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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.
® 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.

Energy changes

1 (a) The neutralisation reaction between ethanoic acid and sodium carbonate is an
endothermic reaction.

Describe what is meant by the term endothermic reaction.
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(b) The reaction between magnesium ribbon and dilute hydrochloric acid produces
magnesium chloride and hydrogen.

The diagram shows the energies of the reactants and the products.

heat energy reactants

products
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Explain what the diagram shows about the type of reaction occurring between
the magnesium ribbon and dilute hydrochloric acid.
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(c) The rate of the reaction between magnesium ribbon and hydrochloric acid can be
increased by increasing the concentration of the acid.

(i) State two other ways of increasing the rate of this reaction.
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(i) Explain, in terms of particles, why increasing the concentration of the acid
increases the rate of this reaction.

(Total for Question 1 = 8 marks)
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lons and ionic compounds
2 (a) The formula of an aluminium ion is AI*".
The formula of a sulfate ion is SO,
(i) Which of the following is the correct formula of aluminium sulfate?

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

AISO,
ALSO,
AL(SO,),

(0 I N B
O N ® >

Al(SO,),
(ii) To test for the presence of sulfate ions in a solid, the solid is first dissolved in
water and then two solutions are added.

Give the names of the two solutions that are added.

(b) Which of these substances is insoluble in water?

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

] A ammonium carbonate
[l B copper nitrate
[J C lead sulfate

[ D potassium hydroxide
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(c) Calcium reacts with oxygen to form calcium oxide, CaO, an ionic compound.
Calcium has an electronic configuration of 2.8.8.2.
Oxygen has an electronic configuration of 2.6.

Describe, in terms of their electronic configurations, how calcium and oxygen
atoms react to form calcium and oxide ions.
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You may use diagrams to help your answer.
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(Total for Question 2 = 8 marks)
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Elements
3 (a) Use the periodic table to help you answer the following question.
Which of these metals will form coloured cations?
Put a cross (X)) in the box next to your answer.
(1)
[J A gallium, Ga
[J B chromium,Cr
[J C strontium, Sr
[J D sodium, Na
(b) Lithium and caesium are two metals in group 1 of the periodic table.
Caesium is more reactive than lithium.
Explain, in terms of the structure of their atoms, why caesium is more reactive
than lithium.
(3)
(c) When a small piece of potassium is dropped into water, there is a vigorous reaction.
Bubbles of gas are evolved and the solution formed is alkaline.
Write the balanced equation for this reaction.
(3)
.
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(d) When chlorine is bubbled through potassium bromide solution, potassium chloride
and bromine are formed.

Which of these is the balanced equation for this reaction?

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

OA 2C + KBr — KCl + Br,
0B Cl, + KBr — KCl + Br,
0C Cl, + 2KBr — 2KCl + Br,
0D Cl, + 2KBr — 2KCl + 2Br

(e) For many years, argon was used as the gas in filament light bulbs.

(2)
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(Total for Question 3 = 10 marks)
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Compounds of copper
4 Copper hydroxide, copper oxide and copper sulfide are three compounds of copper.

(@) (i) Insolution copper chloride, CuCl, reacts with potassium hydroxide, KOH, to
form copper hydroxide, Cu(OH),, and potassium chloride.

Write the balanced equation for this reaction.
State symbols are not required.

(ii) Copper hydroxide is formed as a precipitate.

Which state symbol would be used in the equation to show that copper hydroxide is
a precipitate?

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

A (aq)

O o oo

(b) The formula of copper hydroxide is Cu(OH),.
(relative atomic masses: Cu=63.5,0=16,H=1)
Which of the following is the relative formula mass for copper hydroxide?

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

A 805
B 815
C 975
D 161.0
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(c) In an analysis of copper sulfide, 12.7 g of copper was found to be combined with
3.2 g of sulfur.

Calculate the empirical formula of the copper sulfide.

Show your working.
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(relative atomic masses: Cu = 63.5,S = 32)

(3)
empirical formula= ...
(d) Copper reacts with oxygen to form copper oxide.
2Cu+0,—» 2Cu0O
Calculate the maximum mass of copper oxide that could be formed by reacting
25.4 g of copper with excess oxygen.
3 (relative atomic masses: O = 16, Cu = 63.5;

s relative formula mass: CuO = 79.5)
o (2)
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maximum mass of copper oxide =

(Total for Question 4 = 10 marks)
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Atomic structure

5 (a) Which row of the table shows the correct relative mass and relative charge of a proton?

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

SAREA

relative mass of proton = relative charge of proton

L]A 0 0
[]B 1 -1
lc 1 +1
LID 0 +1

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

An atom of an element contains 16 electrons, 16 neutrons and 16 protons.
The element is

[J A oxygen, O

] B sulfur, S

[J € cadmium, Cd

[] D titanium,Ti
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(c) The electronic configuration of an atom of an element is 2.8.5.
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Explain, using this electronic configuration, in which group and in which period of
the periodic table this element is found.
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*(d) A sample of neon contains 90% neon-20 and 10% neon-22.
An atom of neon-20 contains 10 protons, 10 neutrons and 10 electrons.

Describe the structure of a neon-22 atom and explain why, in this sample, the
neon has a relative atomic mass of 20.2.
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Structures of substances

6 (a) Explain, in terms of their structure, how metals conduct electricity.
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(b) Oxygen is a simple molecular, covalent substance.
The electronic configuration of an atom of oxygen is 2.6.

Draw the dot and cross diagram of an oxygen molecule, O, .
Show outer electrons only.
(2)
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(c) Potassium chloride is an ionic substance.
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The melting point of potassium chloride is 770 °C.
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Explain why potassium chloride has such a high melting point.
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*(d) Graphite and diamond are forms of the element carbon.
Diamond is used in cutting tools.
Graphite is used as a lubricant and in electrodes.

Explain, using ideas about their structures, why diamond and graphite are
suitable for these uses.

You may use diagrams to help you explain your answer.
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

19

P 4 8 5 8 2 A 01 9 2 0



BLANK PAGE

VIMYSIHLNIGLEMIONOG

20

P 4 8 5 8 2 A 0 2 0 2 O

%
?ﬁ*

Sk

%
S

B
et

5
%

R R
SRR
5 e
SRR

e
i
s

R
5%
5
J
A
%

\_’:
14

%
<
.:'
S
S80S

Yo% %%
R
5
:{.

<

KL
ia%E '.,‘..
bageaatete

\




