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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 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 60.
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Answer ALL the questions.

1 This question is about the gases in the air.

 (a) Finish the table below to show the percentage 
of each of the three main gases in the Earth’s 
atmosphere today.

GAS
PERCENTAGE IN 

THE ATMOSPHERE

oxygen _______________%

______________ 78%

argon _______________%

 [2]
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 (b) Many scientists are worried about the rise in 
carbon dioxide in the air.

  One cause of extra carbon dioxide is burning 
fuels.

  Some people grow trees to burn as firewood.

  Sue is talking about how growing and burning 
trees affects the levels of carbon dioxide in the air. 
She says,

  SUE: “Growing and burning trees makes no 
difference to the total amount of carbon dioxide in 
the air.”

  Describe the processes that affect the amount of 
carbon dioxide in the air when wood burns and 
when trees grow.

  Explain whether you think Sue is correct or not.

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

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________
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 __________________________________________

 __________________________________________

 ________________________________________ [6]

 (c) Human activities can pollute the air.

  Two of the pollutant gases are carbon monoxide 
and sulfur dioxide.

  Describe the harmful effects caused by these two 
gases.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

[Total: 11]
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2 Scientists investigated the nitrogen dioxide 
concentration in the air next to a city road over a 
24-hour period on DAY 1.

 Their results are shown in the graph.
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 (a) The World Health Organisation (WHO) has 
set guideline limits for nitrogen dioxide 
concentrations.

  These are 200 µg / m3 for a one-hour average 
exposure and 40 µg / m3 for an annual average 
exposure.

  Look at the graph of measurements recorded on 
DAY 1.

  (i) How many readings were above the one-hour 
average limit?

  answer __________________ [1]

  (ii) How many readings were above the annual 
average limit?

  answer __________________ [1]
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 (b) The scientists also counted the number of 
vehicles travelling along the road on DAY 1.

  These results are shown in the tables opposite.

  Use information from the tables to suggest an 
explanation for the shape of the graph.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]



9

H
O

U
R

 O
F

 
T

H
E

 D
A

Y
1

2
3

4
5

6
7

8
9

10
11

12
 n

o
o

n

N
U

M
B

E
R

 O
F

 
V

E
H

IC
L

E
S

2
3

5
9

31
54

24
2

46
1

58
4

47
2

28
7

27
7

H
O

U
R

 O
F

 
T

H
E

 D
A

Y
13

14
15

16
17

18
19

20
21

22
23

24
m

id
n

ig
h

t

N
U

M
B

E
R

 O
F

 
V

E
H

IC
L

E
S

27
5

28
5

36
3

45
8

56
6

44
9

37
2

16
3

64
36

22
12



10

 (c) The scientists repeated this investigation on 
DAY 2.

  They measured the nitrogen dioxide concentration 
in four samples at the start of each hour.

  The table shows the measurements they took at 
9 am.

SAMPLE NUMBER 1 2 3 4

NITROGEN DIOXIDE 
CONCENTRATION 

IN µg / m3
286 284 285 281

  (i) Use the measurements to work out the best 
estimate of the true value for the nitrogen 
dioxide concentration at this time on DAY 2.

   Show your working.

  best estimate = __________________ µg / m3 [2]
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  (ii) Look at the nitrogen dioxide concentration for 
9 am on the graph for DAY 1.

   Compare this with the value that you have 
calculated for DAY 2.

   Suggest reasons for any difference between 
the two values.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

[Total: 9]
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3 A company plans to make a new rope for sailing 
boats.

 The new rope must be strong and quite stretchy.

 Scientists working for the company test ropes made 
from five polymers, A, B, C, D and E.

 They want to know which is the best polymer to use.

 They measure how much each rope stretches as a 
load is applied to it.

 They do this until the rope breaks.

 Each rope has the same thickness and the same 
length.

 Their results are shown in the graph in part (b). Each 
line ends when the rope breaks.

 (a) Each rope must have the same thickness and 
length to make it a fair test.

  Explain why.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]



14

 (b) Use the graph to decide which of the statements 
opposite are TRUE and which are FALSE.
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  Put ticks (✓) in the correct boxes to show your 
choices.

TRUE 
(✓)

FALSE 
(✓)

None of the polymers stretch.

The polymer that supports the biggest 
mass breaks at 3000 kg.

All of the polymers can support a 
mass of 1500 kg.

The polymer that supports the biggest 
mass stretches the least for a mass of 
1500 kg.

 [2]

 (c) (i) All five lines on the graph show the same 
pattern.

   Finish this sentence to describe the pattern.

   As the mass ___________________ , the 

polymer stretches ___________________ . [1]
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  (ii) The graph shows differences between the 
polymers.

   Give TWO differences.

1  ______________________________________

2  ______________________________________
 [2]

 (d) The company chooses to make the new rope from 
polymer C.

  Suggest why they use this polymer rather than 
any of the others.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

[Total: 10]



17

4 Crude oil is a mixture of hydrocarbons.

 (a) Which elements are found in a hydrocarbon?

  Put rings  around the names of the two correct 
  elements.

  CARBON

  HYDROGEN

  NITROGEN

  OXYGEN

  POTASSIUM

  SULFUR
[2]
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 (b) The hydrocarbon molecules in crude oil are 
of many different sizes and boil at different 
temperatures.

  In a refinery the hydrocarbons in crude oil are 
separated into fractions (see opposite).

  Use the information opposite to describe the link 
between the size of the molecules in each fraction 
and the temperature at which the fraction boils. 

  Explain this pattern using ideas about forces, 
molecular size and the way in which molecules are 
arranged in liquids and gases.

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

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [6]
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 (c) The sentences describe how some of the 
hydrocarbon molecules from crude oil are used.

  Put a ring  around the correct word from each 
  pair in brackets to complete the sentences.

  Polymerisation reactions use 

many  (SMALL   /   BIG)  molecules

  called  (MONOMERS   /   POLYMERS).

  They join together to make  

(MONOMERS   /   POLYMERS)

  which have very  (SHORT   /   LONG)  

molecules. [2]

[Total: 10]
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5 The food industry adds salt when processing foods.

 People also add salt to food during cooking and as 
they eat food.

 (a) (i) Give TWO reasons why salt is added to food.

1  ______________________________________

2  ____________________________________ [2]

  (ii) Give TWO ways in which eating too much salt 
can be bad for your health.

1  ______________________________________

2  ____________________________________ [2]
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 (b) The Department of Health recommends that you 
should not eat more than 6 g of salt in a day.

  Packaged food has labels showing the salt 
content.

  Many people eat much more than the 
Government’s recommended amount of salt, 
despite the risk.

  Suggest reasons why.

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

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [6]

[Total: 10]
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6 During the 19th century the industrial manufacture of 
alkalis increased greatly.

 (a) (i) What were alkalis made from before 
industrialisation?

   Put ticks (✓) in the boxes next to the TWO 
correct answers.

     lemon juice

     stale urine

     river water

     burnt wood

     the air
[2]

  (ii) What were the uses of alkalis before 
industrialisation?

   Put ticks (✓) in the boxes next to the TWO 
correct answers.

     to kill bacteria in drinking water

     to neutralise acid soils

     to make bleach

     to use as fuels

     to make soap
[2]
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 (b) Traditional supplies of alkalis were not large 
enough to meet the needs of the new chemical 
industries.

  To solve the shortage of alkali a new industrial 
process was invented.

  This process made the alkali, sodium carbonate 
(see opposite).

  (i) The process used salt, sulfuric acid, coal and 
one other raw material, A.

   Name this other raw material.

 _____________________________________ [1]

  (ii) The furnace produced a waste gas, B.

   Identify the gas and suggest why it harmed the 
environment.

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (iii) This problem was overcome by changing the 
waste gas into a useful product.

   Name this product and give one of its uses.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (iv) Sodium carbonate reacts with sulfuric acid to 
make a salt.

   What is the name of this type of reaction?

   Put a ring  around the correct answer.

   COMBUSTION

   NEUTRALISATION

   OXIDATION

   REDUCTION
[1]

[Total: 10]

END OF QUESTION PAPER



27

BLANK PAGE



28

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.



<<
  /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


