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Answer ALL questions.

1 Use the the Periodic Table on page 2 to answer this question.

(@) (i) The symbol for silver is

M A Ag OB As @€ 5 0D si

(ii) The element with an atomic number of 40 is
(1)

0O A A 0B Ar 0cC Ca Xp z

(b) An atom of an element has the electronic configuration 2.8.3

(i) State the number of the group in the Periodic Table in which this element is found.

(1)

(1)

(iv) Explain your answer in terms of the atom’s electronic configuration.

Ao hew 3 shells

(v) ldentify the element.

- N A
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(c) Complete the diagram to show the electronic configuration of an atom of fluorine,
using x to represent an electron.

(1)
XX
X .
X A
. . -
XA

(Total for Question 1 = 8 marks)
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—
2 Bromine is an element in Group 7 of the Periodic Table.

(a) What is the name given to the Group 7 elements?
(1)

O A alkalimetals [ B alkaline earth metals KC halogens  [] D noble gases

(b) The symbols of two isotopes of bromine are ?Br and 8r.

(i) State what is meant by the term isotopes.
(2)

o Aoms ok W sama elimesk
o e dilecent awadber c:j __heubon g

(i) Complete the table to show the number of protons, neutrons and electrons in
one atom of 7?Br and in one atom of %1Br.
(3)

Isotope Number of protons Number of neutrons Number of electrons

!__ Br ’53_ ‘ 4—4-“" ‘ 36 |
| 3S 46 | 35

T

\

VI¥Y SIHL NI 3L18M 10N OQ

. V3NV SIHL NI ZHUM 10N 0Q

VIV SIHLNIALEMION oG

DO NOTWRITEINTHIS AREA DO NOT WRITE IN THIS AREA

DO NOT WRITE INTHIS AREA . -



YIUY SIHL NI TLM 10N 04

VIRV SIHL NI LM 1ON 00 .

VIWVSHLN ZIMIONDOG .

" DO NOTWRITE IN THIS AREA . DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

———————

(c) Bromine water can be used to distinguish between ethane and ethene.

H H H H
| | N %
H—C—C—H =C
[ ¥ ~
H H H H
ethane ethene

Describe what you would observe when orange bromine water is added separately
to ethane and ethene, in the absence of UV light.
(2)

observation with ethene .. . OrOVU:SQ BPOIY—cocuesicsse (ORI o -1, 7.V g5 50,9, \UR——

~ (Total for Question 2 = 8 marks)

observation with ethane .. MO e K M e
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3 The table shows the percentage composition of the mixture of gases in the exhaust fumes
of a car.
s Percentage of the gasin
hamaof gas the exhaust fumes
| carbon dioxide 14.0
- i .
carbon monoxide 2.0
hydrocarbons 0.3
nitrogen oxides : 0.2
i,_ s i ———— -
! sulfur dioxide , trace amounts
| L B I
| water vapour 12.0
gas’Z ' 71.5 '
(a) Identify gas Z.
(1)
|
(b) The carbon dioxide is produced from the combustion of hydrocarbons such as octane.
Complete the word equation for the complete combustion of octane.
(1)
octane + .. 0&33'@’\ ... —>carbon dioxide + ... ... - a‘(’Q_r ........................
(c) How is the carbon monexide in the exhaust fumes produced?
(1)
AN COMpleRR oM bushon
! ;
:l BT R TR R R R b ad bt 4t e b ) e A B A R S R A R R TR 1 R LR AT S b S R AL b R 8 R b B S TSN R R L A RS AR VA
'l (d) (i) Write a chemical equation to show how nitrogen dioxide (NO,) is produced in
a car engine.
(1)
_ N'}, . o, ., | S— 2 No-z_ __________________________________________________________________________________
(i) State one problem caused by nitrogen dioxide in the atmosphere.

(Total for Question 3 = 5 marks)
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4 A sample of air is passed through the apparatus shown in the diagram.

airin -+ - to pump

anhydrous copper(ll) sulfate limewater

The anhydrous copper(ll) sulfate turns from white to blue.
The limewater turns milky.
The copper turns black.

(a) Name the substance that turns anhydrous copper(ll) sulfate blue.

(b) Name the substance that reacts with limewater to make it turn milky.

Ccarbon Moxihe o

(c) Explain why the copper turns black.

o.Cogper reacks  with o v e

N (:ofMCpppMome\McL\ 5 S

I bloch T |

(Total for Question 4 = 4 marks)
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5 Astudent carries out an investigation into the reaction between magnesium carbonate

and dilute sulfuric acid. He uses this apparatus.
D 30 40 50 60 70 80 H|

gas syringe

magnesium

carbonate dilute sulfuric acid

The student carries out seven experiments. In each experiment he uses the same mass of
magnesium carbonate but a different volume of acid. He measures the total volume
of carbon dioxide collected in each experiment. The table shows his results.

Volume of sulfuric acid used in cm?® 0|5 ' 15 20 25 J 30 | 35 ; 40 |

! . | . | ; | | |
Volume of carbon dioxide collected in cm? ' 0 | 16 47 ‘ 61 | 64 | 78 80 ‘ 80
(a) Plot the results on the grid and draw a curve of best fit.

80

70

60

504 | / |
Volume of _ / :
carbon dioxide 40 '

in cm? i

30 yis

20

10 +

0 T T 1
4] 10 20 30 40

Volume of sulfuric acid in cm?

0

1

=]

VANV SIHLNI ILMEAM LON 0T

VINY SIHL NI ZLINM LON OG

VaNY SIHL NI ILEM 10N 0

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA



YIHY SIHL NI 2B 10N 0 VAUV SIHL NI JLISM LON 0

YIUY SIHL NI FLEMI0N o4 ? ;

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

16

(i) Explain what the results with 35 cm? and 40 cm? of sulfuric acid indicate about
the reaction.

 Terelore Yo

(iii) Use the graph to find the volume of carbon dioxide that would be collected if
10 cm? of acid were used.

volume of carbon dioxide = ... %?— ....................................... cm?

(iv) Use the graph to find the volume of sulfuric acid that would result in 55 cm? of
carbon dioxide being collected.

volume of sulfuricacid= ... . \ Cg S ..................

(1)

(2)

eadim  hay P\MSL'LJ\

(1)

(Total for Question 5 = 8 marks)
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6

In 1774, the scientist Joseph Priestley produced oxygen by heating mercury(ll) oxide, (HgO).
When heated, mercury(ll) oxide breaks down into its elements.

(a) (i) Write a chemical equation for the breakdown of mercury(ll) oxide into its elements.

(1)

LIH90 — Mg X O

(il) What name is given to this type of reaction?

o Demmposhm ................................ Y A Redox

(b) Priestley’s method of producing oxygen is no longer used because of the high toxicity
of mercury and mercury compounds.

A student prepares oxygen by adding hydrogen peroxide solution to solid
manganese(lV) oxide.

The diagram shows the apparatus used.

hydrogen peroxide

solution
L oxygen
manganese(lV) oxide I water

The equation for the reaction is
2H,0 (aq) — 2H,0() + O,(9)

(i) Give the name of the apparatus that contains the hydrogen peroxide solution.

(1)
——
(i) Suggest how the first sample of gas collected may be different from the
samples collected later.
(1)
B L 7= 17%, VX S-Y | PR

A

V3uY SIHL NI ZLEM LON 0Q

VIYY SIHL NI 3LIEM LON 04

YUY SIHL NI ZLEM 10N 0

DO NOT WRITE IN THIS AREA

DO MOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA



VIUY SIHL NI JLINM 1ON 0

Y3UY SIHL NI L8M 10N 0Q

| YINVSIHLNIALMMAONOG

DO NOTWRITE IN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITEIN THISAREA

= S =S =S = ——— e

(c) A catalyst increases the rate of decomposition of the hydrogen peroxide.

Describe a method you could use to show that the manganese(IV) oxide is acting
as a catalyst in this reaction.

s Peckorm Ve readnen . wiPh e
RV S Manganese  oxide. oo

(d) Sulfur burns in oxygen to produce sulfur dioxide (SO,).
Sulfur dioxide is very soluble in water.

(i) Write a chemical equation for the reaction that takes place when sulfur dioxide
dissolves in water.

(ii) Universal indicator is added to the solution formed in (d)(i).

Explain the effect that the solution has on the universal indicator.

(Total for Question 6 = 11 marks)
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7 Zincis added to dilute hydrochloric acid. The equation for the reaction is
Zn(s) + 2HCl(@@aq) — ZnCl,(aq) + Hzfg)
An experiment is carried out using

e 0.12 g of powdered zinc
e an excess of 0.2 mol/dm? hydrochloric acid

e atemperature of 20°C
The volume of hydrogen collected in the experiment is measured at regular time intervals.

Curve B shows the results obtained.

40 —
A

30 B
Volume of
h
_ ydroggen 20 c
in cm

10 —

‘ 0

Time

(@) The experiment is repeated using

e 0.12 g of powdered zinc
e an excess of 0.2 mol/dm?* hydrochloric acid
e atemperature of 40°C

Explain which curve, A, B or C, shows the results obtained.

T
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(b) The experiment is repeated again, using

e 0.06g of powdered zinc
e an excess of 0.2 mol/dm? hydrochloric acid
e atemperature of 20°C

Explain which curve, A, B or C, shows the results obtained.

(Total for Question 7 = 6 marks)
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8 Three aqueous solutions are sodium chloride, sodium iodide and silver nitrate. They are in
containers labelled X, Y and Z. It is not known which solution is in each container.

The solutions are mixed together as shown in the table, and the observations recorded.

Experiment Observation

_ | =% i)
solution X added to solutionY_J yellow precipitate formed

solution X added to solution Z ‘ no change

solution Y added to solution Z |

white precipitate formed

(a) Explain how the results show that Y is aqueous silver nitrate.

(2)

(c) Aqueous chlorine is added to separate aqueous solutions of sodium chloride and
sodium iodide.

Explain how the observations made can be used to distinguish between sodium chloride

and sodium iodide.
[ '}i

No. . feadhea itk Nacl
___________ ( Clorne  cannnt Aasle:f‘seld’) o

__________ forms o bowa  Soluhaa

—

(Total for Question 8 = 5 marks)
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9 lron is extracted from its ore using a blast furnace.

waste gases

s

raw materials

hot air —»

D:[]:——b molten slag

|-——=—* molteniron

(a) The iron ore is mixed with two other raw materials and put into the top of the furnace.

Give the names of the two other raw materials.

(2)
oo Qoo
2 Limeshong
(b) The most common ore used is haematite, which contains iron(lll) oxide, Fe,O,
The oxide is converted into iron by reaction with carbon monoxide, CO
(i) Write a chemical equation for the reaction between iron(lll) oxide and
carbon monoxide.
(2)

17
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(c) The iron from the blast furnace contains about 10% by mass of impurities.

Two of the impurities are carbon and silicon.

The diagram shows a method of decreasing the amounts of carbon and silicon in the iron.

oxygen and
powdered calcium oxide

|

| | 3
molten slag molten iron from

.Jk’ the blast furnace

The oxygen converts carbon and silicon into their oxides.

The carbon dioxide escapes as a gas. Silicon dioxide reacts with the calcium oxide
to form molten slag.

(i) Write a chemical equation for the reaction between carbon and oxygen to
form carbon dioxide.

(i) The equation for the reaction between silicon dioxide and calcium oxide to
form slag is

Si0,(s) + Ca0(s) — CaSiO,(l)

What type of reaction is this?

(1)
[ A combustion
[J B decomposition
M C neutralisation
[0 D redox

0 O
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2.

(d) One problem with using iron is rusting.

(i) Name the two substances that must be present for iron to rust.

OKD:&M T

(ii) One method of preventing iron from rusting is to paint it.

State how this method of rust prevention works.

Pevenks | onmasn from caMnS 7S T

______ PV V0 - NI = . G | o Y2 S

(e) Iron can also be protected from rusting by coating it with zinc.

(i) Give the name of this type of protection, A
{

(i) Explain how this method of protection waorks, even when the surface of the zinc
is scratched to expose the iron underneath.

(f) Aluminium is extracted from its oxide using electrolysis.

(i) Why is aluminium not extracted by heating its oxide with carbon monoxide?
(1)

(Total for Question 9 = 16 marks)

19
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10 Alkenes are unsaturated hydrocarbons.

(a) State what is meant by the term unsaturated.

(b) One method of producing alkenes is by cracking alkanes.
(i) Complete the equation for the cracking of decane into octane (C,H,,) and ethene.
(1)
CH,, = .. Cg H;g o C;iH 4
decane
(i) State two conditions used for cracking alkanes in industry.
(2)
o
___________________ 600°C o
______________________ A0y cabrlyt .
(c) The diagram shows two alkenes that are isomers of each other.
C\I:I3 /CHS H CH,
=C C=C
H H H CH,
(i) Explain why these two compounds are isomers.
(2)

0 Same pmoleondar

MM LON Og

VIUY SIHLNIZL
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(i) Draw a diagram to show the structure of an alkene that is another isomer of
these two compounds.

(A2 y H
\(;'-1 .

n CH3

(d) The structure of propene is

Propene can be polymerised.

(i) Give the name of the polymer formed from propene.

(i) Draw the repeat unit for this polymer.

Criy H

\ \

= £

‘ \

w n A

(e) The repeat unit of an addition polymer uséd in a type of glue is shown in the
diagram.

+|1 COOCH,
_C|_C|_
H CN

Draw the structure of the monomer used to make this polymer.

Co0CH)

(Total for Question 10 = 11 marks)

.

(1)
(1)
(2)
(1)
21
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11 The apparatus shown in the diagram can be used to investigate the colours of the
cobalt(ll) ion (Co*") and the chromate ion (CrO,*) in cobalt(ll) chromate.

power supply

© @

electrode A electrode B

water
cobalt(ll) chromate
solution

These are the results of the experiment.
e a pink colour moves towards electrode A

e ayellow colour moves towards electrode B

(a) Explain how the results show that the chromate ion is yellow.

- Cromeke.  ToAs. asrk Mjai?v&

(b) (i) Chromate ions in aqueous solution can be converted into dichromate ions (Crzof-)
by the addition of hydrogen ions.

Balance the equation that represents this reaction.

2 cor@ag+ Y H@ag) > ... Cr,0,7(@q) + ... .H,00)

(i) Which solution is a source of hydrogen ions for this reaction?

[0 A H,0,aq)
B HClaq)

0 € NaOH(aq)

[1 D NH,(aq)

- N A
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() When aqueous potassium chromate is added to aqueous lead(ll) nitrate, a bright yellow
precipitate is formed.

(i) Complete the equation for the reaction by inserting the missing state symbols.

K,CrO,(.24..) + Pb(NO,),(. &4/ ) - 2KNO,(aq) + PbCrO(.... >..)
(1)
(i) Describe how you could obtain a pure, dry sample of the insoluble solid from
the final reaction mixture.
(3)

(Total for Question 11 = 8 marks)
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12 A student uses this apparatus to determine the volume of one mole of carbon dioxide gas.

250 cm?
delivery tube — measuring
bung cylinder

dilute nitric acid

#/ water

sodium carbonate

This is the student’s method.

a solid lump of sodium carbonate of mass 0.53 g is placed into the conical flask
an excess of dilute nitric acid is added and the bung is put in place

when all of the sodium carbonate has reacted, the volume of carbon dioxide
collected is measured

The equation for the reaction is

(a)

24

Na,CO, + 2HNO, - 2NaNO, + H,0 + €O,

(i) Calculate the amount, in moles, of sodium carbonate that reacts.
[M : Na,CO, = 106]

0-83%
o6

amount of sodium carbonate = O i OOS I

(ii) The volume of carbon dioxide collected is 110 cm’.

Use this information and your answer to (a)(i) to calculate the volume, in cm?,
of one mole of carbon dioxide.

\1D
0-00S

volume of one mole of carbon dioxide = ll OOO "

A

mol

———————————————————
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(b) The correct value for the volume of one mole of carbon dioxide, under the conditions
used in the experiment, is 24000 cm?,

Suggest two reasons why the volume calculated from the experiment is less than
the correct value.
(2)

I gwn— ........................... r\,o.{' o\ By 4 Wit LN wg h

Pevii
B . [(votalfor Question 12 =6 marks)
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13 This question is about different metals.

The list shows part of the reactivity series of metals.

potassium most reactive
sodium

magnesium

zinc

iron

lead

copper least reactive

(a) Name a metal from the list that is extracted by electrolysis.

(b) Uranium is a metal that is in between magnesium and zinc in the reactivity series.

Equal sized pieces of these three metals are placed in separate solutions of dilute
hydrochloric acid of the same concentration and at the same temperature.

The observations for magnesium and zinc are shown in the table.

Complete the table by stating the observations that would be made for uranium.
(2)

Metal Observat;ons

Bubbles of gas produced very rapidly. |

| Mggnesitm i Solid dlsappears VEf)’ qU'Ck|Y
|

Bubbles of gas produced slowly.
' Solid disappears slowly.

| Bubblss  poduaca\ e lng E
L slid Moappers  queicdy |

zinc

uranium

(c) (i) Metals high in the reactivity series react readily with water.

Name the compound formed when potassium reacts with water.

................................................ 0 D\"'\.SS AL MXI

(ii) Give the formula of the compound formed when magnesium reacts with steam.

A 0 A
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(d) Zinc can be extracted by heating zinc oxide with carbon.
The equation for the reaction is
n0+C—=7Zn+CO

(i) Explain whether zinc or carbon is the more reactive element.

(i) Explain which element is acting as a reducing agent in this reaction.

__________________ Cabon _as . afF ~Lemonts  okggea

................. fowa  20ncomd

_ (Total for Question 13 = 8 marks)
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14 Nitrogen dioxide (NO,) and dinitrogen tetraoxide (N,0,) exist together in equilibrium.

2NO,(g) = N,0,(9)
brown colourless

(a) The gas syringe contains a sample of an equilibrium mixture of the two gases.
The mixture is brown in colour.

equilibrium mixture

plunger ? of NO, and N,O,
E:: . seal

Sy,

gas syringe

The plunger is pulled out to reduce the pressure of the gaseous mixture.
When the equilibrium is reached the mixture is darker in colour.

Explain this observation.
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(b) (i) A sealed tube containing an equilibrium mixture of NO, and N,O, at room temperature
is plunged into water at 0°C. The colour of the mixture changes from brown
to pale yellow.

Explain whether the forward reaction is exothermic or endothermic.

(i) In the forward reaction, a bond is formed between the two nitrogen dioxide molecules.
NO, + NO, - O,N—NO,

Explain whether this information supports your answer in (b)(i).

____(Total for Question 14 = 6 marks)
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15 Lithium and magnesium both react with nitrogen.
The chemical equation for the reaction between lithium and nitrogen is
6Li + N, — 2Li,N

(a) Write the chemical equation for the reaction between magnesium and nitrogen.

(2)
+ ——
5 M‘g .......................................... N'L ........................................................ M‘j > " Ml ...............................
(b) The equation for the reaction between lithium nitride and water is
Li,N(s) + 3H,0(l) — 3LiOH(aq) + NH.(9g)
(i) Describe a chemical test to show that the gas given off is ammonia.
(2)
- .
AN ONAR L feN Utamann b lug
(ii) A sample of 1.40 g of lithium nitride is added to an excess of water.
Calculate the amount, in moles, of Li.N in the sample of lithium nitride.
(2)

-4 0
fo !

amountof LiN=.. 00 4
(iii) Calculate the amount, in moles, of LiOH in the lithium hydroxide formed.
(1)
Rodne 1273
O 04 x 3
amount of LioH =, O t—L W
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(iv) Calculate the volume of 0.500 mol/dm? sulfuric acid required to neutralise
exactly the amount of lithium hydroxide calculated in (b)(ii).

Give an appropriate unit.
The equation for the reaction is

2LiOH + H,50, —» Li,SO, + 2H,0

(3)
moles dﬁ Had0q = 0712 = O-06 aal
g 3
0-06
vol =
o-8
3
volume of sulfuricacid=.. © "1 2. it 1)\"4 ............
~__(Total for Question 15 = 10 marks)
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