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SECTION A

Answer all questions in the spaces provided.

1 (a) The theory of classical conditioning is based on Pavlov’s work on the control of
salivation in dogs.

In Pavlov’s experiment, what was

(i) the unconditioned (Normal) StMUIUS; ......ccovvirieueuirinirieciirreccr s
(ii) the conditioned (experimental) StMUIUS; ......cceeirveirieerieeireeeeree e
(iii) the response to the conditioned StMUIUS? .........ccovieirireriniiineincreeeeeeeeeeene

(3 marks)

S (b) The main part of a dog’s diet is normally meat. Suggest why increased salivation would
not be expected to help in the digestion of this component of the diet.

(2 marks)

(c) Describe two ways in which operant conditioning differs from classical conditioning.

(2 marks)
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2 (a) Explain how oestrogen in an oral contraceptive prevents conception.

(3 marks)

(b) Inan experiment, human females were exposed to sweat produced by human males. The
nervous activity of the hypothalamus was found to increase when the females were
exposed to the sweat.

The human hypothalamus produces a hormone which stimulates FSH production.

Suggest how exposure to the male sweat could result in increased oestrogen production.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over p
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3 The table shows some information about the populations of Japan and Nigeria.

Population Estimated Fertility rate/ | Life expectancy | Under-5
Country in 1999/ population children per at birth/ mortality /
millions in 2015/ woman years deaths per
millions 1000
Japan 126.5 126.1 1.4 80 4
Nigeria 108.9 153.3 5.1 50 187

(a) The diagram shows a population pyramid for Japan in 1999.

On the diagram, sketch the population pyramid as you would expect it to appear in 2015.
(2 marks)
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(b) (i) Use information in the table to explain why the population of Nigeria is expected
to increase to over 150 million by 2015.

(2 marks)

(i) Suggest and explain two factors that could result in the actual increase in the
population of Nigeria being less than estimated.

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over p
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4 (a) Lung capacity in an 85-year-old person is about half the lung capacity of a 25-year-old.

(1) Suggest one way in which lung capacity may be reduced with age.

S (i) Explain the effect of reduced lung capacity on the ability to exercise.

(3 marks)

S (b) The elasticity of the aorta decreases with age. Explain how this will affect blood pressure
in the arteries.

(2 marks)
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5 Certain genes in the body, called tumour suppressor genes, normally prevent the uncontrolled
growth and division of cells. Recent research has shown that tumours may develop when
methyl groups (CH,) attach to a tumour suppressor gene at certain positions. A strand of
DNA which is complementary to a section of this tumour suppressor gene can be used to
detect whether methyl groups have become attached. The strand only binds to the gene if no
methyl groups are attached.

(a) Explain how the DNA strand would attach to a normal tumour suppressor gene.

(3 marks)

(b) A technique based on this research is being developed as a possible way of screening the
adult population for the presence of cancer of the kidney. Special ‘dipsticks’ with DNA
strands attached would be used to test for the presence of fragments of cancerous cells
in urine.

Explain two factors that should be taken into account before introducing such a
screening programme.

(2 marks)

Turn over p
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6 The diagram shows a sperm about to fertilise an ovum (oocyte).

. Plasma membrane
Zona pellucida

L B \ Cytoplasm

of ovum
Nucleus (oocyte)
Middle piece
Tail
(a) The tip of the sperm contains enzymes which assist in fertilisation.
(i) Name the part that contains the enzymes.
(1 mark)
(i) Describe the function of these enzymes.
(2 marks)
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(b) Sperms may be stored for a few weeks in the tubes coming from the testes. Here, the
sperms remain immobile. They only become mobile in the semen when mixed with
seminal fluid.

Semen contains a mean of 70 x 10% sperms per cm®. On average, 70 % of the sperms are
of normal shape and able to be capacitated.

(i) Describe what happens during capacitation of a sperm.

(2 marks)

(i) A single ejaculation of semen has a volume of 3cm? Calculate the average

number of sperms in this ejaculation that will be capacitated. Show your working.

ANSWET oo
(2 marks)

S (c) The seminal fluid contains the monosaccharide, fructose. Suggest how this fructose
enables the sperms to move after ejaculation.

(3 marks)

Turn over p
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7 The diagram shows the virus which causes influenza.

Glycoprotein
spikes

Protein and
lipid envelope

Genetic
material

The spikes on the surface of the virus are glycoproteins (proteins with attached sugars). These
glycoproteins are the main antigens. The spikes attach to the surface membranes of the cells
lining the trachea, bronchi and bronchioles. The virus is then taken into these cells. The virus
replicates inside the cells, causing the cells to die and release large numbers of viruses.

S (a) Give two ways in which the structure of a bacterium differs from the structure of this
virus.

(2 marks)
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(b) Explain how the influenza virus is transmitted from person to person.

(2 marks)

S (c) Sometimes a new strain of the influenza virus arises, in which the structure of the
glycoproteins in the spikes is significantly changed. This new strain may cause an
influenza epidemic.

Explain how the new strain may arise and why it may cause an epidemic.

(6 marks)

END OF SECTION A
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