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Answer all the questions.

1 (a) Genes are instructions for a cell that describe how to make proteins.

  These proteins may have different functions.

  Complete the sentences.

  Proteins that speed up chemical reactions are called .................................... .

  Other proteins are structural and are used for ....................................................................... .
 [1]

 (b) Hamish and Fred are brothers.

  The sex of Hamish and Fred is determined by a gene on which chromosome(s)?

  Put a ring  around the correct answer.

  X                    Y                    Z                    X and Y                    X, Y and Z [1]

 (c) This gene determines sex by stimulating the development of a specific organ.

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

kidney

muscle

ovary

stomach

testis

 [1]

 (d) There are different versions of each gene.

  These different versions of a gene are called alleles.

  How many different alleles of a gene could one person have?

  Put a ring  around the correct answer.

    2                4                6                8 [1]

 [Total: 4]
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2 (a) Animals can be cloned.

  Four students were asked to describe how artificial clones can be produced.

  Which student gives a correct step in the process?

Caroline
Sperm nuclei enter the

egg cell. The egg is
transferred into an adult

body cell.

Amrit
A nucleus from a zygote is
placed in a fertilised egg.

Beatrice
A nucleus from an adult body cell

is transferred into an empty
unfertilised egg cell.

Derek
An egg and a sperm produce
nuclei which are allowed to

join together.

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

 (b) Scientists are trying to grow new brain cells.

  They choose to use stem cells to grow new brain cells. 

  Which two statements, when taken together, explain why?

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

Brain cells are unspecialised.

Unspecialised cells can develop into any type of cell.

Stem cells are similar to brain cells.

Stem cells contain only the genes needed to make brain cells.

Stem cells are unspecialised.

 [1]

 [Total: 2]
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3 Huntington’s disorder is a genetic disorder.

 George is 58 years old and shows symptoms of Huntington’s disorder.

 He has only one allele for the disorder.

 His daughter Mary is 20 years old and shows no symptoms of the disorder.

 Mary’s mother does not have the allele for this genetic disorder.

 (a) (i) Draw a genetic diagram to show how Mary might have inherited the alleles from her 
parents.

   Use the symbols H for the dominant allele and h for the recessive allele.

 [2]

  (ii) What is the probability that Mary has the disorder?

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

 (b) Mary may have Huntington’s disorder but not show symptoms.

  Why is this?

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

Mary’s grandmother does not have the disorder.

The symptoms do not show until later in life.

The allele for Huntington’s disorder is recessive.

Environmental factors might prevent the disorder from developing.

 [1]

 [Total: 4]



5

Turn over© OCR 2012

4 A woman’s eggs can be fertilised by sperm in a test tube.

 The embryos produced can be tested for certain genetic disorders.

 Healthy embryos can then be selected.

 (a) What is this type of genetic screening for embryo selection called?

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

 (b) Describe possible implications of selecting embryos in this way.

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

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

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

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

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

 [Total: 4]



6

© OCR 2012

5 (a) Many town councils want to lower carbon dioxide pollution from motor vehicles.

  They ask people to use buses instead of driving their cars.

  They only allow buses, cyclists and walkers into town centres.

  This lowers carbon dioxide pollution.
  Explain why.

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

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

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

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

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

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

 (b) (i) Motor vehicles give out carbon dioxide and other pollutants.
   The diagrams represent molecules of some pollutants.
   Write the formula for each pollutant in the box next to its diagram.

carbon

pollutant formula

Key:
nitrogen oxygen

 [2]
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  (ii) Car engines cause nitrogen dioxide pollution in the air.
   Explain how this nitrogen dioxide is made.
   Your answer should include

 • where the atoms that make up nitrogen dioxide come from 
 • what reactions happen
 • where the reactions happen.

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

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

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

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

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

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

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

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

  (iii) Most of the carbon dioxide and nitrogen dioxide from car engines does not stay in the air.

   These sentences describe ways that both gases could be removed from the air.

   Only one of them is correct.

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

They react together in catalytic converters.

They are both used in photosynthesis.

They are both heavier than air, so they are deposited 
on surfaces, making them dirty.

They both dissolve in rain water.

They are both lighter than air, so they move away 
from the Earth.

 [1]
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 (c) Nitrogen oxides are also pollutants from cars.
  Some students measure the amount of nitrogen oxides in the exhaust gases of a car.
  They repeat the test on the same car five times.
  Look at their results.

Test number 1 2 3 4 5

Percentage of nitrogen 
oxides in the exhaust 0.25 0.25 0.23 0.23 0.21

  Here are the students talking about the tests.

Chris
The engine warmed up as

we did the test.

Bella
We kept the car

engine running at
the same speed.

Flora
We repeated our

measurements and
found that the range

was small.

Dave
We could have put
the meter we used
in a better place. It

was difficult to read.

Ashley
The car had a

catalytic converter
fitted to the

exhaust.

Gemma
We must measure the
carbon dioxide in the

exhaust too.

  (i) Which two students are giving reasons why the measurements vary?

students  .......................................................  and  .......................................................  [1]

  (ii) Which student is talking about checking the reliability of the data?

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

 [Total: 10]
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6 (a) Mark is a scientist.
  He measures air pollution next to a motorway.
  He measures the concentration of carbon particulates in the air at different distances from the 

motorway.

  Here are his results.

Distance from the 
motorway in m 10 30 50 70 90

Concentration of 
carbon particulates in 
µg / m3

10.0 8.0 6.5 5.0 4.0

  (i) What is the correlation shown by these measurements?

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

As the distance from the motorway increases, the concentration of 
carbon particulates increases.

The nearer the motorway, the fewer the carbon particulates.

The concentration of carbon particulates decreases by 2 µg / m3 every 
20 m from the motorway.

The further away from the motorway, the smaller the concentration of 
carbon particulates.

 [1]

  (ii) Mark says that these results do not prove that motorway traffic causes the carbon 
particulate pollution.

   What reason might Mark have for saying this?

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

There is no data on the number of vehicles on the motorway.

Mark has taken the wrong measurements.

Mark has not calculated the true value of the carbon 
particulate concentration.

The carbon particulates may not have come from the 
motorway traffic.

Other air pollutants were not measured.

 [1]
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 (b) Propane is a hydrocarbon fuel.
  Propane reacts with oxygen to make carbon dioxide and water.

  The boxes show the four types of molecule in this reaction.

  Complete each box to show the number of molecules in the balanced reaction.

Molecules of
propane

Molecules
of oxygen

............1

Molecules of
carbon dioxide

+ + Molecules
of water

............3

 [2]

 [Total: 4]

7 In 1912, Alfred Wegener presented his theory of continental drift. It was not believed at the time.

 State two reasons why geologists did not believe Wegener’s theory when he published it.

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

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

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

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

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

 [Total: 2]

8 Our Solar System was formed approximately 5 thousand million years ago.

 Describe how it was formed.

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

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

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

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

 [Total: 2]
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9 Two scientists are discussing mass extinctions.

                                   Dr Adams
A huge asteroid landed in Mexico 65 million years ago. It
sent up huge dust clouds that would have blocked out
the Sun. The dinosaurs became extinct at about this
time.

                              Dr Baker
Massive volcanic eruptions in India happened
much closer in time to the dinosaur extinction.
These eruptions would also block out the Sun.

                               Dr Adams
A study of the crater in Mexico was published in
the journal ‘Science’ recently. It showed that the
asteroid collision was such an enormous impact
that it would have had world-wide effects.

                              Dr Baker
Recently I went to a conference about a different,
and more serious, mass extinction. It happened at
the same time as an enormous volcanic eruption in
Russia.   

 (a) Who is using observations and data to explain the extinction of the dinosaurs?

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

only Dr Adams

only Dr Baker

both scientists

neither scientist

 [1]
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 (b) Who talks about a way in which scientists report their findings?

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

only Dr Adams

only Dr Baker

both scientists

neither scientist

 [1]

 (c) Who refers to information that has been peer reviewed?

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

only Dr Adams

only Dr Baker

both scientists

neither scientist

 [1]

 (d) Who talks about a consequence of moving tectonic plates? 

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

only Dr Adams

only Dr Baker

both scientists

neither scientist

 [1]

 [Total: 4]



14

© OCR 2012

10 The diagram shows magnetic stripes near the mid-ocean ridge on the floor of the Atlantic Ocean. 
It is viewed from above.

200 km

W W

mid-ocean ridge

 Rocks with normal magnetism are shown black in the diagram, while rocks with reversed 
magnetism are shown white.

 (a) The Atlantic Ocean is currently getting wider at a rate of 2 cm per year.

  Which of the following is the best estimate, in years, of the age of the rocks labelled W?

  Put a ring  around the correct answer.

 100                 200                 100 000                 200 000                 10 000 000                 20 000 000

 [1]

 (b) Which of the following assumptions must be made in order to do the calculation in (a)?

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

The depth of the ocean has not changed.

The spreading rate has stayed constant.

The Earth’s magnetism reverses at regular time intervals.

Erosion of the sea floor has not taken place.

 [1]
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 (c) The magnetic stripes are evidence for plate tectonic theory.

  Which of the following is the explanation for this?

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

They show that continents are moving apart.

They provide a mechanism for the movement of tectonic plates.

They show that magnetic changes had occurred in the past.

They prove that there was no ‘land bridge’ between continents.

 [1]

 [Total: 3]

11 Which of the following statements about galaxies are true?

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

Some distant galaxies are moving towards us.

Galaxies contain thousands of millions of stars.

The galaxies started moving apart 20 million years ago.

The Universe contains thousands of millions of galaxies.

Scientists can accurately predict how galaxies will move until the 
Universe ends.

Although galaxies are moving through space, space itself is fixed 
in size.

On average, galaxies which are 5 million light-years away are 
moving half as fast as galaxies 10 million light-years away.

 [3]

 [Total: 3]

END OF QUESTION PAPER



16

© OCR 2012

PLEASE DO NOT WRITE ON THIS PAGE

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.



<<
  /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


