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Answer all the questions.

2

1 Table 1.1 shows some of the external features of the five classes of vertebrates.

Complete the table by using a tick (v') to indicate if each class has the feature or a cross (%)
if it does not. The first row has been completed for you.

Table 1.1

feature

fish

amphibia

reptiles

birds

mammals

mammary
glands

X

X

v

fur / hair

scales /
scaly skin

external
ears

feathers
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2 Fig. 2.1 shows the blood supply for the liver of a mammal.

vena cava

vena cava

Fig. 2.1

(a) Blood from organ X is carried to the liver by blood vessel Y.
Name

(i) organ X,
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Fig. 2.2 shows some liver cells as seen with a light microscope. For

Examiner's
Use

Fig. 2.2

(b) (i) Label, on Fig. 2.2, the structures A, B and C.

(3]
(ii) The distance P-Q is 0.06 mm.
Calculate the magnification of Fig. 2.2.
Show your working.
Magnification = x [2]
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Liver cells absorb glucose and amino acids from the blood and help to regulate the For
concentrations of these substances in the blood. Examiner’s

Use

(c) Explain how liver cells help to regulate the concentration of glucose in the blood in
response to hormones from the pancreas in each of the following situations.

Blood glucose concentration is higher than normal.

[Total: 15]
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3 (a) Fig. 3.1 shows the activity of an enzyme produced by bacteria that live in very hot
water.
35
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Using the information in Fig. 3.1, describe the effect of increasing temperature on the
activity of the enzyme.

Enzymes extracted from bacteria are used in biological washing powders.

(b) Describe how bacteria are used to produce enzymes for biological washing powders.

© UCLES 2009 0610/32/M/J/09

PMT

For
Examiner's
Use



PMT

7
(c) Food and blood stains on clothes may contain proteins and fats. For
Examiner's
Explain how enzymes in biological washing powders act to remove food and blood Use

stains from clothes.

(d) When blood clots, an enzyme is activated to change a protein from one form into
another.

Describe the process of blood clotting.

[Total: 14]

© UCLES 2009 0610/32/M/J/09 [TU rn over



8

4 Fig. 4.1 is a photograph of a root of radish covered in many root hairs.

Fig. 4.1

(@) Root hairs absorb ions, such as nitrate ions and magnesium ions, from the soil by
active transport.

Explain how ions are absorbed by active transport into root hairs.

Many plants can be cultivated in nutrient solutions rather than in soil. This method of
cultivation is called hydroponics. Using this method a student investigated the growth rate

of radish plants.

Fig. 4.2 shows the apparatus that the student used.

——— solution
.

outflow

solution — —
\

inflow

nutrient solution — }}:{{,

Fig. 4.2
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The student determined the dry mass of 10 radish plants over a period of time and
calculated the rate of growth of the plants. The results are shown in Table 4.1.

Table 4.1
time / weeks ?zjir::ﬁa‘;ft;? ;?;;Zfs;? ag;{(
grams
1 1.3 1.3
2 6.2 4.9
3 17.5 11.3
4 20.4 2.9
5 26.7 |
6 28.0 1.3

(b) Calculate the rate of growth of the radish plants during week 5 and enter your answer
in Table 4.1. (1]

(c) Describe three factors that the student should keep constant during this investigation.

1 Y N R R R R N N N R RN R R R RN N R RN RN R R N RN RN R NN NN N R R RN N R NN R R R R R N R R R RN RN EEEEEEEEEEEEEEEEEEEEED
2. ------------------------------------------------------------------------------------------------------------------------------------
3. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
.......................................................................................................................................... [3]
(d) Describe how the student would find out the dry mass of the radish plants.
(3]
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(e) The student also grew some radish plants in a solution that contained all the mineral For
ions required by plants except nitrate. The radish plants did not grow as well as those | Examiner's
given all the mineral ions. Use

(i) Describe the appearance of plants grown without any nitrate ions.

(f) Plants also require magnesium ions. If plants are grown where there is very little
magnesium available they show deficiency symptoms.

Explain how a deficiency of magnesium ions leads to poor growth in plants.

[Total: 17]
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5 (a) Define the term gene.

The medical condition sickle cell anaemia is widely distributed in Africa, parts of Asia and
the Americas. People with sickle cell anaemia have red blood cells with an abnormal form
of haemoglobin.

The gene for haemoglobin exists in two forms:

H" = allele for normal haemoglobin
H® = allele for abnormal haemoglobin

(b) Complete the genetic diagram below to show how two people who are heterozygous
for this gene may have a child who has sickle cell anaemia.

Use the symbols H" and H® in your answer.

parental phenotypes normal X normal
parental genotypes ... X .
gametes . +
child’s genotype ...l
child’s phenotype sickle cell anaemia
(3]
(c) Describe the effects of sickle cell anaemia on the body.
[4]
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(d) Fig. 5.1 is a map that shows the distribution of the allele for the abnormal form of For

haemoglobin (H%) and malaria in Africa. Examiner's
Use

g sickle cell allele
. malaria

Fig. 5.1

Explain how natural selection is responsible for the distribution of the allele for the
abnormal form of haemoglobin (H®).

© UCLES 2009 0610/32/M/J/09
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(e) Sickle cell anaemia is an example of the variation that exists in the human population. For

It is a form of discontinuous variation. Examiner's
Use

Explain why sickle cell anaemia is a form of discontinuous variation.

[Total: 16]
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6 An agricultural student investigated the flow of biomass and energy on a livestock farm in a For
country where winters are very cold. The farmer grows wheat to feed to the livestock, which | Examiner's
are animals kept in sheds where they are not allowed to move very much. The student Use
investigated the efficiency of this method of producing food for humans.

The student discovered that an area of 250 m? of wheat provided 140 kg of animal feed.

Table 6.1 shows the results of the student’s investigation.

Table 6.1
area of wheat field / m? 250
energy from the Sun that is 9x107
available to the wheat crop / kJ
biomass of animal feed from the

140

wheat crop / kg
energy in animal feed / kJ 2 000 000
increase in mass of animals fed 50
140 kg feed / kg
energy in 50 kg meat that is
available to humans / kJ 380 000

(@) Table 6.1 shows how much energy the wheat crop receives from the Sun
while it is growing in the field.

Suggest three reasons why only a small proportion of that energy is available in the
animal feed from the harvested wheat.

(b) Calculate the energy in the meat that is available to humans, as a percentage of the
energy in the animal feed. Show your working.

Answer = ............ % [2]
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(c) Using the information in Table 6.1, explain why it is more efficient for humans to gain For
their food from the first trophic level rather than from the second trophic level. Examiner’s

Use

(d) The student suggests to the farmer that it is better for the livestock if they are not kept
in sheds. The farmer replies that his animals will grow more slowly if kept outside.

Describe two reasons why animals kept in sheds gain weight faster than those kept
outside.

(e) Explain why acid rain has become an important environmental problem in some parts
of the world over the past 100 years.

[Total: 14]
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