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1. (a) Equal volumes of different samples of water were shaken with equal volumes of
soap solution in three separate test tubes.
The height of the lather in each test tube was measured.

sample of water | height of lather (cm)

A 0
B 6
C 6

(i) What is formed in the mixture of A and soap solution instead of lather?

(i1) What is the name of the type of water that does not form a lather with soap
solution?

(iii) How could you treat another sample of A so that it would form a lather when
shaken with soap solution?

(b) Describe and explain what you would see when the following solutions are shaken
with soap solution.

(1) caleium Nitrate SOIULION ...o.o.o.voveeeeece oo

(Total 8 marks)

Leave

blank
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2. Silver chloride (AgCl) can be prepared by reacting silver nitrate (AgNO;) solution with
sodium chloride solution. Silver chloride is insoluble.

(a) Complete the balanced equation, including state symbols, for this reaction.

3)

(b) Describe how you would obtain a pure, dry sample of silver chloride from silver
nitrate solution and sodium chloride solution.

(c) Three test tubes contain solutions of potassium chloride, potassium bromide and
potassium iodide.

Dilute nitric acid and silver nitrate solution are added to each solution.
A precipitate is formed in each test tube.

Draw a line to join each solution to the result of the test.

solution test result

e | cream precipitate

potassium chloride | e

. red precipitate

potassium bromide |

« | white precipitate

potassium iodide |

« | yellow precipitate

&)
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(d) Describe a test to show the presence of potassium in solid potassium chloride.

(Total 11 marks)

Leave
blank
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3. Calcium hydroxide and calcium carbonate are white solids.

(a) In an experiment, a small powdered sample of each of these solids is shaken with
water in a test tube. Calcium hydroxide forms a solution and calcium carbonate
forms a suspension.

Describe what you would see in each test tube.
(1) calcium hydroxide

(b) (i) Describe and explain what you would see when some Universal indicator
solution is added to calcium hydroxide solution.

N12312 6
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(¢) Draw a line to join each compound to the formula of the main substance present in it.

compound formula
. CaCoO,
marble .
« | CaSiO,
gypsum :
. CaCl,
slag .
. | CaSO,

(&)

(Total 10 marks)

Leave

blank
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4. Sulphuric acid is manufactured by the Contact process.

(a)

(b)

N12312

The sulphur used in this process can be obtained by burning hydrogen sulphide in
a limited supply of air.

Write the balanced equation for the combustion of hydrogen sulphide (H,S) to
form sulphur and water.

A later stage in the Contact process is the catalytic oxidation of sulphur dioxide to
sulphur trioxide. This reversible reaction takes place at a pressure of about two
atmospheres and a temperature of about 450 °C.
The equation for the catalytic oxidation of sulphur dioxide is

280,(g) + O,(g) = 2S04g)

(i) Name the catalyst used in this reaction.

(ii) Calculate the volume of sulphur dioxide and the volume of oxygen needed to
produce 100 dm’ sulphur trioxide.

(You should assume 100% conversion and that all volumes are measured at
the same temperature and pressure.)

volume of sulphur dioxXide = ..o

volume of oxygen T USSP O PP P U SR PUOUUUSOUPPORt

Leave
blank




(iii) State one advantage of using a pressure higher than two atmospheres for the
oxidation of sulphur dioxide.
Explain your answer.

(Total 9 marks)
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blank
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The concentration of a solution of sodium hydroxide was found by titrating the solution
with 0.200 mol dm * sulphuric acid.

25.0 cm® of the sodium hydroxide solution required 31.5 ¢cm? of the sulphuric acid for
complete reaction.

The equation for the reaction is
2NaOH + H,SO, ——> Na,80, + 2H,0

(a) (i) Explain why Universal indicator is not a suitable indicator for use in
titrations.

(ii) Calculate the concentration, in g dm >, of sodium hydroxide in the solution.
(Relative atomic masses: H=1.0; O =16, Na=23)

N12312 10
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(¢) Sodium hydroxide solution is used to test for copper(Il) ions in solution.

(1) Describe what you would see in this test,

(Total 12 marks)

Leave
hlank
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Two groups of students investigated the percentage of calcium carbonate in identical

samples of rock. Each group heated the same mass of rock at the same temperature for

the same length of time. The equation for the only reaction taking place was
CaCO,(s) —> CaO(s) + CO,(g)

(a) The first group of students used the apparatus shown.

rock

/

gas syringe

They heated 1.00 g of rock and, after allowing the apparatus to cool, found
230 cm?’ of gas had collected.

(i) Calculate the mass of calcium carbonate present in the sample of rock.
(Relative atomic masses: C=12; O=16; Ca=40)
(1 mol of gas occupies 24 dm’ at room temperature and atmospheric pressure)

(ii) Calculate the percentage of calcium carbonate these students found to be
present in the sample of rock.

N12312 12
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(111) Explain why it was necessary to allow the apparatus to cool before measuring
the volume of carbon dioxide.

(1)

(b) The second group of students used the apparatus shown below for the experiment.

D

- graduated
rock :/ tube
ooo i
trough

water

They heated 1.00 g of rock but collected a smaller volume of carbon dioxide than
the first group of students. Subsequently they calculated that the sample of rock
contained 0.915 g of calcium carbonate.

(1) Calculate the percentage of calcium carbonate these students found to be
present in the rock.

(11) Suggest why the method used by this group of students resulted in a lower
reading for the volume of carbon dioxide.

(c) Suggest another experiment the students could have carried out to find the
percentage of calcium carbonate in the rock without collecting any gas.

(Total 10 marks)
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blank
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