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Answer all the questions.

SECTION A – Module B1

1 Look at the picture of Asad. 

 He is five years old and lives in Africa.

 Asad suffers from marasmus, a disorder caused by starvation.  

 His muscles have wasted.

 This is because his muscle protein is being used as an energy source due to the lack of food.

 (a) (i) What molecules are proteins made of?

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

  (ii) The estimated average daily requirement (EAR) for protein can be calculated using this 
formula.

EAR in g = 0.6 × body mass in kg

   Asad has a body mass of 12.0 kg.

   Use the formula to calculate Asad’s EAR for protein.

   Asad’s EAR = ................................. g [1]
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  (iii) The usual EAR for protein for a five year old boy is 11 grams a day.

   The usual EAR for protein for a fifteen year old boy is 34 grams a day.

   Explain why the EARs are not the same. 

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

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

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

 (b) Beta thalassaemia is caused by a recessive allele. 

  Asad’s sister has beta thalassaemia but Asad does not.

  His parents do not have beta thalassaemia.

  Asad’s mother is pregnant.

  What is the probability of this child having beta thalassaemia?

  Draw a genetic diagram to explain your answer.

  (Use T for the dominant allele and t for the recessive allele.)

probability of this child having beta thalassaemia  ................................................................ [3]

[Total: 7]
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2 This question is about malaria.

 The map shows areas of the world where humans are at high risk from malaria.

high malaria risk

equator

Key:

South
America

North
America

AfricaAfrica

EuropeEurope
Asia

Australia

 (a) (i) Malaria is spread by mosquitoes. 

   Describe how.

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

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

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

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

  (ii) In countries around the equator, pools of water are sprayed with insecticides to reduce 
the spread of malaria.

   Explain how this reduces the spread of malaria.

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

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

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

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

 (b) Malaria causes a fever.

  The body temperature is very high during a fever and this may cause death.

  Describe how high body temperatures can cause death.

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

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

[Total: 6]
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3 This question is about diabetes.

20
60 100 140 180 220

 Jessica is an athlete. She has diabetes.

 Jessica can help control her blood sugar levels by controlling her diet.

 She must also inject herself with insulin every day.

 (a) Write down which type of diabetes Jessica has.

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

  Explain your answer. 

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

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

 (b) Jessica needs to change the amount of insulin she injects during each day.

  Jessica plans a training run immediately after breakfast.

  Explain how this changes the amount of insulin she would need to inject.

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

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

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

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

[Total: 3]
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4 Kevin and Jeanette have different eyesight problems.

 Look at the diagram.

 It shows how light is focused in each of their eyes.

Kevin

how light is focused in eye

Jeanette

 Kevin and Jeanette both wear glasses.  

 Jeanette wants to have corneal surgery to correct her eyesight.

 Kevin is not sure if he wants corneal surgery.

 Explain why Kevin and Jeanette need to wear glasses and suggest reasons for and against having 
corneal surgery.

  The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]

[Total: 6]
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5 This question is about phototropism.

 (a) Look at the diagram.

  It shows the results obtained by Charles Darwin and his son in 1880.

  Their results led to the discovery of a group of plant hormones called auxins and their effect 
on plant growth.

control tip
removed

tip covered
by opaque

cap

tip covered
by

transparent
cap

Darwin and Darwin (1880)

light

base covered
by opaque

shield

  Explain how these results show where auxin is made.

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

 .............................................................................................................................................. [1]
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 (b) In 1913, Boysen-Jensen also investigated phototropism.

  The diagram shows his results.

tip separated
by gelatin

block

gelatin allows diffusion
mica prevents diffusion tip separated

by mica

light

Boysen-Jensen (1913)

  Explain how these results show how auxin moves.

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

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

 (c) Explain what both sets of results show about the link between the distribution of auxin and 
cell elongation.

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

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

[Total: 3]
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SECTION B – Module B2

6 This question is about classification. 

 (a) Biologists use visible features to classify animals.

  Look at the picture of two crabs.

  (i) The crabs in the picture are able to breed with each other and produce fertile offspring.

   What is the smallest group the two crabs could be classified into?

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

family 

genus 

kingdom 

order 

phylum 

species 
[1]

  (ii) Crabs belong to a class of arthropods.

   Biologists often find it difficult to place organisms into definite groups just on visible 
features.

   Explain why.

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

 ...................................................................................................................................... [1]
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 (b) Biologists have used two types of classification system.

  One is called natural and the other is called artificial.

  Explain the difference between these two systems.

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

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

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

[Total: 4]
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7 This question is about pollution.

 (a) Look at the picture.

  It shows the loss of ozone from the Earth’s atmosphere.

Indian
Ocean

Africa

Atlantic
Ocean

South
America

Pacific
Ocean

Australia

Antarctica

over 6.0% loss of ozone

Key:

4.5% – 6.0% loss of ozone

3.0% – 4.4% loss of ozone

  (i) Write about the reasons why ozone is being lost from the atmosphere.

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

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

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

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

  (ii) People live in Africa, South America and Australia.

   Parts of each of these continents are affected by the loss of ozone. 

   People in one of these three continents will be most affected by the loss of ozone.

   Use the diagram to decide which continent this is and explain how the people will be 
affected.

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

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

 ...................................................................................................................................... [2]
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 (b) Global warming has been linked to the melting of the Arctic ice cap.

  Polar bears live in the Arctic regions.

  Polar bears and killer whales feed on seals.

  Polar bears compete with other polar bears for seals. 

  They also compete with killer whales for seals.

  What is the main difference between these two types of competition and if the ice cap 
continues to melt, explain which type of competition will be most significant for polar bears.

   The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

[Total: 10]
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8 Look at the food web.

peregrine falcons

small birds

worms

bald eagles cormorants humans

baleen whales

krill

sea lions

small fish

phytoplankton

 (a) (i) This is one of the food chains from the food web.

   It shows the relative biomass at each stage.

                                            phytoplankton  small fish  cormorants

   dry biomass                           8000                            800                           80

   A pyramid of biomass can be drawn to describe this food chain.

   Finish the pyramid of biomass to include the small fish and the cormorants.

   Make sure the bars are drawn to scale and labelled.

   The bar for phytoplankton has been drawn for you.

phytoplankton

[2]
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  (ii) Here is another food chain in this food web.

   phytoplankton  krill  baleen whales  humans

   Biologists would have great difficulty in collecting the data for the pyramid of biomass for 
this food chain.

   Explain why.

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

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

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

 (b) The bald eagle was an endangered bird in the USA.

  It has had legal protection since 1940.

  From 1963 until 2006, surveys of bald eagle breeding pairs were done.

  In 2007 the bald eagle was removed from the USA list of endangered species.

  Look at the graph.

bald eagle breeding pairs from 1963 to 2006
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3035
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9789

  Use the evidence in the graph to suggest why the bald eagle was at risk of extinction and why 
it has now been removed from the endangered list.

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

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

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

 .............................................................................................................................................. [3]
[Total: 7]
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9 Penguins can live in very cold conditions.

 (a) Penguin eggs will not freeze until the temperature is well below 0 °C.

  Suggest what prevents the eggs from freezing.

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

 (b) Look at the diagrams showing blood flow in the legs of three different birds.

blood
flow in

blood
flow out

blood
flow in

blood
flow out

blood
flow in

blood
flow out

Leg of bird A Leg of bird B Leg of bird C

Which diagram shows the best blood flow for a penguin? .........................................................

  Explain your answer. 

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

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

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

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

[Total: 4]
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SECTION C – Module B3

10 This question is about DNA.

 Erwin Chargaff was an Austrian scientist.

 His work was important in helping James Watson and Francis Crick work out the structure of DNA.

 Chargaff discovered that, in any piece of DNA, the number of A bases is always the same as the 
number of T bases. 

 Also the number of C bases is always the same as the number of G bases.

 (a) In one piece of DNA, 27% of the bases are A.

  Use Chargaff’s discovery to work out the percentages of each of the other bases.

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

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

 (b) Suggest how Chargaff’s discovery helped Watson and Crick work out the structure of DNA.

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

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

 .............................................................................................................................................. [2]
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 (c) In 1962, Watson, Crick and another scientist, Maurice Wilkins, received a Nobel prize for their 
discovery of the structure of DNA.

  Controversially, other scientists whose work had helped Watson and Crick did not receive the 
prize. These included Chargaff.

  Some people think that Chargaff should have been included in the group receiving the Nobel 
prize.

  (i) Suggest one reason why he should have been included in the group.

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

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

  (ii) Suggest one reason why he should not have been included in the group. 

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

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

[Total: 6]
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11 (a) Egg white contains protein.

  Natasha is investigating how a protein-digesting enzyme, called pepsin, breaks down cooked 
egg white.

water, pepsin and cooked egg whitewater bath

thermometer

  The pepsin breaks down the cooked egg white.

  This makes the mixture in the test tube change from white to colourless.

  Natasha times how long it takes for the mixture to go colourless at different temperatures. 

  She keeps everything else the same.

  The table shows her results.

Temperature
in oC

Time for mixture to go colourless
in minutes

20 14

25   9

30   6

35   3

40   3

45   6

  (i) Look at the results. What is the optimum temperature for the pepsin?

   .................... °C [1]

  (ii) Describe and explain what results you would expect as the temperature increases above 
45 °C.

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

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

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

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

 ...................................................................................................................................... [3]
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 (b) Proteins have many jobs in the body.

  (i) Proteins can be broken down in aerobic respiration.

   They have a respiratory quotient (RQ) of 0.9.

   Respiratory quotient (RQ) = 
volume of carbon dioxide produced

volume of oxygen used

   When proteins are used in respiration, how does the volume of carbon dioxide produced 
compare with the volume of oxygen used?

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

The volume of carbon dioxide is greater than the volume of oxygen. 

The volume of carbon dioxide is less than the volume of oxygen. 

The volume of carbon dioxide is the same as the volume of oxygen. 
[1]

  (ii) Apart from being used in respiration, proteins have many other jobs in the body.

   Write about other jobs of proteins.

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

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

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

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

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

[Total: 8]
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12 The picture shows Dolly the sheep.

 Dolly grew from an embryo implanted into a surrogate mother sheep.

 (a) As the embryo grew, its cells divided.

  Write down the name of this type of cell division.

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

 (b) Describe the cloning technique that scientists used to produce the embryo that grew into 
Dolly.

   The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

[Total: 7]
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13 During war time, some emergency transfusions were made using the watery juice from coconuts. 

 This was done to raise the blood pressure of wounded soldiers who had lost a lot of blood.

 Coconut juice was used because it is at the right concentration and is sterile.

 (a) Why is it important to raise the blood pressure of patients who have lost a lot of blood?

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

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

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

 (b) You might expect lactic acid to build up more quickly in patients who have had transfusions 
with coconut juice than in patients who have had transfusions with blood.

  Explain why.

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

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

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

[Total: 4]

END OF QUESTION PAPER



24

© OCR 2014

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


