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Answer all the questions.

SECTION A — Module C4

2

Look at the table. It shows information about the Group 1 metals.

Element Symbol Electronic | Melting point | Boiling point | Atomic radius
structure in °C in °C innm
lithium Li 2.1 181 1342 0.152
SOdium Na 281 ........................ 883 0185
potassium K 2.8.8.1 64 760 0.227
rubidium Rb 2.8.18.8.1 39 g |

(@) Predict the melting point of sodium and the atomic radius of rubidium.

Write your answers in the table.

(b) Sodium reacts with water.

Sodium hydroxide, NaOH, and hydrogen, H,, are made.

Write a balanced symbol equation for this reaction.

(c) The Group 1 elements all react in a similar way.

Explain why.

[2]

(d) Sodium reacts with fluorine. Sodium ions and fluoride ions are made.

The electronic structure of fluorine is 2.7.

Draw a ‘dot and cross’ diagram to show the electronic structure of a sodium ion and of a
fluoride ion. Include the charges on the ions.

© OCR 2014

[2]

[Total: 7]
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3

This question is about atomic structure and bonding.
(a) Atoms are made up of protons, neutrons and electrons.

Complete the table.

Particle Relative charge Relative mass
proton +1 1
heutron S
eIeCtron .............................. 0.0005

(b) Sodium chloride is an ionic compound.
Carbon dioxide is a covalent compound.

Look at the table.

Sodium chloride

Carbon dioxide

Formula NaCl CO,
Type of particles present ions
Melting point low

(i) Complete the table.
(i) Carbon dioxide has a low melting point.

Explain why, using ideas about forces.

[2]

[2]

© OCR 2014
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3

An aluminium atom can be shown as

27

Al
13

(&) What can be deduced from this information about the structure of an aluminium atom and the
position of aluminium in the Periodic Table?

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

(b) Rutherford was a scientist who contributed to the development of the theory of atomic
structure.

He worked with two other scientists called Geiger and Marsden.

Write about Geiger and Marsden’s experiment and how it contributed to the development of
ideas about atomic structure.

[Total: 8]
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4  Kylie is choosing a metal to make a base for a saucepan.

‘, base
X——r~”

Look at the information about some metals.

Metal | Melting point Relative electrical Relative Density
in °C conductivity conductivity of heat | in g/cm3
(1= low, 10= high) (1= low, 25= high)
A 1535 1 4.2 7.9
B 98 2 7.8 1.0
C 1083 6 22.3 8.9
D 660 4 11.8 2.7

(&) Which metal should Kylie choose to make a base for a saucepan?

(b) Describe metallic bonding and explain why metals are good conductors of electricity.

You may wish to draw a labelled diagram.

[Total: 5]
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6
SECTION B — Module C5

Cristina titrates dilute nitric acid with sodium hydroxide solution.

Look at the diagram of her apparatus.

Cristina slowly adds dilute nitric acid into the flask until the end point is reached.

(a) Cristina uses litmus to tell her when the end point is reached.
She should not use universal indicator.

Explain why.

sodium hydroxide solution and two
drops of litmus

burette
—{ —]
dilute nitric acid
] flask with 10.0cm3 of 0.150 mol/dm3
|

(b) Cristina does three more titrations.

Look at her results table.

Titration number 1 2 3 4
Final burette reading in cm3 26.5 49.2 26.4 40.3
Initial burette reading in cm?3 0.0 24.1 1.2 15.0
Titre (volume of acid added) in cm?3 26.5 25.1 25.2 25.3

(i) Cristina calculates the mean titre to be 25.2cms3.

Explain why this is the best mean value from these results.

© OCR 2014
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(i) Cristina uses 10.0cm?3 of sodium hydroxide solution.

(iii)

© OCR 2014

The concentration of the sodium hydroxide solution is 0.150 mol/dm3.

Calculate the number of moles of sodium hydroxide in 10.0cm? of this solution.

number of moles = ...........ccccvvieeeen. [1]
Look at the equation for the reaction between nitric acid and sodium hydroxide.

HNO, + NaOH —> NaNO, + H,O

Use the information from parts (i) and (ii) to calculate the concentration of the nitric acid.

Give your answer to three significant figures.

concentration of nitric acid = ..........cccccervvenen. mol/dm?3 [2]

[Total: 6]
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There are many compounds that contain carbon and hydrogen only.
(@) Pentane has the formula CH;(CH,);CH,.
Calculate the molar mass of pentane.

The relative atomic mass, A, ofH=1and of C = 12.

(b) Look at the displayed formula for butyne.

H H
H—CEC—C|J—(|3—H
H H

What is the molecular formula for butyne?

.............................................................................................................................................. [1]
(c) Look at the molecular formula of some compounds.
Which two compounds have the same empirical formula?
Choose from
CH, C,H, C,H,
C,Hg CsH, CeHe
E= g [S111V/=T and ........ccccceieeene, [1]

© OCR 2014

PMT



PMT

(d) David analyses a sample of a gas.
He finds it contains 1.2 g of carbon and 0.4 g of hydrogen.

Calculate the empirical formula for this gas.

empirical formulais .......................... [2]

[Total: 5]
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7  Jess investigates the thermal decomposition of copper hydroxide.
copper hydroxide —> copper oxide + water
Look at the apparatus she uses.
copper hydroxide\%
E—droplets of
Bunsen burner water
She measures the mass of copper hydroxide at the start.
She then heats the copper hydroxide for 5 minutes.
Jess lets the apparatus cool down.
She then measures the mass of copper oxide made.
Jess does the experiment four more times.
Look at her results.
Experiment | Mass of copper hydroxide | Mass of copper oxide made | Mass of water made
number ing ing ing

1 0.50 0.41

2 1.00 0.82

3 1.50 1.22

4 2.00 1.63

5 2.50 1.90

© OCR 2014
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Jess predicts that the mass of water made is directly proportional to the mass of copper hydroxide
heated.

Is this prediction supported by her results?

Complete the table and use the data to explain your answer.

[Total: 3]
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Carbon dioxide, CO,, reacts with hydrogen, H,, to make methanol, CH;OH.

CO,(g) + 3H,(9) — CH,;OH(g) + H,0 (9)
Phil investigates this reversible reaction.
He mixes carbon dioxide with hydrogen.
He lets this mixture reach equilibrium.
Phil measures the percentage yield of methanol in this equilibrium mixture.

He uses different temperatures and pressures.

Look at his results.

Pressure in Temperature in °C
atmospheres 100 200 300 400
20 90% 81% 52% 38%
40 93% 87% 70% 58%
60 96% 92% 83% 73%
80 98% 95% 90% 83%
100 99% 97% 94% 90%

© OCR 2014
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(@) The percentage yield and position of equilibrium change with temperature, pressure and
concentration of carbon dioxide.

Describe how the percentage yield of methanol changes with temperature and with pressure.

Describe how, and explain why, the position of equilibrium changes as extra carbon dioxide is
added to the equilibrium mixture.

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

.............................................................................................................................................. [6]
(b) Phil works as part of a team of research chemists.
It is a good idea for scientists to work as part of a team when solving scientific problems.
Explain why.
.............................................................................................................................................. [2]

[Total: 8]
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Debbie places a 1.0g lump of calcium carbonate into a flask.
She adds 25.0cm? of 1.0mol/dm3 hydrochloric acid to the flask.

She puts the flask on top of an electronic balance.

glass wool

25.0cm? of 1.0mol/dm?3 plug

hydrochloric acid 1.0g lump of

calcium carbonate

[g]

—

This apparatus can be used to find the mass of carbon dioxide made during the reaction.

(a) Debbie repeats the experiment.
This time she uses 25.0cm?3 of 1.0mol/dm?3 ethanoic acid instead of hydrochloric acid.
The reaction is much slower because ethanoic acid is a weak acid.

Explain why weak acids react more slowly than strong acids.

.............................................................................................................................................. [1]
(b) Debbie wants to measure the volume of carbon dioxide made during the reaction.
Draw a labelled diagram of the apparatus she should use.
[2]
[Total: 3]
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SECTION C — Module C6

10 Ethanol can be made by the fermentation of glucose.
Tina and Tommy investigate the fermentation of glucose.
They use 50cm? of glucose solution and 1g of yeast.
Tina and Tommy measure the volume of carbon dioxide made after 10 minutes.
They do the experiment at different temperatures.

Look at the graph. It shows their results.

50
40 A
/
\
/ \
/ \
30 \
volume /
of carbon / \
dioxide / \
made after \
10 minutes 20 ]
in cm3 \
/
\
10 \
/
T T T e N
AN
N
™~
04 =

O 10 20 30 40 50 60 70 80 90
temperature in °C
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(@ (i) Whatis the volume of carbon dioxide made at 60°C?

17

ANSWET .o, cm?3

(i) At what temperature is the reaction fastest?

ANSWET v °C

Explain your answer.

[1]

(b) Glucose reacts to make carbon dioxide and ethanol.

(c)

Look at the formulas.

Substance Formula
glucose CeH1,06
carbon dioxide CO,
ethanol C,H;OH

Write down the balanced symbol equation for this reaction.

The general formula for an alcohol is

C.H

n 2n+l

Propanol contains three carbon atoms.

(i) Write the formula for propanol.

OH

(i) Draw the displayed formula of propanol.

© OCR 2014
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[Total: 7]
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11 Faye is a scientist. She works for Didcot Detergents.
Faye is researching some new detergents.

Look at the table. It shows if her new detergents remove different stains at low temperatures.

18

Is stain removed?
Detergent
Food Paint Grease Blood
A X v X X
B X v partly X
C v X v v
D X X v X

(&) One of the detergents contains an enzyme.

© OCR 2014

Suggest which one.
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(b) Look at the diagram of a detergent molecule.

‘NW/ hydrophobic tail

Explain how detergents remove fat and oil stains from clothes.

You may wish to draw a labelled diagram.

.............................................................................................................................................. [3]
(c) Some fats are unsaturated.

Describe a chemical test to show that a fat is unsaturated.

LSS SRR

TS U] | RSP PUPTRR

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

[Total: 7]
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12 Sunita and Carl are investigating 3 samples of water, A, B and C.

Look at the diagram. It shows the apparatus they use.

= —]

soap solution

/&/sample of water

They add soap solution to samples of water and shake them.
They keep adding more soap solution until a lather remains.

Look at the table. It shows their results.

Sample Volume of soap solution added
in cm3

distilled water 2.0

before boiling 10.0
sample A

after boiling 10.0

before boiling 12.0
sample B

after boiling 6.0

before boiling 7.0
sample C

after boiling 2.0

© OCR 2014
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Describe, with reasons, the types of hardness in water samples A, B and C.
Explain how washing soda (sodium carbonate) can soften hard water.

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

[Total: 6]
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13 This question is about CFCs.

Look at the graph.

It shows how the amount of CFCs in the air has changed from 1992 to 2008.

23001
2250+

amount 2200
of CFCs 2150+

in parts 2100+
per trillion 20504
2000

1950 T T T T
1992 1996 2000 2004 2008

year

(@) Describe the pattern shown on the graph.

Explain why this has happened.

(b) Scientists’ attitudes to CFCs have changed since CFCs were first introduced in the 1950s.

Describe how and explain why.

[Total: 5]
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SECTION D

14 Water is a very important resource in the world.
(a) Look at the bar chart.

It shows the uses of water in the United Kingdom in the years 2000, 2005 and 2010.

50000
400004+
ux | Key
30 OOO-E N RN - . public water supply
daily volume = 1 [] electricity generation
/' megalitres -H aE farming
20 OOO-EE - @ other uses
10000+ m
- =

2000 2005 2010
year

(i) The volume of water used each day decreased from the year 2000 to 2010.
Suggest why there has been a decrease.

Use information from the bar chart.

© OCR 2014
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(i) Look at the data for the year 2000.

(iii)

© OCR 2014

The volume of water used for public water supply was 13000 megalitres.

Show that the percentage of the water used for the public water supply was 30.95%.

The volume of water used for public water supply did not change between the years
2000 and 2010.

Describe how the percentage of water used for the public water supply changed between
the years 2000 and 2010.

Question 14(b) begins on page 26
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(b) The volume of water used for the public water supply is affected by several factors.
e« Number of water meters fitted — people use much less water when they have a
water meter fitted in their house
*  Population
» Leakage of water from water pipes
Look at the information about these three factors.

Households with water meters in England and Wales 2000 to 2014

100 EEEEEEEEE NN
EEEEEEEEE RN
Key
90 B metered
80 [l unmetered
70
60
percentage
of 50
households
40
30
20+
10
2000 2002 2004 2006 2008 2010 2012 2014
year
Population trends in England and Wales 2000 to 2030
66
64
62 i
millions 60 2
of _F
people 58 ryan
56 -
2 d
54 =
52 \
50
2000 2005 2010 2015 2020 2025 2030

year
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Leakage of water between the years 2000 and 2014

Year Volume of water lost each day through
leakage from water pipes
in megalitres
2000 3800
2002 3900
2004 3700
2006 3800
2008 3700
2010 3900
2012 4000
2014 3700

Scientists want to predict the volume of water needed for public water supply in future years.
In 2014, the volume of water needed each day was 16 000 megalitres.

Suggest the future trend in the volume of water needed for public water supply.

Explain your answer.

Use information about the three factors in your explanation.

Question 14(c) begins on page 28

© OCR 2014 Turn over



(c) Look at the table.

28

It shows the volume of water available from water resources each year.

It also shows the volume of water used each year.

Country Population Water available | Water used each year
in millions each year in km3
in km3
Albania 4 4 3
Bangladesh 161 38 27
China 1390 634 320
Niger 15 1.3 0.8
Saudi Arabia 30 27 18
Sudan 42 20 14
United Kingdom 54 60 30
United States 297 530 171

PMT

Some countries have lots of water available per million of its population.
Other countries have very little water available per million of its population.

(i) Which country uses the greatest percentage of the available water?

(i) Write the name of the country most likely to have a shortage of water for its population.

Explain your answer. Use data from the table.

[Total: 10]

END OF QUESTION PAPER

© OCR 2014



PMT

29
BLANK PAGE

PLEASE DO NOT WRITE ONTHIS PAGE

© OCR 2014



PMT

30
BLANK PAGE

PLEASE DO NOT WRITE ONTHIS PAGE

© OCR 2014



31

PLEASE DO NOT WRITE ON THIS PAGE

OCRY

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.

© OCR 2014

PMT



PMT

-1aquinu 9JOYM 1s3Jeau 8y} 01 PapUNOJ US3( 10U dARY dULIOJYD pue J1addod Jo sassew d1Wole aAIe|al ay L

32

"pa11iwo usag aney (S0T-06 Slaquinu dlwole) spiounode ayy pue (T/-8G siaquinu d1wole) sploueyiue] ayl «

11T 0TT 60T 80T 10T 90T S0T 70T 68 88 /8
pajednuayine wnuabusos wnnpeiswrep | WINLBUIIBW wnissey wnuyoq wniBiogeas wniugnp wnipioyagIn wniunoe wnipes wniouesy
AlIn4 10U InQ paliodal usaqg aney 9TT-ZTT Siaquinu dlwole Ylim spuswall By sq N SH ug Bs aa 14 IV ey 14
[z22] [1.2] [89z] [222] [voz] [997] [zoz] [Toc] [122] [9zz] [eze]
98 g8 8 €8 8 18 08 6. 8/ L/ 9/ =74 174 €L ¢l 1S 9G g9
uopel aunelse wnjuojod yinwsiq pes| wnijreyy JSIETT] plob wnued wniput wniwso wnuayl ua1sbuny wnejue} wniuyey wnueyue| wnieq wnisaed
uy w Od 19 qd 11 BH ny d Pl | SO 9y M el JH 7] egd SO
[zee] [otz] [60z] 602 102 02 102 Iy G6T 26T 06T 98T 781 18T 8.1 6ET LET €eT
S €9 [4°] TS 0S 6V 151% VA% 9 1% 14 1917 t4% 1h4 (017 6€ 8¢ L€
uouax aulpol wnunyay Auownue un wnipul wniwped JBA|1S wnipejjed wnipoy. wnuayni wnpauyoa} wnuapgAjow wnigoiu wnuodz wnRA wnnuouls wnipigna
X I o1 as us ux P2 by pPd yd ny o1 O aN 1z A 1S qd
T€T X4) 8zT zet 6TT GTT AN 80T 90T €0T 10T [86] 96 €6 16 68 88 G8
9¢ G¢ > €e 4 T¢ 0¢ 6¢ 8¢ 1C 9¢ 14 ¥Z €c 44 T¢ (04 6T
uoydAuy aulwouq wnius|as oluasie wnjuew.ah wnijreb oulz Jaddoo 19xo1u 1/eqod uoul asauefuew wniwoiyd wnipeuea wniueln wnipueos wnioes wnissejod
5)Y| g 9S sy 99 e9 uz nj IN 0) 94 U 10 A 1L 2S e) A
78 08 6. S/ €L 0L 59 g'€9 65 6S 99 S [4°] TS 8 1% (017 6€
8T /T 9T ST T €T T 1T
uoBue aulio|yo anyns snioydsoyd uool|Is wnuiwnge wnisaubew wnipos
v 10 S d IS v BN eN
[01% G'GE 4 1€ 8¢ lC 124 (Y4
0T 6 8 L 9 S Jaqwnu (uojoud) o1wore 14 €
uoau auuonyy uabAxo uabounu uoqgJed uoioq aweu wnijfiaq wniya
oSN | (0] N o) g JogwiAs o1wole ag 1
(014 6T 9T T 4 1T sseuw 9Wole aAle|al 6 l
z I A)
wni_y uaboipAy
oH H
1% T
0 A 9 S 14 € 4 T

© OCR 2014




<<
  /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




