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Answer ALL questions. Write your answers in the spaces provided.
1 This question is about some compounds of strontium.

(a) State a test for the strontium cation, giving the expected result.

o <
(s ~ 0
QEAFL
.................................................................................................................................................................................................................................................................................... Km0
R

(b) An unlabelled bottle was thought to contain solid strontium chloride.

A sample of the solid was dissolved in distilled water for tests to identify
the anion.

Complete the table to give the expected results of the anion tests.

Expected result for the

Reagent added for test strontium chloride solution

Barium chloride aCidified WITR | oo
hydrochloric acid

Silver nitrate acidified With | e
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(c) Anhydrous strontium sulfate undergoes thermal decomposition at
approximately 1300 °C.
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(d) Anhydrous strontium nitrate decomposes at 570 °C.
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(i) Describe how to ensure the strontium nitrate decomposes fully.

%
R
SRS
SIS
25

R

(i) State the colour of nitrogen dioxide gas.
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(i

i) Give the test for oxygen and the expected positive result.

(iv) The solid residue from the decomposition was added to distilled water.

Give one observation for the reaction that takes place, identifying the product
of the reaction by name or formula.

(2)
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(Total for Question 1 = 10 marks)
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2 Geraniol is used in perfumes and can be extracted from many plants.

Data on geraniol are shown.

A Melting Boiling . 3
Solubility in water e Y Density/gcm
insoluble -15 230 0.889

The structure of geraniol is shown.

OH

(@) Geraniol has two different types of functional group.

Name the functional groups, giving a chemical test and its positive result to show
the presence of each group.
(4)

First functional group:

Second functional group:
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(b) Geraniol is extracted by steam distillation.
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The steam distillation product is geraniol and water. The water may contain
dissolved impurities which have similar boiling temperatures to geraniol.

The contents of the collecting flask are transferred to a piece of apparatus used to
separate the geraniol from the water layer.

Draw a labelled diagram of this apparatus and its contents.
(3)
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(c) The geraniol will still contain small quantities of water.

Describe how to produce a sample of pure, dry geraniol using a named
drying agent.

(d) The hazard labels for pure geraniol are shown.

() Complete the table to identify the hazards indicated by the symbols.
(2)
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(ii) State one precaution, other than wearing safety spectacles and a laboratory
coat, that should be taken when using pure geraniol to reduce the risk
associated with the hazard symbol shown.
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(f) Geraniol reacts with excess hydrogen gas.

(i) State the essential condition required for this reaction.

(ii) Draw the skeletal formula of the product of this reaction.
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(Total for Question 2 = 16 marks)
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4 A
3 Astudent carried out experiments to determine the enthalpy change for the
hydration of anhydrous copper(ll) sulfate, CuSO,, to form hydrated copper(ll) sulfate
crystals, CuSO,-5H,0.
To find the enthalpy change of solution of anhydrous copper(ll) sulfate, 25.0 cm”® of
distilled water was placed in a polystyrene cup and the temperature measured at
one minute intervals.
After 2.5 minutes, 7.50 g of anhydrous copper(ll) sulfate was added and the mixture
stirred continuously.
The results are shown.
Time/minutes 0 1 2 25 3 4 5 6 7 8
Temperature/°C | 21.1 | 21.0 | 21.0 X 342 | 376 | 369 | 36.1 | 352 | 343
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(a) Plot a graph of temperature against time on the grid.
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(b) Determine the maximum temperature change, AT, using your graph.

You must show your working on the graph.
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(c) The value of the enthalpy change from this experiment was —39.0 k) mol™.

Give one possible reason why this value is different from a data book value
of —=61.4kJmol™".

(d) After another experiment to find the enthalpy change of solution of
hydrated copper(ll) sulfate crystals, the student constructed the Hess cycle shown.

(i) Calculate the enthalpy change of hydration for the conversion of
anhydrous copper(ll) sulfate to hydrated copper(ll) sulfate crystals.
(1)

(i) Give one possible reason why the enthalpy change of hydration in (d)(i) could
not be found directly by experiment.
(1)

(Total for Question 3 = 8 marks)
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4 Students were set a challenge by their teacher to produce a chemical clock
measuring a 20s time interval. They used an opaque solution that became
transparent, allowing a black cross to become visible after 20s.

white paper with
large black ‘X’

The students investigated the effect of temperature on their results and plotted
a graph.
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45
40 —
35
30
Time t/s
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15
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0 5 10 15 20 25 30 35 40 45 50 55 60

Temperature/°C

(@) In this type of experiment 1/t (where t is time) may be used as a measure of the
rate of reaction.

(i) Calculate the rate at 15°C to a suitable number of significant figures.
Include units in your answer.

12

P 6 9 4 6 1 A 01 2 1 6

65

70

EUEE

CRAEKK

o <
(s ~ 0
QEAFL
K S
R

Sovee% Y
SBES

<2

R
XN
% 1
6%

20

25000
XA
o0t

QIR
29
3555

.0000
LR

OGO
B8
IXLS
$00%0 %% %%
KL
KHRKLKS

20093

<>
5K
55
Solotelele
SRR
ootatetotatetetedetetoted

o
SRR
$eavadely
Ko
SRS
EEIX




(ii) Sketch a line showing how the rate of reaction varies with temperature for
this reaction.

(1)

Rate
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(b) Evaluate the students' results and decide whether it is necessary to repeat
their experiments.
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(c) State how you would change the conditions to make this chemical clock measure
40s at 22°C.
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(Total for Question 4 = 7 marks)
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4 A
5 A technician found a bottle of sodium hydroxide solution at the back of a cupboard.
The technician determined its concentration by titrating 25.0 cm’ samples against
0.500 mol dm™ hydrochloric acid from a burette.
The results obtained are shown.
(@) Complete the titre values.
(1)
Titration number
Rough 1 2 3 4
Final reading
3 24.90 21.25 42.85 21.80 43.15
/cm
Initial reading |, 3, 0.00 21.25 0.50 21.80
/cm
Titre/cm’ 21.35
(b) (i) State why the value from Titration 2 was not used to calculate the mean.
(1)
(i) Calculate the concentration of the sodium hydroxide solution in mol dm™.
(4)
. J
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(c) Each reading of the burette has an uncertainty of +0.05cm>.

Calculate the percentage uncertainty in Titration 4.
(1)
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(d) State the colour change that would be seen at the end-point in this titration using
phenolphthalein as the indicator.
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(Total for Question 5 = 9 marks)

TOTAL FOR PAPER = 50 MARKS
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