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Answer all questions in the spaces provided.

1 (a) The diagram shows some of the ways in which the secretion of growth hormone is

controlled.
— Anterior pituitary Sex hormoncs
gland
Growth
Factor 1
Key
Growth . .
hormone + Stimulation
— Inhibition
Liver + L Target tissue

(e.g. bone)

(i1)) Explain the evidence in the diagram which suggests that the secretion of growth
hormone is controlled by a negative feedback mechanism.
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S (b) Human growth hormone can be obtained from genetically engineered bacteria. Explain
why the growth hormone produced in this way has the same effect on growth as normal
human growth hormone.

2 The beating of the heart is affected by nerves and by the hormone adrenaline.

(a) Explain how the sympathetic and parasympathetic branches of the autonomic nervous
system affect heart rate.

S (b) Explain how beta blockers affect the beating of the heart.

(2 marks)

Turn over »
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3 Many athletes practise glycogen loading. They eat food high in carbohydrates for 3 -4 days
before an event. This produces an increase in the amount of glycogen stored in the liver and

muscles.

In an investigation into the effects of glycogen loading on performance, two groups of athletes
followed different diets before exercising. All the athletes exercised at the same rate until they
were exhausted. This time was recorded. The concentration of muscle glycogen was
measured before and after exercise. Some results are shown in the graph.

1000 ] -(1 )
800
. Key
Concentration i
of muscle 600 - - % Before exercise
glycogen/ (126) f .
mmol kg / M After exercise
dry mass a00{ Figures in brackets
indicate mean time
to exhaustion in
200 minutes
0 . .
Mixed High
diet carbohydrate
diet
(@) (1) Calculate the percentage increase in mean time to exhaustion of the athletes

following a high carbohydrate diet compared with those following a mixed diet.
Show your working.

ANSWET ..ot
(2 marks)
(i1)) Explain this increase in mean time to exhaustion.
................................................................................................................... (2marks)
S (b) What do the bars (I) on the graph indicate about the values?
(1 mark)

M/S02/BYA7

LEAVE
MARGIN
BLANK



LEAVE
MARGIN
BLANK

(9]

4 The diagram shows the main stages in the production of mature sperms.

Epithelial cell (2n)

Sperm mother cell (2n) > Multiplication
/ \ / \ phase
Spermatogonia (2n)
| > Growth

Primary spermatocyte (2n) phase
s () (0) () (9

1T
e 9949

S (a) Explain why all the spermatogonia produced from a single sperm mother cell have
identical DNA.

J\.

J\

e

~ Maturation
phase

(3 marks)

(b) Mature ova are produced by a similar process but there are important differences.
Describe two of these differences.

(2 marks)
Turn over »
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5 (a) The diagram shows how amino acids are absorbed from the lumen of the ileum.

ADP +P.
. . o . ., ATP. Key
Amino acid —%€— Amino acid @) Carrier protein
molecule
Lumen of ileum Epithelial cells Capillary
S Describe how the processes shown in the diagram enable the epithelial cells to absorb

amino acids continuously.

(b) 90% of the protein we eat is digested into amino acids. 80% of these amino acids are
absorbed from the ileum and incorporated (as protein) into tissue.

A man needs to incorporate into tissue 0.54g of protein per kg body mass per day. How
much protein should a man with a body mass of 75 kg eat per day? Show your working.

ANSWET ..ottt
(2 marks)
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6 (a) Basal metabolic rate (BMR) can be calculated from measurements taken from direct
calorimetry. The diagram shows how this technique operates.
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Jacket of

water
\

Air flow
from chamber _____

Chamber where
subject rests

(1) In what units is BMR usually given?

Air flow
into chamber

(i) Why must the mass of water and the change in temperature of the water over the
period of the investigation be known?

(i11)) Why must the rate of air flow and temperature of air entering and leaving the

chamber be known?

QUESTION 6 CONTINUES ON THE NEXT PAGE

Turn over »
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(b) The graph shows the changes in BMR in males between the ages of 10 and 70.

|

Basal
metabolic
rate

0 10 20 3IO 40 50 60 70
Age/years

Explain the changes in BMR of males over this age span.

(2 marks)
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7 (a) The diagram shows the changes in the membrane potential at one point on an axon when
an action potential is generated.

60
40

20

Membrane
Potential / mV

Depolarisation Repolarisation
404

Resting

—607 potential

—80

(1) Explain how
A the resting potential of =70 mV is maintained,

QUESTION 7 CONTINUES ON THE NEXT PAGE Turn over »
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S (b) (i) Explain why a neurotransmitter (e.g. acetylcholine) can only bind with one type
of receptor protein in the postsynaptic membrane.

(c) The diagram shows part of a nerve network. The graphs show action potentials in
neurones A, B and C and those which result in neurone D.

Time periods

1 . 2 . 3
% ) B U
/ﬁ Action A i A A E
potentials in ! i
/ the neurones : : 0 I
o]
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(1) Interms of summation, explain why an action potential is generated in neurone D
in time period 2.

(2 marks)
(i1) Explain why no action potential is generated in neurone D during time period 1.

(2 marks)

(ii1)) From the results in time period 3, deduce the nature of the synapse between
neurones C and D. Explain your answer.

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over »
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8 In humans, the zygote formed by fertilisation develops into a blastocyst, which implants into
the lining of the uterus. Some cells of the blastocyst form a membrane which develops into
the placenta. Oxygen diffuses from maternal blood to fetal blood at the placenta.

(@) (1) Describe a blastocyst.

(2 marks)

S (i1)) Use Fick’s law to explain how the structure of the placenta makes it an efficient
gas exchange surface.

................................................................................................................... (4marks)
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(b) The graph shows the dissociation curves for fetal and maternal haemoglobin.

100 Fetal haemoglobin

————

’ Maternal haemoglobin

% saturation
of haemoglobin 50- [
with oxygen |

Partial pressure of oxygen —»

(i) Use evidence from the graph to explain how maternal haemoglobin can load
oxygen in the lungs and unload oxygen in the placenta.

(3 marks)

(i)) Use evidence from the graph to explain how fetal haemoglobin makes it possible
for the fetus to obtain oxygen from the mother’s blood.

(2 marks)

QUESTION 8 CONTINUES ON THE NEXT PAGE

Turn over »
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(c) The diagram shows the main features of the fetal circulatory system.

AR

Pulmonary artery

Foramen ovale

Umbilical arteries
Liver

Umbilical vein

Placenta

(1) Explain the importance of the pulmonary circulation in the fetus before birth.

(2 marks)
(1)) Explain the benefits of the following events that take place at birth.
A The umbilical vein constricts.
B The foramen ovale closes.
......................................................................................................... (Zmarks)
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9 Skeletal muscle is made of bundles of fibres.

(a) Describe the roles of calcium ions, ATP and phosphocreatine in producing contraction
of a muscle fibre.

(4 marks)
S (b) The table shows some properties of slow and fast muscle fibres.
Property of fibre Type I (slow fibres) | Type II (fast fibres)
Number of mitochondria per Many Few
fibre
Concentration of enzymes Moderate High

regulating glycolysis

Resistance to fatigue High Low

Endurance athletes, such as marathon runners, nearly always have a high proportion of
slow fibres in their muscles. Explain the benefit of this.

(6 marks)
Turn over »
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(c) During exercise, much heat is generated. Describe the homeostatic mechanisms that
restore normal body temperature following vigorous exercise.

END OF QUESTIONS
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