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Answer ALL the questions.  Write your answers in the spaces provided.

1. The reactions of two solid salts A and B are given in the tables below.  In each case
complete the inference column and identify the solid.

(a)

Formula of A ................................................................
(4)

(b) B contains three elements.

Suggest a name, or formula, for the solid compound B.

.......................................................................................................................................
(4) Q1

(Total 8 marks)
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Test Observations Inference

Solid A was heated with
sodium hydroxide
solution and the gas
evolved tested with
damp red litmus paper.

Colourless gas
evolved that turned
damp red litmus
blue.

Gas evolved ..................................

Cation in A ...................................

Barium chloride solution
and dilute hydrochloric
acid were added to a
solution of A.

White precipitate
produced. Anion in A ....................................

Test Observations Inference

Flame test on solid B. Bright yellow flame. Cation ...........................................

Heat solid B and test gas
evolved with glowing
splint.

Glowing splint
ignited. Gas evolved ..................................

Dissolve the residue
from the heating of solid
B in water.  Add silver
nitrate solution and
dilute nitric acid.  Test
any precipitate formed
with dilute ammonia
solution.

White precipitate
formed which
dissolves in dilute
ammonia solution. Anion in residue ...........................
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2. Suggest how samples of the following substances can be distinguished.  You should give
a positive test for each compound.

(a) Carbon dioxide gas and sulphur dioxide gas.

Carbon dioxide .............................................................................................................

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

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

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

Sulphur dioxide ............................................................................................................

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

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

.......................................................................................................................................
(3)

(b) A solution of sodium carbonate and a solution of sodium hydrogencarbonate.  You are
not required to prove that sodium is present.

Sodium carbonate .........................................................................................................

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

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

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

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

Sodium hydrogencarbonate ..........................................................................................

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

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

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

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

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

Turn over
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3. Before a solution of hydrochloric acid can be used in volumetric analysis, its
concentration must be found accurately.

(a) Suggest why hydrochloric acid cannot be made up as an accurate (standard) solution
from pure hydrogen chloride.

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

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

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

(b) The accurate concentration of a solution of hydrochloric acid can be found by
titrating it against a standard solution of sodium carbonate.
This is made by dissolving a known mass of anhydrous sodium carbonate, Na2CO3,
in distilled water.  Distilled water is added to make the solution up to exactly 250 cm3

in a graduated flask.

Give ONE reason why the sodium carbonate is dissolved in distilled water and then
made up to 250 cm3 of solution, rather than just dissolved in 250 cm3 of distilled
water.

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

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

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

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

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

(c) The following results were obtained for the titration of 25.0 cm3 of 0.0500 mol dm–3

sodium carbonate solution, Na2CO3, against hydrochloric acid.

Na2CO3 + 2HCl 2NaCl + CO2 + H2O

*N22426A0412*

Number of titration 1 2 3

Burette reading (final) /cm3 31.10 32.55 30.30

Burette reading (initial) /cm3 0.00 2.05 0.00

Volume of HCl used/cm3 31.10 30.50 30.30
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(i) Which TWO titrations should be used to calculate the mean (average) titre?
Explain your answer.

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

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

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

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

(ii) Calculate the mean titre.

(1)

(iii) Calculate the amount (moles) of sodium carbonate, Na2CO3, in 25.0 cm3 of the
0.0500 mol dm–3 solution.

(1)

(iv) Hence calculate the amount (moles) of hydrogen chloride, HCl, used.

(1)

(v) Calculate the concentration of the hydrochloric acid solution to three significant
figures.

(2)

Turn over
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4. A metal carbonate decomposes on heating to give an oxide and carbon dioxide.

XCO3(s) XO(s) + CO2(g)

where X is the metallic element.

In an experiment to find the identity of X, 5.75 g of the solid XCO3 was heated until there
was no further change in mass; 3.55 g of solid XO was produced.

(a) Explain why it was necessary to heat the carbonate until there was no further change
in mass.

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

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

(b) (i) Calculate the mass of carbon dioxide gas given off.

(1)

(ii) Calculate the amount (moles) of carbon dioxide gas given off.

(1)

(iii) Use the answer from (ii) to state the amount (moles) of XCO3 in 5.75 g of the
solid.

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

(iv) Calculate the molar mass of XCO3.

(1)

(v) Use your answer from (iv) and the relative atomic masses of carbon and oxygen
to calculate the relative atomic mass of X in XCO3.

(1)

*N22426A0612*



Leave
blank

7

(c) All measurements of mass have some uncertainty.  In this case, this leads to an error
of ±0.91 % in the molar mass of XCO3.

(i) Use this information and your answer to (b)(iv) to calculate the error in the molar
mass of XCO3.

(1)

(ii) Hence suggest the range of possible values for the molar mass of XCO3. 

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

(iii) Hence give the range of possible values of the relative atomic mass of X.

(1)

(iv) Use the Periodic Table and your answer to (c)(iii) to suggest possible identities
of metal X.

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

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

Turn over
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5. (a) An organic compound Z undergoes the following reactions.  Complete the table.

(2)

(b) Z has a molecular formula of C4H8O.

Suggest the structural formulae of TWO possible isomers of Z.

Isomer I

Isomer II

(2) Q5

(Total 4 marks)
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Test Observation Inference

Bromine water was added
drop by drop to Z.

Bromine water goes
from brown to
colourless.

Functional group present in Z

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

Solid PCl5 was added to Z. Steamy fumes were
evolved which
turned damp blue
litmus red.

Functional group present in Z

...................................................
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6. Halogenoalkanes react with water to produce alcohols and the halide ion.

C4H9Y + H2O C4H9OH + Y– + H+

(a) The instructions for an experiment to investigate the effect of different halogens on
the rate of the substitution reaction are as follows.

• Place 1 cm3 of ethanol in each of three test tubes.
• To one tube add 2 drops of 1-chlorobutane, to the second add 2 drops of

1-bromobutane, and to the third add 2 drops of 1-iodobutane.
• Stand the test tubes in a beaker of hot water.
• When the solutions have reached about 60°C, add 1 cm3 of aqueous silver nitrate

(also at 60°C) to each tube and start the clock.
• Shake the tubes.
• Note the time taken for a precipitate to form in each tube, and its colour.

(i) Suggest why ethanol was added to each of the tubes.

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

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

(ii) Suggest ONE reason why the test tubes were put in the same beaker of hot water.

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

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

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

(iii) Suggest ONE reason why the reaction was carried out at about 60 °C, rather than
at room temperature.

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

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

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

Turn over*N22426A0912*
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(b) State how your observations during the experiment described in (a) could be used to
identify which halogen was present in each halogenoalkane.  What additional test
should be carried out to confirm this?  What results would you expect?

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

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

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

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

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

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

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

.......................................................................................................................................
(3)

(c) Outline a test tube experiment, based on the experiment in (a), to investigate how
the rate of substitution depends on whether the halogenoalkane is primary, secondary
or tertiary.

Base your experiment on the isomeric halogenoalkanes with the formula C4H9Br
reacting with water.

Your plan should include

• the chemicals you will use
• an outline of how the experiment will be carried out 
• the observations or measurements you will make and how you will interpret them

(6)

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

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

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

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

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

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

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

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

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

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

*N22426A01012*



Leave
blank

11

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TOTAL FOR PAPER: 50 MARKS
END
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