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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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BLANK PAGE

Questions begin on next page.
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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.

Salts
1 Sodium carbonate and copper chloride are both ionic solids.
They are both soluble in water.
(@) Which row of the table shows the most likely melting points of these two salts?

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

melting point / °C

sodium carbonate copper chloride

A [] 17 498
B [ 851 9
c O 851 498
D [ 9 17

(b) Copper chloride contains copper ions, Cu?", and chloride ions, CI-.
Give the formula of copper chloride.

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

If a flame test is carried out on copper chloride, the colour in the flame is

[J A red-brown
0 B yellow
[ C lilac

[0 D green-blue

P 41 9 6 56 A 0 4 1 6
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(d) Describe how this apparatus can be used to show that sodium carbonate reacts
with dilute acid to form carbon dioxide.

N 4

conical flask /

test tube

(e) Copper carbonate is an insoluble salt.

Describe how you would use sodium carbonate and copper chloride to produce a
pure, dry sample of copper carbonate.

(Total for Question 1 = 9 marks)
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Rates of reaction
2 (a) Zincis a metal.
Zinc reacts with dilute hydrochloric acid to produce zinc chloride and hydrogen.

Edward used this apparatus to investigate the speed of the reaction between zinc
and dilute hydrochloric acid.

hydrogen

dilute hydrochloric acid

pieces of zinc
(i) Edward’s results for 50 °C are shown on the graph.

volume of gas 4

0 >

time

Sketch a line on the graph to show the results that Edward should expect to
obtain if he carried out the experiment to completion at 30 °C.

P 41 9 6 5 A 0 6 1 6
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(ii) When zinc powder is used, instead of larger pieces of zinc, the reaction is
faster.

Explain, using ideas about particles, why the reaction is faster when zinc
powder is used.

(i) Balance the equation for the reaction of zinc with dilute hydrochloric acid by
putting a number in the space provided.

n + ... HCl — ZnCI2 + H,
(iv) The reaction between zinc and dilute hydrochloric acid is exothermic.

Explain, in terms of breaking and forming bonds, why this reaction is
exothermic.

(b) Catalysts are added to some reactions.

State the effect of catalysts on reactions.

(Total for Question 2 = 9 marks)
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Mixtures

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

A mixture of two immiscible liquids can be separated by using

fractional distillation
a separating funnel
evaporation

filtration

(b) Oxygen is a simple molecular, covalent substance.
() The electronic configuration of oxygen is 2.6.
Draw a dot and cross diagram for a molecule of oxygen, O..

Show the outer electrons only.

(i) The boiling point of oxygen is —183 °C.

Explain, in terms of the forces between the molecules, why oxygen has a very
low boiling point.

P 41 9 6 56 A 0 8 1 6
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(c) Describe how oxygen and nitrogen are obtained from liquid air by fractional
distillation.

(Total for Question 3 = 9 marks)
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Calcium carbonate
4 (a) Calcium oxide is manufactured by heating calcium carbonate.
The waste product of this process is carbon dioxide.

(i) Calculate the relative formula mass of carbon dioxide, CO
(Relative atomic masses: C=12,0 =16)

>

(ii) The equation for the reaction is
CaCO,(s) — Ca0(s) + CO(9)

Calculate the maximum mass of calcium oxide that can be obtained by
heating 25 tonnes of calcium carbonate.
(Relative atomic masses: C =12, O = 16, Ca = 40)

mass calcium oXide = ... tonnes

(b) (i) State what is meant by theoretical yield.

(i) Explain why the actual yield for a reaction is usually less than the theoretical
yield for the reaction.

10
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(c) Many industrial processes produce waste products.

Suggest reasons why manufacturers try to find uses for these waste products.

(Total for Question 4 = 9 marks)
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Group 1

5 Lithium, sodium and potassium all react with cold water.
(@) Lithium, sodium and potassium are in group 1 of the periodic table.
Complete the sentence by putting a cross (X)) in the box next to your answer.

These elements are

A halogens

B noble gases

C transition metals
D

alkali metals

(b) When sodium is added to cold water, it forms a molten ball which floats on the
surface of the water.

Explain why this happens.

12
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*(d) Sodium and potassium react with cold water to give similar products.

The electronic configuration of sodium is 2.8.1.
The electronic configuration of potassium is 2.8.8.1.

Explain the similarities and differences in the way sodium and potassium react
with cold water by considering their reactions and their electronic configurations.

(Total for Question 5 = 12 marks)
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Isotopes
6 Boron exists as two isotopes.
These are boron-10, “S)B, and boron-11, 1;3.

(@) The diagram shows an atom of the isotope, boron-10.

. electron
X
neutron
proton
X X
X

(i) State the electronic configuration of boron.

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

In the periodic table, boron is in period

b A 2
1 B 3
1 ¢ 5
[J D 10

(iii) The table shows the three particles present in atoms and their relative masses
and charges.

Complete the table.
particle relative mass relative charge
electron 1837
neutron
proton +1

14
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*(b) A sample of boron contains 20% boron-10 and 80% boron-11.
In part (a) you were given the structure of a boron-10 atom.

Describe the structure of a boron-11 atom and explain why, in this sample, boron
has a relative atomic mass of 10.8.

(c) Mendeleev was a Russian chemist who produced the first version of the periodic
table.

Give one similarity and one difference between his version of the periodic table
and the periodic table shown on page 2.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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