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Answer all the questions.

1 (a) Complete the following passage by using the most appropriate terms from the list to fill the gaps.

  Each term should not be used more than once.

anti-parallel β-pleated sheet covalent

double helix hydrogen parallel

polypeptide ribose sugar-phosphate

 DNA is found in the nucleus. The molecule is twisted into a .................................. 

.................................. in which each of the strands are .......................................... . It has two 

.............................................................. backbones attached to one another by complementary 

bases. These bases pair in the centre of the molecule by means of ................................. bonds.
 [4]

 (b) Table 1.1 shows the relative proportions of different DNA bases in four different organisms.

Table 1.1

relative proportions of bases in DNA 
as a percentage

organism A C G T

human 30.9 19.8 19.9 29.4

grasshopper 29.3 20.7 20.5 29.3

wheat 27.3 22.8 22.7 27.1

E. coli 24.7 25.7 26.0 23.6

  (i) Describe the patterns shown by the data given in Table 1.1.

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

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

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

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

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

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

 .....................................................................................................................................  [3]
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  (ii) Suggest how the data given in Table 1.1 might have been helpful to scientists in working 
out the structure of DNA.

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

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

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

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

 (c) DNA in the nucleus acts as a template for the production of RNA.

  Complete the table below to show three ways in which the structure of DNA differs from that 
of RNA.

feature DNA RNA

number of strands

bases present

sugar present

 [3]

 (d) DNA codes for the structure of polypeptides.

  State the role of messenger RNA (mRNA).

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

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

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

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

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

 [Total: 14]
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2 Malaria kills over one million people every year. The vast majority are under the age of ten.

 Adults who have survived malaria in childhood and then continue to live in an area where malaria 
is found, develop a limited form of immunity.

 (a) (i) Name the parasite that causes malaria.

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

  (ii) Name the vector for the malarial parasite.

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

  (iii) Name a human cell in which the malarial parasite reproduces.

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

 (b) Scientists are developing a vaccine using an attenuated (inactive) form of the malarial 
parasite.

  The aim is to trigger an immune response without the development of the disease.

  Describe the actions of the B lymphocytes in the immune response.

    In your answer you should make clear how the steps in this part of the immune 
response are sequenced.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [8]

 (c) Suggest why adults who have survived malaria may lose their immunity when they leave a 
malarial area.

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

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

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

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

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

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

 (d) State three biological reasons why it has not been possible to produce an effective vaccine 
for malaria.

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

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

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

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

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

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

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

 [Total: 16]
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3 In the search for new biofuels, research has been done into the digestion of wood waste by fungi.

 The fungi produce cellulase enzymes that break cellulose into sugars. These sugars can then be 
converted into ethanol, a biofuel.

 Fig. 3.1 shows the stages in this digestion process.
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Fig. 3.1

 (a) (i) Name bonds A and B shown in Fig. 3.1.

A   .......................................................................................................................................

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

  (ii) State how bond B is broken in the digestion of the disaccharide.

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

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

  (iii) Name the sugar that is the final product of this digestion process.

 .....................................................................................................................................  [1]
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 (b) Explain why different enzymes are involved in each stage of the digestion process.

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

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

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

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

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

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

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

QUESTION 3 CONTINUES ON PAGE 8
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 (c) Fig. 3.2 shows the effect of changing pH on the rate of activity of enzyme 2.
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Fig. 3.2

  (i) Explain why the activity of enzyme 2 falls to zero at pH 7.

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

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

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

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

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

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

  (ii) State two factors that should have been controlled when investigating the effect of pH on 
the activity of enzyme 2.

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

2  ..................................................................................................................................  [2]
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 (d) The activity of an enzyme can be measured by testing for the concentration of its product at 
regular intervals.

  Describe how the concentration of a reducing sugar can be measured using a colorimeter.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 18]

Turn over
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4 The population of the white-backed vulture, Gyps bengalensis, in India has fallen by 97% to an 
estimated 4 000 vultures. This vulture is now considered to be ‘critically endangered’. Reasons for 
the decline in numbers include:

  • vultures feed on carcasses including those from farm animals.

  • these farm animals may have been treated with a pain killer. This particular pain killer 
causes kidney failure in the vultures.

  • the use of this pain killer is being phased out. However, many farmers continue to use up 
their stocks of the drug.

  • this pain killer is not easily biodegradable and will remain in the environment for many 
years.

 (a) (i) Suggest what is meant by critically endangered.

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

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

  (ii) Calculate the original population of the white-backed vulture.

   Show your working.

 Answer =  ........................................................   [2]

 (b) A captive breeding programme has been set up in an effort to save the white-backed vulture.

  Three centres in India have been built, each housing up to 40 individuals. These vultures 
have been collected from different areas of the Indian subcontinent.

  (i) Explain why the decision was made to conserve the species in captivity (ex situ) rather 
than in the wild (in situ).

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [4]

  (ii) Explain why the white-backed vultures in the captive breeding programme were,
   • collected from several different areas
   • housed in three separate centres.

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

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

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

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

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

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

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

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

 (c) Outline three reasons why the conservation of the white-backed vulture is important.

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

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

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

2  ................................................................................................................................................

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

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

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

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

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

Turn over
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 (d) Once the captive bred individuals have been released into the wild, suggest three measures 
that could be taken in the long term to preserve the numbers of white-backed vultures.

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

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

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

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

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

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

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

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

 [Total: 16]
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5 (a) Fig. 5.1 shows a section of a leaf from a pear tree that is infected by the mildew fungus.

mesophyll
cells

upper
epidermis

nuclei

wall

chloroplast

fungal hypha
(secretes enzymes

to digest cell)

spore

Fig. 5.1

  (i) State one feature, shown in Fig. 5.1, that excludes both the pear tree and mildew from 
the kingdom Prokaryotae.

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

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

  (ii) State two reasons why mildew should be placed in the kingdom Fungi.

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

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

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

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

  (iii) State two reasons why the pear tree should be placed in the kingdom Plantae.

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

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

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

 .....................................................................................................................................  [2]
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  (iv) Name two kingdoms other than Prokaryotae, Fungi and Plantae.

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

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

 (b) The mildew fungus also infects wheat plants, causing disease.

  • Most wheat plants in the UK show little resistance to this disease.
  • Some Iranian wheat plants are resistant.
  • The yield from these resistant wheat plants is very low.

  (i) An investigation into the resistance of the Iranian wheat plants to mildew produced the 
results shown in Fig. 5.2.

numbers of
plants

low
resistance

high
resistance

Fig. 5.2

   State the type of variation that is shown in Fig. 5.2 and describe its characteristics.

type of variation  .................................................................................................................

   characteristics of this type of variation

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

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

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

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

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

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

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

 .....................................................................................................................................  [3]
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  (ii) Outline how a breeding programme could be carried out to produce wheat plants which 
have both high yield and resistance to mildew.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (c) Over a period of time, mildew can overcome the resistance bred into the wheat.

  Use the theory of natural selection to explain how the mildew fungus adapts to overcome this 
resistance.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]

 [Total: 17]
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6 (a) Fig. 6.1 shows a diagram of alveoli in a healthy lung and alveoli in a lung from a person with 
advanced emphysema.

interior of alveoli

alveoli in a healthy lung alveoli from a person with advanced emphysema

Fig. 6.1

  (i) Describe how smoking could cause changes in alveoli, such as those shown in Fig. 6.1.

     In your answer you should make the links between the changes and their causes 
clear.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  (ii) Emphysema is a form of chronic obstructive pulmonary disease (COPD).

   Describe two signs or symptoms of emphysema.

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

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

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

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

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

  (iii) Emphysema is described as a chronic disease.

   Suggest the meaning of the term chronic.

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

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

 .....................................................................................................................................  [2]
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 (b) An investigation was conducted into the effect of smoking on lung function. One measure of 
lung function is peak flow rate.

  The peak flow rate is the maximum volume of air expelled from the lungs in one minute 
(dm3 min–1).

  Two male volunteers, one a smoker and one a non-smoker, had their peak flow measured 
once a year for seven years.

13 14 15 16 17 18 19

250

275

300

325

350

375

smoker

Key:

non smoker

age (years)

peak flow rate
(dm3 min–1)

Fig. 6.2

  (i) Describe the data shown in Fig. 6.2.

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [4]
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  (ii) Explain the results obtained for the smoker.

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

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

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

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

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

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

  (iii) Suggest three ways of improving the reliability of this investigation.

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 19]

END OF QUESTION PAPER



20

© OCR 2009

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.

PLEASE DO NOT WRITE ON THIS PAGE



<<
  /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


