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2
1 Fig. 1.1 shows an uncalibrated liquid-in-glass thermometer.

liquid capillary tube

- —

Fig. 1.1

(@) (i) Name a suitable liquid to use in the thermometer.

.................................................................. [1]
(ii) State the physical property of the liquid on which the operation of the thermometer
depends.
................................................................................................................................... [1]
(b) (i) Explain what is meant by a fixed point.
................................................................................................................................... [2]
(i) What are the values of the fixed points on the Celsius temperature scale?
UPPET fIX@A POINE e eesssseesssseessssssessssssesssss s s ssss s et
lOWer fIXEd PO et ssss s ss s ssssssasssanns [2]
(c) The thermometer is to be calibrated.
The two fixed points are marked on the thermometer.
Describe the remaining stages in calibrating the thermometer.
(2]
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2 Chlorine is a member of Group VII of the Periodic Table.

Examiner's
(a) (i) State the name given to Group VIl elements. Use
................................................................................................................................... [1]
(ii) Name a Group VIl element which is less reactive than chlorine.
................................................................................................................................... [1]
(ifi) Name the Group | element which is in the same Period as chlorine.
(1]

(b) Complete Table 2.1 by giving the name and chemical formula of an ionic and a
covalent compound of chlorine.

Table 2.1

compound name formula

ionic

covalent

[4]
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3 Fig. 3.1 shows a man balancing on a tightrope. For

Examiner's
Use

d
Fig. 3.1

(@) On Fig. 3.1 mark a possible position of the centre of mass of the man. Label it C. [1]

(b) The mass of the man is 75kg.

(i) Explain what is meant by mass.

(ii) Calculate the weight of the man.

[g = 10N/kg]

© UCLES 2012 0652/22/0/N/12



(c) The man jumps off the tightrope.

The graph in Fig. 3.2 shows his speed in a vertical direction after jumping.

8.0
6.0
speed
m/s 40
2.0
0
0 0.2 0.4 0.6 0.8
time/s
Fig. 3.2
Use Fig. 3.2 to find
(i) the maximum speed of the man,
speed = m/s [1]

(ii) the height, d, of the wire above the ground.

d= m [3]

For
Examiner's
Use
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4 Fig. 4.1 shows apparatus used to react copper(II) oxide with hydrogen.

For
Examiner's
Use
5 flame
hydrogen —»
S
T copper(Il) oxide
heat
Fig. 4.1

(@) (i) Copper(Il) oxide is black.

State the colour change you would see when copper(II) oxide is reduced to copper
by hydrogen.

(iii) Explain what this reaction shows about the relative reactivity of copper and of
hydrogen.

(b) Describe how you could show that carbon (charcoal) is more reactive than copper and
less reactive than magnesium.
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5 Ammonium sulfate, (NH4),SO4, and ammonium nitrate, NHsNO3, are important For

nitrogen-containing fertilisers. Examiner's
Use

(a) Name two substances which react together to make ammonium nitrate.

(b) Calculate the relative molecular mass of ammonium sulfate.

[Relative atomic masses: A;: H,1; N,14; O,16; S,32.]

answer [2]

(c) Show by calculation that there is 35% nitrogen by mass in ammonium nitrate, NH;NO;.

[Relative molecular mass of ammonium nitrate is 80]

(2]

(d) Ammonium sulfate contains less nitrogen by mass than ammonium nitrate.

Suggest why ammonium sulfate is sometimes preferred as a fertiliser.
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6 Fig. 6.1 shows the refraction of red light as it passes through a parallel sided glass block.

N

For
Examiner's
Use

N

Fig. 6.1
(@) On Fig. 6.1 mark
(i) an angle of incidence and label it i, [1]
(ii) an angle of refraction and label it r. [1]

(b) Blue light refracts more than red light.
Blue light is shone along the same incident path as the red light.

On Fig. 6.1, draw the path of the blue light as it passes through the block and emerges
into the air. (2]

© UCLES 2012 0652/22/0/N/12
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(c) Fig. 6.2 shows a parallel beam of light incident on a converging lens. For

Examiner's
beam of light lens principal focus Use

—
J

YY VY VY

Fig. 6.2
(i) On Fig. 6.2 draw rays to show the path of the light after it passes through the lens.
(3]
(ii) On Fig. 6.2 draw an arrow to show the focal length of the lens. [1]

(d) Powerful lenses are usually very thick.

Images formed by these lenses have coloured edges.

Suggest and explain a reason for this. You will find it helpful to use the information from
parts (b) and (c¢) in your explanation.
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7 Danielle is investigating the resistance of a length of constantan wire. For

Examiner's
She builds the circuit shown in Fig. 7.1. Use

constantan wire

Fig. 7.1

(iii) On Fig. 7.1, show how Danielle should connect a meter to measure the potential
difference across the wire. [2]

(b) When the potential difference across the constantan wire is 4.5V, the reading on the
ammeter is 0.12A.

Calculate the resistance of the constantan wire.

resistance = unit [3]

© UCLES 2012 0652/22/0/N/12
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(c) Danielle connects a second identical constantan wire in parallel with the original wire. For

Examiner's
State how Use

(i) the total resistance in the circuit changes,

(d) A third piece of constantan wire has the same length as the original wire but has a
larger diameter.

State how the resistance of the third wire compares with the resistance of the original
wire.

Give a reason for your answer.
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8 Fig. 8.1 shows apparatus used in an experiment to react hydrochloric acid with excess For
calcium carbonate to produce carbon dioxide. Examiner's
Use

lumps of .
) hydrochloric
calcium = ¢ Q) acid

carbonate

Fig. 8.1

(@) Complete Fig. 8.1 to show apparatus used to collect and measure the volume of the
carbon dioxide. [2]

(b) Describe a test to show that the gas collected is carbon dioxide.

test

(c) Table 8.1 shows the volume of carbon dioxide collected during the experiment.

Table 8.1
time/minutes _vo_lume of carbon 3
dioxide collected/cm
0 0
1 15
2 26
3 34
4 40
5 40
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(i) On Fig. 8.2, plot the results from Table 8.1.

50

40

30
volume of
carbon
dioxide/cm?®

20

10

0
0 1 2 3

time/minutes

Fig. 8.2

(ii) On Fig. 8.2, draw the curve of best fit.

(iii) Explain why the reaction stops after 4 minutes.

(iv) The experiment is repeated using the same mass of calcium carbonate. This time

powder is used instead of lumps.

On Fig. 8.2, sketch the curve for this experiment.

© UCLES 2012 0652/22/0/N/12
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9 (a) Complete Table 9.1 to show the gases formed,

listed react with dilute sulfuric acid.

Table 9.1

if any, when each of the substances

substance added

gas, if any, formed

copper

magnesium

sodium carbonate

(3]

(b) A saltis formed when a metal oxide neutralises an acid.

Complete the word equation for this reaction.

metal oxide + acid —» salt + [1]

© UCLES 2012 0652/22/0/N/12
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10 (a) Fig. 10.1 shows the structure of the alkane, ethane.
H H
T
Lo

Fig. 10.1

Draw a similar diagram to show the structure of the alkene, ethene.

ethene [2]

(b) Name an alkane with four carbon atoms and give its formula.
name

formula [2]

© UCLES 2012 0652/22/0/N/12
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