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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 bromide CaBr2 Ca2+ Br–

ammonium sulphate SO4
2–

tin(II) nitrate Sn(NO3)2

Fe2O3 O2–

sodium phosphate Na3PO4 Na+

Q1

(Total 7 marks)
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Q2

(Total 6 marks)

2. Complete the following sentences by inserting the name or formula of the appropriate 
element or compound.

 (a) When magnesium reacts with ................................................................ , the products 

  are magnesium chloride and ................................................................ gas.
(2)

 (b) A gas that burns in air to form water as the only product 

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

 (c) When sodium nitrate is heated strongly, ................................................................ gas

  is evolved.
(1)

 (d) When copper reacts with nitric acid, the brown 

  gas ................................................................ is evolved.
(1)

 (e) When sulphur dioxide dissolves in aqueous sodium hydroxide, the products are 

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

  and water.
(1)
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3. The following table shows the properties of five substances labelled A to E.

Substance Melting
point (°C)

Boiling
point (°C)

Electrical conductivity Effect of 
heating in airWhen solid When molten

A –157 –152 poor poor no reaction

B 650 1105 good good burns to form 
a solid oxide

C 765 1405 poor good no reaction

D –130 36 poor poor burns to form 
two products

E 114 444 poor poor burns to form 
an acidic gas

 Put a cross ( ) in the correct box to indicate which substance (A, B, C, D or E) could 
be:

 (a) a metal A B C D E

(1)

 (b) a non-metal A B C D E

(1)

 (c) a noble gas A B C D E

(1)

 (d) a hydrocarbon A B C D E

(1)

 (e) an ionic solid A B C D E

(1) Q3

(Total 5 marks)
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4. Use the Periodic Table on page 20 to help you complete the following statements.

 (a) The relative atomic mass of iodine is 

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

 (b) The number of electrons in an atom of zinc is

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

 (c) The number of neutrons in an atom of potassium is

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

 (d) The number of electrons in the outer shell of an atom of lead is

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

 (e) The number of electrons in an ion of calcium is

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

 (f) The electronic configuration of an atom of sulphur is

   .......................................................................................................................................
(1) Q4

(Total 6 marks)
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5. Complete the following statements by inserting the missing colours.

 (a) When magnesium ribbon is burned in air, a ......................................... solid is

  formed.
(1)

 (b) On heating, iodine sublimes to form a ......................................... vapour.
(1)

 (c) When aqueous ammonia is added to aqueous copper(II) sulphate, 

  a ......................................... precipitate is formed which dissolves in excess

  ammonia to form a ......................................... solution.
(2)

 (d) When chlorine is passed into aqueous sodium bromide, the colourless solution

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

 (e) When anhydrous cobalt chloride is dissolved in water, a .........................................

  solution is formed.
(1)

 (f) When carbon dioxide is bubbled through aqueous calcium hydroxide, a 

  ......................................... precipitate is formed.
(1) Q5

(Total 7 marks)
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6. (a) Balance the equations.

  (i) .................... NaOH + Al(NO3)3 → Al(OH)3  + .................... NaNO3
(1)

  (ii) 2Ca(NO3)2 → .................... CaO + .................... NO2 + O2
(1)

 (b) Write a balanced equation for each of the following reactions.

  (i) The reaction of aluminium with bromine to form aluminium bromide.

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

  (ii) The reaction of calcium hydroxide with ammonium chloride to form calcium 
chloride, ammonia and water.

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

 (c) Write the following equation as an ionic equation, showing only the ions involved in 
the reaction.

Ca(NO3)2(aq) + Na2CO3(aq) → CaCO3(s) + 2NaNO3(aq)

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

(Total 8 marks)
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7. (a) Three experiments were set up to investigate the rate of rusting of iron under different 
conditions.  Each involved an iron nail being placed in a test tube of water open to the 
air.

  Experiment 1: an iron nail only.

  Experiment 2: an iron nail with magnesium ribbon wrapped around it.

  Experiment 3: an iron nail with copper wire wrapped around it.

  (i) Arrange the experiments in order of rate of rusting, starting with the one that will 
rust fastest.

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

  (ii) Give the reason for the slow reaction in the experiment where rusting is the 
slowest.

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

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

    ................................................................................................................................
(2)
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 (b) (i) Draw a labelled diagram for an experiment to show that an iron nail will not rust 
in air if there is no water present.

(2)

  (ii) Draw a labelled diagram for an experiment to show that an iron nail will not rust 
in water if there is no air present.

(2) Q7

(Total 7 marks)
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8. Identify, by name or formula, A to D in the following reaction scheme.

 A   .......................................................................................................................................

 B   .......................................................................................................................................

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

 D   .......................................................................................................................................

9. A white powder was thought to be potassium sulphite.

 (a) When aqueous hydrochloric acid was added to the powder, a pungent smelling gas 
was evolved that turned blue litmus red.

  Identify the gas and give a further chemical test that would confirm its identity.

  Identity of gas:  ..............................................................................................................

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

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

  Results:  .........................................................................................................................
(3)

 (b) Give a test to show that the powder contains potassium ions.

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

  Result:  ...........................................................................................................................
(2)

Q8

(Total 4 marks)

ammonia
+
air

Compound B
+

steam

Compound D

Compound C

Catalyst A
900 °C

cool, add 
excess air

dissolve in 
water with 
excess air 

present

Q9

(Total 5 marks)
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10. Use the information in the table to answer the questions below.

Test Solution of hydrogen 
chloride in water

Solution of hydrogen 
chloride in methylbenzene

Electrical conductivity good poor

Reaction with sodium 
carbonate

Bubbles of colourless gas 
evolved No reaction

 (a) State what the electrical conductivity indicates about the type of particles present in 
each solution of hydrogen chloride.

  Solution in water:  .........................................................................................................

  Solution in methylbenzene:  ..........................................................................................
(2)

 (b) (i) Identify the particle responsible for the reaction of the aqueous solution of 
hydrogen chloride with sodium carbonate.  Write an equation for the reaction of 
this particle with the CO3

2– ion; include state symbols.

   Particle:  ..................................................................................................................

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

  (ii) Explain why sodium carbonate has no reaction with the solution of hydrogen 
chloride in methylbenzene.

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

    ................................................................................................................................
(1) Q10

(Total 6 marks)
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11. An excess of marble chips, CaCO3, was added to aqueous nitric acid in a conical flask at 
room temperature.  A plug of cotton wool was placed in the neck of the flask and the flask 
was weighed every minute for six minutes.  The results are shown below.

Time/min 0 1 2 3 4 5 6

Loss in mass/g 0.00 0.56 0.87 1.00 1.06 1.08 1.08

 The equation for the reaction is

CaCO3(s) + 2HNO3(aq) → Ca(NO3)2(aq) + CO2(g) + H2O(l)

 (a) State why the mass of the flask and contents decreased.

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

 (b) Why was a plug of cotton wool used?

   .......................................................................................................................................
(1)
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 (c) Plot the results on the grid below and draw a line of best fit through the points.

(3)

 (d) (i) Use the graph to describe how the rate of reaction changes during the 
experiment.

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

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

  (ii) Explain in terms of collision theory why the rate changes during the 
experiment.

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

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

    ................................................................................................................................
(2)
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 (e) State two ways by which the rate of reaction could be increased.

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

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

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

 (f) Calculate the volume of carbon dioxide produced in 1 minute at room temperature 
and atmospheric pressure.

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

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

   .......................................................................................................................................
(2) Q11

(Total 12 marks)
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12. (a) Two types of uranium atoms are 235
92U and 238

92U.

  (i) What is the name given to these two types of atoms?

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

  (ii) Complete the table to show the numbers of protons, neutrons and electrons in 
each atom.

protons neutrons electrons
235
92U

238
92U

(3)

  (iii) Explain why the two atoms have the same chemical properties.

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

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

 (b) One mole of a substance contains a number of specified particles equal to the 
Avogadro Constant, L.

  State, in terms of L, the number of

  (i) atoms in 20 g of neon:

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

  (ii) molecules in 20 g of hydrogen gas:

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

  (iii) electrons needed to discharge 2 moles of Zn2+ ions during electrolysis.

    ................................................................................................................................
(1) Q12

(Total 8 marks)
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13. (a) Nylon is a polyamide that can be made from the monomers below.

HOOC(CH2)4COOH        H2N(CH2)6NH2

  (i) Complete the central section to show the arrangement of all the bonds in the 
missing part of the polymer chain of nylon.

(1)

  (ii) What is the name given to this type of polymerisation?

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

 (b) Chloroethene, CH2 CHCl, can be polymerised to form poly(chloroethene).

  (i) Draw the displayed formula of chloroethene.

(1)

  (ii) Draw the displayed formula of the repeating unit in poly(chloroethene).

(1)

  (iii) What is the name given to this type of polymerisation?

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

C (CH2)4  .................... (CH2)6 N

HO
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  (iv) Use chloroethene and poly(chloroethene) to explain the difference between the 
terms saturated and unsaturated.

   Chloroethene: .........................................................................................................

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

   Poly(chloroethene):  ...............................................................................................

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

  (v) Draw the displayed formula for the product of the reaction between chloroethene 
and chlorine.

(1) Q13

(Total 8 marks)
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14. (a) Give two differences in physical properties between a metal and a non-metal.

  Difference 1:  .................................................................................................................

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

  Difference 2:  .................................................................................................................

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

 (b) Write an equation for and name the product of the reaction that takes place when 
water is added to

  (i) calcium oxide

   Equation  .................................................................................................................

   Name of product  ....................................................................................................
(2)

  (ii) sulphur dioxide

   Equation ..................................................................................................................

   Name of product .....................................................................................................
(2)
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 (c) Calcium oxide is an ionic compound.

  (i) Draw the full electron arrangement of the calcium ion and the oxide ion present 
in calcium oxide.  Include the charges on the ions.

 calcium ion oxide ion
(4)

  (ii) Explain what is meant by an ionic bond.

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

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

TOTAL FOR PAPER: 100 MARKS

END

Q14

(Total 11 marks)



20

*N31493A02020*


