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Question 1

Fresh beetroot was cut into rectangular strips of approximately the same size (2 mmx 5 mm x 5 cm), Five strips
of beetroot were immersed in each of three different solutions of sucrose, 0.0 M, 0.3 M and 1.5 M sucrose, in
petri dishes. Each petri dish was covered and the strips of beetroot examined after 24 hours.

a. i Explain why five beetroot strips were used in each concentration of sucrose.

1
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1 mark

il.  Thepetridishes werecovered throughout the experiment. Explain why this procedure was an important
part of the experimental design.

2 marks

Typical cells from each container were examined. A sample cell from each is shown in Figure 1. Cell P was
prepared from the beetroot immersed in 1.5 M sucrose solution, cell Q from 0.3 M solution and cell R fromm the
beetroot strips in 0.0 M sucrose solution,

Figure 1

cell P cell @ cellR

c B nucleus

Question 1 — continued

b. i.  Name the structures labelled A and B in Figure 1.

Structure A
Structure B
2 marks
ii.  What would be found in the region labelled C?
1 mark
¢ Explain what has happened during the process that leads to the increased size of cell R.
2 marks

Total § marks

TURN OVER
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Question 2

Easter eggs with a creamy middle, or filling, are likely to crack. The mould, Chrysosporium, has been shown to
grow well on the inside surfaces of chocolates, such as Easter eggs, which contain & filling rich in glucose.
Chrysosporium can grow in conditions with very little oxygen, consuming glucose and producing alcohol. This
chemical reaction causes Easter eggs to crack and the creamy filling to coze out.

a, i What name is given to the chemical reaction described above?

1 mark

ii.  Of what importance to the mould is the reaction you named in part a.i.?

1 mark

Mammalian enzyme was added to a series of test tubes containing the same substrate. The test tubes were then -

placed in a water bath. The activity of the enzyme was measured in each tube for a range of temperatures from
0°C to 80°C. Results were averaged. The graph in Figure 2 shows the effect of temperature on the activity of the
mammalian enzyme.

Figure 2

anzyma activity
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b. i. Describe what happens io the activity of the enzyme between 50°C and 60°C.

1 mark

ii.  Between 60°C and 80°C no enzyme activity was observed. Explain what has happened to produce
this result.

[ mark

lii. Test tubes containing samples tested at 70°C were returned to a water bath a¢ 30°C and tested for
enzyme activity. Explain what result you would expect to find when you tested for enzyme activity.

1 mark

Total 5 marks

Question 3

a.

5 BIOLCAT! * "
. What is meant by positive phetotropism?
1 mark
ii. .Name the hormone responsible for phototropism.
1 mark

Explain the action of this hormone in producing a photetropic response.
illustrate your answer.

Use labelled diagrams to

2 marks

Question 3 — continued
TURN OVER
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Question 7

Inan investigation of temperature regulation in dogs, observations were made on two groups of dogs kept in the
same external temperature of 25°C. Dogs have a body temperature of approximately 38°C, One group of dogs
was allowed to rest. They breathed in and out through their noses, Their mouths were closed. The temperature
of the exhaled (breathed out) air was about 29°C. The second group of dogs was exercised. These dogs breathed
in through their noses and out through open mouths. This is called panting. In this case the exhaled air was
about 38°C.

. Explain how panting cools the internal body temperature of a dog.

2 marks

ii.  Using the above information, which meihod is more effective forreducing body temperature, exhaling
through the nose or mouth?

[ mark

Normally, the thermostat which controls the human body temperature is set at approximately 37°C. Consider a
person who feels unwell, is shivering, has pale cold skin and has a body temperature that is not 37°C.

b.  Would you expect the body temperature to be higher or lower than 37°C?

1 mark
c.  Explain why the person is shivering.
2 marks
d.  Why is the skin pale and cold to touch?
-1 mark

Total 7 marks

Question 8§

a.

i

Explain why the skin is called a first line of defence against infection by microorganisms.

| mark

You cut your hand. Name a specific type of cell of the defence system that acts against any invading
bacteria within the wound.

1 mark
ili.  Where, in the body, are these cells of the defence system made?
1 mark
iv.  Explain how these cells desiroy the invading bacteria.
2 marks

Question 8 — continued
TURN OVER
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The primary vaccination is given as a series of three injections. Figure 10 shows an example of the immune . . . . . .
response in an individual over the period of the primary vaccination. The more deadly pneumonic form of the plague can be transmitted by coughing or sneezing from an infected

person (o an uninfected person. The current vaccine is thought to be of limited use against the pneumonic form.
Recently, scientists have been working on developing a nasal spray vaccine against the pneumenic form, The
spray includes a surface protein from Yersinia pestis, Tests have shown that when treated with the spray, mice
'y developed antibodies which protected them against live inhaled Yersinia pestis.

Figure 10

e Yersinia pesiis proteins in the spray cause an active immune response.

i.  What general term is used for substances which cause an active immune response?

y-axis ' - I mark

ii.  Explain what is meant by an active immune response.

X-AX[§ r——

1 mark

d. i. Give an appropriate label for the x-axis. . . . .
I, Explain the role of B lymphocytes in the production of antibodies specifically against Yersinia pestis

following vaccination with the nasal spray.

1 mark

ii.  Give an appropriate label for the y-axis.

1 mark

2 marks

Total 10 marks

Question 9 — continued ' END OF QUESTION AND ANSWER BOOK



