www.xtrapapers.com

OCR* H

RECOGNISING ACHIEVEMENT

GENERAL CERTIFICATE OF SECONDARY EDUCATION
TWENTY FIRST CENTURY SCIENCE A321/02

CHEMISTRY A
Unit 1: Modules C1 C2 C3 (Higher Tier)

Candidates answer on the Question Paper Monday 18 January 2010
A calculator may be used for this paper Morning

OCR Supplied Materials:

None Duration: 40 minutes

Other Materials Required:
e Pencil

Candidate Candidate
Forename Surname
Centre Number Candidate Number

MODIFIED LANGUAGE

INSTRUCTIONS TO CANDIDATES

Write your name clearly in capital letters, your Centre Number and Candidate Number in the boxes above.
Use black ink. Pencil may be used for graphs and diagrams only.

Read each question carefully and make sure that you know what you have to do before starting your answer.
Answer all the questions.

Do not write in the bar codes.

Write your answer to each question in the space provided, however additional paper may be used if
necessary.

INFORMATION FOR CANDIDATES

J 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 42.

. The Periodic Table is printed on the back page.

. This document consists of 16 pages. Any blank pages are indicated.

© OCR 2010 [R/103/3790] OCR is an exempt Charity

DC (CW/CGW) ML10054 24157 Turn over



www.xtrapapers.com

2

Answer all the questions.

(@) (i) Nitrogen dioxide is a pollutant gas. One source is the exhaust gases of vehicles using
petrol as a fuel.

Put ticks (v) in the boxes next to the two correct statements.

Nitrogen from petrol reacts with oxygen from the air to make
nitrogen monoxide.

Nitrogen from the air reacts with oxygen from the air to make
nitrogen monoxide.

Nitrogen from the air reacts with oxygen from petrol to make
nitrogen monoxide.

Nitrogen monoxide reacts with water vapour to make nitrogen dioxide.

Nitrogen monoxide reacts with oxygen from the air to make
nitrogen dioxide.

Nitrogen from the air reacts with oxygen from the air to make
nitrogen dioxide.

[2]
(ii) Nitrogen dioxide does not stay in the atmosphere.

Explain how nitrogen dioxide is removed from the air and why the result may be harmful.
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(iii) New petrol-driven cars sold in the UK must be fitted with a catalytic converter.

This reduces the amount of nitrogen oxides and carbon monoxide given out by car
exhausts.

Which statements explain how catalytic converters do this?

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

Carbon monoxide is converted to carbon dioxide.

Nitrogen dioxide reacts with carbon monoxide to produce nitrogen
and carbon dioxide.

Nitrogen monoxide is decomposed into nitrogen and oxygen.

Carbon monoxide is decomposed into carbon and oxygen.

Nitrogen monoxide reacts with nitrogen dioxide to produce
nitrogen and oxygen.

[2]
(b) Carbon dioxide and water are formed when petrol burns completely in air.
One of the hydrocarbons in petrol is heptane, C,H,.

Complete the boxes to show how many molecules of oxygen are used, and how many
molecules of water are formed, when one molecule of heptane burns completely.

G900088- O — 080 U

molecules molecules molecules of molecules
of heptane of oxygen carbon dioxide of water
1 7
[2]
[Total: 9]
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Black carbon pollution is caused by very small carbon particulates in the air.

Scientists measure the concentration of carbon particulates in the air beside a motorway. They
also count the number of heavy goods vehicles passing along the motorway.

Their results are shown on this scatter graph.
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(@) What trend is shown by the scatter graph?

(b) The scientists suggest that the carbon particulates come from diesel-fuelled heavy goods
vehicles.

(i) Which of these statements support this suggestion?

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

Diesel fuel is used by all heavy goods vehicles but only a small
proportion of cars.

Other scientists report similar results from investigations next
to other roads.

Vegetation next to the motorway is covered with a layer of black soot.

When burned in a restricted supply of air, diesel fuel produces
a smoky flame.

The number of heavy goods vehicles using the motorway at this time
was higher than the number of cars.

[2]
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(ii) The scientists suggest that black carbon pollution could be reduced by transporting
goods using railways instead of roads.

Which of these statements, taken together, support their claim?

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

Some trains are powered by electric motors.

Some trains burn diesel fuel.

Coal-burning power stations produce carbon particulates.

Goods have to be taken to railway stations by road.

Particulates can be removed from the flue gases of coal-burning
power stations.

[2]

[Total: 5]
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Vulcanisation is a process that has been used for many years to make natural rubber harder.
Scientists develop a new process for hardening rubber.

They test the hardness of this rubber by measuring the force needed to push a metal pin through
several samples.

They use the same test on samples of natural rubber, vulcanised rubber and new process rubber.
All of the rubber samples are the same shape and size.

Their results are shown in the table.

force needed to push pin through sample in kN
type of rubber
sample1 | sample 2 | sample 3 | sample4 | sample5 | sample 6
natural rubber 4 6 8 7 2 9
vulcanised rubber 24 21 25 23 22 23
new process rubber 29 26 24 27 25 25

(@) The scientists conclude that there is a real difference between the hardness of vulcanised
rubber and new process rubber.

How do their results show this?

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

The value 26 kN is not in the range for vulcanised rubber.

The value 23 kN is not in the range for new process rubber.

The ranges for vulcanised rubber and new process rubber do
not overlap.

The mean for new process rubber is higher than the mean for
vulcanised rubber.

The range for new process rubber is larger than the range for
vulcanised rubber.

[2]
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(b) The scientists make sure that all measurements are taken at the same temperature using the
same equipment.

Explain why these factors are controlled.

(c) (i) Natural rubber is a polymer.
Sulfur reacts with the polymer chains in the rubber during vulcanisation.
Suggest how this reaction with sulfur increases the hardness of rubber.

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

It makes the polymer chains shorter.

It lowers the melting point.

It pushes the polymer chains further apart.

It forms strong bonds between the polymer chains.

]

(ii) The new process for making natural rubber harder works in a different way to
vulcanisation.

Which of these statements could explain how the new process makes natural rubber
harder?

Put a tick (v') in the box next to the best answer.

It decreases the cross-linking between polymer chains.

It adds plasticizer to the polymer chains.

It increases the length of the polymer chains.

It changes the small molecules used to make the
polymer chains.

]

[Total: 6]
©OCR 2010 Turn over



www.xtrapapers.com

8

4 Different materials are used to make bags to carry food.

(a) What features of the Life Cycle Assessment for a paper bag are different from those for a
plastic bag?

Put ticks (v) in the boxes next to the three best answers.

The energy used to make the material.

The energy used to make bags from the material.

The energy used to transport the same mass of bags.

The environmental impact of using the bags.

The environmental impact of disposing of the bags.

[2]

(b) Ten years ago it was seen as a good idea to use plastic bags to carry food home from a
supermarket. Now it is thought to be bad.

Suggest explanations for this change in attitude.
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(c) Most plastic supermarket bags are made from poly(ethene).
Poly(ethene) is also used to make plastic buckets.

Parts of the Life Cycle Assessment for a plastic supermarket bag are different from those for
a plastic bucket.

Which of these statements explain these differences?

Put ticks (v) in the boxes next to the three best answers.

Plastic buckets are used for longer than supermarket bags
before they are thrown away.

More supermarket bags are made than plastic buckets.

There is less poly(ethene) in a supermarket bag than in a
plastic bucket.

Plastic buckets and supermarket bags are made from different polymers.

Supermarket bags are more likely to be dropped as litter than
plastic buckets.

Plastic buckets have a higher density than supermarket bags.

[3]
[Total: 8]
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5 Two hundred years ago all farmers in the UK used organic growing methods. These included the
use of animal waste as a fertiliser.

Now most UK farmers use intensive farming methods that include using synthetic fertiliser. Some
farmers still use organic growing methods.

(a) Which statements suggest reasons why it would be difficult for farmers to produce enough
food if they all used organic farming methods today?

Put ticks (v) in the boxes next to the two best statements.

Synthetic fertiliser supplies essential elements needed by crops
that are not contained in animal waste.

The population in the UK is much larger now than it was two centuries ago.

More land is used for farming now than two centuries ago.

People now eat different food to that eaten two centuries ago.

Crops grown using intensive farming methods produce higher yields
for the same area of land used.

Animal waste has an unpleasant smell, but synthetic fertiliser does not.

[2]

(b) Some people think that all food grown in the UK should be produced using organic methods.

Which two statements, when put together, suggest why this is a good idea but not technically
possible?

Put a tick (v') in the box next to the correct statement in each column.

one one
tick (v) tick (v)

Organic farming is more sustainable animal waste contains toxic chemicals.

Organic food has more vitamins synthetic fertiliser improves soil

condition.
but
Organic food looks better there_ Is not _enough a_r_umal waste to
provide sufficient fertiliser.
Organic food is cheaper to produce synthetic fertiliser kills pests.

[2]
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(c) The statements give reasons why some people may prefer to buy carrots grown using organic

© OCR 2010

methods rather than intensive methods.
Which statements are good reasons why?

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

Organically grown carrots are bigger.

Organically grown carrots always contain more essential minerals.

Organically grown carrots have been produced with less damage
to the environment.

Intensively grown carrots may contain toxic pesticide residues.

Intensively grown carrots may contain toxic residues from
synthetic fertiliser.

Intensively grown carrots always contain fewer vitamins.

[2]

[Total: 6]
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6 Sodium benzoate is added to many soft drinks, such as cola, as a preservative.
(@) Sodium benzoate has the number E211. What does this mean?

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

Sodium benzoate should not be used in food products.

Sodium benzoate has passed a safety test.

Sodium benzoate has been approved for use in the EU.

Sodium benzoate is safe to use at any concentration.

Sodium benzoate can only be used in drinks.

[2]
(b) Some people are worried about soft drinks that contain sodium benzoate.

Which two of these statements suggest that sodium benzoate in soft drinks does not pose a
significant health risk?

Put ticks (v) in the boxes next to the two best statements.

Little research has been carried out on the effects of sodium
benzoate on health.

Sodium benzoate is found naturally in some fruits.

Soft drinks contain much lower concentrations of sodium benzoate
than some food.

Sodium benzoate has been added to soft drinks for many years.

You would have to drink about ten litres of soft drinks to exceed the
maximum recommended dose of sodium benzoate in one litre of
drinking water.

[2]
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(c) People have to make a choice whether to drink products containing sodium benzoate or not.

(i) What two pieces of information do people need in order to choose whether to take the
risk of being harmed by sodium benzoate?

(ii) A family has decided to take a precautionary approach to the food and drinks that they
buy.

Explain why this family might decide not to buy soft drinks containing sodium benzoate.

[Total: 8]

END OF QUESTION PAPER

© OCR 2010



www.xtrapapers.com

14
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2010



www.xtrapapers.com

15

PLEASE DO NOT WRITE ON THIS PAGE

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, is given to all schools that receive assessment material 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 2010



www.xtrapapers.com

*1aqWINU 3)0YM 1$3.1e3U 33 03 PAPUNO. U] J0U dARY 3ULIO1YD pue u1addod Jo sassew diwole aAlIe|al ay |

16

*paIIIWO UdSq BADY (£0L-06 SIdQUINU DIWOID) SPIOULIID dYy3 puD (L/-8G SISQUINU JIWOID) SPLOUDYIUD) 3Y [

(A oLl 601 801 yAs] 901 Gol 0l 68 88 /8
pajednjuayine wnwaBusol | wnppeiswiep | wnuBUBW wnissey wnuyoq wnigioqeas wniugnp wnipIogiayins wnugoe wnipey wnuely
An4 30U Ing pajsodal uaaq dARY 9| -7 || SI9QWNU DLWOIR YIM SIUSW3 mm_ sd w SH yg wm qa N 2V ey a4
[zzdd | Did [897] [£27] [¥97] [997] | [z9dd [197d [227] [9z7] ez
98 G8 ¥8 €8 A 18 08 6/, 8. LL 9/ GL VL €L L YA 9¢ Gq
uopel aupeise wntuojod yanwsiq pea) wnieyy S IEN] p108 wnueyd wniput wniwso wniuayl ua)ssuny wnjejue) wniugey wnueyjue] wnueq wnisaed
uy V' od 19 qd 1L 8H ny d B]| sO ay M el 3H ¥ eg D
[zz2d []¥4| [607] 602 102 02 102 161 G6l 61 061 981 81 181 8/1 6€1 LE) €l
¥S €q 4* 16 0S 6 8y Ly 9 4 144 134 o (474 (014 6€ 8¢ L€
uouax aulpol wnLn)a) Auownyue un wniput wniwped FENNTS wnipe)jed wnipoyld wniuayni wnijauyday wnuapgAjow wniqotu wnuodJ1z wnuNA wniuoas wnipignJ
) 4 | 91 qs us u PD 8y Pd ) | ny oL ow aN 1z A 1S (e} |
LEL yad} 8zl w 611 GLL 41 801 90} €0l L0l [86] 96 €6 16 68 88 8
9¢ GE 129 €€ [43 L€ 0€ 6¢ 74 LT 9¢ GC |44 €C (44 1z ()14 6l
uoydAsy aulwolq wnLua)as oluasie wniuew.as wnu)es oulz Jaddod 191U 11eqod uoJt asaueSuew wniwouyd wnipeueA wniuejly wnipueds wnioed wnissejod
M ig as sy 99 e uz np IN 0D 94 uw 1D A 1l oS e) A
¥8 08 6L GL €L 0L G9 G'€9 6S 6S 9G GG S 1G 1514 414 (014 6€
8l A’ 91 Gl 4’ €l 4" Ll
uogie auuolYyd anjns snuoydsoyd uodl|is wnuiwne wnisaugew wnipos
Iy 1D S d IS v 8w eN
(04 G Gg (4% 1€ 8¢ LT [ L4 €T
ol 6 8 L 9 q Jaqunu (uojoud) olwoje ¥ €
uoau auuony uagAxo uasouu uoq.ed uoioq aweu wnAiaq wniyiy
oSN E| (o] N ) d JoquiAs diwoje od 1
0¢ 6l 9l vl Cl L SSew DJLWole dA1}RIad 6 /
z ) L E
wnnay uaSolpAy
9H H
14 }
0 L 9 q 14 € 4 }

SJUSW]J 9Y3 JO 9]qe JIPoLIdd Yl

© OCR 2010



