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® Use black ink or ball-point pen.
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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
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® 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.
® 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.

Chemical reactions

1 (a) Pieces of zinc react with dilute hydrochloric acid to produce zinc chloride and
hydrogen gas.

(i) State what you would see when zinc is added to dilute hydrochloric acid.
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(iv) State what can be done to the pieces of zinc to make the reaction with the
dilute hydrochloric acid faster.
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(Total for Question 1 = 7 marks)
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2

lons and precipitates

(@) Some metal ions can be detected using a flame test.

A flame test involves the following steps.
These steps are not in the correct order.

1 hold the flame test wire in a Bunsen flame
2 dip the flame test wire into the substance
3 clean the flame test wire

What is the correct order of steps for a flame test?

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

JA 1-3-2
] B 2-1-3
[J € 2-3-1
0 D 3-2-1

(b) Tests for two ions are described and the observations given.

Draw one straight line from each test to the ion it shows to be present.

description of test and observation ion shown

VANV SHLNIZLNMIONOG

carbonate ion, CO§'

B
SNAYVY SIHL

Add dilute hydrochloric acid followed
by barium chloride solution. ®

A white precipitate forms.

chloride ion, CI”

nitrate ion, NO,
Add dilute nitric acid followed by

silver nitrate solution. o

A white precipitate forms.

sulfate ion, SO;
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(c) Potassium nitrate contains potassium ions, K*, and nitrate ions, NO..

Give the formula of potassium nitrate.

ITHISAREA

(d) Copper sulfate solution is added to sodium carbonate solution.
A green precipitate of copper carbonate is formed.

(i) Complete the word equation for this reaction.

COPPEI e COPPEI o

+ -
sulfate carbonate

(i) Describe how to obtain a pure, dry sample of solid copper carbonate from
the mixture.
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(Total for Question 2 = 9 marks)
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Simple molecular, covalent compounds

3 Hydrogen chloride and water are simple molecular, covalent compounds.
(@) The formula of a molecule of water is H,O.

Describe what this formula shows about a molecule of water.

vawSHINImMlONOD

(b) Covalent bonds join atoms together in a molecule of water.

Describe what is meant by a covalent bond.

(c) A chlorine atom has seven electrons in its outer shell.
A hydrogen atom has one electron only.
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Draw a dot and cross diagram of a molecule of hydrogen chloride, HCI.
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Show outer shell electrons only.
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(d) Water and oil do not mix.

(i) The following apparatus can be used to separate a mixture of water and oil.

ITHISAREA

oil

water

Give the name of this piece of apparatus.

(i) What term is used to describe two liquids that do not mix?

Put a cross (X)) in the box next to your answer.
(1)

[J A immiscible
[J B inert
[ C insoluble
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(e) Water freezes to form ice.
Ice has a melting point of 0°C.

o
55

%

S
S
S

<

L
S8
S

Explain, in terms of its structure, why water has a low melting point.
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(Total for Question 3 = 10 marks)
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Compounds

4 Lead nitrate solution reacts with sodium iodide solution to form solid lead iodide and
sodium nitrate solution.

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

This reaction is an example of
A combustion

separation

V3V SIHLNIJLMIONOQ -
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B
C neutralisation
D

precipitation

(ii) The balanced equation for this reaction is shown.

Complete the equation by filling in the state symbols for the products.

Pb(NO,).(aq) + 2Nal(aq) — PbL(........... ) +2NaNO (... )

(iii) Calculate the relative formula mass of sodium nitrate, NaNO.,.

(relative atomic masses: Na=23,N=14,0=16)
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(iv) The formula of lead iodide is Pbl, .
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Calculate, using this formula, the percentage by mass of lead in lead iodide.
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(relative atomic masses: Pb =207, 1 =127;
relative formula mass of PbIZ: 461)
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(b) In an experiment, lead nitrate solution was reacted with sodium iodide solution to
produce lead iodide.

() The yield of lead iodide from this experiment was 3.5g.

The theoretical yield of lead iodide for this experiment was 5.0g.

ITHISAREA

Calculate the percentage yield of lead iodide in this experiment.

percentage yield = ... %

(i) State two reasons why the percentage yields of experiments are often
less than 100%.
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(Total for Question 4 = 10 marks)
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Atoms and the periodic table

5 Mendeleev’s original periodic table is different from the modern periodic table.

(a) Give one difference between Mendeleev’s early periodic table and the modern
periodic table.

(b) An atom of argon contains 18 electrons, 22 neutrons and 18 protons.

(i) State the atomic number of argon.

VMY SIHLNIGLMIONOG

(ii) Argon isin group 0 of the periodic table.

Give the symbol of another element in the same group as argon.

(iii) Which row of the table shows the correct relative charges of an electron,
a neutron and a proton?

Put a cross (X)) in the box next to your answer.
(1)

relative charge of
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(c) The electronic configuration of an aluminium atom is 2.8.3.

Explain, using this information, why aluminium is placed in group 3 of the
periodic table.
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*(d) Sodium fluoride is an ionic compound, containing sodium ions, Na*, and
fluoride ions, F.

Sodium and fluoride ions are formed from sodium and fluorine atoms.

Some information about sodium and fluorine atoms is given in the table.

protons neutrons | electron configuration

sodium 11 12 2.8.1

fluorine 9 10 2.7

Use the information in the table to describe the structure of sodium and
fluorine atoms and how they combine to form sodium and fluoride ions in
sodium fluoride.

You may use diagrams to help your answer.
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Groups of the periodic table

6 (a) Chlorine, bromine and iodine are elements in group 7 in the periodic table.
(i) Chlorine is a toxic gas.

Which of the following hazard symbols would you expect to see on a
container filled with chlorine?

Put a cross (X)) in the box next to your answer.
(1)
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(i) At room temperature, chlorine is a yellow-green gas and iodine is a grey solid.
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Describe the appearance of bromine at room temperature.
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(iii) Chlorine reacts with hydrogen to form hydrogen chloride.
Hydrogen chloride dissolves in water to form a solution.

Explain how this solution affects universal indicator.
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N

(b) Which of the following statements is true for all the transition metals?

Put a cross (X)) in the box next to your answer.
(1)

[J A They have low melting points.
[J B They float when placed in water.
[0 € They are good conductors of electricity.

[0 D They are magnetic.

2
4
o

i
D
G

s
e
e

%
i

RIS
S
3555

L0
%

ool
0..’%

o
o
SRR

<

L
S8
S

<>

’::0
o
fo%s

<

5
B RS
L

o5
D

J
15

T



*(c) Lithium, sodium, potassium, rubidium and caesium are all metals in group 1 of
the periodic table.

7
Li
lithium

3

23
Na

sodium

11

39
K

potassium

19

group 1 of the periodic table

85
Rb

rubidium

37

133
Cs

caesium

55

The reaction of rubidium and caesium with water can be predicted from the
reactions of lithium, sodium and potassium with water.

Describe the similarities and differences in the reactions of these five metals
with water.

You may use word equations or balanced equations to help your answer.
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