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Answer all the questions.

1 The table gives information about dry air from two different places.

 One is in a town and the other is in the countryside.

gas present town % countryside %

argon 1.00 1.00

nitrogen 78.00 78.00

oxygen 20.80 20.96

carbon dioxide 0.04

carbon monoxide 0.10 0

nitrogen oxides 0.05 0

Total 100.00 100.00

 (a) Work out the percentage (%) of carbon dioxide in the town.

  Show your working.

  Write your result in the table. [2]

 (b) (i) The carbon dioxide concentration is higher in the town.

   Suggest why.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) Some of the carbon dioxide in air is used by plants.

   What is the name for this process?

   Put a ring  around the correct answer.

combustion      electrolysis      photosynthesis      polymerisation      respiration
[1]
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 (c) The nitrogen oxides in the town come from car engines.

  Describe how nitrogen oxides are made in car engines.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

[Total: 8]
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2 Scientists measure the concentration of particulates in the air in a town centre.

 They do this on several days.

 They also count the number of people seeking medical attention for asthma on the same days.

 They plot their results on a scatter graph.

concentration of particulates

number
of people

seeking medical
attention

for asthma

 (a) The data show a correlation.

  Complete the sentence to describe this correlation.

  As the concentration of particulates increases, the number of people seeking

  medical attention for asthma ........................................ . [1]
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 (b) A journalist talks to the scientists about their data before it is published.

  The journalist writes a newspaper article using the scientists’ data.

  The article makes this claim.

‘Asthma is caused by particulates in the air’.

  How much confidence can be placed in the newspaper claim?
  
   The quality of written communication will be assessed in your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

 (c) Other scientists find a correlation between the sulfur dioxide concentration in the air and the 
number of people seeking medical attention for asthma.

  (i) Describe how sulfur dioxide can get into the air from motor vehicles and power stations.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

  (ii) Sulfur dioxide reacts with two chemicals in the air to form acid rain.

   Which two chemicals?

   Put a ring  around each correct answer.

argon      carbon dioxide      hydrogen      nitrogen      oxygen      water
[2]

[Total: 12]
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3 A company wants to make rulers from a polymer.

 The company wants to know if the polymer is suitable for this job.

 Scientists test sample rulers made from this polymer.

 They use this apparatus.

distance

wooden blocks

bench

G-clamp

plastic ruler wooden strip

mass M

 The scientists hang a mass, M, from the end of each sample.

 They measure the distance that each ruler bends.

 Their results are shown in the table.

distance ruler bends in mm

sample 1 sample 2 sample 3 sample 4 sample 5 sample 6

34 32 34 35 33 36

 (a) The apparatus contains a horizontal wooden strip.

  Explain why this is important.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]
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 (b) (i) The scientists make sure that mass M is the same size for each sample.

   Explain why this makes it a fair test.
  

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) State one other factor that should also be kept the same for each sample.

 ...................................................................................................................................... [1]

 (c) (i) The true value for the distance the ruler bends lies within a range.

   What is this range?

   The range is from .................... to .................... mm. [1]

  (ii) Work out a best estimate for the distance the ruler bends.

 best estimate =  ....................  mm [2]

  (iii) How likely is it that your best estimate is the true value for the distance the ruler bends?

   Use the data to explain your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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 (d) The company want the rulers to be more flexible.

  Suggest how the polymer could be made more flexible.

  Explain how this makes the polymer more flexible.
  
   The quality of written communication will be assessed in your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

[Total: 15]
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4 Most tennis racquets are made from a polymer reinforced with carbon fibres.

 Nanotechnology is used to make better tennis racquets.

 Nanoparticles are added to fill gaps in the reinforced polymer.

 (a) Explain the meaning of the term nanotechnology.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Suggest how these new tennis racquets are better than those that do not contain nanoparticles.

 .............................................................................................................................................. [1]

 (c) Nanoparticles are used in a wide variety of products.

  Some scientists are worried about this.

  Which two statements give reasons for their concern?

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

   Nanoparticles do not occur in nature. 

   Nanoparticles have a smaller surface area than larger particles. 

   The effects of nanoparticles have not yet been fully investigated. 

   Nanoparticles are larger than 1000 nm. 

   Nanoparticles may be harmful to health. 

   Nanoparticles are too small to be seen by the unaided eye. 
[2]

[Total: 5]
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5 A new chemical industry developed in the North West of England because that region has large 
deposits of useful rocks.

 (a) The diagrams show three samples of the same rock (not drawn to scale).

 A B C

  Explain what these diagrams tell you about the rock and how it was made.

  Suggest what further evidence might be found in the rock to support your ideas.

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

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

 (b) The new chemical industry makes alkalis from local deposits of salt (sodium chloride).

  This new industry uses two other resources that are found locally.

  What are these two resources?

  Put a ringring  around each correct answer.

coal      granite      iron ore      limestone      oil      sandstone
[2]
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 (c) Sodium chloride can be used to make sodium carbonate, a valuable chemical.

  In the 19th century sodium carbonate was made by the Leblanc process.

  This process has two stages

    •  sodium chloride reacts with sulfuric acid to make sodium sulfate and hydrogen 
chloride gas

    •  sodium sulfate reacts with calcium carbonate and carbon to make sodium carbonate, 
calcium sulfide and carbon dioxide.

  (i) The Leblanc process caused a great deal of pollution to the local area.

   Which of these statements explain why?

   Put ticks (✓) in the boxes next to the two best answers.

    Sulfuric acid is a strong acid that harms living things. 

    Hydrogen chloride is an acidic gas that is very harmful. 

    Sodium sulfate is a poisonous chemical. 

    The carbon used was in the form of coke. 

    Calcium sulfide is a solid waste that gives off poisonous 
 hydrogen sulfide gas. 

    Carbon dioxide is an acidic gas that is toxic. 
[2]

  (ii) Pollution problems can sometimes be solved by turning waste materials into useful 
chemicals.

   One of the waste materials from the Leblanc process was used to make the useful 
chemical chlorine.

   Which waste material was this?

 ...................................................................................................................................... [1]
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 (d) Chlorine is added to drinking water.

  (i) Describe and explain one advantage of adding chlorine to drinking water.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) The addition of chlorine to drinking water may be harmful to health.

   Which statement describes why?

   Put a tick (✓) in the box next to the correct answer.

    The water may give off poisonous chlorine gas. 

    Chlorine can react with organic materials to produce toxic chemicals. 

    Chlorine reacts with water to form an acidic solution. 

    Chlorine can react with and damage water pipes. 

[1]

[Total: 14]
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6 Many foods contain salt that was added during manufacture.

 (a) Why is salt added to food?

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (b) The Department of Health recommends that no more than 6.0 g of salt should be eaten each 
day.

  The table shows how much salt is in a number of everyday foods.

food mass of salt in g

baked beans, 100 g 1.0

baked potato, 100 g   0

cornfl akes, 30 g 0.5

crisps, 25 g 0.5

chips, 100 g 0.5

hamburger, 200 g 2.0

green beans, 100 g   0

steamed fi sh, 200 g 0.5

pizza, 200 g 3.0

  This list shows the meals eaten by Sam during one day.

breakfast
30 g cornflakes

lunch
200 g hamburger
25 g crisps

dinner
100 g chips
200 g pizza
100 g baked beans
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  (i) Work out the mass of salt eaten by Sam for each meal and the total mass of salt he eats 
on this day.

   Write your answers in the table.

mass of salt eaten in g

breakfast

lunch

dinner

total for the day
[2]

  (ii) How does the amount of salt that Sam eats in these meals compare with the maximum 
intake recommended by the Department of Health?

   Put a tick (✓) next to the correct answer.

    more than the recommended daily intake 

    equal to the recommended daily intake 

    less than the recommended daily intake 
[1]

  (iii) Sam wants to lower his total daily intake of salt whilst still eating the same amount of 
food.

   Use the tables to suggest ways he could do this.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

[Total: 6]

END OF QUESTION PAPER



16

© OCR 2012

Th
e 

Pe
ri

od
ic

 T
ab

le
 o

f 
th

e 
El

em
en

ts

* 
T

he
 la

nt
ha

no
id

s 
(a

to
m

ic
 n

um
be

rs
 5

8-
71

) 
an

d 
th

e 
ac

ti
no

id
s 

(a
to

m
ic

 n
um

be
rs

 9
0-

10
3)

 h
av

e 
be

en
 o

m
it

te
d.

Th
e 

re
la

ti
ve

 a
to

m
ic

 m
as

se
s 

of
 c

op
pe

r 
an

d 
ch

lo
ri

ne
 h

av
e 

no
t 

be
en

 r
ou

nd
ed

 t
o 

th
e 

ne
ar

es
t 

w
ho

le
 n

um
be

r.

1
2

3
4

5
6

7
0

Ke
y

1 H
hy

dr
og

en

1

4 H
e

he
liu

m

2

7 Li
lit

hi
um 3

9 Be
be

ry
lli

um

4

re
la

ti
ve

 a
to

m
ic

 m
as

s
at

om
ic

 s
ym

bo
l

na
m

e

at
om

ic
 (

pr
ot

on
) 

nu
m

be
r

11 B
bo

ro
n

5

12 C
ca

rb
on 6

14 N
ni

tr
og

en

7

16 O
ox

yg
en 8

19 F
fl

uo
ri

ne

9

20 N
e

ne
on 10

23 N
a

so
di

um

11

24 M
g

m
ag

ne
si

um

12

27 A
l

al
um

in
iu

m

13

28 Si
si

lic
on

14

31 P
ph

os
ph

or
us

15

32 S
su

lf
ur

16

35
.5 Cl

ch
lo

ri
ne

17

40 A
r

ar
go

n

18

39 K
po

ta
ss

iu
m

19

40 Ca
ca

lc
iu

m

20

45 Sc
sc

an
di

um

21

48 Ti
ti

ta
ni

um

22

51 V
va

na
di

um

23

52 Cr
ch

ro
m

iu
m

24

55 M
n

m
an

ga
ne

se

25

56 Fe ir
on 26

59 Co co
ba

lt

27

59 N
i

ni
ck

el

28

63
.5

Cu co
pp

er

29

65 Zn zi
nc 30

70 G
a

ga
lli

um

31

73 G
e

ge
rm

an
iu

m

32

75 A
s

ar
se

ni
c

33

79 Se
se

le
ni

um

34

80 Br
br

om
in

e

35

84 Kr
kr

yp
to

n

36

85 Rb
ru

bi
di

um

37

88 Sr
st

ro
nt

iu
m

38

89 Y
yt

tr
iu

m

39

91 Zr
zi

rc
on

iu
m

40

93 N
b

ni
ob

iu
m

41

96 M
o

m
ol

yb
de

nu
m

42

[9
8] Tc

te
ch

ne
ti

um

43

10
1

Ru
ru

th
en

iu
m

44

10
3

Rh
rh

od
iu

m

45

10
6

Pd
pa

lla
di

um

46

10
8

A
g

si
lv

er

47

11
2

Cd
ca

dm
iu

m

48

11
5
In

in
di

um

49

11
9

Sn ti
n 50

12
2

Sb
an

ti
m

on
y

51

12
8

Te
te

llu
ri

um

52

12
7 I

io
di

ne

53

13
1

Xe xe
no

n

54

13
3

Cs
ca

es
iu

m

55

13
7

Ba
ba

ri
um

56

13
9

La
*

la
nt

ha
nu

m

57

17
8

H
f

ha
fn

iu
m

72

18
1

Ta
ta

nt
al

um

73

18
4

W
tu

ng
st

en

74

18
6

Re
rh

en
iu

m

75

19
0

O
s

os
m

iu
m

76

19
2
Ir

ir
id

iu
m

77

19
5

Pt
pl

at
in

um

78

19
7

A
u

go
ld 79

20
1

H
g

m
er

cu
ry

80

20
4

Tl
th

al
liu

m

81

20
7

Pb le
ad 82

20
9

Bi
bi

sm
ut

h

83

[2
09

]
Po

po
lo

ni
um

84

[2
10

]
A

t
as

ta
ti

ne

85

[2
22

]
Rn ra
do

n

86

[2
23

]
Fr

fr
an

ci
um

87

[2
26

]
Ra

ra
di

um

88

[2
27

]
A

c*
ac

ti
ni

um

89

[2
61

]
Rf

ru
th

er
fo

rd
iu

m

10
4

[2
62

]
D

b
du

bn
iu

m

10
5

[2
66

]
Sg

se
ab

or
gi

um

10
6

[2
64

]
Bh

bo
hr

iu
m

10
7

[2
77

]
H

s
ha

ss
iu

m

10
8

[2
68

]
M

t
m

ei
tn

er
iu

m

10
9

[2
71

]
D

s
da

rm
st

ad
ti

um

11
0

[2
72

]
Rg

ro
en

tg
en

iu
m

11
1

El
em

en
ts

 w
it

h 
at

om
ic

 n
um

be
rs

 1
12

-1
16

 h
av

e 
be

en
 r

ep
or

te
d 

bu
t 

no
t 

fu
lly

au
th

en
ti

ca
te

d



<<
  /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


