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2
1 (a) Each box below contains a description of a solid, a liquid or a gas.

Join each box to the correct diagram. One has been done for you.

It takes up the shape of
its container and has a gas
constant volume.

The particles form a
regular arrangement.

liquid
The particles are
widely spaced out.
The particles are kept i solid

in place and only vibrate.

[2]
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(b) A student sets up the apparatus shown in Fig. 1.1.
He wants to use this apparatus to detect thermal radiation.

glass tube

L — rubber bung

-

water

flask coated with
black paint

Fig. 1.1

(i) Describe what the student would observe when the flask coated with black paint is
exposed to a source of thermal radiation.

................................................................................................................................... [1]
(ii) Explain the observation in (i) in terms of water particles.
................................................................................................................................... [3]
(iii) Suggest why the flask is coated with black paint.
(1]
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4

Fig. 2.1 shows a fetus developing in the uterus.

Fig. 2.1

(@) Name the parts labelled X, Y and Z.

z (3]

(c¢) Anna is planning to start a family. She smokes 6 cigarettes a day.
Explain why Anna should give up smoking before she becomes pregnant.
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3 (a) Table 3.1 shows some information about the elements in Group VII of the Periodic
Table. Use the Periodic Table on page 20 to help you with this question.

(i) Complete the table.

Table 3.1
Period in which the , o
clement is found symbol physical state at 25 °C

Cl

Br

I
[2]

(ii) Fluorine is the Group VIl element in Period 2.
Suggest the physical state of fluorine at 25 °C.

(1]

(b) Bromine exists as diatomic molecules, Br,. Bromine molecules react with magnesium
atoms to form magnesium bromide.

(i) State the type of chemical bonding in bromine molecules.

................................................................................................................................... [1]
(ii) The formula of magnesium bromide is MgBr,.
Explain what is meant by this formula.
................................................................................................................................... [1]
(c) (i) State one element which is often added to water intended for drinking.
(1]

(ii) Suggest and explain what might happen if the element you have named in (i) was
not added to water intended for drinking.
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4 (a) A radioactive tracer can be used to detect leaks in water pipes.
The tracer is placed in the water flowing through the pipe and a radiation detector is
used to check for radiation coming from water leaking out of the pipe.

(i) Suggest a suitable instrument for detecting the radiation.

(ii) State two precautions which should be taken when handling and storing the
radioactive tracer.

(b) Beta-radiation is one form of ionising radiation.

(i) Explain why beta-radiation is said to be ionising.
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(c¢) The flow chart shows how electricity is produced in a nuclear power station. Use

Complete the flow chart by filling in the missing words.

During nuclear fission ...........cccccvunnn..e. energy is released.

This energy is used to change water into ........................... .

!

This causes @ ......ccccceeeeecnnnnnnes to turn which then turns a generator.

[3]
(d) (i) The voltage of the electricity generated is increased using transformers for
transmission through power lines to the users.

Explain why this is done.

(ii) The electrical supply to a house is at a voltage of 220V.
An electric kettle is plugged into the supply.
The current flowing through the heating element of the kettle is 10 A.
Calculate the resistance of the heating element.

Show your working and state the formula that you use.

formula used

working

ohms [2]
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5 (a) The list below contains descriptions of some different parts of cells.
A contains genes made of DNA
B controls what enters and leaves the cell
C s fully permeable

Write the letter or letters of the descriptions that fit each of these parts of cells.
Each part may have one letter, two letters or no letters at all.

nucleus

cell wall

chloroplast

cell surface membrane [3]

(b) Fig. 5.1 shows a cell from a plant root.

Fig. 5.1

This cell takes up water from the soil.
The water is than carried up to the leaves in the xylem vessels.

(i) Name the type of cell in Fig. 5.1.

(1]
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(iii) In the leaves, a small amount of the water is used for photosynthesis.
Write the word equation for photosynthesis.
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6 Petroleum (crude oil) provides many important products including fuels and polymers.

gaseous fuels
O /
— — liquid fuels
| QU1
OlL —_—
N~

I ™~ polymers

petroleum oil refinery
(crude oil)

(@) Name the two main elements which are always found combined together in fuels
obtained from petroleum.

(b) Butane is a gaseous fuel obtained from petroleum.

(i) State one form of energy that is transferred to the surroundings when butane is
oxidised.

(c) Table 6.1 shows the total number of atoms which are combined in molecules of three
compounds A, B and C.

Table 6.1
compound A B C
qumber of atoms 60 000 11 26
in one molecule

Suggest and explain which one of these compounds is a polymer.
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(d) Compounds containing the element sulphur are usually removed from fuels obtained Use

from petroleum. The sulphur is collected and used to make sulphuric acid.

(i) State the number of sulphur atoms in one molecule of sulphuric acid.

(ii) Explain why the removal of sulphur compounds from fuel reduces environmental
damage.

© UCLES 2006 0653/02/M/J/06 [Turn over
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7  Fig. 7.1 shows sugar cane growing in Fiji. Use

Fig. 7.1

(a) In Fiji, much of the land is hilly. It often rains very hard.

With reference to Fig. 7.1, explain how the fields of sugar cane can help to reduce soil
erosion.

(b) Would a field of sugar cane have a low species diversity or a high species diversity?
Explain your answer.

© UCLES 2006 0653/02/M/J/06
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(c¢) Sugar cane is used to produce sugar, which can be used in cooking. Use

A man eats a cake containing sugar.

(i) Describe how the sugar is absorbed into his blood.

(i) Explain how his blood sugar level will be prevented from rising too high after he has
eaten the cake.

© UCLES 2006 0653/02/M/J/06 [Turn over
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8 The element iron is extracted from iron ore, which is a rock found in the Earth’s crust.

(@) The main iron compound in iron ore is iron oxide. When iron oxide reacts with carbon
monoxide, iron is produced. The word equation for this reaction is shown below.

iron oxide + carbon monoxide —> iron + carbon dioxide

(i) State one difference between an element such as iron and a compound such as
iron oxide.

................................................................................................................................... [1]
(ii) The reaction shown in (a) is an example of oxidation and reduction.
State and explain briefly which substance has been reduced in this reaction.
................................................................................................................................... [2]
car body made
from mild steel
galvanised underside
of car
Fig. 8.1
Mild steel is an alloy containing a large amount of iron.
(i) Name an element, other than iron, which is present in mild steel.
(1]

© UCLES 2006 0653/02/M/J/06

For
Examiner's
Use



15

(ii) The steel on the underside of the car is galvanised by coating it with a layer of zinc.
This protects the steel from rusting.

Suggest how this prevents the steel from rusting.

(c) Fig. 8.2 shows a test-tube containing a small piece of galvanised steel reacting in
sulphuric acid.

——— sulphuric acid

alvanised steel
&

Fig. 8.2

Suggest the names of two salts which will remain in the solution in the test-tube when
all of the galvanised steel has reacted.
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9 (a) An athlete takes part in a race. His performance is shown on the speed-time graph in

Fig. 9.1.
10 - B C
speed |
m/s 5
0 A 1 1 1 1 D 1
0 5 10 15 20 25
time/s
Fig. 9.1

Use the graph to describe the motion of the athlete between

(i) AandB,

(ii) BandC,

(iii) CandD. 3]

(b) Calculate the distance travelled between 5 seconds and 20 seconds.
Show your working and state the formula that you use.

formula used

working
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