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Answer all questions in the spaces provided.

1 A student grew two batches of yeast in separate flasks.
The conditions in each flask were the same except that one flask had a supply of oxygen and
the other was without oxygen.

The results are shown in the graph.

11 -

101

Concentration _ -~ ~—xWithout oxygen

of yeast
in grams
per dm?

0 10 20 30 40 50 60
Time in hours

(a) Calculate the average hourly increase in mass of the yeast between 10 hours and 20
hours in the presence of oxygen.
Show your working.

ANSWET ..ottt grams per dm?> per hour
(2 marks)
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(b) Explain why the yeast grew better in the presence of oxygen.

0 3

Turn over for the next question

(2 marks)

Turn over »
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2 In 1862, Louis Pasteur carried out the following experiments.

Flask A ‘Swan’ neck
Cooled Left for
to room several
temperature weeks
_— _—
Neck of No
Nutrient broth heated flask left microorganisms
over Bunsen flame in place grew
Flask B
Cooled Left for
to room several
temperature weeks
e — —
Neck of Microorganisms
Nutrient broth heated flask grew
over Bunsen flame broken off

(@) (1) Why was each flask heated over a Bunsen flame?

(1 mark)
(i) Why was each flask then cooled to room temperature?

(1 mark)
(ii1)) Suggest the function of the ‘swan’ neck in Flask A.

(1 mark)
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(b) Do the results of the experiments support the theory of biogenesis?
Explain your answer.
(2 marks)
5
Turn over for the next question
Turn over »
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3 Read the passage below about biogas production in Sri Lanka, which is a country with a
much warmer climate than the UK.

Mr Ratnayake is a farmer. Using nothing more than cow dung, he has enough power to
cook and provide heat and light for his home without using a single piece of wood. He
collects the manure from his cows in their cattle shed. He then mixes the manure with
water and leaves it to ferment in a large concrete pit. The gas produced is collected in a
simple storage tank and is piped into his house for use.

The dried manure left after this biogas is generated is richer than ordinary manure. It
makes a good organic fertiliser for Mr Ratnayake’s crops. He can then sell his crops at a
higher price as they are organic produce.

(@) (1) What is the fuel gas present in biogas?

(b) (1) Give two ways in which Mr Ratnayake benefits from making biogas as described
in the passage.

(2 marks)
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(i) This design of biogas generator works well in Sri Lanka. It would not work so
well in the UK.
Explain why.
(2 marks)
6
Turn over for the next question
Turn over »
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4 A student pedalled an exercise cycle at constant speed for 5 minutes. The student’s heart rate
was recorded at one-minute intervals during the exercise and also during recovery.

The results are shown in the graph.

Exercise Recovery
A | A

130 ! 1

120 ~

110

100

Heart rate / \
in beats 90 \
per minute

80

SN

70

60 ¥ ~ * ; x

50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time in minutes

(a) Describe, in as much detail as you can, the changes in heart rate between 0 and 14
minutes.

(3 marks)
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(b) How do arteries supplying the leg muscles alter the rate of blood flow through them
during exercise?

(1 mark)
(c) Explain how an increase in heart rate helped the student during exercise.
(4 marks)
Turn over for the next question
Turn over »
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5 (a) Why is glucose found in the blood but not in the urine?
Use your knowledge of how the kidney works to explain your answer as fully as you
can.

(3 marks)

(b) The table shows the concentrations of dissolved substances in the urine of a healthy
person and the urine of a person with one type of kidney disease.

Concentration in grams per dm?3
Substance Urine of Urine of
healthy person person with kidney disease

Protein 0 6
Glucose 0 0
Amino acids 0 0
Urea 21 21
Mineral ions 19 19

(1) Suggest an explanation for the difference in composition of the urine between the
healthy person and the person with the kidney disease.

(2 marks)
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11

(i1) The person with the kidney disease could be treated either by using a dialysis
machine or by having a kidney transplant operation.

What are the advantages and disadvantages of having a kidney transplant
operation rather than dialysis?

(4 marks)

Turn over for the next question

Turn over »
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6 The small intestine is lined with millions of villi.
The diagram shows the structure of a villus.

Outer layer
of cells

Capillary T T

Microvilli

Mitochondria

Cell from outer layer

In the small intestine, some of the products of digestion are absorbed into the blood by
active transport.

(a) Explain what is meant by active transport.

(2 marks)

(b) How do microvilli and mitochondria help in the active transport of the products of
digestion from the small intestine into the blood?

IVLLICTOVIIIL e seeneeenenenen

(2 marks)
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13

7 The diagram shows a fermenter. This fermenter was used to grow the fungus
Cephalosporium which makes the antibiotic Cephalosporin C. The reaction medium contains
a mixture of the sugars glucose and sucrose and a variety of mineral ions.

Motor

Flat-bladed stirrer
Jacket of

N

cold water— I = Reaction medium
.
.

—— Diffuser

v Sterile air

Harvesting outlet

(@) (1) The stirrer continuously mixes the contents of the fermenter.
Why is this important?

(2 marks)

Question 7 continues on the next page

Turn over »
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(b) The graph shows changes in the concentrations of glucose, sucrose, Cephalosporin C
and the biomass of Cephalosporium measured in the fermenter over 6 days.

40

32;

Biomass of
Cephalosporium 24
and concentrations
of glucose and
sucrose in grams ¢ |
per dm?

-2.5

Key
Cephalosporin C
——— Glucose
............... Sucrose
——— Biomass

-2.0

-1.0

-0.5

(1) During which 6-hour time period is the antibiotic being produced at its maximum

rate?

(1)) What evidence is there that Cephalosporium is able to use glucose more easily

than sucrose?

1 4

Time in hours

5 :
Cephalosporin C
concentration in
grams per dm?
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(ii1)) Describe and explain the relationship between glucose concentration, the biomass

of Cephalosporium and the concentration of Cephalosporin C.

(4 marks)

9
END OF QUESTIONS
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16

There are no questions printed on this page

ACKNOWLEDGEMENT OF COPYRIGHT-HOLDERS AND PUBLISHERS

Question 3 Source: adapted from Biogas Bonanza for Third World Development by kind permission of Dr Mae-Wan Ho, Institute of Science in Society (ISIS),
www.i-sis.org.uk, June 2005

Copyright © 2008 AQA and its licensors. All rights reserved.

16

G/K29647/Jan08/BLY3H




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.245 841.846]
>> setpagedevice




