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1  A 1000 kg bag of mealie-meal is dropped at a height of 100 m above the ground from a 

helicopter.

 [Take g 5 10 N/kg]

 (a) Calculate the weight of the bag.

weight 5  .................................................. [3]

 (b) Calculate the gravitational potential energy of the bag the moment it is released.

gravitational potential energy 5  ................................................... [2]

 (c)  Explain why the potential energy at the top is not equal to the kinetic energy when the 
bag hits the ground.

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

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

   ...................................................................................................................................... [2]
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2 The equation below shows a redox reaction.

 Zn(s) 1 Cu21(aq)  Zn21(aq) 1 Cu(s)

 (a) Define oxidation in terms of electron transfer.

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

 (b) State and explain which substance has been reduced in the above equation.

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

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

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

 (c) Copper combines with zinc to form an alloy known as brass.

  (i)  State two reasons why brass is used in the manufacture of door handles while 
copper is not.

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

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

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

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

  (ii) Explain, using metallic bonding, why copper is malleable.

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

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

    .............................................................................................................................. [2]
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3 Fig. 3.1 shows a thermos flask filled with hot tea.

plastic stopper

vacuum

silver painted glass walls

Fig. 3.1

 (a) Explain how the thermos flask reduces heat loss by conduction.

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

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

 (b)  The hot tea will eventually reach the temperature of the environment when the flask is 
left open.

  Describe how the hot tea eventually reaches the temperature of the environment.

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

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

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

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

 (c)  Suggest what would happen to the hot tea if the silver painted glass walls are replaced 
with black painted glass walls.

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

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

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

   ...................................................................................................................................... [3]
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4 Vapours from solutions A and B react to form ammonium chloride as shown in Fig. 4.1. 

 These solutions are hydrochloric acid and ammonia.

cotton wool
soaked in
solution A

ammonium chloride
cloud

cotton wool soaked
in solution B

Fig. 4.1

 (a) Explain why ammonium chloride is formed closer to solution B.

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

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

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

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

 (b) Ammonium chloride can be used as a fertiliser. 

   Ammonium nitrate is also a fertiliser and can be prepared by reacting ammonia with 
nitric acid.

  Explain why ammonium nitrate is preferred as a fertiliser to ammonium chloride.

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

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

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

 (c) Lime, CaO, is accidentally added to soil with ammonium nitrate fertiliser. 

  Ammonia, calcium nitrate and water are produced.

   Write a balanced chemical equation for the reaction of the lime with the ammonium 
nitrate.

   ...................................................................................................................................... [2]
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 (d) State how lime will reduce the acidity of the soil.

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

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

 (e) The formula of ammonia is NH3.

  Calculate the percentage by mass of hydrogen in ammonia.

 [2]
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5 Fig. 5.1 shows a fish in a pond and a bird flying above.

Fig. 5.1

 (a)  On Fig. 5.1, draw light rays to show the position of the bird as seen by the fish. 

  Mark the position of the bird with a cross. [4]

 (b) Calculate the angle of refraction when the angle of incidence is 60°.

  The refractive index of air is 1.3.

r 5  ........................................................... [3]
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6  A student sets up the apparatus to carry out the electrolysis of concentrated sodium chloride 

solution using carbon electrodes as shown in Fig. 6.1.

gas C
sodium chloride solution

gas D

Fig. 6.1

 (a) Name all the positive ions present in aqueous sodium chloride.

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

 (b) Name gases C and D.

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

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

 (c) Explain why the solution formed is alkaline.

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

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

   ...................................................................................................................................... [2]
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7 Fig. 7.1 shows an electric circuit consisting of a battery, two resistors and an ammeter.

6 V
8 Ω 4 Ω

A

Fig. 7.1

 (a) Calculate the total resistance of the circuit.

resistance 5  .........................................Ω [2]

 (b) Calculate the current through ammeter, A.

current 5  .............................................. A [2]

 (c) State the potential difference across the 4 Ω resistor.

potential difference 5  ............................................. V [1]

 (d) Calculate the power dissipated by the 8 Ω resistor.

power 5  .................................................. [3]

 (e) Explain why the 4 Ω resistor feels warmer than the 8 Ω resistor after several minutes.

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

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

   ...................................................................................................................................... [2]
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8 Fig. 8.1 shows the drilling and processing of crude oil. 

steel oil rig for drilling

oil

paraffin

ethene

water
carbon dioxide

hydrogen

steel legs covered
with zinc bars

E

F

�

�

Fig. 8.1

 (a) Name the processes E and F.

  E  .......................................................................................................................................

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

 (b) Explain why the steel legs that are in the water are covered with zinc bars.

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

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

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

 (c) Name the homologous series to which ethene belongs.

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

 (d) Draw a ‘dot-and-cross’ diagram of ethene.

[2] 
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 (e) Nylon is a synthetic organic polymer.

  Fig. 8.2 shows part of the structure of nylon.

N N 

H 

N 

H 

C C 

O O 

H 

N 

H 

C 

O 

C 

O 

Fig. 8.2

  (i) Name the linkage present in nylon.

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

  (ii) Name another polymer with the same linkage as nylon.

    .............................................................................................................................. [1]
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9 An 80 W radio, which contains a transformer, is connected to a 240 V socket.

 The transformer has 30 000 turns in the primary coil and 600 turns in the secondary coil.

 (a) Name this type of transformer.

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

 (b) Calculate the output voltage of the transformer.

output voltage  ......................................... [2]

 (c) Calculate:

  (i) the current, Is, in the secondary coil.

Is 5  .......................................................... [2]

  (ii) the current, Ip, in the primary coil.

Ip 5  .......................................................... [2]

  (iii)  State the assumption that has been made about the transformer when calculating 
the current in the primary coil.

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

    .............................................................................................................................. [1]
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10  Fig. 10.1 shows a graph of volume of hydrogen gas produced when 10 cm3 of 1.0 mol/dm3 

of hydrochloric acid solution reacts with 3 g of magnesium ribbon.

time/sec  0 

vo
lu

m
e/

cm
3

H 

K 

J 

Fig. 10.1

 (a) Identify the point H, J or K where the reaction is fastest.

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

 (b)  On the same diagram, sketch a graph that can be obtained if 1.0 mol/dm3 of 
hydrochloric acid solution reacts with 3 g of magnesium powder. [2]

 (c)  The equation for the reaction of magnesium and dilute hydrochloric acid is given below.

   Mg + 2 HCl  MgCl2 1 H2

  (i) Calculate the number of moles in 3 g of magnesium,

 ...................................................  moles [2]
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  (ii)  Calculate the number of moles in 10 cm3 of 1.0 mol/dm3 of hydrochloric acid 

solution,

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

  (iii) Hence show that magnesium is in excess in this reaction. 

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

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