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Section A For
Examiner’s

Answer all the questions in this section. Use
Write your answers in the spaces provided.

1 Fig. 1.1 shows a vertical section through a pair of guard cells and some other cells on the
lower surface of a leaf.

Fig. 1.1
(@) (i) Name the type of cell labelled A on Fig. 1.1, ..o [1]
(ii) Draw an arrow on Fig. 1.1 to show the position of the stoma. 1]

(b) Fig. 1.1 shows the guard cells as they appear at 1300 hours. In the space below, draw a
diagram to show the guard cells, in surface view, as they would appear at 0100 hours.

On your diagram, draw and label the structural features of one of the guard cells.

[4]

© UCLES 2013 5090/22/M/J/13
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(c) Explain the advantage to the plant of the difference in the guard cells at 1300 hours and For

at 0100 hours. Examiner's
Use

LS00 I oo U] = UPTURRPRt

L0 00 o T T U = TSR

...................................................................................................................................... 5]

[Total: 11]
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2 In 1822, a man, Alexis Bidagan, suffered an injury from a gun fired at close range. The injury For
was in the form of a hole about 10cm in diameter, penetrating both his chest and stomach | examiners
walls, below his diaphragm. When the wound healed, the edge of the hole in his stomach Use
sealed itself with the edge of the hole in his chest wall. Fig. 2.1 shows the position of the
opening that remained to Alexis’s stomach until he died 58 years later.

-

Fig. 2.1

position of
the injury

(a) Name two organs, other than the stomach, that would have been exposed to infection
through the hole before the wound healed.

73N 2]

(b) Suggest why there would have been less chance of the inside of his stomach suffering
from an infection than other organs.

© UCLES 2013 5090/22/M/J/13
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(c) If the wound had extended above his diaphragm, explain why Alexis would have For

experienced some breathing difficulties until the wound healed. Examiner’s
Use

[Total: 10]
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3 Lupins are leguminous plants. Fig. 3.1 shows a lupin plant with nodules on its roots.

Fig. 3.1

(@) (i) State the type of microorganism found in the nodules. ..........cccoociiiiiiiiiiiiinnenn. [1]

(ii) Explain the role of these microorganisms in the nitrogen cycle.

(b) Commercially produced lupins have flower spikes that are larger and with a greater
variety of colours than wild lupins.

Suggest how these changes have come about.

(c) Wild lupins growing at very high altitudes are much smaller than other varieties. Suggest
two factors that may be responsible for this.

[Total: 11]

© UCLES 2013 5090/22/M/J/13

For
Examiner’s
Use



7

4 Fig. 4.1 shows part of the circulatory system, and some of the structures associated with

For
organ B. Examiner's
Use
1 ¢ [ I
-«—blood -«+—Dblood
blood — blood —
ORSAN HEART LUNGS
D E
\ |/
F\ Il to
bladder
Fig. 4.1
(@) Nameorgan Bin Fig. 4.1 ..o [1]

(b) (i) Name blood vessels C and E in Fig. 4.1.

3 2]

(ii) Name the chambers of the heart, in the order in which blood passes through them
from D to E in Fig. 4.1.

(c) Complete Table 4.1 to show four differences between the contents of F and the blood
vessel, C, in a healthy person.

Table 4.1
difference C F

1
2
3
4

[4]

[Total: 9]
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5 Fig. 5.1 shows a fermenter used for the large-scale production of antibiotics by

microorganisms.
motor T gases
H out
E | |
_> -
e =
— water out
pH and
temperature
sensors ~ L |
::l/ﬂ> stirring
-1 paddles
— 1 |
water in—s_____ u‘/'i
¢ [ | |_ /
| -

product |$|
out

Fig. 5.1

(a) State the term for the manufacture of antibiotics using a fermenter.

(c) Explain the importance of controlling the pH and temperature of the contents of the
fermenter.
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(d) Describe the function of part H and part J.

For
Examiner’s

(oX= L B o RS Use

[Total: 9]
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Section B For

Examiner’s
Answer all questions in this section. Use

Write your answers in the spaces provided.
6 (a) Crops can be grown under controlled conditions in large buildings.

Describe and explain how such buildings can provide the conditions needed for
maximum crop production.

(b) Suggest why seeds from crops grown in this way may produce fewer offspring and only
small variations compared with crops grown naturally.

[Total: 10]
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7 (a) Listthe components of a balanced diet. State one use of each component. For

Examiner’s
Use

...................................................................................................................................... (6]
(b) Explain how this diet should be modified for each of the following people:
(i) a person with diabetes
.............................................................................................................................. [2]
(ii) a person with a history of heart problems.
.............................................................................................................................. [2]

[Total: 10]
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Section C For
Examiner’s
Answer either question 8 or question 9. Use

Write your answers in the spaces provided.

8 (a) Define the term hormone.

(b) State where male hormones and female hormones are produced in mammals and
describe their roles in reproduction.

INAIE NOTIMNIONES ...ttt ettt et e e et et e e e e e e e e e e e et e e e e e e e enreearenrennes

[Total: 10]
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9 (a) Describe the structure and functions of capillaries in the circulatory system. For

Examiner’s
Use

...................................................................................................................................... [5]
(b) Describe the functions of each of the following:
(i) white blood cells
.............................................................................................................................. [3]
(ii) platelets.
.............................................................................................................................. [2]

[Total: 10]
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