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Turn over �

7 (a) You were told to place the tubes containing the milk in a water bath for at least 
5 minutes before adding the chymosin. Explain why you were told to leave them for at
least 5 minutes.

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

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

............................................................................................................................................
(1 mark)

7 (b) Describe what you did during the investigation to minimise the effect of  temperature
changes.

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

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

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

............................................................................................................................................
(2 marks)

8 Another variable that affects the rate of  curd formation is pH.  How could you have
controlled pH in your investigation?

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

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

............................................................................................................................................
(1 mark)

Section A

These questions relate to your investigation into the effect of  substrate concentration on the rate of
the reaction catalysed by the enzyme chymosin.

Use your Task Sheet 2 and your results to answer the questions.

Answer all questions in the spaces provided.
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9 A student carried out a similar investigation. The graph shows her results.

9 (a) (i) Describe the results of  this student’s investigation.

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

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

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

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

............................................................................................................................................
(2 marks)
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9 (a) (ii) Explain the shape of  the curve on the graph.

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

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

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

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

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

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

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

............................................................................................................................................
(4 marks)

(Extra space) .....................................................................................................................

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

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

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

9 (b) The student did not continue the curve until it met the x-axis.  Was she correct to do
so?  Explain your answer.

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

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

............................................................................................................................................
(1 mark)

Turn over �
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Resource Sheet

Resource A

Figure 1 summarises the way in which cheese is made.

Figure 1

Resource B

Different extracts may be added to milk to make cheese. All of  these extracts contain chymosin.

• Animal rennet comes from calves and lambs.  Rennet from these young animals contains 
between 80 and 95% chymosin.  It also contains between 5 and 20% of  another 

protein-digesting enzyme called pepsin. 
• Vegetarian rennet comes from fungi.  It contains 100% chymosin.
• Recombinant chymosin comes from bacteria which have had an animal gene for chymosin 

inserted in them.  It contains 100% chymosin.

Scientists investigated the effect of  temperature on the time these different extracts took to
coagulate milk. Their results are shown in Figure 2.

Fresh milk

Coagulated milk

Mature cheese

Curd

(contains milk proteins,
fats and calcium)

Whey

(contains water and 95% of  the
chymosin which was added)

Add chymosin

Separate by
draining

Press to solidify and leave to ripen
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Figure 2
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Resource C

Some people are lactose intolerant. The lactose in milk and milk products, such as cheese, causes
digestive discomfort in these people. 
Scientists gave 159 adult volunteers, who had diagnosed themselves as lactose intolerant, a
questionnaire to complete. The volunteers were asked,

• do you eat the food?
• if  you eat the food, do you feel discomfort after eating it?

The results are shown in Figure 3.
Figure 3

Percentage of people who
Typical
lactose
content
/ g per
serving

Food

A
do not
eat the

food

B
feel

discomfort
after eating

the food

C (= A + B)
do not eat the 

food or feel 
discomfort after
 eating the food

D
feel no

discomfort
after eating

the food

Hard cheese 1.2 11.1 39.9 51.0 49.0

Pizza 3.0 10.4 57.8 68.2 31.8

Soft cheese 3.6 25.1 53.0 78.1 21.9

Ice cream 6.0 14.6 68.2 82.8 17.2

Milk 9.9 27.0 67.1 94.1 5.9
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Use Resource A to answer Questions 10 and 11.

10 A student carried out a biuret test on a sample of  whey.  The sample turned purple.
Use the flowchart to explain why.

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

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

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

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

............................................................................................................................................
(2 marks)

11 The percentage of  protein in mature cheese is greater than the percentage of  protein
in coagulated milk.  Use the flow chart to explain why.

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

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

............................................................................................................................................
(1 mark)

Use Resource B to answer Questions 12 to 15.

12 Suggest two disadvantages of  using animal rennet rather than recombinant chymosin
as a source of  chymosin for making cheese.

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

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

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

............................................................................................................................................
(2 marks)

Section B

You should use the information on the Resource Sheet and your own knowledge to answer these
questions.

Answer all questions in the spaces provided.
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13 The shape of  the curve for recombinant chymosin is similar to the shape of  the curve
for animal rennet.  Suggest why.

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

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

............................................................................................................................................
(1 mark)

14 (a) Describe how the coagulation time for vegetarian rennet is different from that for animal
rennet.

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

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

............................................................................................................................................
(1 mark)

14 (b) Calculate the percentage reduction in coagulation time between 45 oC and 60 oC for
vegetarian rennet. Show your working.

Answer ....................................................%
(2 marks)

15 Explain the shape of  the curve for animal rennet above 45 oC.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

............................................................................................................................................
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Use Resource C to answer Questions 16 to 18.

16 People who are lactose intolerant suffer discomfort after eating foods containing
 lactose.  Give two symptoms of  this discomfort.

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

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

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

............................................................................................................................................
(2 marks)

17 The scientists investigated the relationship between the lactose content of  the food and
the amount of  digestive discomfort.

17 (a) The figures in columns A and B were used to produce those in column C.

The scientists used column C rather than column B in their analysis.  Suggest why.

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

............................................................................................................................................
(1 mark)

17 (b) Describe the relationship between the lactose content of  the food and the data
in column C.

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

............................................................................................................................................
(1 mark)

17 (c) The scientists could not conclude that the discomfort was caused by the increase in
lactose content of  the food. Explain why.

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

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

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

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

............................................................................................................................................
(2 marks)
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18 Suggest two reasons why the data in this table may be unreliable.

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

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

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

............................................................................................................................................
(2 marks)

END  OF  QUESTIONS

11

20

WMP/Jun11/BIO3X

PMT



12

Copyright © 2011 AQA and its licensors.  All rights reserved.

There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE

ANSWER  IN  THE  SPACES  PROVIDED

WMP/Jun11/BIO3X

PMT



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




