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

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then
mark your new answer with a cross X.

1 Figure 1 shows the apparatus that can be used to electrolyse sodium sulfate solution
using inert electrodes.

gas X —_| _—hydrogen

i

positive / xnegative

electrode electrode
6Vd.c.

supply
Figure 1

sodlqm sulfate —_|
solution

(a) Hydrogen is produced at the negative electrode during electrolysis.

(i) Describe the test to show the gas is hydrogen.

(i) What is the name of gas X that forms at the positive electrode?

L] A ammonia

] B oxygen

[J € nitrogen

L[] D sulfur dioxide

(iii) State what is meant by the term electrolysis.
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(b) The sodium sulfate solution was made by dissolving 28.4 g of sodium sulfate in
water to make 250 cm’ of solution.

Calculate the concentration of this solution in gdm™.

Give your answer to three significant figures.

CONCENLIAtION = .o gdm™
(c) The ions present in sodium sulfate are
sodium Na*
sulfate SO~
Write the formula of sodium sulfate using this information.
(1)
(Total for Question 1 = 9 marks)
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2 The word equation for the reaction between copper carbonate and dilute sulfuric acid is

copper +sulfuric copper  carbon

. . .+ water
carbonate acid sulfate ~ dioxide ate

(@) (i) Complete the balanced equation for this reaction.
(2)

CUCO; + R + CO, + H,0

(i) Calculate the relative formula mass of copper carbonate, CuCO;.
(relative atomic masses: C=12.0, 0 = 16.0, Cu = 63.5)

relative formula mass of CUCO; = ...

(iii) What is the chemical test to show that a gas is carbon dioxide?

bubble the gas through limewater, limewater turns cloudy
put damp blue litmus paper in the gas, litmus paper turns red

put a lighted splint into the gas, the splint is extinguished

O O O O
O N @ >

measure the pH of the gas, pH =4

P 6 2 0 9 6 A0 4 2 0

XSRS
00000

o \ X
o sbozevuste
RRERARKELRLES

o208
b
2508

N
S

<
I
gt
0ot
s

0%

KK

< &
5%

¥
U
QR
:‘0’ %

B9%e 5 %%

ol
%
NS
S5,

000
S
MY

ML

RIS

<
&
g
\J

QX
't

XSRS
St et tetetetetetotese!
RIS

::
::
<

%
<
%
<
9%

o
¢
o
::
0t



PMT

(b) Figure 2 shows a conical flask containing dilute sulfuric acid.
Copper carbonate is added to the acid in the flask.
The copper carbonate is added one spatula measure at a time until the reaction
has finished.

spatula

copper carbonate

conical flask

dilute sulfuric acid

Figure 2

State two observations that would show the reaction has finished.
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(c) The electronic configuration of carbon is 2.4
The electronic configuration of oxygen is 2.6
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3 (a) Asample of rock salt contains a mixture of sodium chloride and some
insoluble substances.

The rock salt is added to water and the mixture stirred.
The mixture is then filtered to obtain a filtrate of sodium chloride solution.

(i) Draw a labelled diagram of the apparatus used to filter the mixture and collect
the sodium chloride solution.

(2)

(i) Describe how a sample of pure, dry sodium chloride crystals can be obtained
from the filtrate.
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PMT

(b) Inks contain coloured dyes.
Samples of four inks, W, X, Y and Z, were separated using paper chromatography.
Figure 3 shows the chromatogram obtained.

solvent front
ruler

start line

Figure 3
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B (i) Inthe experiment, the solvent front moved 6.5cm.
Calculate the R; value of the dye that is present in both inks X and Z.
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(i) State what could be changed in the experiment to make the R; value more accurate.
(1)

(iii) In this experiment, ink sample Y did not move from the start line.
Explain a change to the experiment that would be needed to separate the
dyes in ink sample Y.
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( )

4 Titanium and iron are examples of transition metals.

(a) Figure 4 shows the percentage abundance of each isotope in a sample of titanium.
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g Calculate the relative atomic mass of titanium in this sample.
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(b) Iron, when heated in air, reacts with oxygen to form iron oxide.
(i) This reaction is an example of
crystallisation

distillation

neutralisation

O 0O O O
o N W >

oxidation

(i) The equipment shown in Figure 5 can be used to find the mass of oxygen that
combines with iron.

lid

crucible

heat

Figure 5

Describe how the equipment shown in Figure 5 could be used to find the
mass of oxygen that combines with 0.5009 of iron wool in a crucible and lid of
known mass.

(1)

(3)

10
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(c) 2.24g of iron combines with 0.96 g of oxygen to form an oxide of iron.

Determine the formula of this oxide of iron and use it to complete the
balanced equation.

(relative atomic masses: Fe = 56.0, O = 16.0)

You must show your working.

(Total for Question 4 = 11 marks)
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(i

) Which row of the table shows the number of protons and number of neutrons

in this atom of calcium?

5 (a) Calcium has an atomic number of 20.
A calcium atom has a mass number of 40.

number of protons

number of neutrons

20

20

40

20

20

60

60

20

) Figure 6 shows the arrangement of electrons in an atom of calcium.

Explain, using the information in Figure 6, in which period of the periodic table

calcium can be found.

Figure 6

(1)
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(b) Calcium and potassium react with water in similar ways.
(i) One similarity in the reactions is that hydrogen gas is produced.

State one other similarity in the products of the reactions of calcium and
potassium with water.

(ii) Potassium is higher in the reactivity series than calcium and reacts more
vigorously with water than calcium reacts with water.

State why potassium is higher in the reactivity series and reacts more
vigorously with water than calcium.

(1)
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*(c) Calcium chloride can be prepared by the reaction of calcium with chlorine gas.

Figure 7 shows some properties of calcium, chlorine and calcium chloride.

relative melting ability to conduct electricity
substance .
pomt when solid when molten
calcium high good good
chlorine low poor poor
calcium chloride high poor good

Figure 7

Explain, in terms of bonding and structure, why the properties of the product,
calcium chloride, are different from the properties of the reactants, calcium
and chlorine.
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6 (a) Dilute hydrochloric acid is a strong acid.

(i) Explain why dilute hydrochloric acid is described as a strong acid.

(ii) 1cm’ of hydrochloric acid of pH 2 is made up to a volume of 10cm? with
distilled water.

State the pH of the new solution.

(b) Magnesium oxide reacts with dilute hydrochloric acid to produce
magnesium chloride solution and water.

MgO(s) + 2HCl(agq) — MgCl,(aq) + H,O(l)

Write the ionic equation for this reaction.

(c) In an experiment magnesium hydroxide powder is added in 0.1 g portions to
25cm’ of dilute hydrochloric acid until the magnesium hydroxide is just in excess.

Universal indicator paper can be used to test the pH of the solution after each
addition of magnesium hydroxide.

(i) Give the name of an alternative piece of equipment that can be used to
measure pH.
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ii) State and explain how the pH changes as the magnesium hydroxide is added
3:§§:~: to the dilute hydrochloric acid.
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