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1  Ammonia gas can be prepared using the apparatus below. A mixture of two solids, ammonium 
sulfate and calcium hydroxide, is heated.

ammonium sulfate
and calcium hydroxide

ammonia

silica gel

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

 (ii) Show, by using an arrow, where heat is applied. [1]

 (b)  Why is the ammonia collected by upward delivery as shown, and not over water?

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

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

 (c)  A stopper from a bottle of concentrated hydrochloric acid was placed near the ammonia gas.
  Clouds of white smoke were seen. Explain this observation.

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

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

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

 (d)  Give a different test for ammonia gas.

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

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

[Total: 10]
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2  Four bottles of liquids have lost their labels.
  The liquids are known to be:

 a solution of chlorine in water

 dilute sulfuric acid

 hexene

 limewater

  Outline the chemical tests you could do to identify and distinguish between the liquids in each 
bottle.

liquid chemical test result

a solution of
chlorine in water

dilute sulfuric acid

hexene

limewater

[8]

[Total: 8]
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3  A student prepared crystals of magnesium sulfate, MgSO4.7H2O, from magnesium carbonate.
  The procedure followed was in three steps.

 Step 1  Some solid magnesium carbonate was transferred from a bottle into a beaker.

 Step 2  A dilute acid was slowly added to the beaker until all the magnesium carbonate had 
reacted. Magnesium sulfate solution was produced.

 Step 3  The solution was evaporated to crystallising point in an evaporating dish.

 (a)  What should be used to transfer the magnesium carbonate in Step 1?

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

 (b) (i)  Name the acid used in Step 2.

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

 (ii)  Why was the acid not heated in Step 2?

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

 (c) (i)  Which reactant was in excess?

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

 (ii)  Suggest why this reactant should not have been in excess.

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

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

 (d) (i) How would the student know when the crystallisation point had been reached in Step 3?

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

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

 (ii)  Suggest the effect of heating the magnesium sulfate crystals.

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

[Total: 7]
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4  A student carried out an experiment to measure the temperature changes when aqueous sodium 
hydroxide reacted with dilute hydrochloric acid.

  One experiment was carried out.

  Using a measuring cylinder, 25 cm3 of the aqueous solution of sodium hydroxide was poured into a 
polystyrene cup. The initial temperature of the solution was measured.

  A burette was fi lled with dilute hydrochloric acid to the 0.0 cm3 mark.
  10.0 cm3 of dilute hydrochloric acid was added to the aqueous sodium hydroxide in the cup and 

the mixture stirred. The maximum temperature of the solution was measured. A further 10.0 cm3 of 
dilute hydrochloric acid was added to the cup and the mixture stirred. The highest temperature of 
the mixture was measured.

  Further 10.0 cm3 portions of dilute hydrochloric acid were added to the cup, until a total volume of 
60 cm3 of hydrochloric acid had been added. After each addition the mixture was stirred and the 
highest temperature measured.

 (a)  Use the thermometer diagrams to record the temperatures measured in the table.

30

25

20

volume of dilute
hydrochloric acid

added / cm3

thermometer
diagrams

temperature of
solution in

polystyrene cup / °C

0.0

40

35

30

10.0

50

45

40

20.0

60

55

50

30.0

60

55

50

40.0

60

55

50

50.0

55

50

45

60.0

 [3]
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 (b)  Plot the results for the experiment on the grid. Draw two straight lines through the points and 
extend them until they cross.

60

50

40

30

20

10

0
0.0 10.0 20.0 30.0

volume of dilute hydrochloric acid added / cm3

highest
temperature
reached / °C

40.0 50.0 60.0

[4]

 (c) (i)  Use your graph to estimate the temperature of the reaction mixture when 25.0 cm3 of 
dilute hydrochloric acid were added to 25 cm3 of aqueous sodium hydroxide.

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

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

 (ii)  What volume of dilute hydrochloric acid was needed to completely neutralise 25 cm3 of 
aqueous sodium hydroxide?

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

  .......................................................................................................................................   [3]
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 (d)  Which reactant had the highest concentration? Explain your answer.

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

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

 (e)  What type of chemical reaction, other than neutralisation, occurs when dilute hydrochloric acid 
reacts with aqueous sodium hydroxide?

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

 (f)  Predict the temperature of the mixture after two hours. Explain your answer.

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

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

 (g)  Suggest how the reliability of the results could be checked.

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

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

[Total: 19]
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5  Two metallic salt solutions, A and B, were analysed. A was aqueous iron(III) chloride.
  The tests on the solutions and some of the observations are in the table.
  Complete the observations in the table.

tests observations

tests on solution A

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

(b)  Aqueous sodium hydroxide was 
added to about 1 cm3 of solution A. ......................................................................................  [2]

(c)  Aqueous ammonia was added to 
about 1 cm3 of solution A. ......................................................................................  [1]

(d)  Dilute nitric acid and aqueous 
silver nitrate were added to about 
1 cm3 of solution A. ......................................................................................  [1]

tests on solution B

(e)  Appearance of solution B. colourless liquid

(f)  Drops of aqueous sodium 
hydroxide were added to solution B.

  Excess sodium hydroxide was then 
added to the mixture.

white precipitate formed

precipitate dissolved

(g)  Drops of aqueous ammonia were 
added to solution B.

  Excess ammonia was then added.

white precipitate formed

precipitate remained

(h)  Dilute nitric acid and aqueous 
barium nitrate were added to about 
1 cm3 of solution B.

white precipitate formed
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 (i)  Identify solution B?

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

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

[Total: 7]
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6 Oven cleaners

 (a)  Some liquid oven cleaners contain particles of an insoluble solid, bentonite, suspended in an 
aqueous solution.

  Outline an experiment to obtain a pure sample of bentonite from the oven cleaner.

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

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

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

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

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

 (b)  Oven cleaners contain an aqueous solution of sodium hydroxide.
  Plan an investigation to show which of two different oven cleaners, C and D, contains the 

more concentrated solution of sodium hydroxide.
  You are provided with common laboratory apparatus and chemicals.

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

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

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

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

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

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

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

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

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

  ..............................................................................................................................................   [6]

[Total: 9]
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