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1.

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

(a) (1) Describe the test for hydrogen and give the positive result.

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

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

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

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

(b) A student dissolved a sample of a substance, A, in distilled water. The student then
added barium chloride solution followed by dilute hydrochloric acid.

(i) The student concluded from the test that A was a sulphate. Describe the
observations that led to this conclusion.

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

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

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

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

(iii) Describe how the student would have tested for the presence of ammonium ions
in A. State the observation that indicates the positive result of this test.

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

................................................................................................................................
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(c) The student then carried out a flame test on a sample of potassium chloride.

(1) State the colour of the flame.

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

(i) A sample of potassium chloride is contaminated with sodium chloride.

Explain why the presence of a sodium compound makes a flame test an
unsatisfactory test for potassium ions.

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

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

(Total 11 marks)
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2-chloro-2-methylpropane may be prepared from 2-methylpropan-2-ol by direct reaction
with concentrated hydrochloric acid.

The equation for the reaction is

(CH;);COH + HCl —» (CH;);CCl + H,0

The method for a preparation is as follows:

10 cm? (7.9 g) of 2-methylpropan-2-ol was placed in a separating funnel and 20 cm®
of concentrated hydrochloric acid (an excess) added 4 cm® at a time.

When all the hydrochloric acid had been added the mixture was allowed to stand for
20 minutes, with gentle shaking at intervals.

The organic and aqueous layers were separated and the aqueous layer discarded.

Sodium hydrogencarbonate solution was added a little at a time to the organic layer
and on each addition the separating funnel was inverted and the tap opened.

The aqueous layer was then discarded.

Solid anhydrous sodium sulphate was added to the organic layer and the mixture
swirled for a few minutes before the liquid was decanted into a flask and then
distilled.

Data on the organic reactant and product are given below.

2-methylpropan-2-ol | 2-chloro-2-methylpropane

N
Leave
blank

Molecular formula

(CH;);COH

(CH;);CCl

Molar mass/g mol™

74

92.5

Boiling temperature/°C 82

51

Density/g cm™

0.79

0.84

(a) (i) Inthe preparation, 5.8 g of 2-chloro-2-methylpropane was obtained from 7.9 g of

2-methylpropan-2-ol.

Calculate the percentage yield of 2-chloro-2-methylpropane.
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(ii) Suggest why the yield obtained is less than 100 %.

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

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

(b) (i) Draw a diagram of a separating funnel indicating clearly the aqueous layer and
the layer of 2-chloro-2-methylpropane that would be observed at the end of the
first stage of the reaction.

@

(ii) Suggest why it is necessary to periodically open the tap of the separating funnel
when sodium hydrogencarbonate is added.

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

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

0 0




(c) Suggest a suitable temperature range over which to collect the final product.

(d) Describe a chemical test and its result which could be used to show that the dry
2-chloro-2-methylpropane produced was not contaminated by 2-methylpropan-2-ol.

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

(Total 10 marks)

~
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blank
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3. Wine is an aqueous solution of ethanol with traces of other organic compounds which give
the wine its characteristic flavour and aroma. Once opened, oxidation of the ethanol in the
wine produces ethanoic acid.

e A white wine with an ethanol concentration of 2.25 mol dm~ was opened and allowed
to stand at room temperature for 2 weeks.

e A 250cm’ sample of the wine was transferred to a clean conical flask and
phenolphthalein indicator added.

e Aqueous sodium hydroxide of concentration 0.205 mol dm= was added from a burette
until the colour of the indicator changed.

e The titration was repeated and the titre values in cm?® were 26.35, 26.90 and 26.45.
The equation for the neutralisation reaction is

CH;COOH + NaOH — CH;COONa + H,O

(a) (i) Name the piece of apparatus used to measure 25.0 cm? of wine.

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

1)
(i1) State how the burette should be rinsed.
............................................................................................................................ (1)
(iii) State the colour change at the end-point.
From ..o, 1O o
)

(b) (i) Explain, by reference to appropriate error limits, what is meant by the term
concordant results.

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

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

Leave )
blank
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(i) Calculate the mean (average) titre which will be used to calculate the concentration
of ethanoic acid.

1

(iii) Calculate the number of moles of sodium hydroxide reacting with 25.0 cm® of the
wine.

4y

(iv) Hence calculate the concentration of the ethanoic acid, in mol dm™.

)

(v) Calculate the percentage of the ethanol that has oxidised, given that one mole of
ethanol forms one mole of ethanoic acid.

(D

(c) Suggest why this method would net be effective for the analysis of the acid content
of a red wine.

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

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

6)) Q3

(Total 11 marks) l
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4. (a) Describe a chemical test and its result that would show the presence of the
carbon-carbon double bond in hex-1-ene.

(b) Suggest a physical test to confirm that the sample was hex-1-ene, rather than one of
its isomers.

(Total 3 marks)

Leave )
blank
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An experiment was carried out to measure the enthalpy change for the reaction of zinc
with aqueous copper(1]) sulphate.
The equation for the reaction is
Zn + CuSO4 —» ZnSO4 + Cu
e A measuring cylinder was used to transfer separate 50 cm® samples of 1.25 mol dm™
copper(Il) sulphate solution into polystyrene cups.
e Weighed amounts of zinc powder were added to each sample in turn.
¢  Each mixture was stirred thoroughly and the temperature rise noted with a thermometer
accurate to 0.5 °C.
The results of this experiment are summarised on the graph below.
70.0 1
% X X X X X
60.0-
X
50.0+
X
Temperature 40.01 X
h /°C
change 30.04 y
X
20.0
X
10.0
O_O T T T — T L T -
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Mass of zinc/g
(a) Explain why the graph initially shows a rise in temperature and then levels off.
)
J
11
Turn over
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(b) (1) Suggest why the mass of metal is not used in the calculation of the heat change.

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

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

(i) The graph shows that the maximum temperature change is 63.5°C. Use this
value to calculate the maximum heat change, in joules, in this reaction.

You should assume that the density of the solution is 1.00 gcm™ and its heat
capacity is the same as water, 4.18 J g °C™.

1)
(1i1) From the heat change calculated in (b)(i1) calculate the enthalpy change, in

kJ mol ™!, for the reaction. Include the appropriate sign and give your answer to
three significant figures.

“

Leave
blank
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(¢c) (i) It is suggested that the precision of the experiment would be improved by using
a thermometer accurate to 0.1 °C.

Explain why this suggestion is incorrect.

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

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

(i) Suggest a simple practical change to the method that would make the experiment
more accurate.

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

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

(Total 10 marks)

~
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6. Group II carbonates decompose on heating according to the general equation:
MCO; - MO + CO,

Plan an experiment to show that the thermal stability of the carbonates increases as the
group is descended.

You may assume that you have pure samples of each of the anhydrous Group II carbonates
and access to the usual laboratory equipment and chemicals.

In your plan you should:

e  Outline the method and the apparatus that you would use. It may be helpful to draw
a diagram. [Detailed descriptions of experimental methods are not required]

o State the measurements you would make.
e Explain how you would deduce the order of stability from your data.

e  State the steps that you would take to ensure that your results allow a valid comparison
of the different carbonates.

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

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

Leave
blank
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..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................

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

(Total 5 marks) j
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