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® Use black ink or ball-point pen.
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® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® Show all the steps in any calculations and state the units.

® 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 $8 and then mark
your new answer with a cross [X].
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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.
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® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Write your answers neatly and in good English.
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1

Answer ALL questions.

An atom of an element has an atomic number of 6 and a mass number of 12.

(a) Using this information, complete the table to show the numbers of protons,
neutrons and electrons in one atom of this element.

(1S
number of protons 10
number of neutrons &
number of electrons fj
(b) The Periodic Table shows the positions of five elements, J, Q, T, X and Z.
The letters do not represent the symbols for the elements.
Period 1 2 Group 3 4 5 6 7 0
1
2 Q
3 T
4 X Z
3
6
(i) How many electrons are there in the outer shell of an atom of X?
(18
4,
(ii) There are 31 protons in an atom of X.
Using this information, explain how many protons there are in an atom of Z.
[.1&

33L& in grwp S wdk X an grovp 3
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(iii) What is the electronic configuration of an atom of Q?

114

(iv) State one similarity and one difference between the electronic configurations
of atomsof Jand T.

| 1L | similarity Same_  no.  od eedwns n  odT Sheld
difference L Digfrent No0. og  eechun SR AS

(Total for Question 1 = 8 marks)
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2 Etheneis an unsaturated hydrocarbon.

(a) (i) The molecular formula of ethene is

CH.
CEH:.‘;

CH,

o n W >

CH,

(ii) Ethene is bubbled into bromine water until there is no further change.

What is the appearance of the solution formed?

brown
colourless
purple
red

o Nn W >

(iii) Ethene can be formed from ethanol.

This type of reaction is called

dehydration
oxidation

reduction

000w
o N W >

substitution

R



(b) This apparatus can be used to decompose decane (C,H,,)

/- gas mixture

¢ containing ethene
porous po

o]

ceramic wool

soaked in decane \€¥§ m —!_lx o
heat heat |[ Nj \ /i/water

o]

() What name is given to this type of thermal decomposition?

W1
C’ ' G Lf\ A L)
(i) Porous pot contains oxides such as silica and alumina.
What is the purpose of the porous pot in this experiment?
R Ad oS o cotdhyst
(iii) Suggest why the gas collected is a mixture and not pure ethene,
417 Otes  produnels  dJormed-

(Total for Question 2 = 6 marks)
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3 Magnesium reacts with oxygen in the air to form magnesium oxide.
2Mg(s) + O,(g) — 2MgO(s)

The apparatus in the diagram can be used to investigate the decrease in the volume of gas
when magnesium burns in air.

stopper

N 2
magnesium

ribbon N air

| bell jar

| basin

- e

The stopper is removed and the magnesium is lit. The stopper is then quickly replaced.

After the flame goes out there is some magnesium left in the basin.

After the apparatus has cooled to its original temperature, the water level in the bell jar
is higher than shown in the diagram.

.11 (@) What is the colour of the flame produced when the magnesium burns?
Whi e
L.l (b) What is the colour of the solid produced when the magnesium burns?
L‘J W |- }_e-
8
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L3O

.34l

(c) The volume of air in the bell jar at the start of the experiment is 1000 cm’.

Calculate the volume of gas you would expect to remain in the bell jar at the end
of the experiment. Assume all the oxygen in the air is used up.

(bW = |ooO*Z|
' 100
= AV ;
2 o =R
— | pOC™ 2o :
'\J' (l?\(}r‘l‘\b‘.‘ Al "'35 - y AV
- '?'L}L‘ cMm 3 '? L'[ L
volume of gas remaining=__ 7 '~ . . cm?
(d) In another experiment, the mass of magnesium that burned was 0.12 g.
Calculate the maximum mass of magnesium oxide that could be formed
in this experiment.
TR T O
Mo . e
0.0030 mel!
MuS = 0.0050 X 4O
— g 0.10 9
mass of magnesium oxide formed = . C O g

(Total for Question 3 = 6 marks)
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4 This apparatus is used to electrolyse a concentrated solution of sodium chloride.

hydrogen s S PR i chlorine

el
o]
o concentrated solution
of sodium chloride
negative electrode positive electrode
- +
— [« E——
power
supply

(a) The ionic half-equations for the reactions at the electrodes are
negative electrode 2H,O(l) + 2e” — 20H (aq) + H,(g)
positive electrode 2CI(aq) — Cl(g) + 2e-

(i) State how these ionic half-equations show that equal volumes of the two gases
1.60C should be collected.

» No. oy molecles  eqmcl

L 60C (i) Suggest why the volume of chlorine collected is less than expected.

__________ . Chlonre  Solwhe  ua  uedts

10
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(iii) A sample of the solution near to the negative electrode is tested with
phenolphthalein indicator.

Explain why the phenolphthalein turns pink.

213
JroSowkhon | alkelre &S OHT formedk
(b) The table shows two methods of testing for chlorine.
Complete the table by giving the observation made in each test.
Test Observation
1T-4Y  add damp blue litmus paper Bies e s

bubble chlorine into a solution

1.07 of potassium iodide Brown  pFf -

(c) (i) State why chlorine is sometimes added to water supplies.

103  Sigilise the woker

(ii) Chlorine is used to manufacture hydrogen chloride gas, HCI(g).

Write a chemical equation to show the formation of hydrogen chloride from
hydrogen and chlorine.

By
U, + Cly =7 ZHCL

(iii) How is hydrogen chloride gas converted into hydrochloric acid?

_ DiSSolved in  pyokr

(Total for Question 4 = 9 marks)
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A teacher investigates the temperature changes that occur when sodium hydroxide solution

is added to dilute hydrochloric acid.

This is the method she uses.

+ place some of the acid in a glass beaker and measure its temperature
+ add a known volume of sodium hydroxide solution

+ stir the mixture and record the highest temperature reached

+ repeat the experiment with different volumes of sodium hydroxide solution

(a) State two factors that the teacher must keep constant to make this
a valid investigation (a fair test).

ANVY L
'U'L‘{. ,-1'\.(' C{j = ik
. Concerbrthon o oA 'Ree  Oof ShA Na‘\j
conceatrehen o edkali - Sterhne femp

o

(b) Explain how the use of a polystyrene cup, in place of a glass beaker, will affect the
accuracy of the results.

A cowreee = . L Ckisis i
Acawotn ipoed  as  polustyren  cedaws  heot

12
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(c) (i) The diagram shows the thermometer readings for one of the experiments.

—20 ~]
- —40
3158 .
L 110 -
NE 330
initial temperature final temperature

Record the temperatures and calculate the temperature change.

3.8 final temperature of mixture 890 . i
initial temperature of acid ; o Y NI <
temperature change o 1.0 .. ...

(ii) State how the temperature change shows whether the reaction between
2.0l sodium hydroxide and hydrochloric acid is exothermic or endothermic.

Extthemic o, topvahe  invease X

13
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2.08

(d) The graph shows the result of the teacher’s investigation.
40
35
30

25
temperature

h in °C
change in 20

15
10

5

0

0 5 10 15 20 25 30 35 40

volume in cm? of sodium hydroxide

Explain the shape of the graph.

ANY 2
g p(« S hve Q r"r,'xL,Lt “r (;'\C{LL ‘/)\:)-"u' _ﬁ_aLJ"" oy A S CL.
s Line$ intersect | pepivabSahon ot rea chedh

o Negohve | goet,  Sodium Suckoude.  anfor b heak”

(Total for Question 5 = 10 marks)
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6 This question is about the reactions of compounds of antimony and phosphorus.
(a) Antimony (Sb) can be obtained from its oxide (Sb,0,) by heating it with carbon.

The equation for this reaction is

Sb,0,(s) + 4C(s) — 2Sb(s) + 4CO(g)

(i) Give the name of the gas produced in this reaction.

Le-13 o Corbon  ppnor A2

(i) State why this gas is poisonous to humans.

413 DEUEUILS. o GOLEGNY ... BI0O  fo  MSport  0fygen
(b) Phosphorus sulfide (P,S,) is one of the reactants used in match heads.

When a match is struck, energy is transferred to the reactants in the match head,
starting a reaction.
(i) Balance the equation that represents this reaction.

11 6KCIO(s) + .. S(s)+ . PS(s) — O kas) + SO,(g) + ... PO, (s)
(i) What term is used to describe the energy required to start a reaction?

3.13

Achviakon

(Total for Question 6 = 5 marks)

15
O O A S T aver
P 4 4 2 7 0 A 0 1 5 2 0



7 Bromine and iodine are halogens.

(@) Complete the table by giving the colour and physical state of each of these halogens
at room temperature.

Halogen Colour Physical state
bromine red-brown [ g A
105
iodine black solid
(b) Bromine reacts with phosphorus to form the covalent compound phosphorus tribromide.
Draw a dot and cross diagram to show the outer electrons in a molecule of
phosphorus tribromide.
|46

(c) Phosphorus tribromide reacts with water to form a mixture of two acids, HBr and H.PO,

Write a chemical equation for this reaction.

L3S

PBry * 34,0 —> 3HR- + PO, .

(Total for Question 7 = 6 marks)
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Nickel is an important metal.
(a) Three of the stages in the extraction of nickel from its ore are
stage 1 nickel(ll) oxide is reduced by heating with H, to produce impure nickel
NiO(s) + H,(g) — Ni(s) + H,0(g)
stage 2 the impure nickel is reacted with CO
Ni(s) + 4CO(g) = Ni(CO) (qg)
stage3  Ni(CO), is decomposed by heating to produce pure nickel

Ni(CO),(g) — Ni(s) + 4CO(g)

(i) State why the reaction in stage 1 is described as reduction.

N oSt 0L 2/ DR T 2 Cu A ele chmAac
] R 13(}:/- . OR Ny On§ j‘" ‘-_'J ki

(i) Suggest why a low temperature produces a high yield of Ni(CO), in stage 2.

"Egm  SKEtS  to pgat

" Forerdl e achon  exphemic

18
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(b) Nickel has a melting point of 1455°C and is a good conductor of electricity.

(i) Draw a labelled diagram to show the arrangement of the particles in nickel.

- AT LCE

®E.E® - Eletiron

(i) Explain, in terms of its structure, why nickel is malleable and is a good
conductor of electricity.

(M i) "’N{. 2)
ot layeS  of jon§  Spde  ov&  ench other
* Delocahsed LJ’L*‘ Aol con  Hlow/move.
(™ 3> ('.M {_f)

(Total for Question 8 = 10 marks)

TOTAL FOR PAPER = 60 MARKS
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