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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.

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

It expands the most
when heated.

liquid
The particles are only
very weakly attracted
to each other.
The particles have very
strong forces of . solid

attraction between them.
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(b) Fig. 1.1 shows a cylinder containing carbon dioxide held in by a piston. Use

——————— piston

carbon dioxide gas
Fig. 1.1
The volume in the cylinder is reduced by pushing in the piston.

Explain, in terms of particles, how this affects the pressure on the walls of the cylinder.
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2 Several members of Rohani’s family have an iliness called PKU. Use

PKU is caused by a recessive allele, a. The normal allele is A.

(a) Explain what is meant by a recessive allele.

(b) Rohani has PKU. She has collected information about her parents and grandparents.
This is the family tree that she has drawn.

O O

Q unaffected female

@ | b d} O female with PKU

unaffected male

b d} male with PKU

Rohani

(i) What is Rohani’'s genotype?

[1]

(ii) Rohani’'s parents have the same genotype as each other.

Draw a genetic diagram to show how Rohani inherited PKU from her parents.

[3]
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(c) The bodies of people with PKU cannot use amino acids properly. If they have too much Use
of a particular amino acid in their blood, it can cause brain damage. Rohani has to eat a
special diet to make sure this does not happen.

Suggest which kinds of foods Rohani must be especially careful about.
Explain your answer.
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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 24 to help you with this question.

Complete the table.
Table 3.1
symbol solid, I|q2u5|d08r gas at
Cl
Br

(1]
(b) Chlorine exists as diatomic molecules, Cl. Chlorine molecules react with methane,
CHg4, to form a compound having the formula CCl,.

(i) Complete the bonding diagram below to show
e the chemical symboils of the elements in a molecule of methane,

¢ the arrangement of the outer electrons of each atom.

[2]

(ii) The symbolic equation below showing the reaction between chlorine and methane
is not balanced.

Balance the equation.

Ch + CH, —> CCL + HC1 [1]
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(iii) Fluorine and bromine also react with methane. Suggest which of the three Use

elements, fluorine, chlorine or bromine, reacts with methane most vigorously.

Explain your answer.

element llllllllllllllllllllllllllllllllllllllllllllllllllllllllll
OXPIANGLON || e ssssssssssssesssss s ssss st s ss et s sss s sesssssennnnns
................................................................................................................................... (1]
(c) The chemical symbols below represent isotopes of chlorine.
35 37
17 Cl 17 Cl
(i) Describe how the nuclei of these isotopes differ from one another.
................................................................................................................................... [2]
(ii) Calculate the relative molecular mass of the compound CClL.
Show your working.
(2]
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4 (a) Sodium -21 and sodium -24 are two radioactive isotopes that decay with half-lives of 23 Use

seconds and 15 hours respectively.

Sodium -24 can be used to detect leaks in water pipes. Sodium chloride containing
sodium -24 is placed in the pipe and a radiation detector is used to check for radiation
coming from water leaking out of the pipe.

(i) Explain the meaning of the term radioactive decay.

(ii) Explain why sodium -24 is more suitable than sodium -21 as a radioactive isotope
for detecting leaks in water pipes.

................................................................................................................................... [1]
(ifi) A sample of sodium -24 of mass 1.6 g was stored for a few days.
Calculate the mass of sodium -24 that will remain after 45 hours.
Show your working.
(2]
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(b) Some radioactive isotopes are used to generate electricity in nuclear power stations. Use

(i) The voltage of the electricity generated is increased by 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

© UCLES 2006 0653/03/M/J/06 [Turn over
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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 WaII ------------------------------------------------------------------------------

cell surface membrane [2]

(b) Fig. 5.1 shows an experiment to investigate osmosis.

| capillary tube

\ /
Yk — - water
artiall .
P y starch solution
permeable
membrane

After five minutes, the level of the liquid inside the capillary tube had risen.

(i) Explain why the liquid rose up the tube.

© UCLES 2006 0653/03/M/J/06
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(ii) At the end of the experiment, the liquid outside the membrane was tested for Use

starch.
Describe how this test would be carried out and the colour you would expect to

see.

how the test is carried out

(c) Plants take up water from the soil into their roots by osmosis. The water is then carried
up to the leaves in the xylem vessels.

Describe the pathway that the water takes as it travels from the soil into the xylem
vessels in the root.

© UCLES 2006 0653/03/M/J/06 [Turn over
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6 Petroleum (crude oil) provides many important products including fuels and polymers.

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

N
petroleum oil refinery
(crude oil)

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

Name two products that are formed when butane burns in the air.

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

Table 6.1
compound A B C D
r]umber of atoms 60 000 5 26 2
in one molecule

(i) Suggest and explain briefly which one of these compounds is methane (natural
gas).

(ii) Suggest and describe the type of chemical reaction that has occurred to form
molecules of compound A.

© UCLES 2006 0653/03/M/J/06
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(c¢) Cracking is a process which converts large hydrocarbon molecules into smaller ones, Use
some of which contain double covalent bonds in their molecules.

(i) Describe briefly how hydrocarbon molecules are cracked.

(ii) A colourless hydrocarbon is shaken with aqueous bromine. After some time the
bromine has not changed colour.

What does this result suggest about the bonding in the hydrocarbon?

Explain your answer.

© UCLES 2006 0653/03/M/J/06 [Turn over



14 For

Examiner's

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) Sugar cane has flowers that are pollinated by the wind.
Suggest one feature you would expect these flowers to have.

© UCLES 2006 0653/03/M/J/06
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(c) Sugar cane produces glucose by photosynthesis. The glucose is changed into other Use

sugars. These sugars can be used to make sweet foods such as cakes and chocolate.

A man eats a cake containing glucose.

(i) Describe how the glucose 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.

(iii) The process that controls the level of blood sugar is an example of negative
feedback.

Explain the meaning of the term negative feedback.

© UCLES 2006 0653/03/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 formula of iron oxide is Fe;O3 and the formula of oxide ions is o~
Deduce the formula of the iron ions in iron oxide.
Explain your working.
................................................................................................................................... [2]
car body made
from mild steel
galvanised underside
of car
Fig. 8.1
Explain how galvanising prevents the steel on the underside of the car from rusting.
(2]

© UCLES 2006 0653/03/M/J/06
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(c) Fig. 8.2 shows a test-tube containing dilute sulphuric acid reacting with pieces of zinc. Use

The zinc was in excess and eventually all of the acid had reacted.

—— sulphuric acid

| zinc

Fig. 8.2

(i) State the formula and charge of an ion which is present in all acidic solutions.

.................................................................. [1]

(ii) State one observation which would show that all of the acid had reacted.

(ifi) Predict and explain what would be observed if a piece of magnesium is added to
the solution remaining in the test-tube.

© UCLES 2006 0653/03/M/J/06 [Turn over
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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. (2]

(b) Calculate the distance travelled between 0 seconds and 20 seconds.

Show your working.

(c) During part of the race, the athlete is travelling at a constant speed. What can be said
about the forward and backward forces acting on the athlete at this time?

© UCLES 2006 0653/03/M/J/06
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(d) The mass of the athlete is 60kg. Use

(i) His initial forward acceleration is 2 m/s®. Calculate the force required to give this
acceleration.

Show your working and state the formula that you use.

formula used

working

(ii) The athlete does 3000 J of work in 5 seconds. Calculate the power developed by
the athlete.

Show your working and state the formula that you use.

formula used

working
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(e) Fig. 9.2 shows three designs for a trophy, P, Q and R. The position of the centre of
mass of each trophy is marked with an X.

1

P Q R

Fig. 9.2

State and explain which trophy would be the most stable. You may draw diagrams if it
helps your answer.

© UCLES 2006 0653/03/M/J/06
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