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The heart is required for mass transport in mammals.

(a) Describe how the electrical activity of the heart controls the cardiac cycle.

(b) Explain how electrocardiograms (ECGs) could be used to diagnose some forms of
cardiovascular disease.
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(c) The human growth factor FGF-I has been used to treat some patients with
cardiovascular disease (CVD).

Describe how microorganisms could be genetically modified to produce
human FGF-I.
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(ii) Explain how increasing hyperpolarisation of light-sensitive cells results in
impulses that can be interpreted by the brain.

(3)
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(b) The relationship between oxygen consumption and external temperature has
been investigated using mice.
The graph below shows the results of this investigation.
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(i) Describe the relationship between oxygen consumption and external
temperature.
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(i) Explain the effect of external temperature on oxygen consumption.
(3)
(iii) Explain how the results would change if the investigation used a larger
mammal.
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(i) Puta crossXin the box next to the row that provides a correct description of

the structures labelled M, N and P.

Nisa
motor neurone
motor neurone

sensory neurone

O o oo
O N @ >

sensory neurone

M and P are
muscles that contract together
an antagonistic pair of muscles
muscles that contract together

an antagonistic pair of muscles

*(b) Describe how an action potential is produced and the resting potential is

restored in an axon.

(c) Conduction of action potentials along motor neurones has been investigated in

people with multiple sclerosis.

In one study, the time taken for an impulse to travel from the brain to the biceps
was recorded for a group of people without multiple sclerosis and for a group of

people with multiple sclerosis.

The time taken for an impulse to travel from the spinal cord to the biceps was also

recorded for these two groups.

The table below shows the results of this study.

Group of people Mean conduction time to the biceps + SD / ms
From the spinal cord From the brain
Without multiple sclerosis 59+0.5 41+£06
With multiple sclerosis 53+0.7 108 £5.3

(i) Using the data in the table, describe the effect of multiple sclerosis on the

speed of conduction of a nerve impulse.

(i) In multiple sclerosis, the immune system destroys the myelin sheath around

neurones.

Explain the effect of multiple sclerosis on the speed of conduction of the

impulse.
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Plants detect and respond to changes in light conditions.

(@) Photoreceptors are involved in germination in some plants.

(i) PutacrossXin the box that completes the statement about photoreceptors.

The photoreceptor in plants is called

O 0O oo
O N ® >

(ii) The pincushion plant, Diapensia lapponica, is a plant adapted to an arctic habitat.

The table shows the percentage of seeds of D. lapponica that germinate under

auxin (IAA)

phytochrome

retinal

rhodopsin

different conditions.

Hours of Percentage germination (%)

daylight U 10°C 15°C 20°C
22 12 98 100 100
13 0 4 4 42
0 0 0 0 0

Put a cross X in the box that identifies a correct statement about the day
length and temperature required for germination of D. lapponica seed:s.

(I I [ 6 By I
O N ® >

long day length at temperatures of 10°C or above

long day length at temperatures of 10°C or below

short day length at temperatures of 10°C or above

short day length at temperatures of 10°C or below
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(b) The role of photoreceptors in the growth of plant shoots has been investigated.
Plant shoots were grown in different ratios of red and far-red light.

(i) The graph below shows the effect of different ratios of red to far-red light on
the growth of plant shoots.
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Calculate the percentage increase in the length of the shoots when the ratio
of red to far-red light decreases from 1.4:1t0 0.2: 1.
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(ii) Three of the genes involved in the synthesis of auxin (IAA) are YUCT, YUC2
and YUC3.

The effect of different ratios of red to far-red light on the expression of these
genes has been investigated.

The graph below shows the results of this investigation.
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Using the information in the graph, describe the relationship between the
ratios of red to far-red light and the expression of these genes.

(iii) Using the information in the graph, explain why plant shoots grown in far-red
light are taller than plant shoots grown in red light.

(2)

(4)

6 - (WCH1L/5(IAL)_Summer_2020_Q6) - Transition Metals And Organic Nitrogen Chemistry
Cells produce ATP using anaerobic and aerobic respiration.
(@) In aerobic respiration, organic molecules are oxidised in the Krebs cycle.

Describe how the products of the Krebs cycle are used in the production of ATP.

(5)
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(b) In some tumours, cells grow rapidly and obtain nutrients from capillaries.

In one study, the concentration of glucose, the concentration of oxygen and the
pH of fluid around tumour cells was investigated.

The graph below shows some of the results of this study.
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