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1 A 100 cm® beaker was half-filled with water and a clean piece of sodium was carefully added.
The diagrams below show parts of the thermometer stem giving the temperature of the water
both before and after the addition of sodium.
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(a)

(b)

(c)

(d)

(e)

Complete the following table and calculate the rise in temperature.

final temperature of
the water / °C

initial temperature of
the water / °C

rise in

temperature / °C

[2]
What type of reaction does this temperature change indicate?
............................................................................................................. [1]
A gas was produced in the reaction.
Name and describe a positive test for this gas.
0= .01
1= 2]
(i) Name the resulting solution after the sodium had reacted with the water.
....................................................................................................... 1]
A few drops of litmus solution were added to the solution.
(ii) What was the colour of the resulting solution?
....................................................................................................... 1]

2 e [2]
[Total: 9]

2 Astudent separated hexane, CgH14, (b.p. 69 °C) and heptane, C;Hqg, (b.p. 98 °C) using the
apparatus shown below.
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electric
heater

thermometer _
water in

water out

hexane and
heptane
mixture

(a) ldentify two errors in the student’s apparatus.
e e e e
2 s [2]
The errors were then corrected and the separation started.
(b) (i) Name apparatus A.
....................................................................................................... [1]
(ii) What is the purpose of apparatus A?
....................................................................................................... 1]
(iii) Name apparatus B.
....................................................................................................... [1]
(iv) What is the purpose of apparatus B?
....................................................................................................... 1]
(c) (i) What was the reading on the thermometer when the first few drops of liquid appeared in
c?
........................................ °C 1]
(ii) Name this liquid.
....................................................................................................... [1]
(iii) How did the student know when all of this liquid had distilled over?
....................................................................................................... [1]
(d) Why was an electric heater rather than a flame used to heat the mixture?
............................................................................................................. [1]
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(e) The original mixture of 100 g of hexane, C¢H14, and heptane, C;H4¢, contained 40 g of
hexane.

Calculate the amount, in moles, of both hexane and heptane and hence the percentage by
moles of hexane in the mixture.

[Ar: C,12; H ]
moles of hexane ...
moles of heptane ... [1]
percentage by molesofhexane ... [1]
[Total: 12]

In questions 3 to 7 inclusive, place a tick (v ) in the box against the best answer.

3 Water containing a little dilute sulfuric acid was electrolysed, using carbon electrodes.

If 20 cm® of hydrogen was given off at the cathode, what volume of oxygen would be given off at
the anode?

(a)

10 cm?®

(b)

20 cm?®

(c)

30 cm?®

(d)

40 cm®

[Total: 1]

4  The diagram below shows the result of a chromatography experiment on substances L, M, N and
P.

-<«+— finish line
o
o
o
o
© © © O -« start line
L M N P
Which substance has a R; value of 0.647?
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(a)
L
(b)
M
(c)
N
(d)
P
[Total: 1]
5 Astudent did an experiment to compare the reactivities of three different metals.
Three test-tubes were arranged as in the diagrams below.
There was a deposit formed in all three tubes.
magnesium zinc X
X*(aq) X*"(aq) Cu*(aq)
ions ions ions
X could be
(a)
calcium
(b)
iron
(c)
silver
(d)
sodium
[Total: 1]
6 Acompound, P, contains 40.0% carbon, 6.7% hydrogen and 53.3% oxygen.
What is its empirical formula?
[Ar: C,12; H,1; O,16]
(a)
CHO
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(b)
C,H,O
(c)
CH.0O
(d)
CHO;,
[Total: 1]
7  Which of the following statements, involving aqueous ethanoic acid, is not correct?
(a)
On addition of orange coloured potassium dichromate(VI),
a green solution is formed.
(b)
Effervescence occurs on addition of aqueous sodium carbonate.
(c) o
Reaction with zinc produces hydrogen.
(d) . .
It reacts with ethanol to produce a sweet smelling compound.
[Total: 1]

8 The formula for hydrated iron(ll) sulfate crystals is FeSO4.xH,0.

A student determined the value of xusing aqueous 0.0200 mol / dm>potassium manganate(VIl),
G.

Potassium manganate(VIl), which is purple, oxidises the iron(ll) ions to iron(lll) ions.
A sample of iron(ll) sulfate crystals was added to a previously weighed container, which was then

reweighed.
Mass of container + crystals = M.22g¢g
Mass of container = 498 g

(@) Calculate the mass of iron(ll) sulfate used in the experiment.

......................................... 9 [1]

The sample was dissolved in 100 cm® of dilute sulfuric acid and the solution made up to 250
cm® with distilled water. This was H.

A 25.0 cm® sample of H was measured into a conical flask.
G was put into a burette and run into the conical flask containing H.
(b) What was the colour of the solution in the conical flask
(i) before G was added, ........ooiiiiii s
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(Ii) atthe end-pPoint? ..o o e [1]

Three titrations were done. The diagrams below show parts of the burette with the liquid
levels at the beginning and end of each titration.

first titration second titration third titration
o - | [ - -
- - —17 - - — 31
- - - - —9 -
L I - — 40 : 5
E | C18 | f - | fw
- - - - —10 -
2| 3 § 41 § §
- | F Fro | f - | [
- - - - _11 -

(c) Use these diagrams to complete the following table of results.

titration number 1 2 3

final burette reading / cm®

initial burette reading / cm?®

volume of G / cm®

best titration results (v )

Summary

Tick (v ) the best titration results.

Using these results, the average volume of GWas ............cooviiiiiiiiiii i, cm®.  [4]
(d) G is 0.0200 mol / dm® potassium manganate(VIl), KMnOs.

Calculate how many moles of KMnO, were present in the average volume of G.

..................................... moles [1]
(e) Five moles of FeSO, react with one mole of KMnO,.

Calculate how many moles of FeSO, were present in 25.0 cm® of H.

..................................... moles [1]
(f) Calculate how many moles of FeSO, were present in 250 cm® of H.

..................................... moles [1]
(g) Using your answer to (f), calculate the mass of FeSQ, in the original sample of FeSO,4.xH,0.

[Ar: Fe,56; S,32; O,16]

......................................... g 1]

(h) Using your answers to (a) and (g) calculate the mass of water in the sample of FeSO,4.xH,0.
......................................... g 1]
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(i) Using your answer to (h) calculate the number of moles of water in the sample of
FeSO4.xH20.

[A: H,1; 0,16]

(1) Using your answers to (f) and (i), calculate the value of x in FeSO4.xH0.

............................................................................................................. [1]
(k) Write the formula for hydrated iron(ll) sulfate crystals.
............................................................................................................. [1]
() Explain why the reaction between aqueous iron(ll) sulfate and aqueous potassium
manganate(VIl) is an example of a redox reaction.
............................................................................................................. [2]
(m) Suggest why a similar titration cannot be used to find the value of x in FeC/ 3.xH,0.
............................................................................................................. [1]

[Total: 17]

9 The following table shows the tests a student did on compound P. Complete the table by adding
the conclusion for test (a), the observations for (b)(i), (b)(ii) and (c) and the test and observation
for (d).
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test

observations

conclusions

(a)

P was dissolved in water

and the resulting solution
divided into three parts

for tests (b), (c) and (d).

A colourless solution was
formed.

(b)

(i) To the first part

aqueous sodium
hydroxide was
added until a

change was seen.

(i) An excess of

aqueous sodium
hydroxide was
added to the

mixture from (i).

P may contain AF*, Ca*
or Zn* ions.

P may contain Ca®* ions.

(c)

To the second part
aqueous ammonia was

added.

The presence of Ca* ions
was confirmed.

(d)

P contains I” ions.

10 A student used the apparatus shown below to find the loss in mass during the reaction between

20.0 g of marble pieces (an excess) and 30.0 cm® of 1.20 mol / dm® hydrochloric acid

(experiment 1).

cotton wool plug

1.20 mol/dm3
hydrochloric acid

| __— balance

The marble was added to the acid and the mass was recorded every 30 seconds.
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(@) Why did the mass of the flask and contents decrease during the reaction?

The experiment was repeated using the same mass of marble but finely powdered. The
volume and concentration of the hydrochloric acid were the same (experiment 2).

The results of the two experiments were recorded in the table below.

(b) Complete the table by calculating the total loss in mass for both experiments.

experiment 1

experiment 2

time /s mass /g .total loss mass / g _total loss
inmass/g inmass/g
0 90.90 0.00 90.90 0.00
30 90.62 0.28 90.42 0.48
60 90.42 0.48 90.23 0.67
90 90.27 90.14
120 90.17 90.10
150 90.10 90.10
180 90.10 90.10

[2]

(c) Plot the points for each experiment on the grid. Join each set of points with a curve. Label

the curves 1 (experiment 1) and 2 (experiment 2).
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1.2
1.0
0.8
| tota'l 06
0ss in
mass /g
0.4
0.2
0
0 30 60 90 120 150 180
time /s
[3]
(d) Why were the last two results in experiment 1, and the last three results in experiment 2 the
same?
............................................................................................................. [1]
(e) Using your graph
(i) What was the total loss in mass in experiment 1 after 75 seconds?
......................................... g [1]
(ii) What was the mass in experiment 2 after 45 seconds?
......................................... g [1]
(f) Compare the two curves and deduce the effect of using powdered marble in experiment 2.
............................................................................................................. [1]
[Total: 10]
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