the teeth of the adult carnivore have roots described as ‘closed roots’,
whereas those of the adult ruminant have ‘open roots’ with a good blood supply.

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

Despite the low nutrient content of their food, the digestive system of ruminants is
specialised to enable them to obtain all the requirements of a balanced diet.

(c) Describe the specialisations of the digestive system of a named ruminant. Do not
include the teeth and jaws in your answer.

(In this question, 1 mark is available for the quality of written communication.)

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

QWC [1]

[Total : 17]
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4 (a) Explain clearly, giving one example of each, what is meant by the following terms: *

(i) reflex action
1o =1 101 0] =P

[=5 (o] E= T F= (o] o IO

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

(i) conditioned reflex
125 =T ] o] [ SRR

L=y Co] =T g1 (Lo o RO

...................................................................................................................................
...................................................................................................................................
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To enable the human heart to respond appropriately to changing demands, its action is
regulated by antagonistic nerve pathways.

Fig. 4.1 illustrates a mechanism for the control of heart rate by the autonomic nervous
system.

brain

cardiac inhibitory centre

cardiac o
accelerator decelerator nerve (inhibitory)
centre
ol<e X
accelerator
nerve
spinal cord/ (stimulatory)
heart
Fig. 4.1

(b) With reference to Fig. 4.1,

(i) State the part of the brain in which the cardiac inhibitory centre is found;

For
Examiner's
Use
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(c) The heart rate increases during exercise and gradually returns to the resting rate after %

exercise has stopped.
Describe how the autonomic nervous system controls the heart rate during and after

exercise.

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

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

[Total : 17]
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Fig. 5.1 is an outline of an important biochemical process performed by the mammalian liver.

NH,

\

[

citrulline

H,O

1

arginine

NH, +
CO,

Fig. 5.1

(a) With reference to Fig. 5.1,

(i)

(i)

(iii)

name Xand Y;

[2]

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

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

For
Examiner’s
Use




Downloaded from http://www.thepaperbank.co.uk

13 qu '
Examiner's
Use

(b) Explain how liver cells metabolise alcohol and describe the effects on the liver of long
term excessive alcohol consumption.

(In this question, 1 mark is available for the quality of written communication.)

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
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6 Fig. 6.1 shows a neuromuscular junction.

motor
neurone

myofibril
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(b) Using the information in Fig. 6.1, describe and explain how an impulse in the motor >

neurone stimulates contraction of the myofibril.

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

Nicotine acts at some neuromuscular junctions to stimulate muscles to contract.

(c) Suggest a way in which nicotine may act at neuromuscular junctions to have this effect.

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

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

[Total : 12]
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