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1 Fig. 1.1 represents the arrangement of atoms or molecules in four different substances, 
A, B, C and D.

Fig. 1.1

(a) Which substance is an alloy? ................................................................... [1]

(b) Which substance is a compound? ............................................................ [1]

(c) Which substances are elements? .......................... and .......................... [1]

(d) Which substance could be carbon dioxide? ............................................. [1]

A B

C D

2 For

Examiner's

Use

5129/02/M/J/03



2 A measuring cylinder contains 80 cm3 of water and has a total mass of 300 g.

A stone is then lowered into the cylinder. The new reading of the volume is 110 cm3 and the
total mass is 390 g.

The readings are shown in Fig. 2.1.

Fig. 2.1

(a) What is the mass of the stone? ............................................................. g [1]

(b) What is the volume of the stone? ...................................................... cm3 [1]

(c) Use your answers to (a) and (b) to calculate the density of the stone.

[3]

80cm3

mass= 300g

110cm3

mass= 390g
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3 (a) Inspired air differs from expired air.

State three differences between inspired and expired air.

1. ......................................................................................................................................

2. ......................................................................................................................................

3. ................................................................................................................................ [3]

(b) Fig. 3.1 shows some apparatus for comparing inspired and expired air.

Fig. 3.1

Each test-tube contains bicarbonate indicator solution. In atmospheric air, bicarbonate
indicator solution is red. In expired air it turns yellow. The reaction is reversible.

At the start of the experiment the bicarbonate indicator in both test-tubes is red. A
person breathes in and out through the middle tube.

In which test-tube will the bicarbonate indicator solution go yellow?

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

bicarbonate
indicator
solution

test-tube 1 test-tube 2

breathe in and
out here
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(c) The yellow bicarbonate indicator solution is put into the apparatus in Fig. 3.2.

Fig. 3.2

The apparatus is left in sunlight for two hours. The yellow solution becomes red again.

(i) Suggest why the bicarbonate indicator changes colour.

..................................................................................................................................

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

(ii) Name the process in the plant that causes the colour change.

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

(iii) State the word equation for this process taking place in the plant.

..................................................................................................................................

............................................................................................................................ [2]
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4 A student investigated the reactivity of some metals. He placed small pieces of the metals
copper, iron, magnesium and zinc in test-tubes containing the same volume of hydrochloric
acid. The acid in each tube had the same concentration and initial temperature.

His observations are shown in Fig. 4.1.

Fig. 4.1

(a) Use his observations to list the metals in order of reactivity, the most reactive metal
first.

1. .......................................................

2. .......................................................

3. .......................................................

4. ....................................................... [2]

(b) Suggest why the hydrochloric acid should be the same concentration and temperature
in each of the test-tubes.

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

(c) (i) Name the gas given off when the metals react with hydrochloric acid.

..................................................................................................................................

(ii) State the test for this gas.

..................................................................................................................................

..................................................................................................................................
[2]

(d) State the name and formula of the salt formed when zinc reacts with hydrochloric acid.

name ................................................. formula ..................................... [2]

copper iron magnesium zinc

bubbles
of

gas
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5 Fig. 5.1 shows how the displacement of particles in a wave varies with distance from the
source.

Fig. 5.1

(a) Use Fig. 5.1 to determine

(i) the wavelength,

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

(ii) the amplitude.

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

(b) The wave shown in Fig. 5.1 has a frequency of 5.0 Hz.

(i) State what is meant by frequency.

..................................................................................................................................

............................................................................................................................ [2]

(ii) Use your answer to (a)(i) to calculate the speed of the wave.

[3]

20161284 181410

distance from source / cm

620
–6

–2

2

6

–4

0displacement / mm

4
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6 (a) (i) State three different uses of energy within the body.

1. ..............................................................................................................................

2. ..............................................................................................................................

3. ........................................................................................................................ [3]

(ii) Suggest three ways in which energy can be lost from the body.

1. ..............................................................................................................................

2. ..............................................................................................................................

3. ........................................................................................................................ [3]

(b) The recommended daily energy intake for a man aged 45 is 12 100 kJ and for a 
75 year old man is 8 800 kJ.

Suggest a reason for this difference in daily energy intake.

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

7 Sulphur dioxide is produced when coal is burnt in air. Sulphur dioxide causes acid rain.

(a) Write the symbol equation for the burning of sulphur in oxygen.

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

(b) When the sulphur dioxide dissolves in rain water what happens to the pH value of the
rain water?

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

(c) State two environmental problems caused by acid rain.

1. ......................................................................................................................................

2. ................................................................................................................................ [2]
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8 Fig. 8.1 shows an electric kettle. The heating element heats the water around it.

Fig. 8.1

(a) Explain, in detail, how the rest of the water in the kettle is heated by convection.

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [3]

(b) Suggest two reasons why the body of the kettle is made of plastic rather than metal.

1. ......................................................................................................................................

2. ................................................................................................................................ [2]

(c) The mains plug of the kettle has three connections. One of them is called the live.
What are the names of the other two connections?

........................................... and ............................................. [2]

(d) The mains supply is 230 V. The current in the heating element of the kettle is 8.0 A.

Calculate the resistance of the heating element.

[2]

water

heating element
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9 Fig. 9.1 shows a section through part of a green leaf.

Fig. 9.1

(a) Name the tissue in which water is carried through the leaf.

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

(b) From Fig. 9.1 give

(i) the letter that identifies the tissue in (a), .................. [1]

(ii) the letter that identifies tissue containing chlorophyll. .................. [1]

(c) Name the process by which water is lost from the leaf.

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

A

B

C

D

E
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10 Ethane and ethene are both hydrocarbons. They can be distinguished from each other
using aqueous bromine solution.

(a) (i) State the colour of aqueous bromine solution.

...................................................

(ii) State what you would see when aqueous bromine solution is added to ethane and
to ethene in separate test-tubes.

ethane ......................................................................................................................

ethene ......................................................................................................................
[3]

(b) Both hydrocarbons burn in oxygen. What are the products of complete combustion of
the hydrocarbons?

............................................................. and .............................................................. [2]

11 Fig. 11.1 shows a simple electric bell. When the switch is closed the metal ball hits the gong.

Fig. 11.1

(a) Explain why the metal ball moves when the switch is closed.

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [3]

(b) What difference, if any, does it make if the cells are reversed?

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

(c) Complete the following sentence about the energy changes taking place in the cells.

The cells change ……………………… energy into ……………………… energy. [2]

switch clamp

springy metal

iron

metal ball

gong

electromagnet
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12 Fig. 12.1 shows a section through a flower.

Fig. 12.1

(a) Suggest one use for each of the labelled parts.

A ......................................................................................................................................

B ......................................................................................................................................

C ......................................................................................................................................

D ................................................................................................................................ [4]

(b) On Fig. 12.1, mark with a cross (X) a place where fertilisation occurs. [1]

(c) After fertilisation, what do the ovule and the ovary become?

The ovule becomes a ................................................... .

The ovary becomes a ................................................... . [2]

C

B

D

A
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13 (a) Ammonia contains nitrogen and hydrogen and is represented by the formula NH3.

Use the information from the Periodic Table to help you complete Fig. 13.1 to show the
arrangement of the outer shell electrons in a molecule of ammonia.

Fig. 13.1
[2]

(b) (i) Name the type of bonding present in ammonia.

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

(ii) Explain, in terms of particles, why the boiling point of ammonia is –34 °C.

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

H
H

H

N
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14 Fig. 14.1 shows a bar magnet being pushed into a coil of wire to induce an e.m.f.

Fig. 14.1

(a) State three factors that affect the size of the induced e.m.f.

1. ......................................................................................................................................

2. ......................................................................................................................................

3. ................................................................................................................................ [3]

(b) The induced e.m.f. produces a current through the coil.

State two ways by which the current may be reversed.

1. ......................................................................................................................................

2. ................................................................................................................................ [2]

NS
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15 Fig. 15.1 shows some plant tissue.

Fig. 15.1

(a) (i) Name the type of cell marked X.

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

(ii) Name the process by which water enters cell X.

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

(iii) Suggest why cell X is better at taking in water than cell Y.

..................................................................................................................................

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

(b) Suggest four ways in which water is used in a plant.

1. ......................................................................................................................................

2. ......................................................................................................................................

3. ......................................................................................................................................

4. ................................................................................................................................ [4]

cell X

cell Y
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16 An element X exists as two isotopes 28X and 30X.

(a) What are isotopes?

..........................................................................................................................................

.................................................................................................................................... [2]

(b) Complete the following table.

[3]

(c) How do the chemical properties of each isotope of the element compare with each
other? Explain your answer.

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]

(d) Use the Periodic Table to identify element X.

.................................................. [1]
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17 Ball A and ball B in Fig. 17.1 are both made of polythene.

Fig. 17.1

(a) A polythene ball, initially uncharged, can be given a negative charge by rubbing it with
a duster.

What type of charge does the duster gain? ............................................................... [1]

(b) Fig. 17.2 shows the two balls after they have each been given a negative charge.

Fig. 17.2

Explain why the two balls do not hang vertically.

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

A B

A B

nylon threads
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