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A converging lens can be used to form a small spot of light from the sun onto a sheet of
paper, as shown in Fig. 1.1.

light from
the sun

lens

spot of light

paper

Fig. 1.1
Two parallel rays of light from the sun are drawn on Fig. 1.1.
(@) (i) Complete the paths of the rays after they pass through the lens.
(ii) Name the distance labelled x on the diagram. .........ccccccoiiiiiiii e, 2]

(b) Explain why the paper may catch fire if the lens and paper are held still for about a
minute.
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Diamond and graphite are different crystalline forms of carbon. Both are macromolecules.
The diagrams in Fig. 2.1 and Fig. 2.2 represent the structures of these macromolecules.

3

Write your answers in the spaces provided beneath each diagram.
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diamond

Fig. 2.1

graphite

Fig. 2.2

number of
covalent bonds
made by each atom

description of
structure of
macromolecule
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A child suspends a magnet from a piece of string as in Fig. 3.1.

Fig. 3.1
(@) (i) Explain why the magnet comes to rest in a north-south direction.

.................................................................... [3]
Fig. 3.2 shows the results of placing different metal bars near the magnet.
metal result of placing different metal bars near magnet
P there is no force between metal P and the magnet
Q each end of metal Q attracts the magnet
R one end of metal R repels the shaded end of the magnet
Fig. 3.2
(b) (i) Name a possible metal for each of P, Q and R.
P e
Q e
R [3]

(i) State what you would expect to happen if the other end of metal R was brought up
to the shaded end of the magnet.
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4 Sodium chloride can be prepared from dilute hydrochloric acid and aqueous sodium e

hydroxide.

(a) Describe how a student can test that the solution of sodium chloride produced in this
reaction has pH 7.

1S | PSPPI 2]

(b) Describe how the student can obtain solid sodium chloride from the solution tested in

(a).
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A settee catches fire in a ground floor room in a hotel. The smoke and fumes spread as
shown in Fig. 5.1.

(@) Draw on the diagram labelled lines to show how the smoke would spread around the
room. (2]

smoke

settee

Fig. 5.1
(b) Thermal energy causes the smoke and fumes to spread in this way.

(i) Name this type of energy transfer.

2 e [3]
(c) When the fire reaches the bottom of the stairs it will advance very rapidly up the stairs.

Explain why this advance is so rapid.
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(a) Chlorine has two isotopes, 35Cl and 37Cl.

State one similarity and one difference between the nuclei of these two isotopes.

71011 =T YOO PPRPPPRR
AIFFEIENCE ..o [2]

(b) (i) State whatis seen when chlorine is bubbled into a colourless solution of potassium
iodide.
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Fig. 7.1 shows a balance which is being used to measure the mass of some gold.

pivot

masses

e

E 20cm i

gold

Tl

Fig. 7.1

(@) (i) Calculate the weight of the gold. The total mass of the gold is 0.38 kg (380 Q).

Give the units for your answer.

(g=10N/kg)

(i) Calculate the moment the gold produces about the pivot. Show your working.

moment = .......ccoeeiiiiiees Ncm [2]

(b) The density of gold is 19 g/ cm3. Calculate the volume of gold on the balance. Show

your working.

volume = ...ccooveeveveneee. cmd [3]
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(c) Gold is found in nature as a pure metal. State what this tells us about its position in the ”

activity series.
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8 A student puts some pieces of a solid hydrocarbon wax into a test-tube. She places this test- *

tube into a beaker of boiling water until all the solid wax has melted to form a liquid.

( test-tube
N -
- L __{- =1 boiling water
- - - - — | wax
Fig. 8.1

(a) Explain why she heats the wax in this way instead of heating the test-tube directly with a
burner.

0652/2/M/J/02



11 For

Examiner’s

: , Uk
(b) Another student puts a thermometer in the wax in the test-tube then removes the test- ”

tube from the boiling water. He notes the reading of the thermometer every minute as
the wax cools. His results are shown in Fig. 8.2.

A
_\A
50 \\
\
o
Q \\
>
£ \
o 40 N
3 B ¢
2 ~
N
N\
30
T S —
time
Fig. 8.2
(i) Using words from the list below complete the following sentences about this
experiment.
cooling endothermic exothermic melting solidifying warming
Between the points A and B on the graph, the liquid is ...........ccccveeereennn. . Between
the points B and C on the graph, the hydrocarbon is ...........ccccccoviineen. . This an

............................ process. [3]
(i) Use the graph to find the melting point of this hydrocarbon.

melting point = .........cccceeeee. °C [1]

(iii) How does the shape of the graph show that the hydrocarbon is pure?
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A racing car is travelling along a level track at constant speed. The car has kinetic energy
due to its motion.

(@) (i) Explain the meaning of the term energy.

.................................................................... [2]
The car brakes as it approaches a corner.
(b) (i) Into what form of energy is the kinetic energy changed?
(ii) Name the type of force that work is being done against.
............................................................................................................................... [2]
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10 A student uses a test-tube held as shown in Fig. 10.1 to collect some of the hydrogen
produced in a reaction.

hydrogen

test-tube

hydrogen

S~

\/ delivery tube

Fig. 10.1

(@) Explain why she keeps the test-tube upside-down until she is ready to test the gas.

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

(b) (i) Describe a chemical test for hydrogen.
5] PPN
1= | PSSP 2]

(ii) The reaction in this test for hydrogen is described by the following word equation.
hydrogen + oxygen — water

Use this word equation to construct the balanced chemical equation for this reaction.

(c) (i) Draw a ‘dot-cross’ diagram to describe the bonding in a molecule of water, H,O.
You need show only the outer electrons of each atom.

(2]

(ii) Name the type of bonding between the atoms in the water molecule.
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