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Answer ALL the questions.

1. Complete the table.

Name of compound Formula of 
compound

Formula of
cation

Formula of
anion

calcium chloride CaCl2 Ca2+ Cl–

lead(II) carbonate Pb2+

Fe(OH)3 Fe3+

chromium(III) oxide Cr2O3

Q1

(Total 6 marks)
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2. Identify, by name or formula, the elements or compounds that fit the following 
descriptions.

 (a) A pale yellow non-metallic element.

   .......................................................................................................................................
(1)

 (b) An element that consists of diatomic molecules and is purple in the vapour state.

   .......................................................................................................................................
(1)

 (c) A monatomic gas in Period 5 of the Periodic Table.

   .......................................................................................................................................
(1)

 (d) The product of the reaction between hot iron metal and dry chlorine gas.

   .......................................................................................................................................
(1)

 (e) The least reactive element in Group 2 of the Periodic Table.

   .......................................................................................................................................
(1) Q2

(Total 5 marks)
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3. Complete the following statements by inserting the missing colours.

 (a) At room temperature, bromine is a ...................................................... liquid.
(1)

 (b) When concentrated nitric acid is added to copper, ..............................................
nitrogen dioxide is evolved.

(1)

 (c) When water is added to anhydrous copper(II) sulphate, the solid

  turns ............................................
(1)

 (d) When aqueous sodium carbonate is added to aqueous calcium chloride, 

  a ................................................... precipitate is formed.
(1)

 (e) When damp pieces of red and blue litmus are placed in a gas jar of hydrogen

  chloride, one piece changes from ...................................... to ......................................
(1) Q3

(Total 5 marks)
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4. Complete the table.

Particle Number of 
protons

Number of 
neutrons

Number of 
electrons

19
9F 9

80
35Br– 35

19 20 18
Q4

(Total 7 marks)
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5. Give the number of

 (a) electrons in the outer energy level of antimony (atomic number = 51)

   .......................................................................................................................................
(1)

 (b) atoms in one molecule of (CH3)2CHCH2CHBr2

   .......................................................................................................................................
(1)

 (c) carbon atoms in one molecule of an alkane that contains ten hydrogen atoms

   .......................................................................................................................................
(1)

 (d) moles of oxygen molecules required to react completely with four moles of hydrogen 
molecules 

   .......................................................................................................................................
(1)

 (e) moles of sodium hydroxide needed to neutralise 500 cm3 of 0.25 mol dm–3 nitric 
acid.

   .......................................................................................................................................
(1) Q5

(Total 5 marks)
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6. Write balanced equations for the following reactions.

 (a) magnesium + oxygen →  magnesium oxide

   .......................................................................................................................................
(2)

 (b) potassium hydroxide + carbon dioxide → potassium carbonate + water

   .......................................................................................................................................
(2)

 (c) aluminium sulphate + sodium hydroxide → aluminium hydroxide + sodium sulphate

   .......................................................................................................................................
(2)

 (d) ethanol + sodium → sodium ethoxide + hydrogen

   .......................................................................................................................................
(2) Q6

(Total 8 marks)



Leave 
blank

8

*N35919A0816*

7. (a) State and explain what you would observe when zinc granules are added to a solution 
of copper(II) sulphate.  Write an equation for the reaction, including state symbols.

  Change in appearance of the zinc:

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

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

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

  Change in appearance of the solution:

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

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

   .......................................................................................................................................
(4)

  Equation:  .......................................................................................................................
(2)

 (b) State what would be seen when bromine water is added in turn to aqueous sodium 
chloride and to aqueous sodium iodide.  Write an equation for a reaction that occurs.

  Observation with sodium chloride:  ..............................................................................

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

  Observation with sodium iodide:  .................................................................................

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

  Equation:  .......................................................................................................................

   .......................................................................................................................................
(4) Q7

(Total 10 marks)
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8. (a) Describe how concentrated aqueous ethanol can be manufactured by fermentation of 
sugar and by hydration of ethene.

  (i) Starting from sugar solution.

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

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

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

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

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

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

   Equation: C6H12O6  →  ......... C2H5OH  +  ...................
(5)

  (ii) Starting from ethene and steam. 

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

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

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

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

   Equation:  ................................................................................................................
(4)

 (b) (i) Give one environmental advantage of the fermentation method.

    ................................................................................................................................
(1)

  (ii) Give two advantages of the method using hydration of ethene.

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

    ................................................................................................................................
(2) Q8

(Total 12 marks)
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9. (a) When a piece of iron is placed in a beaker of water, it becomes covered in rust and 
the water turns yellow.  When a piece of iron is placed in a sealed test tube of water 
that has been boiled for several minutes, no reaction occurs.

  (i) Explain the difference in behaviour of the iron in the two experiments.

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

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

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

    ................................................................................................................................
(2)

  (ii) Give a test and the result to show that the yellow solution formed contains 
iron(III) ions.  Write an ionic equation for the reaction that occurs.

   Test:  .......................................................................................................................

   Result:  ....................................................................................................................

   Equation:  ................................................................................................................
(3)

 (b) (i) Explain why an iron nail that has a strip of magnesium ribbon wrapped around it 
before being placed in a beaker of water does not rust.

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

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

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

    ................................................................................................................................
(2)

  (ii) Give two other ways by which rusting can be prevented. 

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

    ................................................................................................................................
(2) Q9

(Total 9 marks)
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10. Zinc can be obtained from its ore by a process which includes electrolysis of aqueous zinc 
sulphate using inert electrodes.  Zinc is obtained at the cathode and oxygen at the anode.

 (a) Complete the following ionic equations for the reactions that occur at the electrodes.

  (i) Reaction at the cathode: Zn2+ + .............. → ...................

  (ii) Reaction at the anode: 4OH– – 4e– → ................... + O2
(2)

 (b) 20 faradays of electrical charge were passed through the solution.

  (i) Calculate the number of moles of zinc formed at the cathode.

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

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

    ................................................................................................................................
(2)

  (ii) Calculate the mass of zinc formed at the cathode.

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

    ................................................................................................................................
(1)

  (iii) How many moles of oxygen gas were evolved?

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

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

    ................................................................................................................................
(1)

  (iv) Calculate the volume of oxygen evolved at room temperature and atmospheric 
pressure. 

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

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

    ................................................................................................................................
(2) Q10

(Total 8 marks)
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11. (a) (i) The rate of the reaction between marble chips and hydrochloric acid can be 
increased by breaking the chips into smaller pieces.  Explain, using the kinetic 
theory, why this happens.

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

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

    ................................................................................................................................
(2)

  (ii) State, and explain, one other way by which the rate of this reaction can be 
increased.

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

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

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

    ................................................................................................................................
(3)

 (b) Some chemical reactions reach equilibrium under a given set of conditions.  Consider 
the reaction represented below.

A2(g)  +  B2(g)    2AB(g)  ∆H is negative

  (i) State with a reason what effect, if any, an increase in temperature would have on 
the position of equilibrium.

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

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

    ................................................................................................................................
(2)

  (ii) State with a reason what effect, if any, an increase in pressure would have on the 
position of equilibrium.

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

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

    ................................................................................................................................
(2)
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  (iii) State with a reason what effect, if any, an increase in pressure would have on the 
rate of reaction.

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

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

    ................................................................................................................................
(3) Q11

(Total 12 marks)
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12. Some average bond dissociation energies are given in the table below.

Bond Average Bond Dissociation Energy / kJ mol–1

C H
C C
C O
C=O
O H
O=O
Si Si
Si H
Si O

410
350
360
745
465
495
230
318
374

 (a) Use the average bond dissociation energies in the table to calculate the enthalpy of 
combustion of propane.

H C C C H

H

H

H

H

H

H

 + 5 O=O  →  3 O=C=O + 4 H O H

  (i) Calculate the energy needed to break the bonds in

   1 mole of propane: ..................................................................................................

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

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

   5 moles of oxygen: .................................................................................................

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

   Total energy needed: ...............................................................................................
(4)



Leave 
blank

15

*N35919A01516*

  (ii) Calculate the energy released when the bonds are formed in

   3 moles of carbon dioxide: .....................................................................................

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

   4 moles of steam: ....................................................................................................

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

   Total energy released: .............................................................................................
(3)

  (iii) Calculate the enthalpy of combustion, ∆H, for the reaction.

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

    ................................................................................................................................
(2)

 (b) Carbon and silicon are in the same group of the Periodic Table.  Carbon forms 
compounds in which there are long chains of carbon atoms.  Silicon does not form 
compounds in which there are long chains of silicon atoms.  Use the values in the 
table to suggest an explanation for this difference.

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

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

   .......................................................................................................................................
(2)

 (c) The compound silane, SiH4, spontaneously oxidises in air to form a compound 
containing Si O bonds.  Use the values in the table to suggest an explanation for 
this.

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

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

   .......................................................................................................................................
(2)

TOTAL FOR PAPER: 100 MARKS

END

Q12

(Total 13 marks)
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