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INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate
number in the boxes on the first page. Please write
clearly and in capital letters.

Use black ink. HB pencil may be used for graphs and
diagrams only.

Answer ALL the questions.

Read each question carefully. Make sure you know
what you have to do before starting your answer.

Write your answer to each question in the space
provided. Additional paper may be used if necessary
but you must clearly show your candidate number,
centre number and question number(s).

INFORMATION FOR CANDIDATES

Your quality of written communication is assessed in
questions marked with a pencil (/).

The Periodic Table can be found on page 43.

The number of marks is given in brackets [ ] at the
end of each question or part question.

The total number of marks for this paper is 75.

Any blank pages are indicated.
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Answer ALL the questions.

SECTION A - MODULE C1

1 This question is about the gases in the air.

(a) Clean air is a mixture of gases.

Complete the table to show the percentage of
gases in clean air.

Gas

Percentage

78%

21%

carbon dioxide

(b) (i) Carbon monoxide and oxides of nitrogen are

pollutants found in air.

Explain why it is important that atmospheric

pollution is controlled.

[2]

[2]



(ii) Catalytic converters are fitted to cars to help
reduce air pollution from carbon monoxide,
CO, and nitrogen monoxide, NO.

What happens in a catalytic converter?

Include a BALANCED SYMBOL equation in
your answer.

[3]




(c) Air quality in the UK has improved over the last
60 years.

In December 1952, air pollution was so bad in
London that sometimes people could not see their
own feet.

Look at the graph opposite.

It shows the number of deaths each day in
London, between 3 December and 15 December
1952.

It also shows the concentrations of smoke and
sulfur dioxide.

Describe the relationship between the number
of deaths and the concentrations of smoke and
sulfur dioxide.

[2]
[TOTAL: 9]
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compound A

L
I—O—XI
I—O—I
LILI—O—XI

compound C

H—O—O—H

compound E

|
H H—f—C
H

2 Look at the displayed formulas of some compounds.

compound B

H 0

O—H

compound D

H\ /H
L=
H H

compound F

s |
? ? H ? O—H
'H Hln H

(@) Compound F is NOT a hydrocarbon.

Explain how you can tell from the displayed
formula.

[1]




(b) Which compound is an UNSATURATED
hydrocarbon?

Choose from A,B,C,D,E or F.

[1]

(c) Which compound is a POLYMER?

Choose from A,B,C,D,E or F.

[1]

(d) Compound D makes an addition polymer.

Draw the DISPLAYED FORMULA of this addition
polymer.

[1]
[TOTAL: 4]



3 Chemicals called esters can be used as SOLVENTS.

Sarah investigates how good four different solvents
are at removing a stain from cotton.

®

i}:leaking pen

\ ./stain

Look at her results.

Solvent Percentage of stain removed Effect on
At 40°C At 60°C cotton
A 0% 35% colour fades
B 10% 60% none
C 85% 100% cotton shrinks
D 75% 95% none

10




(a) Which solvent is the most suitable for removing
stains from cotton?

Explain your choice.

[2]

(b) Sarah thinks her results do not provide sufficient
evidence to make a firm conclusion.

Explain what further tests would help to make her
conclusion more secure.

[2]
[TOTAL: 4]
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4 Fractional distillation separates crude oil into useful
fractions.

The fractions have different boiling temperatures.
Look at the table.

It shows some information about fractions obtained
from crude oil.

Fraction | Boiling temperature
in °C
bitumen above 350
LPG less than 40

fuel oil 300 - 350
heating ol 250 - 300
petrol 40 - 200
paraffin 200 — 250

12



(a) Use ideas about intermolecular forces to explain
how fractional distillation separates crude oil into
fractions and list the fractions in the position,
from top to bottom, that they ‘exit’ the fractionating

column.

The quality of written communication
will be assessed in your answer to this

question.

[6]
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(b) The LPG fraction contains propane gas, C;H,.
Write a BALANCED SYMBOL equation for
the INCOMPLETE combustion of propane in
oxygen, O,
Only carbon monoxide, CO, and water are made.
[2]
[TOTAL.: 8]

14



SECTION B - MODULE C2

5 This question is about fertilisers.
(a) Ammonium sulfate is used as a fertiliser.
The formula for ammonium sulfate is (NH,),SO,.

(i) Write down the number of DIFFERENT
ELEMENTS in ammonium sulfate.

answer [1]

(ii) Write down the number of ATOMS in this
formula.

answer [1]

15



(b) Amy and Chris decide to make some SOLID
AMMONIUM SULFATE by neutralisation.

They use an acid and an alkali.

Name the acid and alkali they use and describe
the experimental method they use.

The quality of written communication
will be assessed in your answer to this
question.

[6]
[TOTAL.: 8]
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6 (a) (i) Sam investigates the action of heat on copper
carbonate.

Look at the diagram. It shows the apparatus he
uses.

copper
carbonate

limewater

|

heat

Look at the word equation for the reaction

COPPER COPPER CARBON
CARBONATE — OXIDE * DIOXIDE

This is aTHERMAL DECOMPOSITION reaction.

Explain why.

[1]

17



(ii) Sam makes some copper.
Sam heats copper oxide, CuO, with carbon, C.

Copper, Cu, and carbon dioxide, CO,, are
made.

Write a BALANCED SYMBOL equation for this
reaction.

[2]
(b) The copper Sam makes is impure.

Look at the diagram. It shows the apparatus he
uses to purify copper.

dc power
supply

=+ —

copper(II) sulfate

anode—__ _— solution

cathode

18



Look at the equations below for the electrode
reactions.

The anode: Cu - 2e- — Cu?t
The cathode: Cu?* + 2e— — Cu

(1) Which reaction is oxidation and which is
reduction?

Explain why.

[2]

(ii) Use the electrode reactions to explain why the
anode LOSES mass and the cathode GAINS
mass.

[2]

(c) Explain one ADVANTAGE and one PROBLEM of
recycling copper.

[2]

19



(d) Look at the table opposite. It shows some
properties of three metals.

Look at the picture. It shows overhead power
cables used by electric trains.

— Il
\-

——

—

™ overhead

=™ &b\%
__ power cables

442 ‘%

Which metal would you choose to make the
overhead power cables?

Justify your answer.

Use the data in the table.

[2]
[TOTAL: 11]

20
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7 Ethanol can be made from ethene and water.

The flowchart shows this process.

th REACTION VESSEL
eoene \ conditions:
300°C »ethanol
water / 60 atmosphere pressure

catalyst

T

unreacted ethene and
water recycled

The symbol equation for the reaction is:
C,H, + H, O — C,H,O

The percentage of ethanol changes as the
temperature and pressure change.

22



Look at the table.

It shows the percentage of ethanol at different
temperatures and pressures.

Pressure in Percentage of ethanol (%)

atmospheres | a4 100°C | At 200°C | At 300°C | At 400°C
20 15 10 5 2
40 20 15 10 5
60 40 30 20 10
80 60 50 40 20

(a) Which of the following conditions gives the
HIGHEST percentage of ethanol?

A

B
C
D

high pressure with high temperature

high pressure with low temperature

low pressure with high temperature

low pressure with low temperature

Choose from A, B, C or D.

answer

23

[1]



(b) The conditions used for making ETHANOL are:
300°C
60 atmospheres pressure.

Suggest why these conditions are used even
though the percentage of ethanol is only 20%.

[2]
[TOTAL: 3]
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8 This question is about the structure of the Earth.

(a) Look at the table of densities.

Layer of Earth Density
in g/cm3
crust 22-3.9
outer mantle 3.4-4.4
inner mantle 44 -5.6
outer core 9.9-12.2
inner core 12.8 - 13.1

The lithosphere includes the crust and outer part
of the mantle.

The lithosphere is made of tectonic plates.

Some scientists claim that these tectonic plates
‘FLOAT’ on the inner mantle.

How does the data in the table help to support this
claim?

[1]

25



(b) In 1914, Wegener proposed a theory to explain the
structure of the Earth.

This was not accepted by many scientists at the
time.

His original theory has now been developed into
the theory of plate tectonics.

This developed theory is more widely accepted.

Explain why developed theories are often more
widely accepted.

[2]
[TOTAL: 3]

26
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SECTION C - MODULE C3

9 Carbon can exist in different solid forms.

@ = carbon atom

DIAMOND GRAPHITE

BUCKMINSTERFULLERENE

(a) What is the name given to these three forms?

[1]

28



(b) Look at the diagram.

"
izisislelels)

It shows the structure of a new solid form of
carbon called graphene.

Graphene contains ONE LAYER of carbon atoms.
Graphene is made from graphite.

Graphene is harder than graphite.

Explain, using ideas about structure and bonding,

why GRAPHENE is HARD and GRAPHITE is
SLIPPERY.

[2]

29



(c) Diamond and graphite have different properties
and different uses.

Look at the table.

It shows some information about the properties of
diamond and graphite.

Property Diamond Graphite
? ep'ggg:z?:;at room transparent black
melting point very high very high
hardness very hard soft

electrical conductivity | does not conduct | good conductor

30




Diamond is used to make cutting tools.

The picture shows a drill bit with diamonds on its
end.

This drill is used to cut through rock.

Explain why diamond is used to make cutting
tools.

Use the table to help you.

[2]
[TOTAL: 5]

31
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10 Hilary investigates the reaction between magnesium,
Mg, and hydrochloric acid, HCL

Magnesium chloride, MgCL,, and hydrogen, H,, are
made.

(a) Construct the BALANCED SYMBOL equation for
this reaction.

[2]

(b) Look at the diagram.

It shows the apparatus she uses.

T 1 1 T 1
p 20 40 60 80 100cm3::|
\

\

gas syringe

hydrochloric acid

( ) _— magnesium lumps

Hilary measures the total volume of gas in the
syringe every 10 seconds.

Look at the graph on page 35. It shows her results.
() How long does it take for the reaction to stop?

answer seconds

[1]

33



(ii)

(iif)

Calculate the RATE OF REACTION during the
first 10 SECONDS of this experiment.

answer cm3/s [1]

Hilary repeats the experiment.

She uses the same mass of magnesium and
the same volume and concentration of acid.

This time she uses magnesium POWDER.
On the GRID sketch the curve she gets. [2]

[TOTAL: 6]
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11 Magnesium sulfate and magnesium nitrate are both
used as fertilisers.

(a)

(b)

Magnesium sulfate can be made in industry by a
CONTINUOUS process.

Explain why batch processes are used to make
some pharmaceutical drugs but continuous
processes are used to make fertilisers.

[2]

Magnesium nitrate is made by a neutralisation
reaction.

Look at the equation for the reaction.

2HNO, + MgO — Mg(NO,), + H,O

Water is a waste product.

Show that the atom economy for the reaction is
89% and explain why it is important that the atom

economy for a reaction is as high as possible.

The relative atomic masses (A)) for H =1, N = 14,
O =16 and Mg = 24.

36



The quality of written communication
will be assessed in your answer to this
question.

[6]

[TOTAL: 8]

37
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12 This question is about energy changes during
chemical reactions.

(a) Cold packs are used to treat sports injuries.

A cold pack REDUCES the temperature of the
injured part of the body.

An endothermic reaction happens when the
chemicals in the cold pack react.

Energy is absorbed when bonds break.

Explain, in terms of bonds between atoms, why
this reaction is ENDOTHERMIC.

[2]

39



(b) Aimee and Luke investigate four liquid fuels.
They burn an amount of each liquid fuel.

Look at the diagram. It shows the apparatus they

use.
i thermometer
copper can —
iy Py
_______________ 100 g water
spirit burner
— liquid fuel

40



Look at the table. It shows their results.

Liquid fuel | Mass of fuel | Temperature | Temperature

burnt at start at end

ing in °C in °C
ethanol 2.2 20 40
methylated 2.4 21 39

spirits

paraffin 1.9 22 45
propanol 2.1 22 44

(i) Calculate the energy transferred by ETHANOL.

ENERGY

SPECIFIC HEAT TEMPERATURE
TRANSFERRED = MASS x

CAPACITY X CHANGE

The specific heat capacity of water is 4.2J/g°C.

answer J [2]

41



(ii) Aimee thinks PARAFFIN gives out the MOST
energy per gram.

Use the results to show that she is correct.

[2]
[TOTAL.: 6]

END OF QUESTION PAPER

42



*19qUWINU 310YM 1SaJeaU 33 01 PapUNOJ U3 10U dARY aULIO1YD pue 12ddod JO S3SSeW DLWOIR dALIR)a] Ay

*pa321WO Uddq BADY (£0L-06 SI2qQUINU J1WOID) SPLOULIID 8y} puD (L/-8G SIdQUINU JIWOID) SPIOUDYIUD] Y]

LLL oLl 601 801 L0l 901 colL ¥0l 68 88 8
pajedijuayine wnwaBlusos | wnppeiswiep | winuBUOW wnissey wnuyoq wniS10qeas wngnp wnipioyiayin wnuoe wnipes wniduesy
ANy 30U INQ pa1iodal usaq SARY 9| |-Z] | SISQWINU DLWOIR YIIM SIUSWS)3 8y sd w SH yg 8s qa N o) ey 14
[z27] [122] [897] [227] [+97] [997] [z97] [197] V44 [9z7] [czZ]
98 o 8 €8 4] 18 08 6. 8/ 1L 9./ G/ 7 €/ U YAe 9 Gg
uope.l aulyejse wntuojod ynwsiq pea) wnieyy Ainosaw p1os wnutye)d wnipLt wnLwso wniuays ua)ssuny wnjejue) wniujyey wnueyjue) wntieq wnisaed
uwy W od 1g qd 1L 8H ny d a1 SO Yy M el JH 21 eg D
[zzd [oi2] [607] 602 10T 0T 10T 161 G6) 6l 061 981 ¥81 181 8/l 6€1L LE) €€l
G €5 14 1S 05 6F 8y Ly 9% Gy 44 194 W 4 or 6€ 8¢ L€
uouax autpot wnun)e) Auowryue uy wniput wniwped FEINTN wnipeyed wnipoy. wntuayini wnauyda) wnuapgAjow wniqotu wntuoduiz wnuPA wnluoas wnipignJ
ax I a1 qs us ur Pd 8y Pd yy ny o1 ow aN iz A 15 qQy
LEL L7} 871 w 6Ll GLL 41 801 901 €01 101 [86] 96 €6 L6 68 88 a8
9¢ G € €€ [43 LE 0¢ 62 74 LT 9 [ov4 44 €T 44 (4 0z 6l
uoydAuy autwouq wniuaas oluaste wniuew.as wniyes oulz Jaddoo 192Lu 11eqod uout asaueSuew wniwouyd wnipeueA wntuey wnipueds wniojed wnissejod
1y g EN sy Eh) en uz nj IN 0) a4 uw n A 1L s e) A
8 08 6. G/ €/ 0L G9 G'€9 65 66 96 (ol 4" LS 214 Gy ov 6€
8l A 91 Gl vl €1 4] L
uosie auuoyd anjns snioydsoyd uodi)is wniuiwne wnisaugew wntpos
1y 1D S d IS v 8w eN
oF G'GE 43 LE 8T LT 44 €T
] 6 8 L 9 q Jaquinu (uojoud) drwoze 4 €
uosau auLionyy uafAxo uafoaiu uoqued uoloq aweu wninAiaq wniyin
SN E| (o] N p] d JoquwiAs dlwo3le ag 17
0z 6l 91 4 4} Ll SSeuw JLWole A1IR)aU 6 YA
4 L LEN]
wnay uao.pAy
oH H
14 |
0 L 9 G 4 € [4 L

SJUSW3]3 3Y3 JO 3|qeL JIPOLISd dYL

43



OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content
that it uses in its assessment materials. OCR has attempted to identify and
contact all copyright holders whose work is used in this paper. To avoid the
issue of disclosure of answer-related information to candidates, all copyright
acknowledgements are reproduced in the OCR Copyright Acknowledgements
Booklet. This is produced for each series of examinations and is freely
available to download from our public website (www.ocr.org.uk) after the live
examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any
third-party content in this assessment material, OCR will be happy to correct
its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First
Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment
is the brand name of University of Cambridge Local Examinations Syndicate
(UCLES), which is itself a department of the University of Cambridge.

~2286678241 * 44





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


