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Section A

Answer all questions in this section.

Write your answers in the spaces provided.

1 Fig. 1.1 shows the effect of temperature on the rate at which yeast cells in a nutrient solution

produce bubbles of a gas.
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Fig. 1.1

(@) Name each of the following:

the gas released
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(b) Use Fig. 1.1 to find the optimum temperature for the metabolic process.

.................................................... (1]

(d) Explain what would happen to the rate at which bubbles of the gas are produced by the yeast
if the temperature of the solution is then gradually reduced from 65 °C to 45 °C.

[Total: 9]
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2 Fig. 2.1 shows a plant called the ghost plant and a magnified diagram of its flower. It is called a
ghost plant because it is often completely white in colour. Cells of the ghost plant do not contain
chloroplasts.

small, white,
scale-like leaves

Fig. 2.1
(@) From the appearance of the flower, suggest how it is pollinated. Give a reason for your answer.
how the flower is pollinated ...

1515 10

Question 2 continues on page 6
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(b) The ghost plant has an unusual feeding relationship with an underground fungus and with a
nearby tree, as shown in Fig. 2.2 (opposite).

(i) From the information given in Fig. 2.2, name the producer.

...................................................................................................................................... [1]
(i) The flow of nutrients in the feeding relationship is shown by the arrow on Fig. 2.2.

Suggest three nutrients that flow from the tree to the ghost plant.

L USSP

2 e

S s [3]

(c) Suggest why the leaves of the ghost plant do not possess stomata or large intercellular
spaces.

[Total: 11]
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3 Fig. 3.1 shows the blood supply to cells in the liver.

(@) (i)

(ii)

(b) (i)

© UCLES 2015

liver cell

}capillary

o—_ |k

Fig. 3.1

Name the cells labelled C and D in Fig. 3.1.

[0 YO [2]

The arrow in Fig. 3.1 shows the movement of substances from the liver cells into the
capillary.

Name three substances that move in the direction shown.

3 [3]
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(c) Sometimes the liver is unable to remove glucose from the blood. This condition is called
diabetes.

(i) State two symptoms of this condition.

[Total: 11]
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4 The dominant allele for the ability to smell the scent of a particular flower is represented by A. The
recessive allele, which does not allow a person to smell the scent of the flower, is represented by
a.
(a) Using these letters, indicate each of the following:

(i) the genotype of a woman who is unable to smell the flower

............................. (1]

(ii) the possible alleles found in the gametes of a woman who can smell the flower.
............................. and ... [2]

(b) Fig. 4.1 represents some alleles on part of the sex chromosomes of a woman and of a man.

allele B

an
allele

woman man

Fig. 4.1

In the space below, draw these alleles as they might appear in a sperm cell that carries the Y
chromosome.

(2]
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(c) Fig. 4.2 shows how the alleles on one of the chromosomes might appear in a cell taken from
somewhere else in the man’s body. Allele B shows a mutation.

allele B

Fig. 4.2

Suggest two possible causes of the mutation.

(d) Mutated alleles such as that shown in Fig. 4.2 are usually recessive.

Use your knowledge of genetics to explain why society discourages marriage between
closely-related people.

[Total: 10]
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5 Table 5.1 shows the mean daily water intake and loss by a person.

Table 5.1
water intake / dm3 water loss / dm3
faeces 0.10
drinks 1.50 sweat 0.52
food 0.75 urine 1.50
exhaledair |  ........
Total 2.25 Total 2.50

(@) (i) Using the information in Table 5.1, calculate the daily loss of water in exhaled air.

(b) Explain why, even though 2.25 dm3 of water are taken in through the mouth, the faeces
contain only 0.10 dm? of water.

(d) The difference between water intake and water loss by a person is accounted for by water
produced by a metabolic process in the body. Name this metabolic process.

[Total: 9]
© UCLES 2015 5090/22/M/J/15
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Section B
Answer both questions in this section.
Write your answers in the spaces provided.

6 (a) For a named fruit or seed, describe how it is adapted for animal dispersal.

.............................................................................................................................................. [4]
(b) A student planted seeds from different types of plant in the same area of soil.
(i) Suggest why some of the seeds did not germinate.
...................................................................................................................................... [2]
(ii) Explain why several of the seedlings were unable to survive after a few weeks.
...................................................................................................................................... [4]

[Total: 10]
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7 (a) Describe each of the following processes:

(i) active transport

...................................................................................................................................... [4]
(ii) osmosis.
...................................................................................................................................... [3]
(b) Explain what happens to a red blood cell when it is placed in pure water.
.............................................................................................................................................. [3]

[Total: 10]
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Section C
Answer either question 8 or question 9.

Write your answers in the spaces provided.

8 (a) Outline the role of microorganisms in the production of yoghurt.

[Total: 10]
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9 Syphilis and HIV are both spread by sexual contact.

(@) Describe the cause and symptoms of syphilis.

[Total: 10]
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