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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.

Information

® 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.

Advice

® 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.

Group 3

1 The elements in group 3 of the periodic table are boron, aluminium, gallium, indium
and thallium.

(@) Elements can be classified as metals or non-metals.

Explain, using its position in the periodic table, whether indium is a metal or a
non-metal.

(b) Each aluminium atom has 13 electrons.

State the electronic configuration of an aluminium atom.

(c) Boron has an atomic number of 5.
There are two isotopes of boron, boron-10 and boron-11.

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

Every boron atom contains

five protons
five neutrons

eleven electrons

0 I N A
O N @ >

eleven neutrons
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(ii) Explain what is meant by the term isotopes.

(iii) A sample of boron contains the two isotopes, boron-10 and boron-11.
The relative atomic mass of boron is 10.8

Give the reason why the relative atomic mass is closer to 11 than 10.

(Total for Question 1 = 7 marks)
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Patterns in properties
2 (a) Copperisa metal.

(i) Complete the sentence by putting a cross (X)) in the box next to your answer.
Copper conducts electricity because particles in it move through the structure.
These particles are

[J A positive and negative ions

L] B positive ions only

[]C atoms

L[] D electrons

(ii) Copper forms coloured compounds.

Give the name of the type of metals that form coloured compounds.

7
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(b) A test tube was filled with hydrogen chloride gas.
The test tube was inverted in water and left.

~

The liquid level rose up to the top of the test tube.

Explain what was formed in the test tube after the water had entered.

(c) When chlorine is bubbled into potassium bromide solution, the solution turns
orange.

Explain why this happens.

P 4 0 2 4 6 A 0 8 2 0



(d) Barium sulfate can be prepared as a white precipitate.

Describe how you could prepare a pure, dry sample of barium sulfate from
barium chloride solution and sodium sulfate solution.

(Total for Question 2 = 9 marks)

9

R TR 0 O Turn over
P 4 0 2 4 6 A 0 9 2 0



Rates of reaction

3 The diagram shows a catalytic converter used in car exhaust systems.
Gases from the car engine pass into the catalytic converter.
In the catalytic converter, carbon monoxide and unburnt hydrocarbons are changed
into carbon dioxide and water vapour.

honeycomb structure
covered with catalyst
carbon monoxide
+ unburnt hydrocarbons + air

carbon dioxide
+ water vapour

(@) What type of reaction occurs in the catalytic converter?

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

— ] A cracking
— [l B displacement
— [J € oxidation
— [ D precipitation

(b) Itis important that the reactions in the catalytic converter happen quickly.

(i) Explain why the catalyst is spread onto the honeycomb structure rather than
used as large pieces.

10
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(ii) Hot gases from the engine pass over the catalyst.

Explain why the catalyst is more effective when the engine has been running
for a short time rather than when the engine is first started.

(c) Carbon monoxide reacts with oxygen, O, to form carbon dioxide in the catalytic
converter.

Write the balanced equation for this reaction.

(d) In the catalytic converter, a hydrocarbon is converted to carbon dioxide and
water.

The diagram shows the heat energies of the reactants and products in this
reaction.

heat energy

hydrocarbon + oxygen

carbon dioxide + water

»
>

progress of reaction

Explain what the diagram shows about the type of reaction occurring.

(Total for Question 3 = 10 marks)
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Metal halides

4 (a) Copper(ll) chloride contains copper ions, Cu?*, and chloride ions, CI .
(i) What is the formula of this copper chloride?

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

Cudl

Cudl,

I I I R
O N ® >

CuzCI2

(i) Inareaction 0.64 g copper are reacted to produce copper chloride.
The theoretical yield of this reaction is 1.35 g copper chloride.

Explain what is meant by theoretical yield.
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(b) Bromine reacts with hot iron wool to produce solid iron(lll) bromide, FeBr,.

iron wool

bromine

(i) Write the balanced equation for the reaction between iron and bromine gas.
Include state symbols.

(i) Calculate the relative formula mass of iron(lll) bromide, FeBr..
(Relative atomic masses: Fe = 56, Br = 80)

relative formulamass = ...

(iii) Iron also reacts with iodine to form iron(ll) iodide, Fel..

Calculate the percentage by mass of iron in iron(ll) iodide.
(Relative formula mass Fel,=310)

percentage by mass of iron =

(iv) Hydrogen peroxide reacts with some iron compounds.
The molecular formula of hydrogen peroxide is H,O.,.

Give the empirical formula of hydrogen peroxide.

(Total for Question 4 = 10 marks)
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Covalent substances
5 Many substances exist as molecules.

(@) The diagram shows the outer shell electrons in a molecule of methane, CH,.

(i) Each hydrogen atom is bonded to the carbon atom by a covalent bond.

Give the meaning of the term covalent bond.

(ii) Complete the sentence by putting a cross (X)) in the box next to your answer.
Methane is a typical simple molecular, covalent compound.

A property of methane is that

it has a high melting point
it is a good conductor of electricity

there are weak bonds in its molecule

0 I N A
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it has a low boiling point
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(b) Nitrogen and oxygen are gases in air.

Describe how samples of nitrogen and oxygen can be obtained from air.

*(c) Graphite is a form of the element carbon.
Graphite is a giant molecular, covalent substance.

Use the structure and bonding in graphite to explain why it is able to be used as a
lubricant and as a conductor of electricity.

(Total for Question 5 = 12 marks)
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Sodium chloride

6 (a) The table shows some information about the atoms and the ions of chlorine and
sodium.

Complete the table.

symbol of number of electrons in
atom ion atom ion
chlorine Cl cl 17
sodium Na 10

(b) When silver nitrate solution, AgNO,, is added to sodium chloride solution a white
precipitate is formed.

(i) Write the balanced equation for this reaction.

(i) Silver nitrate solution can be added to a solution to test for the presence of
chloride ions.
In this test, dilute nitric acid is added to the solution, followed by the silver
nitrate solution.
A white precipitate shows the presence of chloride ions.

Why must the dilute nitric acid be added to make this a reliable test?

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

to dilute the solution of chloride ions
because the precipitate only forms if dilute nitric acid is added

to stop the white precipitate changing colour

0 I N A
O N @ >

to remove other ions that would also form a white precipitate
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*(c) This circuit was used to test the ability of water, solid sodium chloride and
sodium chloride solution to conduct electricity.

6V

—o o—
d.c.

carbon rods

The results were

substance conducts electricity
water no
solid sodium chloride no
sodium chloride solution yes

Explain these results by referring to the structures of the substances.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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