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EQUATIONS

useful energy output
total energy input

efficiency =

energy = mass x specific heat capacity x temperature change

energy = mass x specific latent heat

fuel energy input = waste energy output + electrical energy output

power = voltage x current

energy supplied = power x time

energy (kilowatt hours) = power (kW) x time (h)

wave speed = frequency x wavelength
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Answer all the questions.
Section A — Module B2

1 Mosquitoes are insects that develop from larvae that live in water.

Sue is investigating how many mosquito larvae live in her local pond.

She puts a quadrat on the surface of the pond and counts the number of mosquito larvae inside
the quadrat.

She does this in three different places on the pond’s surface.

The table shows her results.

quadrat number of mosquito larvae
1st 4
2nd 1
3rd 7

(@) (i) The area of each quadrat is 0.25m?.
The area of the pond is 8m?2.

Use this information and Sue’s results to estimate the total number of mosquito larvae in
the pond.

Show your working.

ANSWEN oot eeeeeieen, [2]
(ii) This might not be a very reliable estimate.

Write down one way Sue could improve her results to give a more reliable estimate.

© OCR 2012
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(b) The larvae develop into adult mosquitoes.
Look at the pictures.

They show two types of mosquito that live near the pond.

type A type B

Sue thinks the two types might be the same species because they look very similar.

(i) Describe how Sue could show whether the two types are the same species.

(ii) If the two types are two different species, explain why they look so similar.

(c) Some mosquitoes have been found preserved in amber.
These are the actual bodies of the mosquitoes, not imprints like many fossils.
These mosquitoes are millions of years old.

Write down one other way that actual animal bodies can be naturally preserved for long
periods of time.

[Total: 7]
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2 The Arctic fox lives in the Arctic.

(@) The Arctic fox is adapted to living in cold Arctic conditions.
Look at the picture of the Arctic fox.

Explain two ways that the Arctic fox is adapted to living in the Arctic.

(b)

In some years the number of lemmings decreases.

Suggest what effect this has on the number of Arctic foxes.

Explain why it has this effect.

© OCR 2012
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(c) Arctic wolves also live in the Arctic and eat lemmings.

Both Arctic wolves and Arctic foxes survive because, although they have similar ecological
niches, their niches are not exactly the same.

Suggest one way their niches may be different.

.............................................................................................................................................. [1]
(d) Arctic foxes sometimes get a skin disease called mange.
Mange is caused by parasites called mites.
Explain what is meant by the term parasite.
.............................................................................................................................................. [1]
[Total: 6]
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3 The blue whale is the biggest animal alive today.

(@) The population of blue whales has decreased because of hunting.

(i) Write down one reason why people hunt whales.

(ii) Some people think that all whale hunting should be completely stopped.

Why is it difficult to completely stop all whale hunting?

(b) Blue whales eat tiny crustaceans called krill.
Krill eat tiny sea plants called phytoplankton.
Phytoplankton make food by photosynthesis.

Photosynthesis happens more slowly when the phytoplankton are further below the surface
of the sea.

This is because of limiting factors.

Suggest two limiting factors that slow down photosynthesis below the surface of the sea.

© OCR 2012



9

www.xtrapapers.com

(c) Scientists think that whales evolved from animals that had legs and could live on land.

© OCR 2012

These animals spent some of their time in water, like otters or hippos do today.

Complete the flow diagram to show how these animals could have evolved into whales by

natural selection.

Some individual animals have more flipper-like
legs than others.

l

This is repeated over many generations.

[2]
[Total: 7]
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Section B — Module C2

This question is about volcanoes.

$ /
D
",".

J

—

lava flow

|

E—

magma

(a) Look at the diagram of a volcano.
The magma in the mantle can rise up through the Earth’s crust.
Explain why.

Use ideas about density.

(b) Different types of magma have different compositions.
This causes different types of volcanic eruptions.
The different types of magma make different types of igneous rocks.

Draw lines to match each type of volcanic eruption with the correct type of magma and
type of rock made.

You should draw four straight lines.

type of volcanic

eruption type of magma type of rock
explosive iron-rich rhyolite
runny silica-rich basalt

[2]
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(c) Geologists study volcanoes.

Suggest why.

[Total: 4]
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5 This question is about the gases in the air.

(a) Complete the table to show the percentage of gases in clean air.

gas percentage in clean air

78%

21%

carbon dioxide

[2]
(b) Air contains pollutants.
(i) Carbon monoxide is one pollutant given off from the exhaust gases of a car.
How is carbon monoxide made?
...................................................................................................................................... [1]
(ii) Look at the graph.

It shows how the concentrations of some pollutants in the air change over 24 hours.

0.3 -

- . - --- carbon monoxide
K \ — nitrogen dioxide
0.2 LN
¥ 4 AN\
concentration N 4 Y
in arbitrary RN EENNNEREE ARy ARREREEEENNALAN EEREREEENEAARRERREE
units o NN
0.1 - SunE
0
00:00 04:00 08:00 12:00 16:00 20:00 00:00
time in hours

At what time of day is the concentration of nitrogen dioxide the highest?
...................................................................................................................................... [1]

© OCR 2012



13

(c) Look at the following sentences.

They describe one possible theory for how the atmosphere evolved.

www.xtrapapers.com

letter sentence
A Formation of water.
B Carbon cycle now keeps the composition of the

atmosphere almost constant.

C Initial atmosphere of ammonia and carbon dioxide.
D Increase in oxygen and nitrogen levels.
E Photosynthetic organisms begin to make oxygen.
F Degassing from the Earth’s crust.

Put the sentences in the correct order.

Some have been done for you.

Order of sentences

© OCR 2012

F A B

[2]

[Total: 6]
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6 Julie and Trevor investigate the reaction between zinc and sulfuric acid.
Zinc sulfate and hydrogen are made.

(@) Write a word equation for this reaction.

(b) Julie and Trevor do several experiments.
They want to find a substance that is a catalyst for the reaction.

The diagram shows the apparatus they use.

measuring
cylinder full of |
water

'[\

50 cm? sulfuric acid
and 0.1gof a
possible catalyst

water

1 g of zinc powder

The flask is shaken to start the reaction.
They record the time taken to collect 50 cm? of gas.

Look at the table. It shows Julie and Trevor’s results.

time to
possible catalyst appearance of co;lect other observations
used catalyst 50cm?® of gas
in seconds
no catalyst added - 65 colourless solution made
colourless solution made
copper sulfate blue solid 10 and zinc powder coated
with a pink solid
copper powder red-brown powder 19 red-brown powder remains
copper lumps red-brown lumps 56 red-brown lumps left behind
sodium chloride white solid 65 colourless solution made

© OCR 2012
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(i) Copper powder and copper lumps are both catalysts for the reaction.
How can you tell?

Use information from the table.

...................................................................................................................................... [2]
(ii) The reaction goes faster if copper powder is used instead of copper lumps.

Explain why.

Use ideas about collisions between particles.

...................................................................................................................................... [2]
(iii) Julie and Trevor repeat the experiment with copper sulfate.

This time they use sulfuric acid that is twice as concentrated.

Predict the time it will take to collect 50cm? of gas.

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

[Total: 6]
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7 James has just fitted a new kitchen in his house.

(@) The table in James’ kitchen is made of granite.
Why did James choose granite, instead of marble, for his table?

Use ideas about the hardness of the rocks.

(b) The taps in the kitchen are made of stainless steel.

Why did James choose steel, instead of iron, for his taps?

© OCR 2012



www.xtrapapers.com
17
(c) The electrical wiring in the kitchen is made of copper.

Copper has to be purified by electrolysis before it can be used for electrical wiring.

Look at the diagram.

It shows the apparatus used to purify impure copper.

power pack
+ p—
anode cathode
JT——electrolyte

(i) What are the electrodes made of?

{07211 T o [ [11

(ii) Write about what happens at each electrode.

[Total: 4]
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Section C — Module P2
8 This question is about energy from the Sun.

Photocells use energy from the Sun.

Photocells have advantages and disadvantages as a source of electricity.

(a) Write down one advantage of using photocells.

.............................................................................................................................................. [1]
(b) Write down one disadvantage of using photocells.
.............................................................................................................................................. [1]
[Total: 2]
9 This question is about the cost of using electricity.
Nasim cooks a meal in a conventional oven.
It takes 3 hours to cook.
The oven has an average power of 3.5kW.
(a) Calculate the number of kilowatt hours used to cook the meal.
ANSWES ...vvveeeeeeeveeeeeeeeeeeeeeeeeeeeeees kWh [1]1
(b) Electricity costs 16 pence per unit (kWh).
Calculate the cost of cooking the meal.
ANSWET et pence [1]1
[Total: 2]
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10 This question is about generating electricity.
Molly builds a generator to produce electricity.

She uses a magnet and a coil of wire.

—®-

coil of wire magnet

Describe how Molly uses this equipment to generate a current.
In your answer you should
e draw a diagram to show how she uses the equipment
e describe how a current is produced

e describe how she could increase the current produced.

[Total: 3]
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11 This question is about the properties of nuclear radiation.

Look at the diagram.

al ]

radioactive source absorber radiation detector

Oliver records the counts per minute from the detector.
He repeats the experiment with the same radioactive source but with different absorbers.

Look at his results.

count rate at detector in
absorber .
counts per minute
none 1200
thin paper 1198
3mm aluminium 36
thick lead 36

Oliver thinks that the radioactive source is giving out beta (p) radiation.
Explain why he is correct.
In your answer write about how Oliver’s results show

e itis not alpha (o)) or gamma (y) radiation
* why the count rate never reaches zero.

[Total: 3]
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12 (a) Some objects in the Universe are close to Earth, others are far away.
Look at this list of distances.

A Earth to the nearest asteroid belt.
Earth to the nearest star.
Earth’s galaxy (Milky Way) to the nearest other galaxy.

Earth to the nearest black hole.

m O O W

Earth to the nearest planet.
Put the distances in order starting with the shortest distance.
Write your answers in the boxes.

One has been done for you.

shortest distance largest distance
A
[2]
(b) Asteroids are left over from the formation of the Solar System.
The asteroid belt is between Mars and Jupiter.
The asteroids have not joined together to form a new planet.
Suggest why.
.............................................................................................................................................. [1]
(c) There is a small threat of the Earth being hit by a Near Earth Object.
Suggest how we can reduce this threat.
.............................................................................................................................................. [2]
[Total: 5]
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13 The Earth is surrounded by a magnetic field.

(a) Look at the diagrams of the Earth.

North
North

Which diagram shows the correct shape of the Earth’s magnetic field?

Choose from A B C D

ANSWET e [1]1
(b) The Sun emits charged particles.

They enter the Earth’s magnetic field.

What effect does the Earth’s magnetic field have on these charged particles?

[Total: 2]

© OCR 2012



www.xtrapapers.com
23
14 This question is about the Big Bang theory.
(a) Polly looks at the light from different galaxies.

(i) She notices that the light from one of the galaxies is shifted to the red end of the spectrum.

What does this tell you about this galaxy?

(ii) She notices that the light from a more distant galaxy has a greater red shift.

Explain why.

(b) The Sun is a medium weight star.
What does a medium weight star become at the end of its life?
Choose from
black hole neutron star red giant supernova white dwarf

ANSWEN eiiiiiee e e e e e eeeeeieee e e e e e e e e eeeeae e e e e e e e eeennns [1]1

[Total: 3]

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 2012



www.xtrapapers.com

24

*1aquiNU 3)0YM 1S3Je3U 3y} 03 PAPUNOI U3 J0U dARY dULIO1YD pue Jaddod JO Sassew dLWole dA1IR)al ay |

*PaIIUO UdSG BADY (£0)-06 SI2QUINU dIWOID) SPIOULIID dY3 puD (L/-8G SIOQUINU dDIWOID) SPIOUDYIUD) Y

L oLl 601 801 L0l 901 G0l 0l 68 88 /8
pajesnjuayine wnuafueos | wnnpelswiep | wnLBUOW wnissey wnuyoq wnigioqeas wniugnp wnipiopayIng wnuuoe wnipel wnpuesy
>::k._ jou i1nqg _umu‘_oam‘_ usaq aAey 91 L-7| | siaquinu dlwole YilM sjuswall Mm mﬂ HE m_u_ r_m mm DD .hm kU< mm ‘_n_
[z [127] [897] [227] [+97] [992] [z97] [197] V44| [9z7] [czad
98 G8 78 €8 3 18 08 6L 8L LL 9L GL |24 €L L LS 96 GS
uopeJ aunejse wniuojod yanwsiq pea) wnijeyy Aindsaw p1o8 wnupe)d wniput wniwso wniuayJ ua)ssuny wnjejuey wniujey wnueyjue) wnueq wnisaed
U} | W od g qd 1L 8H ny id ] SO S | M el JH £ eg S)
[zzd [0]¥4| [607] 60 102 ¥0z 10 161 G61 261 06l 981 v8l 18} 8/l 6€l LEL €€l
149 €9 4 LG 0§ 6 14 Ly 9 14 144 134 a4 (A4 (014 6< 8¢ L€
uouax autpol wnuny)2) Auowrjue un wniput wniwped FENTY wnipeyjed wnipoys wntuayini wnLjauyda) wnuapgAjow wniqotu wniuodiz wnuPA wnijuoss wnpigni
aX | 91 qs us ul PD 8y Pd Ch | ny oL ow aN 1z A iS QN
LEL LT 871 144 6Ll GLL 4! 801 901 €01 101 [36] 96 €6 16 68 88 G8
9¢ G¢ 143 €€ € L€ o€ 6C 8¢ LT 9T 74 |44 €T [44 1T (114 6l
uoydAuy aulwouq wnua)as Jluasie wniuewas wnies oulz Jaddod 1901 eqod uoJt asauesuew wnLwoayd wnipeuea wniuejn wnipueds wnio)ed wnissejod
By g S 4 99 e9 uz nj IN 0D 94 uw D A 1L JS e) A
¥8 08 6L GL €L 0L S9 G'€9 6S 6S 9% Gq 4 LG 8 14 (014 6€
8l L) 9l Gl vl €l 4} Ll
uogie auLIo1yd anjns snioydsoyd uod|yis wniuiwnye wnisaugew wnipos
1y lo] S d IS v aw eN
(014 G'Gg € L€ 8¢ LT |44 €T
ol 6 8 L 9 q Jaqunu (uojoud) orwole ¥ €
uoau auuonyy uabAxo uafolu uoqued uoioq aweu wnAiaq wniyan
SN E| 0 N o) d JoquwiAs dLwoje ad 1
0¢ 6l 9l 14 4’ L sSew JLWOo3e SALR)ad 6 /
4 1 Aoy
wnay uagoipAy
9H H
14 }
0 L 9 S 14 € 4 }

SJUSW3]3 SY3 JO 3]qeL JIPOLISd dYL

© OCR 2012




<<
  /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


