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1 A mixture of ethanol and water can be separated by fractional distillation. The apparatus 5

below can be used to carry out such a separation in the laboratory.

A

A ---------------------------------------------------------------------------------------------------------------------------------------------
B ---------------------------------------------------------------------------------------------------------------------------------------------
C et e ettt eeeeLeR s L RR AR AR RRRRRRRRSRSAsA SRR R AR SRR [3]
(b) What is the purpose of D?
.......................................................................................................................................... [1]
(c) How could the purity of the ethanol collected be checked?
.......................................................................................................................................... [1]

[Total: 5]
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2 Concentrated hydrochloric acid can be electrolysed using the apparatus shown. Yse
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(a) Label the position of the electrodes on the diagram. 1]

(b) Give two observations when the circuit is switched on.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) State a test for this product and the result of the test.

LS S

result (2]

[Total: 6]
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3 Chromatography can be used to identify amino acids from a sample of protein. Yse

The diagram shows the chromatogram obtained when four samples of amino acids were
analysed. The paper was sprayed with ninhydrin.

solvent front

o

o o

chromatography
paper

o

J
origin
77777 :\ fz /3/2 - - - - - level of solvent

original positions of
samples of amino acids

(@) Why is the origin line drawn in pencil?

(c) Which amino acid sample contains more than one amino acid? Explain your answer.

LUl
BXPIANAON e eeseess s emss s ems s ems e st e s emmeennnes
.......................................................................................................................................... [2]
(d) Suggest why it is necessary to spray the chromatogram with ninhydrin.
(1]

[Total: 5]
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4 A student investigated the reaction between sodium thiosulphate and potassium iodate. *

Two experiments were carried out.

Experiment 1

A burette was filled up to the 0.0 cm® mark with sodium thiosulphate solution. By using a
measuring cylinder, 20 cm® of solution A of potassium iodate was placed into a conical
flask. Dilute sulphuric acid and potassium iodide were also added to the flask. The flask
was shaken to mix the contents and produce a red solution of iodine.

The sodium thiosulphate solution was added to the flask. When the contents of the flask
were yellow, 1 cm® of starch solution was added to the flask. Addition of sodium
thiosulphate to the flask was continued until the solution turned colourless. Use the burette
diagram to record the final volume in the table and complete the column in the table of
results on page 6.

w
(0]

I
o

II|IIII|II I|IIII|IIII|II
8

Experiment 2

Experiment 1 was repeated using a different solution of potassium iodate, solution B. Use
the burette diagrams to record the volumes and complete the table on page 6.

—8 —28

—9 29

— 10 —30
initial final
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Table of results Use
Burette readings/cm?
Experiment 1 Experiment 2
final reading
initial reading 0.0 8.1
difference
[4]
(a) Suggest why the starch was used.
(1]

used?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Compare the volumes of sodium thiosulphate solution used in Experiments 1 and
2.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(iii) Suggest an explanation for the difference in the volumes.
(2]

(c) Predict the volume of sodium thiosulphate solution which would be needed to react
completely with 10 cm?® of solution B.

(d) Explain one change that could be made to the experimental method to obtain more
accurate results, without changing the apparatus.

[Total: 13]
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5 A sample of solid C was analysed. C is a mixture of two salts, D and E. Solid D is insoluble Uee

lead carbonate and solid E is water-soluble.
The tests on C, and some of the observations are in the following table.
Complete the observations in the table.

tests observations

(a) Describe the appearance of C. pale green solid

(b) Using a spatula, place a little of C
in a hard glass test-tube. Inside
the top of the tube suspend a
piece of damp indicator paper.
Heat C gently until gas comes

out of the tube. paper turns blue

pH 8 to 11

(c) Using a spatula, place a little of C
in a test-tube. Add about
2 cm? of dilute nitric acid and test
the gas.

Solid C was added to a boiling tube containing distilled water. The tube was
shaken to mix the contents. The contents of the boiling tube were filtered.

tests on the residue in the filter paper observations

(d) Place the funnel in a test-tube.
Pour dilute nitric acid onto the
residue contained in the funnel.
Add 2.cm? of potassium iodide to
the solution collected in the tube.

© UCLES 2007 0620/06/M/J/07 [Turn over
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tests on the filtrate observations

(e) Divide the filtrate into three test-
tubes.

(i) To the first portion add
dilute hydrochloric acid
and about 1cm? of
aqueous barium

nitrate. white precipitate

(ii) To the second portion of
solution add excess aqueous
ammonia. green precipitate

(iii) To the third portion of
solution, add an equal
volume of aqueous

sodium hydroxide. green precipitate

Warm the  mixture
gently. Test the gas paper turned blue
with indicator paper.
pH 8 to 11

(f) Name the gas given off in (c).

.......................................................................................................................................... [1]
(g) Name the gas given off in (e)(iii).
.......................................................................................................................................... [1]
(h) What conclusions can you draw about salt E?
[4]

[Total: 11]
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6 Hydrogen peroxide breaks down to form oxygen.

The volume of oxygen given off can be measured using the apparatus below.

Solids W and X both catalyse the breakdown of hydrogen peroxide. The syringe diagrams
show the volume of oxygen formed every 20 seconds using these catalysts at 25°C.

9
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gas syringe
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time/s using catalyst W using catalyst X
IIII|IIIIIIIII|IIII|IIII|IIIIIIIII|IIII|III IIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIII|III
0 b 10 20 30 40 b 10 20 30 40
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(@) Use the gas syringe diagrams to complete the table.

10
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time/s

volume of oxygen/cm®

catalyst W

catalyst X

20

40

60

80

100
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(b) Plot a graph to show each set of results. Clearly label the curves. Yse

0 20 40 60 80 100
time/s
[6]
(c) Which solid is the better catalyst in this reaction? Give a reason for your choice.
SOIid ------------------------------------------------------------------------------------------------------------------------------------
reason ------------------------------------------------------------------------------------------------------------------------------------
(2]
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(d) Why is the final volume of oxygen the same in each experiment? vee

(e) Sketch a line on the grid to show the shape of the graph you would expect if the
reaction with catalyst X was repeated at 40 °C. [2]

[Total: 14]
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7 When cement powder is added to water a reaction takes place. e

(a) Describe an experiment to show that this reaction is exothermic.

[Total: 6]
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