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EQUATIONS

distance

speed = time taken

change in speed
time taken

acceleration =
force = mass x acceleration

work done = force x distance

work done

ower = .
P time

kinetic energy = %mvg
potential energy = mgh

weight = mass x gravitational field strength

voltage

resistance =
current
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Answer all the questions.

Section A — Module B4

Eucalyptus trees grow in Australia.

They are important for both humans and animals.

(@) Animals called koalas feed on eucalyptus leaves.

Koalas need to eat a lot of eucalyptus leaves, about a thousand every day.
Koalas are not very active, resting for about 16—18 hours every day.

Suggest what this information tells us about eucalyptus leaves.
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(b) Eucalyptus trees are sometimes planted to drain swamps and other wet areas.
They remove a lot of water from the ground when they transpire.
(i) Explain how transpiration removes water from the ground.
In your answer, write about
e the parts of a plant through which water moves

* the processes that make water move.

(ii) Transpiration brings water into eucalyptus trees.

Describe one other way transpiration helps eucalyptus trees.

|
Describe and explain two ways eucalyptus leaves are adapted for efficient photosynthesis.
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.............................................................................................................................................. [2]

[Total: 7]
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Sam grows tomatoes in a glasshouse.

(a) Sam grows the tomato plants using hydroponics.
This means the roots grow in water not soil.
Sam adds minerals to the water.
(i) The roots absorb the minerals by active transport.

What is active transport?

(ii) One of the minerals Sam adds contains magnesium.
Tomato plants need magnesium to photosynthesise.

Explain why plants need magnesium to photosynthesise.

(iii) Using hydroponics is one example of an intensive farming method.

Explain what is meant by intensive farming.
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(b) Sam finds insects called greenflies feeding on the tomato plants.
She puts other insects called ladybirds into the glasshouse.
Ladybirds eat greenflies.

(i) This method of controlling greenflies would not work so well if Sam was growing her
tomato plants outside.

Suggest why it would not work so well.

(ii) The diagram shows the energy transfer through the living things in the glasshouse.

tomato plants greenflies C————— > ladybirds

For every 1000J of energy in the tomato plants, 5J are transferred to the greenflies.

What is the percentage efficiency of energy transfer from tomato plants to greenflies?

ANSWEN ..ot e et e e e e e % [1]
(iii) The efficiency of energy transfer from tomato plants to greenflies can never be 100 %.
Explain why.

...................................................................................................................................... [1]
(iv) The ladybirds do not kill all the greenflies.

Sam decides to use pesticide.

The pesticide does not kill the greenflies.

However it does eventually kill the ladybirds that eat the greenflies.

Explain why the pesticide kills the ladybirds but not the greenflies.

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

[Total: 7]
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The diagram shows part of the nitrogen cycle.

nitrogen gas in the air

proteins in plants [——® proteins in animals

protein in dead
remains

saprophytes

- ammonium
denitrifying compounds in the soil

bacteria

X

nitrates in the soil

(a) Nitrogen is important for all living things because it is used to make proteins.
(i) There is a lot of nitrogen gas in the air, but animals and plants can not use this nitrogen.

Explain why they can not use this nitrogen.

...................................................................................................................................... [1]
(ii) Plants use nitrates to make compounds which are then used to make proteins.

Write down the name of these compounds.

NITFATES = e —> proteins [11
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(b) Saprophytes are part of the nitrogen cycle.

Look at the list of organisms.
Which two organisms could be saprophytes?

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

bacteria

earthworms

fungi

maggots

woodlice

[2]
(c) Look at the diagram of part of the nitrogen cycle.
Process X is the result of one type of bacteria.

Write down the name of this type of bacteria.

(d) Some farmers add nitrate fertilisers to their fields.
They do not need to use as much if there has been a thunderstorm.
Explain why.

[Total: 6]
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Section B — Module C4

4  Julie buys a new jacket.

Look at the wash label from inside her jacket.

Wk A®

55% POLYESTER
45% VISCOSE
LINING

100% POLYESTER

(@) The label shows that Julie’s jacket can be dry cleaned.

What is meant by dry cleaning?

(b) Julie’s friend Colin works for a company that makes washing powders.
Colin tests three washing powders, A, B and C.
He tests how well they clean at different temperatures.
Colin scores how well each washing powder cleans a piece of cloth.
He uses this number scale.
1 (very dirty) «—» 2 «—» 3 «—» 4 «—» 5 (veryclean)

Look at his resulis.

washing temperature in °C
washing powder
30 60 90
A 1 3 4
2 4 5
C 3 4 5

(i) What do the results show about the effect of temperature on the cleaning action of these
three washing powders?

[Total: 3]
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This

question is about fertilisers.

11

(@) Look at the table. It shows some information about two fertilisers.

© OCR 2011

name of fertiliser formula relative formula mass, M,
ammonium nitrate NH,NO, 80
ammonium sulfate (NH ),SO, | s

Calculate the relative formula mass, M,, of ammonium sulfate.

Write your answer in the table.

The relative atomic mass, A, of N =14, of H=1, of S = 32 and of O = 16.

Turn over for the remainder of question 5

1]



(b)

(c)
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Ann-Marie makes some ammonium sulfate solution in a laboratory.
She uses a neutralisation reaction.
Write about how she could make ammonium sulfate solution.
Your answer should include
¢ the names of the reactants she uses
*  how she obtains a solution that contains only ammonium sulfate.

You may use a diagram to help your answer.

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

Ann-Marie carefully evaporates the solution to make solid ammonium sulfate.

She predicts that she should make 3.5g of ammonium sulfate.

She actually makes 2.1g.

Calculate her percentage yield of ammonium sulfate.

percentage yield = ..................... Y% [2]
[Total: 6]
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This question is about water.
(@) There are three main stages in water purification.
(i) Match each stage in the water purification process to the reason it is carried out.

Draw three straight lines.

stage reason
filtration kills microbes
sedimentation allows larger solid particles to
settle out
chlorination traps finer particles using sand
1]
(ii) List the stages in the correct order.
L RO URTROTP
2 s
B e [11]
(b) Clean water is very important.
People in developing countries are sometimes unable to get clean water.
(.
Suggest why having clean water is important for people in developing countries.
.............................................................................................................................................. [11

©OCR 2011 Turn over for the remainder of question 6



(c)

(d)
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Water can be tested to identify some of the chemicals in it.
Silver nitrate solution is used to test for chloride ions.
An insoluble solid is made.
What is this type of reaction called?
Choose from the list.
neutralisation
oxidation
precipitation

purification

Barium chloride solution is used to test for sulfate ions.
Barium chloride, BaCl,, reacts with sodium sulfate, Na,SO,.
Barium sulfate, BaSO,, and sodium chloride are made.

Write a balanced symbol equation for this reaction.

[Total: 6]
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7 (a) Graphite is used to make pencil leads.

Graphite easily makes marks on paper.
Explain why.

(b) Graphite is also used as an electrode in electrolysis because it conducts electricity.

Explain how graphite conducts electricity.

©OCR 2011 Turn over for the remainder of question 7
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(d) Fullerenes can be joined together to make nanotubes.

S N
‘/ y ._4';:?\.‘\\
@ v S SRS AN
Glr’.,//' ‘;’—f’.//%“ \\ S
S 5y f“\«

Nanotubes are used as catalysts.

Explain why.

©OCR 2011
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Section C — Module P4

(a) Ultrasound is used in hospitals for body scans.
Humans can hear sounds between frequencies of 20Hz and 20000 Hz.
What is the approximate frequency of ultrasound waves?
Choose from
28Hz
180Hz
2800Hz
18000Hz

28000Hz

ANSWET it e eeeeeeeieee e e e e e ee e Hz [1]1
(b) Ultrasound is a longitudinal wave. Look at the diagram.

direction of travel ————»

rarefaction compression
: -
: wavelength :  movement of air molecules
- -

Scientific words are used to describe waves.

(i) What is meant by a compression?

(ii) What is meant by the amplitude?

[Total: 3]
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This question is about static electricity.

(a) Catrina rubs a plastic rod with a cloth.
The rod becomes positively charged.
Finish the sentence.

The cloth becomes negatively charged because ...........cccccveiiiiiiiiiiiee e

(b) Catrina wants to paint her boat.

She uses static electricity, rather than a brush, to help her.

Look at the picture.

paint spray gun

© OCR 2011
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The boat gets a better paint finish when she uses static electricity instead of a brush.
Explain

* how the paint spray gun produces a fine spray

* why less paint is wasted

* why she gets a better finish.

.............................................................................................................................................. [3]
(c) Static electricity can sometimes be dangerous and cause explosions.
Static electricity can also just be a nuisance.
Write down one example of static electricity being a nuisance.
.............................................................................................................................................. [1]
[Total:5]
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10 (a) Doug measures the current and voltage for a torch bulb.

Look at his resulis.

current in amps voltage in volts

0.25 1.5

Calculate the resistance of the torch bulb.

The equations on page 2 may help you.

© OCR 2011
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(b) Doug has a mains light bulb.

It has a resistance of 920 ohms.

The bulb is connected to a 230V mains supply.

—@ 230V &——

()
/

920 Q2 mains bulb

Show that the current is 0.25A.
The equations on page 2 may help you.

[Total: 3]
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11 Radiation is emitted from the nucleus of an atom.
Only some nuclei emit radiation.

(@) Suggest why some nuclei emit radiation.

.............................................................................................................................................. [1]
(b) Some radioactive materials are used as tracers in hospitals.
Radioactive materials which emit alpha particles cannot be used as tracers.
Explain why.
.............................................................................................................................................. [1]
(c) An atom of radium-224 (?2¢Ra) emits an alpha particle.
(i) What happens to the number of protons when an alpha particle is emitted?
...................................................................................................................................... [1]
(ii) What happens to the number of neutrons when an alpha particle is emitted?
...................................................................................................................................... [1]
(iii) Write down the name of the new substance that is formed.
You may use the periodic table on page 24 to help you.
...................................................................................................................................... [1]
(d) Radioactivity can be used to date rocks.
Explain how.
Finish the sentences.
Scientists measure the amounts of two metals.
The two metals they measure in the rocks are .................cceeeee. and ..o .
They find the age of the rOCKS DY ......coiiiiii e
........................................................................................................................................... -[2]
[Total: 7]
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12 Nuclear power stations use uranium as fuel.

Energy is produced in a nuclear reactor when a uranium atom splits.

(@) Write down the name of this process.

(b) Metals can be made radioactive.

This happens when they absorb particles inside a nuclear reactor.

Write down the name of the particles absorbed.

[Total: 2]

END OF QUESTION PAPER

OCRY

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.

© OCR 2011



24

*JaquIinu 9)0Ym 1SaJeaU 3y} 03 PApUNOJ US3q 30U SARY SULIO1YD pue Jaddod Jo sassew diwole A1R|al Ay

*pa331Wo usaq aADY (£01-06 SIdqUINU dIWO3ID) SPIOUL}ID 3Y3 pup (L /-8G SI3QUINU DIWIOID) SPIOUDYIUD] 3Y [

(49 (0] 601 801 L01 90! G0l 0l 68 88 L8
pajedijusyine wnwaiusol | wnupelswrep | WNUSUSW wnissey wnuyoq wnigioqeas wniugnp wnipiopataNI wniuyoe wnipel wnpuely
>:3% jou 1nq U@u\_OQw‘_ us9q aARY 9 L-Z | Sioquinu dluiole YiM sjuswialg wm Wﬂ HE m_l_ _.._m mm QQ %N_ *U< M“ Lm
ezl | D | [89dd | [ezd | wodd | [992] | [e9dd | Dozl § [zzdd | [9zd | [ezd
98 G8 78 €8 8 18 08 6L 8L LL 9L GL VL €L L LS 9G 1
uopeu aupjeise wnyuojod yInwsiq pea) wnijeyy Aanosaw p1o8 wnupeyd wnipu wniwso wnuays ua3ssum wnjejue} wniuyey wnueyjue) wnieq wnisaed
Ub| W od g qd 1L 8H ny d 4] SO 2| M el JH «€71 eg D
[czdd | [ovd | [e07] 607 L0T ¥0z 10T L6) g6l 6l 061 981 v8l 181 8L 6€1 LEL €€l
¥S €G S LG 0§ 6¥ 8y Ly 9 14 (44 €& o A4 or 6¢ 8¢ LE
uouax auipot wnwn)ay Auowyue un wniput wniwped FEVNT wnipe)ed wnipoys wnuaynd wnpauydd} wnuapgAjow wniqoiu wniuodaiz wnunA wnpuo.s wnipigna
X | 91 qs us uj P2 8y Pd E | my oL oW aN iz A 1S qQy
LEL L7l 14 (44} 6Ll GLL 41 801 901 €0l 1] [86] 96 €6 L6 68 88 G8
9¢ GE 43 €€ [43 (2% (113 6¢ 8¢ LT 9T G¢ 44 €C [44 (4 0¢ 6l
uo3dAsy aulwouq wnua)as Juaste wniuewsas wnes ouiz 1addod AENRI 3)eqod uodt asaueSueWw wniwouyd wnipeuea wniuein wnipueds wn)ed wnissejod
M 49 9S sV 9n ey uz nj IN 0D 94 uw 49D A L oS e) A
78 08 6L GL €L 0L G9 G'e€9 6S 6G 9G 1 A LG 8y 14 or 6¢
8l Ll 91 Gl vl €l 4} Ll
uoBie auLIoyd anjns snioydsoyd uodonLs wntuiwne wnisausew wnipos
v 1D S d IS v 8w eN
oy G'GE [AS L€ 8¢ LT | 44 €C
0l 6 8 JA 9 q Jaqwinu (uojoud) drwoze 14 €
uoau aupion)y uaBAxo uaSou uogues uoioq aweu wnmAag w3
SN 4 (0] N o d JoquiAs d1woye 94 |
0z 61 91 bl ) m SSeW dIWOJe SALR]3. 6 L
z ) Aay
wniay uasoupAy
9H H
14 3
0 L 9 ] 4 € 4 }

SjUSWa|3 Y3 JO 3]qe JIPOoLISd dYL

© OCR 2011




<<
  /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


