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Answer ALL questions in the spaces provided.

1. Phytochromes are pigments found in plants.  One form of phytochrome is known
as PFR (or P730).

(a) Name one place in a plant where PFR is found.

.......................................................................................................................................
(1)

(b) State the effect that the following conditions have on PFR.

Darkness .......................................................................................................................

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

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

Exposure to far red light ...............................................................................................

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

.......................................................................................................................................
(2)

(c) Describe how the effects of exposure of PFR to darkness could be reversed.

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

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

.......................................................................................................................................
(1)

Turn over*N22194A0320*
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2. The diagram below shows one type of mammalian neurone.

(a) (i) Name the type and state the role of the neurone shown in the diagram.

Type: ......................................................................................................................

Role: ......................................................................................................................

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

................................................................................................................................
(2)

(ii) Draw an arrow on the diagram to show the direction in which an impulse would
travel.

(1)

*N22194A0420*
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(b) State precisely where in the central nervous system the cell body of this type of
neurone is found and explain the importance of the dendrites.

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

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

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

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

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

.......................................................................................................................................
(2)

(c) Describe the node of Ranvier and explain its importance in the neurone.

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

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

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

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

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

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

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

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

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

.......................................................................................................................................
(3)
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3. In non-diabetic individuals, the pancreas secretes hormones which maintain the blood
glucose concentration within narrow limits.

The table below shows the changes in blood glucose concentrations of non-diabetic and
diabetic men over a sixty-minute period, after eating a glucose-rich meal.

(a) Compare the changes in mean blood glucose concentrations of the non-diabetic and
the diabetic men over the sixty-minute period.

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

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

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

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

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

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

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

.......................................................................................................................................
(3)

(b) (i) One possible cause of diabetes is insufficient insulin production.
What evidence is there in the table to support this idea?

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

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

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

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

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

................................................................................................................................
(2)

*N22194A0620*

Time after meal / min
Mean blood glucose concentration / mmol dm–3

Non-diabetic men Diabetic men

0 5.5 11.9

30 7.3 16.4

60 4.9 17.7
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(ii) Suggest why it is important for the blood glucose concentration to be maintained
within narrow limits.

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

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

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

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

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

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

................................................................................................................................
(2)

(c) After a further sixty minutes, without any additional glucose intake, the mean blood
glucose concentration of the non-diabetic men was 5.5 mmol dm–3.

Explain how this change in concentration occurred.

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

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

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

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

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

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

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

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

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

.......................................................................................................................................
(3)
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4. In oxidative phosphorylation, ATP is formed when electrons pass down the electron
transport chain from one component to the next.  ATP is synthesised at three sites.

The order of some components in the electron transport chain and the three sites of ATP
synthesis are shown in the diagram below.

(a) The oxidation of one molecule of reduced NAD (NADH + H+) yields three molecules
of ATP.

Using the information given in the diagram above and your knowledge of
mitochondria and oxidative phosphorylation, explain how the three molecules of ATP
are made.

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

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

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

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

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

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

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

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

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

.......................................................................................................................................
(4)

*N22194A0820*
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(b) The diagram below shows some of the stages that occur in the Krebs cycle.

Using the information given in both diagrams, explain why the oxidation of one
molecule of succinate to oxaloacetate yields only five molecules of ATP.

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

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

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

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

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

.......................................................................................................................................
(3)

(c) State where in the cell the following processes take place.

Glycolysis ......................................................................................................................

Conversion of pyruvate to acetyl coenzyme A .............................................................

Krebs cycle ....................................................................................................................
(3)

Turn over*N22194A0920*

Acetyl Coenzyme A (2C)

Citrate (6C)Oxaloacetate (4C)

Malate (4C) a-keto glutarate (5C)
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CO2

1 ¥ reduced NAD
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1 ¥ reduced NAD
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5. Give an account of the structure of the kidney.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

*N22194A01020*



Leave
blank

11

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Turn over*N22194A01120*
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Option B: Food science

6. (a) Name the group of organisms to which yeast belongs.

.......................................................................................................................................
(1)

(b) Explain the role of yeast in each of the following processes.

Making wine

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

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

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

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

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

.......................................................................................................................................
(2)

Making bread

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

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

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

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

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

.......................................................................................................................................
(2)

*N22194A01220*
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7. Many fruits are rich sources of ascorbic acid (vitamin C) which is an essential part of the
human diet.  The ascorbic acid content of fruit often decreases during storage.

(a) A freshly picked kiwifruit was found to contain 74 mg of ascorbic acid.  Another
similar-sized kiwifruit was stored for two weeks before its ascorbic acid content was
measured.  This fruit was found to contain 57 mg of ascorbic acid.

Calculate the percentage decrease in ascorbic acid content of kiwifruits after storage
for two weeks.  Show your working.

Answer ................................ %
(3)

(b) Name the nutritional disease caused by a lack of ascorbic acid (vitamin C) in the diet.

.......................................................................................................................................
(1)

(c) During storage of fruit, a number of factors may cause the ascorbic acid content to
fall.  Suggest two ways in which the loss of ascorbic acid might be reduced.

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

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

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

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

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

.......................................................................................................................................
(2)
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8. The diagram below shows some of the stages in the resazurin test on two samples of milk.

(a) Describe how the samples are treated in stage B.

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

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

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

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

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

.......................................................................................................................................
(2)

*N22194A01420*

Add 1 cm3 of the resazurin
solution to 10 cm3 of the test

sample of milk.

Add 1 cm3 of the resazurin
solution to 10 cm3 of the
control sample of milk.

Compare the colour of the
test sample of milk with the
colour of the control sample

of milk.

Stage A

Stage C

Stage B
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(b) The table below shows the results of a resazurin test carried out on two samples of
milk.

What do these results suggest about the sample of pasteurised milk?  Give an
explanation for your answer.

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

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

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

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

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

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

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

.......................................................................................................................................
(3)

(c) Explain why people who are lactose intolerant need to use lactose-reduced milk in
their diet.

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

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

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

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

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

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

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

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

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

.......................................................................................................................................
(4)

Turn over
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Sample of milk Colour of sample in
Stage A

Colour of sample in
Stage C

Pasteurised Blue Mottled pink and white

Control Blue Blue
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9. (a) (i) Explain what is meant by the term obese.

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

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

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

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

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

................................................................................................................................
(2)

(ii) Body Mass Index (BMI) can be used as a measure of obesity.  Explain what is
meant by the term BMI.

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

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

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

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

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

................................................................................................................................
(2)

(b) The bar chart below shows the percentage of children aged between 12 and 14 years
who were classed as either overweight or obese in 1996 and 2001.

*N22194A01620*
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(i) Describe the changes in the percentages of overweight and obese children
between 1996 and 2001.

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

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

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

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

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

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

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

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

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

................................................................................................................................
(3)

(ii) Suggest reasons for the changes you have described in part (b)(i).

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

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

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

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

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

................................................................................................................................
(2)

(c) State one effect that obesity in children could have on their health later in life.

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

.......................................................................................................................................
(1)

TOTAL FOR PAPER: 70 MARKS

END
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