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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.

Compounds

1 The table shows some properties of six compounds.

compound melti;\?Cpoint boilir/\gcpoint solt‘:vI:itI::'Y in coen::lfjt::;:ilty
of solution
copper sulfate 200 decomposes soluble high
hexane -95 69 insoluble does not dissolve
hydrogen chloride -112 -85 soluble high
octane -57 126 insoluble does not dissolve
silicon(lV) oxide 1610 2230 insoluble does not dissolve
sodium chloride 801 1413 soluble high

(@) Which of the following lists of compounds from the table contains only ionic
compounds?

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

copper sulfate, octane and sodium chloride
silicon(lV) oxide and sodium chloride

A
B
C copper sulfate and sodium chloride
D

O O oo

copper sulfate and silicon(IV) oxide
(b) Two of the compounds in the table produce a colour in a flame test.

Give the name of one of these compounds and the colour it produces in the
flame test.
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(c) Hexane is a covalent compound containing simple molecules.
It has a low boiling point.

(i) Explain why it has a low boiling point.

(ii) Hexane and water are immiscible.

Describe how separate samples of hexane and water can be obtained from a
mixture of hexane and water.

(d) Draw a dot and cross diagram of a molecule of hydrogen chloride.

Show outer electrons only.

(Total for Question 1 = 9 marks)
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Alkali metals

2 Lithium, sodium and potassium are metals in group 1 of the periodic table.
They are good conductors of heat and electricity.
The freshly-cut metals are shiny.

(@) (i) Give another physical property of all three of these metals.

(i) Explain, in terms of electrons in their atoms, why lithium, sodium and
potassium are in group 1 of the periodic table.

(b) A small piece of potassium is added to water.

(i) Describe what you would see in this reaction.

(ii) Which of these is the balanced equation for this reaction?

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

2K +2H,0 — K,0 + 2H,
2K+ H,0 >KO+ H,
4K +3H,0 — 4KOH + H,

0 I N A
O N @™ >

2K +2H,0 — 2KOH + H,

6 R0 0 O
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(c) There is an increase in reactivity of these group 1 metals from lithium to
potassium.

Explain this increase in reactivity.

(Total for Question 2 = 8 marks)
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Elements in the periodic table
3 The positions of five elements, A, B, C, D and E, are shown in the periodic table.

These letters are not the atomic symbols of these elements.

1 2 3 45 6 7 0

(@) Use only elements A, B, C, D and E to answer (i) and (ii).

(i) Give the letters of all the elements that are metallic.

(ii) Give the letters of the two elements that have the most similar chemical
properties.

(b) An atom of element B contains more protons than an atom of element A.

State how many more protons there are in an atom of element B than in an atom
of element A.

P 4 1 7 5 0 A 0 8 2 0



(¢) An atom of element E has atomic number 10 and mass number 22.
(i) How many electrons does this atom contain?

Put a cross (X)) in the box next to your answer.
L] A 10
] B 12
] C

[0 D 32

(i) 10% of the atoms in a sample of element E have a mass number of 22.
All the other atoms in this sample have a mass number of 20.

Calculate the relative atomic mass of element E.

relative atomic mass = ...
(d) The element below E in the periodic table is used to fill filament light bulbs.

Explain why this element is suitable for this use.

(Total for Question 3 = 9 marks)
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Magnesium oxide

4 The diagram shows a piece of magnesium ribbon being heated.

lid A magnesium

crucible

During the heating, the magnesium reacts with oxygen from the air.
The lid of the crucible was raised slightly from time to time.
Magnesium oxide was formed as a white powder.

The experiment was repeated with different masses of magnesium.

The table shows the mass of magnesium used and the mass of the magnesium oxide
formed in each experiment.

rrerfrE mass of magnesium mass of magnesium mass of oxygen in
used /g oxide formed /g magnesium oxide /g
1 0.10 0.16 0.06
2 0.15 0.24 0.09
3 0.25 0.40 0.15
4 0.30 0.48 0.18
5 0.35 0.49 0.14
6 0.50 0.80 0.30
10
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(@) Suggest why the lid had to be raised from time to time during the experiment.

(b) (i) On the grid provided, draw a graph of the mass of oxygen in magnesium
oxide against the mass of magnesium used.

0.40 —

0.30
mass of
oxygen in 0.20 —
magnesium
oxide /g

0.10 —

0 | | | | | !
0 0.10 0.20 0.30 0.40 0.50 0.60

mass of magnesium used / g

(ii) The result of experiment 5 is anomalous.
The masses were all measured accurately.

Suggest what might have caused this anomalous result.

(c) Write the balanced equation for the reaction of magnesium with oxygen to form
magnesium oxide.

11
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(d) An oxide of lead was analysed.
0.414 g of lead was combined with 0.064 g of oxygen in this oxide.

Calculate the empirical formula of this lead oxide.

(relative atomic masses: O = 16, Pb = 207)

empirical formula ...

(Total for Question 4 = 11 marks)
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Energy changes

5 (a) An experiment is carried out to measure the temperature change when solid
ammonium chloride is dissolved in water.

initial temperature of water =19 °C
final temperature of solution = 15 °C

Explain what the temperature readings show about the type of heat change
occurring when ammonium chloride dissolves in water.

(b) When zinc reacts with copper sulfate solution, copper and zinc sulfate solution
are formed.

Zn + CuSO4 — Cu+ ZnSO4
This reaction is exothermic.

Use this information to complete the diagram.

heat energy 4

reactants

»
>

progress of reaction

14
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(c) Reactions are accompanied by heat changes.

The heat changes are the results of bonds being broken and bonds being formed.

Which row of the table shows the heat energy changes that occur when bonds

are broken and when bonds are formed?

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

bonds broken

heat energy is released

heat energy is required

heat energy is released

heat energy is required

P 41 7 5 0 A 01 5 2 0

bonds formed

heat energy is released

heat energy is required

heat energy is required

heat energy is released

15
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*(d) Reactions can occur when particles collide.
Rates of reactions can be altered by changing conditions.

Explain how the rate of reaction between a solid and a liquid is altered by
changing the size of the pieces of solid and by changing the temperature of the
liquid.

(Total for Question 5 = 11 marks)
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6

lonic substances

(@) The table shows the names and formulae of three ions.

name of ion formula of ion
calcium Ca*
nitrate NO,"
phosphate PO, >

What is the formula of calcium nitrate?

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

0 A CaNO,
[J B CaNO,
[0 C Ca,NoO,
[0 D Ca(NO,),

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

The number of oxygen atoms in the formula Ca,(PO,), is

0 A 2
[0 B 4
[J] C 8
] D 12

17
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(c) The table gives some information about the elements sodium and sulfur.

sodium sulfur
metal or non-metal metal non-metal
atomic symbol Na S
number of electrons in one atom 11 16

Sodium sulfide is an ionic compound.

Describe, in terms of electron transfer, how sodium atoms react with sulfur atoms
to form sodium sulfide.

Your description should include the charges on the ions formed.

18
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*(d) Explain the difference in the ability of solid sodium chloride and molten
sodium chloride to conduct electricity in terms of their structures.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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