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1  A piece of limestone was heated strongly for ten minutes. The solid was then left to cool.
  Cold water was added to the solid. The solid reacted with the water to form a solution, A.

water

limestone

lime (calcium oxide)

 (a)  Complete the boxes to label the pieces of apparatus. [2]

 (b) (i)  Suggest what could be used to hang the piece of limestone from the stand over the heat. 
Explain your answer.

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

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

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

 (ii)  In what position should the air hole of the Bunsen burner be?

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

 (c)  Predict the effect of

 (i)  solution A on pH indicator paper,

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

 (ii)  carbon dioxide on solution A.

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

[Total: 7]
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2  The alkanes are a homologous series of hydrocarbons which are used as fuels. Their general 
formula is CnH2n+2.

  The energy released when equal amounts of the fi rst fi ve alkanes were burned was measured. The 
results are shown plotted on the grid below.

1 2 3

value of n in general formula

4 5 6

4000

3000

2000

1000

500

energy
released
in kJ / mol

 (a)  Draw a line of best fi t on the grid. [1]

 (b)  Suggest two reasons why not all of the points lie on the line of best fi t.

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

 2  .................................................................................................................................................
[2]
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 (c)  Use your graph to work out the amount of energy released when the same amount of hexane, 
C6H14, is burned. Show clearly how you worked out your answer.

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

 (d)  A student predicted that the energy released by burning butane would be two times the energy  
produced by burning ethane.

  Suggest why she made this prediction and compare the values obtained for these two alkanes.

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

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

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

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

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

[Total: 8]
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3  Electricity was used to break down dilute sulfuric acid using the apparatus shown.

dilute
sulfuric acid

inert metal
electrodes

hydrogenoxygen

+ –

light bulb

 (a)  What name is given to this process?

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

 (b)  Give one observation which could be made during this experiment.

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

 (c)  Suggest a suitable metal for the inert metal electrodes.

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

 (d)  Give a test for oxygen gas.

 test  .............................................................................................................................................

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

 (e)  Why does hydrogen form at the negative electrode?

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

 (f)  The experiment was repeated using concentrated hydrochloric acid.

  Explain why this experiment was carried out in a fume cupboard.

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

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

[Total: 8]
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4  A student investigated the rate of reaction between magnesium ribbon and four different solutions 
of dilute sulfuric acid, A, B, C and D. The sulfuric acid was in excess in all experiments.

  Four experiments were carried out.

 (a) Experiment 1

  Using a measuring cylinder, 30 cm3 of aqueous sulfuric acid A was poured into a beaker. The 
stop clock was started and a 4 cm length of magnesium was added to the sulfuric acid in the 
beaker. The mixture was stirred constantly. The time taken for all of the magnesium to react 
and disappear was measured.

  The beaker was rinsed out with distilled water.

 (b) Experiment 2

  Experiment 1 was repeated using the solution B of sulfuric acid.

 (c) Experiments 3 and 4

  Experiment 1 was repeated, using the solutions C and D of sulfuric acid.
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 (d)  Use the stop clock diagrams to record the times in the table.

Experiment
number

concentration of sulfuric 
acid in mol / dm3 stop clock diagram

time for magnesium to
completely disappear

in seconds

1 1.0

0

0

10

30

151545 5

seconds

minutes

2 0.8

0

0

10

30

151545 5

3 0.6

0

0

10

30

151545 5

4 0.5

0

0

10

30

151545 5

[4]
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 (e)  Plot the results for Experiments 1, 2, 3 and 4 on the grid and draw a smooth line graph.

0 0.2 0.4 0.6

concentration of sulfuric acid in mol / dm3

0.8 1.0 1.2

140

120

100

80

60

40

20

0

time in
seconds

[3]

 (f) (i)  From your graph, deduce the concentration of the sulfuric acid if the time for the reaction 
was 80 s.

  Show clearly on the graph how you worked out your answer.

.......................... mol / dm3  [2]

 (ii)  From your graph, deduce how long the reaction would take if a solution of sulfuric acid of 
concentration 1.2 mol / dm3 was used.

  Show clearly on the graph how you worked out your answer.

.......................... s  [2]
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 (g)  Why was the same amount of magnesium used in Experiments 1, 2, 3 and 4?

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

 (h)  Another experiment was carried out.
  A 4 cm length of magnesium ribbon was added to dilute sulfuric acid. The temperature of the 

solution was measured before and after the reaction. The observations were recorded and the 
gas given off tested.

  Observations:  Rapid effervescence and the tube felt hot. A lighted splint popped.

 Use the thermometer diagrams to record the temperatures.

50

45

40

30

25

20

before addition
of magnesium

temperature
/ °C

temperature
/ °C

after addition
of magnesium

[2]

 (i) (i)  What type of chemical reaction occurred when magnesium reacted with sulfuric acid?

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

 (ii)  Identify the gas given off.

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

 (iii)  Suggest the effect on the temperature change if this experiment was repeated using 2 cm 
of magnesium ribbon.

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

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

 (j)  Suggest a different method which could be used to investigate the rate of the reaction between 
magnesium and sulfuric acid. State the difference in the apparatus used and measurements to 
be taken.

 apparatus  ...................................................................................................................................

 measurements  ...........................................................................................................................

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

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

[Total: 21]
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5  Two metal salt solutions, X and Y, were analysed. Solution X was iron(II) chloride.
  The tests on X and Y, and some of the observations, are given in the following tables.
  Complete the observations in the table.

tests observations

tests on solution X

(a)  Appearance of solution X. ......................................................................................  [1]

The solution was divided into four equal 
portions.

(b)  Dilute nitric acid and aqueous 
silver nitrate were added to the fi rst 
portion of solution. ......................................................................................  [1]

(c)  Aqueous sodium hydroxide was 
added to the second portion of 
solution and the mixture shaken. ......................................................................................  [2]

(d)  Excess aqueous ammonia was 
added to the third portion of 
solution. ......................................................................................  [1]

(e)  An oxidising agent was added to 
the fourth portion of the solution.

  Aqueous sodium hydroxide was 
then added to the mixture. ......................................................................................  [2]
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tests observations

tests on solution Y

The solution was divided into three 
equal portions.

(f)  Dilute hydrochloric acid was added 
to the fi rst portion of the solution. white precipitate formed

(g)  Aqueous sodium hydroxide was 
added to the second portion of the 
solution and the mixture shaken.

  Aluminium powder was added to 
the mixture and it was warmed 
gently. The gas given off was 
tested with damp red litmus paper.

effervescence

pungent gas evolved, litmus paper turned blue

(h)  Aqueous potassium iodide was 
added to the third portion of the 
solution. pale yellow precipitate

 (i)  What conclusions can you draw about solution Y?

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

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

[Total: 9]
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6  Toothbright

TOOTHBRIGHT

contains fluoride

  Toothbright toothpaste contains three compounds, sodium fl uoride, calcium carbonate and water.
  Calcium carbonate is insoluble in water and sodium fl uoride is soluble in water.

  Plan an investigation to fi nd out the percentage of calcium carbonate present in this toothpaste.
  You are provided with common laboratory apparatus.

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

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

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

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

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

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

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

  .....................................................................................................................................................   [7]

[Total: 7]
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