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® Use black ink or ball-point pen.
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® 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.
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written communication will be assessed
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well as the clarity of expression, on these questions.
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® Read each question carefully before you start to answer it.
® Keep an eye on the time.
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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 5¢ and then mark your new answer with a cross [X.

Halogens

1 The table gives information about the colours and physical states at room
temperature of the halogens, chlorine, bromine and iodine.

(a) Complete the table.

e colour at room physical state at
temperature room temperature
chlorine gas
bromine liquid
iodine grey

(b) These two hazard symbols are attached to a container of liquid bromine.

A chemist uses bromine in an experiment.

Use the hazard symbols to suggest safety precautions the chemist should take
when using the bromine.
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(c) Magnesium reacts with bromine to form magnesium bromide.
Write the word equation for this reaction.

(d) Sodium reacts with chlorine to form sodium chloride.
Which of these is the formula for sodium chloride?
Put a cross (X)) in the box next to your answer.
] A S —
[J B NaOCl —
[] D SoOdl —

(Total for Question 1 = 8 marks)
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Mixtures and compounds

2 (a) Paper chromatography can be used to separate the coloured dyes in inks.

A student carried out a chromatography experiment on four inks, W, X, Y and Z.

The diagram shows the result.

solvent front

start line

ink W ink X inkY inkZ

(i) State the letter of the ink that contained only one coloured dye.

(i) Ink W has been made by mixing two of the other inks together.

State the two inks that could have been mixed to make ink W.

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

Oil and water are immiscible liquids.
A mixture of oil and water is best separated by using

0 I N A
O N @ >

distillation
evaporation
a filter funnel

a separating funnel
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(c) Which row of the table correctly shows the boiling point and ability to conduct
electricity of a simple molecular, covalent liquid?
Put a cross (X)) in the box next to your answer.
boiling point ability to conduct electricity

L] A low good —
L[] B high poor —
] C low poor —
] D high good —

(d) Hydrogen chloride, HCl, can be formed by the reaction of hydrogen, H,, with
chlorine, CIZ.

Write the balanced equation for this reaction.

(e) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a
molecule of hydrogen chloride, HCI.

Show outer electrons only.

(Total for Question 2 = 8 marks)
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lons and analysis
3 (a) Which of the following is the formula of a cation?

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

Mg
Na*
H.O

2

O n w >

F_

(b) (i) The formula of a potassium ion is K* and of a carbonate ion is CO,*.
Which of the following is the formula of potassium carbonate?

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

KCO

3

K(CO),
K.CO

3

I [ I Ry
O N @ >

K(CO,),

(ii) When dilute hydrochloric acid is added to potassium carbonate, a gas is evolved.

Describe the test for this gas.
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(c) Barium nitrate solution is added to potassium sulfate solution in a beaker.
A white precipitate of barium sulfate forms in a mixture with potassium nitrate
solution.

Describe how you would obtain a pure, dry sample of barium sulfate from the
mixture in the beaker.

(d) Magnesium oxide is an ionic compound.

The electronic configuration of magnesium is 2.8.2.
The electronic configuration of oxygen is 2.6.

Describe, in terms of electrons, how a magnesium atom and an oxygen atom
form ions in magnesium oxide, MgO.

(e) Calculate the relative formula mass of magnesium oxide, MgO.
(relative atomic masses: O = 16; Mg = 24)

(Total for Question 3 = 11 marks)
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Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

\

bung

=

magnesium ribbon dilute

\ﬁ i j/hydrochloricacid

The word equation for the reaction is

[

) + hydrochloric(a ) magnesium

magnesium(s acid chloride

(@aq) + hydrogen(g)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride(aq) and
magnesium chloride(l).

(b) Describe what you would see when magnesium ribbon reacts with dilute
hydrochloric acid.

10
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(c) Every 20 seconds, the student recorded the total volume of hydrogen produced in
the reaction.

(i) Name a piece of apparatus the student should use to measure the volume of
hydrogen produced.

The results are shown on the graph.
total volume 100 —
of hydrogen

incm? 90—
80
70
60 —
50
40 —
30

20

10

0 1 T 1 T | T | T T T
0O 20 40 60 80 100 120 140 160 180 200

time in seconds

(i) After how many seconds had all the magnesium reacted?

............................................... seconds

(iii) The experiment is repeated using the same volume of a more concentrated
hydrochloric acid solution.
All other conditions were kept the same.

On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.

11
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(d) A student repeated the original experiment using the same mass of magnesium

12

as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.

When magnesium reacts with dilute hydrochloric acid there is a change in
temperature.

In an experiment the results were
temperature at start = 21°C
temperature at end = 62°C

Explain what conclusion can be made about the type of reaction, from these
results.

(Total for Question 4 = 11 marks)
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[
Atoms and the periodic table
5 (a) Complete the table to show the relative mass of a neutron and of an electron.
particle relative mass
proton 1
neutron
electron
(b) Complete the sentence by putting a cross (X)) in the box next to your answer.
An atom has no overall charge because it contains
[J A more protons than electrons —
[] B the same number of electrons and protons —
[J € the same number of electrons and neutrons —
[J D more neutrons than electrons —

(¢) The atomic number of lithium is 3.
The mass number of an atom of lithium is 7.

State the name and number of each of the particles in the nucleus of this atom.

13
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*(d) Here is some information about the periodic table.

14

In the periodic table elements are arranged in rows and columns.

The position of an element in the periodic table depends on its atomic structure.
Elements with similar chemical properties are found in the same parts of the
periodic table.

Identify different parts of the periodic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic
structure.

(You are provided with an outline of the periodic table below and you may use
this to help your answer.)

P 4 4 6 8 3. A0 1 4 2 0
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(Total for Question 5 = 11 marks)
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Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point.

16
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(b) (i) Calculate the percentage by mass of calcium in calcium chloride, CaCl.
(relative atomic masses Cl = 35.5; Ca = 40;
relative formula mass CaCl,=111)
percentage by mass = ... %
(ii) Which row of the table correctly shows the solubility of calcium chloride and
barium sulfate in water?
Put a cross (X)) in the box next to your answer.
calcium chloride barium sulfate

L] A soluble soluble —
[l B insoluble insoluble —
] C insoluble soluble —
(] D soluble insoluble —

17
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*(c) The diagram shows the structure of a metal.

O O

Use the diagram to describe the structure of a metal and to explain why metals
are malleable and conduct electricity.

P 4 4 6 8 3. A0 1 8 2 0



(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS
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