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1 Table 1.1 shows some physical properties of metals A, B, C and D.

Table 1.1

metal density / g / cm3 melting point /°C hardness colour of metal salts

A 0.89 63 soft white

B 8.96 1083 hard blue

C 1.74 670 hard white

D 0.97 98 soft  white

 (a) (i) Identify a Group I metal from Table 1.1 using the letters A, B, C or D.

   Give a reason for your answer.

   metal ..........................................................................................................................

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

  (ii) Identify a transition metal from Table 1.1 using the letters A, B, C or D.

   Give a reason for your answer.

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

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

 (b)  Explain, in terms of metallic bonding, why all the metals in Table 1.1 are good 
conductors of electricity.

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

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

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

 (c) Electrical conductivity is a physical property of metals.

  State two other physical properties of metals not shown in Table 1.1.

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

  2 .................................................................................................................................... [2]
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2 Waves may be classified as transverse or longitudinal.

 (a) (i) Explain the difference between transverse and longitudinal waves.

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

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

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

  (ii) State one example of a longitudinal wave.

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

 (b) (i) A water wave with a frequency of 5 Hz travels at a speed of 15 m/s.   

   Calculate the wavelength of the water wave.

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

  (ii) A light ray enters a beaker of water at an angle of 30° to the normal.

   Water has a refractive index of 1.33.

   Calculate the angle of refraction for the light ray.

 .............................................. [3]
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3 Lungi receives a letter. 

 She investigates inks from pens belonging to students L, M, N and Q.

 Fig. 3.1 shows a chromatogram of the inks from the pens of students L, M, N and Q.

 

 

 

 

 

 

 

 

component of ink 

ink on
letter

line of 
origin

L M N Q

Fig. 3.1

 (a) Suggest a suitable solvent the student uses to obtain the chromatogram.

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

 (b) Explain why student N is the one that wrote the letter.

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

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

 (c) The ink samples are placed on the line of origin slightly above the solvent line.

  Explain why the line of origin is slightly above the solvent line. 

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

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

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

 (d) The components of the ink from student Q are invisible in the solvent.

  Describe how the components of the ink can be made visible.

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

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

   ...................................................................................................................................... [2]
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4 Fig. 4.1 shows a simple electromagnet with a plotting compass next to it.

 
coil

soft iron core

plotting compass

Fig. 4.1

 (a) Name a suitable material for the coil. 

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

 (b) State two ways of increasing the strength of the electromagnet.

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

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

 (c) Explain why soft iron is used as a core.

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

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

 (d) When the switch is closed, the needle of the plotting compass deflects.

  Explain why the needle deflects.

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

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

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

 (e) Draw, on Fig. 4.2, the poles of the soft iron core when the switch is closed. [1]

 switch

coil

Fig. 4.2
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5 Fig. 5.1 shows the structures of two allotropes of carbon, graphite and graphene.

    
graphite     graphene

Fig. 5.1

 (a) State one;

  (i) similarity in the structure of graphite and graphene,

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

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

  (ii) difference in the structure of graphite and graphene.

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

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

 (b) State one use of graphite and relate it to its property.

  use .....................................................................................................................................

  property .............................................................................................................................

   ...................................................................................................................................... [2] 
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6 Radioactive emission occurs randomly over space and time.

 (a) Describe radioactive emission.

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

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

 (b) Alpha and gamma radiation are examples of radioactive emissions.

  Describe the behaviour of alpha and gamma radiation in an electric field.

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

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

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

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

 (c) Radioisotopes are used to detect leaks from pipes carrying water.

  Describe how radioactive isotopes are used to detect leaks from water pipes.

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

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

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

   ...................................................................................................................................... [3]
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7 Hydrocarbons are organic compounds.

 (a) A hydrocarbon is made up of 85.7% carbon and 14.3% hydrogen by mass.

  (i) Calculate the empirical formula of this hydrocarbon.

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

  (ii) The hydrocarbon has a molecular mass of 70. 

   Determine its molecular formula.

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

 (b) An alkane with ten carbon atoms undergoes cracking to form a mixture of gases. 

  Ethene is one of the gases produced. 

  The experimental set-up is shown in Fig. 7.1.

F

water

mixture of gases E 

heat

alkane aluminium oxide

Fig. 7.1

  (i) Name apparatus F. 

    .............................................................................................................................. [1]
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  (ii) The ethene in E decolourises bromine water.

    Draw the functional group of hydrocarbons in the same homologous series as 
ethene.

 [1] 

  (iii) Name the other product of the cracking process.

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

 (c) Ethene undergoes addition polymerisation to form poly(ethene).

  (i) Describe addition polymerisation.

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

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

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

  (ii) Draw the structure of poly(ethene) [1]

  (iii) Explain why poly(ethene) causes serious pollution problems. 

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

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

    .............................................................................................................................. [2]
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8 An electric bell has a rating of 240 V, 0.7 A.

 (a) Calculate; 

  (i) its resistance,

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

  (ii) the charge moving in the circuit, if the bell is switched on for 2 minutes.

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

 (b)  The electric bell is connected with two appliances having resistance of 6 Ω and 3 Ω as 
shown in Fig. 8.1.

electric bell 

240 V a.c. 

Fig. 8.1

  (i) Calculate the combined resistance of the two appliances.

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

  (ii)  One of the appliances has a step-down transformer which transforms 240 V to 
12 V. 

    Calculate the number of turns in the secondary coil if the primary coil has 1000 
turns. 

.............................................. [2]
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9 (a)  Green copper(II) carbonate undergoes thermal decomposition to form black copper(II) 

oxide as one of the products.

  (i) Name the other product of this reaction.

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

  (ii)  Explain why the thermal decomposition of copper(II) carbonate is a chemical 
change.

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

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

 (b) Calcium carbonate also undergoes thermal decomposition. 

   Describe one similarity and one difference in the thermal decomposition of copper(II) 
carbonate and calcium carbonate.

  similarity..........................................................................................................................

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

  difference........................................................................................................................

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

 (c)  The copper(II) oxide formed can react with hydrochloric acid to form a soluble salt, 
copper(II) chloride. 

  Excess copper(II) oxide is used in this reaction.

  (i) Describe how pure crystals of copper(II) chloride can be prepared.

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

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

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

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

  (ii) The copper(II) oxide is used as a powder to increase the rate of the reaction.

   State two other factors that can increase the rate of the reaction.

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

   2  ........................................................................................................................... [2]
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10 Lunga moves a wire, GH, such that it cuts across a magnetic field as shown in Fig. 10.1. 
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Fig. 10.1

 The movement of the wire induces an electromotive force (e.m.f) in the wire. 

 (a) State one way in which the induced e.m.f can be increased. 

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

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

 (b)  Name the instrument that Lunga should connect at X in Fig. 10.1 to measure the 
charge generated.

  Give a reason for your answer.

  name of instrument  ...........................................................................................................

  reason  ...............................................................................................................................

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

 (c)  Draw, in Fig. 10.2, the magnetic field lines between the poles of the magnet  
S and N. [3] 
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Fig. 10.2
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 (d) Fig. 10.3 shows the direction of the induced current in the wire. 
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Fig. 10.3

   Indicate on Fig. 10.3, using an arrow, the direction of movement of the wire GH in order 
for the current to be induced in the direction shown. [1] 
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