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1 Fig. 1.1 shows the three states of matter with their interconversions.

melting 

Z X W 

Y 

Fig. 1.1

 (a) Name

  (i) the process Y  ........................................................................................................ [1]

  (ii)  the state of matter Z   ............................................................................................. [1] 

 (b)   Use the kinetic particle theory to explain the change in arrangement of particles during 
the melting process.

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

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

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

2  Fig. 2.1 shows a velocity-time graph for a motor-cyclist in the first 100 seconds of his 
journey. 

 

10 

time / s

velocity / m / s  

 

Fig. 2.1

 (a) The motor-cyclist is accelerating in region OA.

  Define acceleration.

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

   ...................................................................................................................................... [1]
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 (b) State the difference in the motion of the motor-cyclist between regions AB and CD.

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

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

 (c) Calculate the distance travelled by the motor-cyclist in the first 50 seconds.

 distance = ........................................ m [2]

 (d) At point E, the motor-cyclist reaches terminal velocity.

  Explain this statement by making reference to the forces involved.

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

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

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

   ...................................................................................................................................... [3]
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3 Fig. 3.1 shows the apparatus used to separate a mixture of four alcohols, G, H, J and K. 

 • alcohol G has a boiling point of 117 °C

 • alcohol H has a boiling point of 79 °C

 • alcohol J has a boiling point of 65 °C

 • alcohol K has a boiling point of 138 °C

 

mixture of alcohols
G, H, J and K

X

heater

water bath distillate

condenserto sink

water
inlet

Fig. 3.1

 (a) Name the apparatus labelled X, in Fig. 3.1.

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

 (b) Explain why alcohol J is collected as the first distillate. 

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

 (c)  Explain why alcohols G and K will remain in the flask and cannot be separated by this 
apparatus. 

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

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

 (d) The mixture was heated using a heater instead of a Bunsen burner flame.

  Explain why it is not advisable to heat the mixture using a Bunsen burner flame.

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

   ...................................................................................................................................... [1]
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4 Sound is a longitudinal wave. Some sounds are audible to the human ear.

 (a) State the range of audible frequencies to the human ear.

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

 (b) Explain why sound cannot be transmitted in a vacuum.

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

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

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

 (c)  Fig. 4.1 shows how echo sounding is used by sailors to estimate the depth of the sea.

 

emitted sound received sound

sea bed

Fig. 4.1

  (i) Describe an echo.

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

  (ii) The ship emits sound to the sea bed that is 4 500 m below sea level.

   The echo is detected after 6 seconds.

   Calculate the estimate of the speed of sound in sea water.

speed ........................................... m/s [3]

  (iii)  Electromagnetic waves travel faster than sound. 

   State two other features of electromagnetic waves.

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

   2  ...............................................................................................................................
[2]
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5 The following substances are Group VII elements.

 fluorine     chlorine     bromine     X     astatine

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

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

 (b) Describe a trend in one physical property of the Group VII elements. 

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

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

 (c) Chlorine gas is bubbled through different potassium halides as shown in Table 5.1. 

  Table 5.1

potassium fluoride potassium bromide potassium astatide

chlorine no reaction reaction reaction

colour 
change

no colour change orange

  (i)  Complete Table 5.1 by writing the colour change observed when chlorine is 
bubbled through potassium astatide. [1]

  (ii)  Explain why there is no reaction when the chlorine is bubbled through potassium 
fluoride. 

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

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

  (iii)  Write a balanced chemical equation for the reaction of chlorine gas, Cl2, with 
potassium astatide, KAt, to form potassium chloride and astatine.

    .............................................................................................................................. [2]
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6 Fig. 6.1 shows a metal sphere being charged by induction.

metal sphere 

insulating stand 

negatively charged 
polythene rod 

Fig. 6.1

 (a)  Draw, on Fig. 6.1, the distribution of charge in the metal sphere when the negatively 
charged polythene rod is brought near it. [2]

 (b) Charges are also involved in lightning.

  Describe how lightning occurs between a negatively charged cloud and the Earth.

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

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

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

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

 (c) A lightning bolt carries about 1 3 105 C of charge and lasts for about 0.1 second.

  Calculate the current produced by the lightning strike.

current = .............................................. [2]
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7 Fig. 7.1 shows apparatus for the fractional distillation of liquid air. 

 

air intake
L

M

P

Q

R

Fig. 7.1

 (a) Name the process that removes dust particles from the air in Fig. 7.1. 

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

 (b) Carbon dioxide is removed at structure P.

  Draw the arrangement of particles of the carbon dioxide as it is removed. 

[2]

 (c) Describe the role of external liquid nitrogen in Fig. 7.1.

   Your description should make reference to the structure on which the liquid nitrogen 
acts.

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

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

   ...................................................................................................................................... [2]
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8 (a) Digital systems have replaced analogue systems in electronics.

  State the difference between digital and analogue systems.

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

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

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

 (b) Digital electronics use electronic switches called logic gates.

  Fig. 8.1 shows a logic gate.

output 
input 2 

input 1 

Fig. 8.1

  (i) Name the logic gate in Fig. 8.1.

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

  (ii) Table 8.1 is a truth table for the logic gate in Fig. 8.1.

   Complete the truth table for the logic gate.

Table 8.1

input 1 input 2 output

0 0

0 1

0 0

1 1
[3]

 (c) Fig. 8.2 shows a circuit for an OR gate.

 

R

S

Fig. 8.2

  (i) State how you can make the lamp produce light.

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

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

  (ii) Draw, on Fig. 8.2, a voltmeter to measure the e.m.f. of the cell. [1]
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9  Gas X has a mass of 0.176 g and occupies a volume of 96 cm3 at room temperature and 

pressure (r.t.p).

 (a) Calculate the number of moles of gas X.

  [Use the molar gas volume as 24 dm3/mol at r.t.p.]

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

 (b) Calculate the molar mass of gas X.

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

 (c) Gas X is a non-metallic oxide. The oxide has two oxygen atoms.

  Name gas X.

   ...................................................................................................................................... [1]
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10  Radioactivity occurs when an unstable nucleus spontaneously emits an alpha particle, beta 

particle or gamma radiation.

 (a) State the nature of beta particles.

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

 (b)  An unstable nucleus of radium, Ra88
226  decays by emitting an alpha particle.

  Write a nuclear equation for this decay.

  Ra88
226   ........ 1 ........

 [3]

 (c) Fig. 10.1 shows a decay curve of a radioactive element. 

 time (days)
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per minute
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Fig. 10.1

  (i) Define radioactive decay.

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

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

  (ii) Use the graph in Fig. 10.1 to determine the half-life of the radioactive element.

    .............................................................................................................................. [2]
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11  A photographic film is coated with silver bromide.

 The parts on the film exposed to light change from white to grey and then to black.

 (a) Silver bromide is made up of ions.

  Determine the net oxidation state of silver bromide.

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

 (b) The silver ions are reduced when silver bromide is exposed to light.

  The reaction that occurs is:

  2AgBr  2Ag 1 Br2

  Write the equation for the reduction of silver ions.

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

 (c) Reduction also occurs in the Blast furnace. 

  Describe the reduction of iron(III) oxide by carbon monoxide to form iron.

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

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

 (d) Silver is recycled since it is a precious metal.

  State one environmental reason for recycling metals. 

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

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

12 Ethene is a hydrocarbon that is part of a homologous series.

 (a) Describe a homologous series. 

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

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

 (b) Ethene can be obtained from the products of fractional distillation of crude oil.

  Outline how ethene can be obtained from paraffin using a suitable catalyst. 

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

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

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

   ...................................................................................................................................... [3]
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 (c)  Ethene undergoes an addition reaction with steam to form ethanol.

  Describe, in general terms, what happens during an addition reaction.

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

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

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

 (d) Ethanol undergoes oxidation with potassium dichromate(VI).

   Draw the structure of the compound formed when ethanol is oxidised by potassium 
dichromate(VI). 

[2]

 (e) Ethanol is a hydrocarbon with many uses.

  (i) Ethanol and petrol are both used as fuels.

   State one advantage of using ethanol as a fuel instead of petrol. 

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

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

  (ii) Explain why ethanol is suitable to use as a hand sanitiser. 

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

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