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Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name,
centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.
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The total mark for this paper is 60.

The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Questions labelled with an asterisk (*) are ones where the quality of your

written communication will be assessed

— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

dvice

Read each question carefully before you start to answer it.
Keep an eye on the time.

Try to answer every question.

Check your answers if you have time at the end.
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Answer ALL questions

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.

Metals and halogens

1 (a) Two pieces of metal can be joined by welding them together.

(i) Complete the sentence by putting a cross (X)) in the box next to your answer.

The structure of a metal is a lattice of

[J] A anions
[] B anionsand cations
[J] € cationsin a sea of electrons

[] D molecules in a sea of electrons

(i) To join two pieces of metal by welding, they must be melted together.

State why a high temperature has to be used.

3
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(iii) The pieces of metal are welded together in an atmosphere of argon.

Explain why an atmosphere of argon is used.

(b) Some metals react with halogens.
Iron reacts with bromine, Br,, to form iron(lll) bromide, FeBr.,.

Write the balanced equation for this reaction.

(c) Complete the sentence by putting a cross (X)) in the box next to your answer.

At room temperature, iodine is a

[J A brown gas
[J B brown liquid
[0 C greysolid
0 D

purple gas
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~
(d) When a halogen is added to a solution containing halide ions a displacement
reaction may occur.
In the table
v’ shows a displacement reaction occurs
x shows a displacement reaction does not occur
halide ion in solution
halogen added
chloride ion bromide ion iodide ion
chlorine v v
bromine x v
iodine x x
Use the information in the table to explain the order of reactivity of the three
halogens.
(2)
(Total for Question 1 =9 marks)
J
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Gases in the air
2 Nitrogen and oxygen are present in the air.
(@) Inindustry, nitrogen and oxygen are obtained from air.

(i) Give the name of the process used.

(b) Complete the sentence by putting a cross (X)) in the box next to your answer.

Oxygen has a low boiling point because there are

weak covalent bonds between the oxygen atoms
weak covalent bonds between the oxygen molecules

weak forces of attraction between the oxygen atoms

O Nn w >

weak forces of attraction between the oxygen molecules
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(c) Another gas present in air is carbon dioxide, CO,.
There are covalent bonds between the atoms in a molecule of carbon dioxide.

(i) Describe what is meant by a covalent bond.

(i) The electronic configuration of oxygen (atomic number 8) is 2.6.

Give the electronic configuration of carbon (atomic number 6).

(iii) Draw a dot and cross diagram of a molecule of carbon dioxide.

Show outer electrons only.

(Total for Question 2 = 8 marks)

7
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Making sodium carbonate

3 Inindustry sodium carbonate is made from sodium chloride solution and calcium
carbonate in the Solvay Process.

(a) Describe the test to show that calcium carbonate contains carbonate ions.

(b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCl..
(Relative atomic masses: Ca = 40; Cl = 35.5)

(c) The overall equation for the Solvay Process is
2NaCl + CaCO, — Na,CO, + CaCl,

Calculate the maximum mass of sodium carbonate that could be formed by
reacting 40 kg of calcium carbonate with an excess of sodium chloride solution.
(Relative formula masses: CaCO, = 100; Na,CO, = 106)
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(d) Sodium carbonate was made in a laboratory experiment.
The theoretical yield of the experiment was 15.0 g.
The actual yield of the experiment was 10.4 g.

(i) Calculate the percentage yield of sodium carbonate in this experiment.

percentageyield = ...

(i) Suggest two reasons why the actual yield was less than the theoretical yield.

(Total for Question 3 = 10 marks)
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Atomic structure and the periodic table

4 (a) The table shows the number of electrons, neutrons and protons in particles P, Q,
R, S, Tand V.

10

particle

(i)

(ii)

electrons
1
3
8
13
18
18

< 49 »vw o O ©

Which particle is a negatively charged ion?

Put a cross (X)) in the box next to your answer.
P
S
T
v

Which particles are atoms of metals?

Put a cross (X)) in the box next to your answer.

PandR
QandR
QandS
Q ,SandV

P 41 9 3 9 A 01 0 1 6

number of
neutrons
0
4
8
14
16
20

protons
1
3
8
13
16
20



(b) Each element has an atomic number.

(i) State what is meant by atomic number.

(ii) The atomic number of boron is 5.
Boron exists as two isotopes boron-10 and boron-11.

Use this information to explain why boron-10 and boron-11 are isotopes.

(ii) A sample of boron contains
19.7% of boron-10.
80.3% of boron-11.

Use this information to calculate the relative atomic mass of boron.

(Total for Question 4 = 10 marks)
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lonic compounds and their identification
5 (a) Sodium chloride is a metal chloride which is soluble in cold water.
(i) Give the name of a metal chloride which is insoluble in cold water.
Put a cross (X)) in the box next to your answer.

copper chloride

lead chloride

O 0O o o

A
B
C magnesium chloride
D

potassium chloride

(ii) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.

(iii) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.

12
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*(b) Magnesium has an electronic configuration of 2.8.2.
Oxygen has an electronic configuration of 2.6.

Explain, in terms of their electronic configurations, how magnesium and oxygen
atoms react to form the ionic compound magnesium oxide, MgO, and include a
description of the structure of solid magnesium oxide.

(Total for Question 5 = 12 marks)
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Reactions

6 (a) A studentinvestigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnSO,, and hydrogen.

(i) Write the balanced equation for this reaction.

*(ii) The student carried out two experiments.
The same mass of zinc and the same sized pieces of zinc were used in each
experiment.

The results are shown in the table.

experiment 1 experiment 2
concentration of sulfuric acid / mol dm= 0.5 1.5
temperature / °C 20 40
rate of reaction slow fast

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions
between particles.



(b) Zinc is reacted with copper sulfate solution.
The equation for the reaction is

Zn(s) + CuSO4(aq) - ZnSO4(aq) + Cu(s)

() What type of reaction is this?

Put a cross (X)) in the box next to your answer.
[0 A decomposition
[] B displacement
[0 € dissolving

] D neutralisation

(ii) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.

>

heat energy 4

»
>

progress of reaction

(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS
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