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

1 Three different populations in a small lake are linked in a food chain. Fig. 1.1 shows the
changes in size of these populations over a period of time.

A

bacteria

. lants
size of P

population
organisms A
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|
B

(a) Using the information in Fig. 1.1,

time

Fig. 1.1

(i) identify the producer;

(b) Suggest what may have entered the lake at time B and, by referring only to the plant
population, explain your answer.
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(c) Explain how the change in the size of the population of bacteria after time C is related to ¥

the size of the plant population.

(d) Fig. 1.2 is a graph that shows the amount of oxygen in the same lake before time B.
Complete the graph to show how the oxygen concentration will change over the same
time period shown in Fig. 1.1. [2]
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of dissolved
oxygen in
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Fig. 1.2

[Total: 10]
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2  Fig. 2.1 shows some parts of an insect-pollinated and a wind-pollinated flower.

SN

Fig. 2.1

(@) Using the letters F, G, H, | and J, list the parts that are from

the insect-pollinated fIOWET: .........ooiiiiiiiii
the wind-pollinated fIOWE: ...
[2]
(b) (i) Inthe table below, identify parts H, | and J and state the function of each.
part name function
H
I
J
[3]
(i) Explain how the structure of part H helps it to carry out its function.
............................................................................................................................... [2]
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(c) Fig. 2.2 shows a pollen grain with its pollen tube. ¥

Fig. 2.2

On Fig. 2.1, use a line labelled L to show exactly where the pollen grain as shown in
Fig. 2.2 is found. [1]

(d) State and explain the difference between a nucleus in a pollen grain and a nucleus
found in a cell in structure I.

[Total: 10]

© UCLES 2005 5090/02/M/J/05 [Turn over



6 For

Examiner's

u
3  Fig. 3.1 shows a section through a leaf with only some of the cells drawn. *

epidermal cell@L;i::—K E

Fig. 3.1
(@) On Fig. 3.1, draw and label in their correct positions:
(i) a palisade mesophyll cell;
(i) aspongy mesophyll cell;
(iii) a pair of guard cells;

(iv) acuticle.

[4]
(b) On Fig. 3.1, label and name the tissue bringing water into the leaf. [2]

(c) Explain how an increase in atmospheric humidity slows down the process of
transpiration.

[Total: 10]
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4  Fig. 4.1 shows a section through a small surface wound to the skin.

scab
bacteria beginning

epidermis {

Fig. 4.1

(a) Name structure O and the type of blood vessel P shown in Fig. 4.1.

PP PP PP PTP PP PPPPPPN [2]
(c) Explain what is happening to the bacteria in Fig. 4.1.

() = LS APPSO PPPTP PPN
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(d) Explain how the wound is being sealed in the region under the scab. ¥

[Total: 11]
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5 (a) (i) Name the hormone, released after a meal, which controls the level of glucose in
the blood.

Fig. 5.1 shows some organs in the body of a woman.

Fig. 5.1
(i) On Fig. 5.1, label and name the gland which produces the hormone you mention in
(i). [2]
(iii) Name two other substances produced by this gland.
TP PP P TP PPPUPPPPPPPPPIN
USSP [2]
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(b) The hormone in (a)(i) can be manufactured in the laboratory by adding a piece of ¥
human DNA to the DNA in a host cell. Fig. 5.2 shows how this is done.
1 2 3
/ . piece of
host ring of break in human DNA
cell DNA DNAring added to
i f DNA
human ing o
chromosome piece of
DNA removed

Fig. 5.2

(i) Name the type of host organism used in this process.

(i) After the process in Fig. 5.2, the host cell will produce the hormone in (a)(i).
Describe the piece of human DNA which must be used in this process.

[Total: 9]
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Section B
Answer all the questions including questions 6, 7 and 8 Either or 8 Or.

Write your answers on the separate answer paper provided.

6 Describe how the following processes differ from each other:

(a) diffusion and active transport, [3]
(b) excretion and egestion, [3]
(c) breathing and respiration. [4]

[Total: 10]

7 (a) Explain how a knowledge of genetics has helped breeders to improve the quality of wool

produced by sheep. [6]
(b) Explain how variation can occur in a natural population of organisms. [4]
[Total: 10]

Question 8 is in the form of an Either/Or question. Answer only question 8 Either or question 8 Or.
Do not answer both parts of question 8.

8 Either (a) Explain whatis meant by an enzyme. [3]

(b) Describe and explain how

(i) pHand
(i)  temperature
affect enzyme activity. [7]
[Total: 10]
Or (a) Describe

(i) chlorophyll,

(i)  achloroplast. [4]
(b) Describe and explain how

(i) temperature and

(i)  light intensity

affect the rate of photosynthesis. [6]

[Total: 10]
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