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Answer ALL questions in the spaces provided.

SECTION A

1. (a) Describe TWO observations which can be made when crystals of hydrated
magnesium nitrate are heated.

Observation 1 ................................................................................................................

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

Observation 2 ................................................................................................................

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

(b) Name ONE of the gases evolved.  Describe a test for this gas to confirm its identity
and give the result.

Name of gas ..................................................................................................................

Test and result ...............................................................................................................

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

2. (a) (i) Give the formula of the ion which causes an aqueous solution to be alkaline.

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

(ii) Explain why a 0.1 mol dm–3 solution of ammonia has a lower pH than a
0.1 mol dm–3 solution of sodium hydroxide.

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

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

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

(b) Using the letters P, Q and R arrange the following in order of increasing pH

de-ionised water 0.1 mol dm–3 0.1 mol dm–3

ethanoic acid hydrochloric acid
P Q R

..................................................................
(1)
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3. (a) (i) Write a balanced equation which represents the change that corresponds to the
second ionisation energy of magnesium.  Include state symbols in your answer.

(2)

(ii) The graph below shows how the second ionisation energy of six consecutive
elements in the Periodic Table, represented by the letters A to F, varies with
increasing atomic number.

Which of the elements, A to F, could represent magnesium?

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

(b) Draw a ‘dot and cross’ diagram to show the ions in magnesium fluoride.

Include all electrons and the charges on the ions.

(2)

TOTAL FOR SECTION A: 12 MARKS
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SECTION B

4. (a) One of the naturally occurring potassium isotopes is 39K.

(i) Write down the numbers of protons, neutrons and electrons present in an atom of
39K.  Use the Periodic Table as a source of data.

protons .................... electrons ....................

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

(ii) Write down the electronic configuration of a potassium atom using s,p,d
notation.

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

(b) To show that potassium manganate(VII), KMnO4, is ionic, the apparatus below can
be used.

The power supply is connected for about 30 minutes.

(i) Give the formula of the coloured ion present in potassium manganate(VII),
KMnO4.

................................................................................................................................
(1)
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(ii) What would you expect to see after 30 minutes?

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

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

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

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

(iii) The gel was replaced with one containing copper(II) sulphate and the experiment
repeated.  Describe and explain what would be seen.

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

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

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

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

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

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

Diagram adapted from Nuffield Advanced Science Chemistry Students’ Book, 4th Edition, p. 64, Fig. 3.20.
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5. (a) Barium occurs in nature as its sulphate in a mineral known as barytes.  Barium
sulphate can be converted first to barium sulphide by heating it with carbon.

Process 1 BaSO4(s) + 4C(s) → BaS(s) + 4CO(g)

(i) What is a possible large-scale source of carbon?

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

(ii) Explain why carbon can be described as a reducing agent in this reaction.

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

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

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

(b) The barium sulphide, from Process 1, can then be heated strongly in a mixture of 
carbon dioxide and air to form barium carbonate.

Process 2

BaS(s) + CO2(g) + O2(g) → BaCO3(s) + SO2(g)

Balance the above equation for Process 2.
(1)

(c) For ONE of the two processes, select a product and suggest an environmental
problem associated with it.

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

.......................................................................................................................................
(1)
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(d) Barium carbonate can be converted into barium chloride solution by a reaction with
hydrochloric acid.  In a particular experiment, an excess of barium carbonate was
added to 25 cm3 of hydrochloric acid of concentration 1.0 mol dm–3.

(i) Describe how you would obtain dry crystals of hydrated barium chloride,
BaCl2.2H2O, from the reaction mixture.

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

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

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

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

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

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

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

(ii) Write a balanced equation, including state symbols, for this reaction.

(2)

(iii) Calculate the number of moles of hydrochloric acid used in the experiment.

(1)

(iv) Calculate the mass of one mole of hydrated barium chloride, BaCl2.2H2O.  Use
the Periodic Table as a source of data.

(1)

(v) Calculate the theoretical mass of crystals which could be obtained.

(1)
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(vi) Suggest a reason why this mass of crystals is unlikely to be obtained in practice.

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

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

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

(e) (i) What colour do barium compounds produce in a flame test?

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

(ii) When carrying out a flame test on a solid, state a suitable material on which it
can be supported in the flame.

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

(Total 16 marks)
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6. The following reaction scheme shows some of the reactions of butan-2-ol.

(a) Why is butan-2-ol classified as a secondary alcohol?

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

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

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

(b) Compound A can be prepared from butan-2-ol by passing its vapour over a heated 
solid, X.

(i) Give the name of the organic compound A.

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

(ii) Name the solid X.

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

(iii) What type of reaction is taking place?

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

*N18610A01016*
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(iv) Draw a labelled diagram of the apparatus you would use to prepare and collect 
gas A from butan-2-ol.

(4)

(v) Give the structural formula of another possible product of this reaction.

(1)

(c) (i) State TWO observations which could be made while butan-2-ol is reacting with
sodium.

Observation 1 .........................................................................................................

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

Observation 2 .........................................................................................................

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

(ii) Give the molecular formula of B.

................................................................................................................................
(1)
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(d) (i) Give the structural formula and the name of compound C.

Structural formula ..................................................................................................

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

(ii) Describe the appearance of the mixture after compound C is boiled with
Benedict’s solution.

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

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

(e) Butan-2-ol can be used to clean plastic materials, such as CDs and DVDs.

Suggest ONE precaution which should be taken when using butan-2-ol in this way.

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

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

.......................................................................................................................................
(1) Q6

(Total 16 marks)
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7. When solutions of potassium carbonate and calcium chloride are mixed together, the
following reaction takes place

CaCl2(aq) + K2CO3(aq) → CaCO3(s) + 2KCl(aq)

(a) Re-write the above equation as an ionic equation.  Include state symbols, but omit
any spectator ions.

(2)

(b) An experiment was carried out to measure the enthalpy change for this reaction.
50 cm3 of a 1.00 mol dm–3 solution of potassium carbonate was added to 50 cm3 of a
1.00 mol dm–3 solution of calcium chloride.  The temperature fell by 1.5 °C.

(i) Calculate the energy taken in from the surroundings using the relationship

energy = mass of × specific heat capacity × temperature
solution of solution change

/J /g /J g–1 °C–1 /°C

You may assume that
• 1.0 cm3 of solution has a mass of 1.0 g.
• The specific heat capacity of the solution is 4.2 J g–1 °C–1.

Energy taken in = .................... J
(1)

(ii) How many moles of calcium chloride are used in this experiment?

(1)
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(iii) Calculate the enthalpy change for the reaction, giving your answer to two
significant figures.  Include a sign and units in your answer.

(2)

(iv) Which measurement is likely to have caused the major source of error in this
experiment?  Explain your answer.

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

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

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

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

(v) What apparatus should be used to contain the reaction mixture during this
experiment?

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

(c) If the experiment in (b) was repeated, but using only 25 cm3 of each solution, predict
what the fall in temperature would be.

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

TOTAL FOR SECTION B: 48 MARKS
TOTAL FOR PAPER: 60 MARKS
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