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INSTRUCTIONS TO CANDIDATES

•  Write your name clearly in capital letters, your Centre 
Number and Candidate Number in the boxes on the 
first page.

•  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.

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

INFORMATION FOR CANDIDATES

•  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 36.
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Answer ALL the questions.

1 Charlie grows rhubarb in her garden.

 She harvests the rhubarb and sells it.

 (a) Charlie knows that the rhubarb leaves use light to 
photosynthesise.

  Complete the word equation for photosynthesis.

   ____________ + water    glucose + ____________
 [2]

 (b) Charlie does a web search.

  She finds out that rhubarb can also be grown in 
the dark.

  The rhubarb stems grow much quicker and are 
soft and tender. 
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  She uses a hut to grow rhubarb in controlled 
conditions.
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  (i) Write down ONE condition, apart from light, 
that is being controlled.

   Describe its effect on the growth of plants 
such as rhubarb.

   condition _______________________________

effect  __________________________________

 _____________________________________ [2]

  (ii) Charlie does tests as the rhubarb grows.

   Draw a straight line from each DESCRIPTION 
to the correct  TYPE OF TEST.

DESCRIPTION TYPE OF TEST

uses a pH meter to test 
the soil semi-quantitative

inspects leaves for 
mineral deficiency qualitative

uses pH indicator paper 
to test the soil quantitative

   [2]
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 (c) Charlie grows the same number of rhubarb plants 
in both her garden and her hut.

  She compares the two crops every year for three 
years.

ye
ar

mass of rhubarb 
crop from garden

(in kg)

mass of rhubarb 
crop from hut

(in kg)

1 30.5 40.1

2 28.5 44.5

3 23.5 46.2

  (i) The crops are measured as wet mass.

   Why is this method not very accurate?

 _____________________________________ [1] 
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  (ii) Suggest why the crop yield from the hut is 
higher than that from the garden.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (iii) Explain why Charlie can charge more for the 
rhubarb grown in her hut.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 [Total: 11]
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2 Protein is an important part of our diet.

 A fungus called Fusarium is grown in large 
fermenters.

 The fungus produces large amounts of protein called 
mycoprotein.

  Look at the diagram opposite showing the production 
of mycoprotein.
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 (a) Explain why glucose and air are added to the 
fermenter.

glucose  ___________________________________

air  ______________________________________ [2]

 (b) Suggest why a cooling system is needed.

 __________________________________________

 ________________________________________ [1]

 (c) This method of production is called continuous 
culture.

  Write down ONE advantage and ONE disadvantage 
of using continuous culture.

advantage  _________________________________

disadvantage  ____________________________ [2]
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 (d) The population growth rate of microorganisms can 
be recorded.

population

time

B

C

A

  (i) The graph shows three stages.

   STAGE B has been named for you.

   Name the stages A and C.

   A ___________________________

   B  rapid growth

   C ___________________________ [1]
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  (ii) Continue the graph on page 13 to show what 
would happen to the population if the supply 
of glucose was stopped. [2]

  (iii) The individual Fusarium organisms are 
difficult to count.

   Suggest ONE OTHER method of measuring 
population growth.

 _______________________________________

 _____________________________________ [1]

 [Total: 9]
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3 Read the newspaper story about a monster pig.

A MONSTER PIG!

A large male pig weighing 477 kg and measuring over
three metres long has been hunted and shot in 
America.

It could produce about 320 kg of sausages!

A spokesperson said, “It’s a pity it is dead.

It could have been used in a selective breeding 
programme.”

The technique of artificial insemination would have 
been used.

 (a) Explain how the monster pig would have been 
used in a SELECTIVE BREEDING programme.

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (b) Artificial insemination or embryo implantation 
can be used as part of a selective breeding 
programme.

  (i) List in the correct order the main stages used 
in ARTIFICIAL INSEMINATION.

   The first one has been done for you.

   1     selection of animals

   2 __________________________
 
   3 __________________________

   4 __________________________  [3]

  (ii) Explain what is meant by EMBRYO 
IMPLANTATION.

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (iii) Natural breeding programmes have about 
a 70% chance of a successful pregnancy.

   Artificial insemination programmes have 
about a 90% chance of a successful 
pregnancy.

   Embryo implantation programmes have 
about a 20% chance of a successful 
pregnancy.

   Which method has the greatest chance 
of success?

   Explain why.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

   [Total: 9]
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4 In 2007, American dairy and arable farmers were 
concerned when they discovered that honey bees in 
about 90% of bee hives had vanished.

a honey bee ready to visit flowers

mouth parts
to suck up
nectar from
flowers

pollen basket
to collect pollen

pollen brush

 (a) Suggest why the American farmers were 
concerned about the vanishing bees.

 __________________________________________

 ________________________________________ [2]



21

 (b) Scientists thought of a number of possible 
explanations for the vanishing bees:

    • a mutated virus
    • genetically modified (GM) crops
    • parasitic mites
    • use of pesticides.

  (i) A mutated virus is caused by a change in its 
DNA.

   Why might a change in DNA produce changes 
to organisms?

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (ii) The bees may have reacted to pollen and 
nectar from genetically modified crops.

   What is meant by GENETICALLY MODIFIED?

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (iii) Write down one example of the use of genetic 
modification of a microorganism to make a 
useful product.

microorganism  ________________________

   product  ______________________________ [1]

  [Total: 7]

END OF QUESTION PAPER



23

BLANK PAGE



24

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 1PB. 
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


