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SECTION A

Answer all questions.

(a) (1) Name three endangered species.

(1]

[1]

[1]

(1]

[1]

(Total 5 marks)
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2.
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In Africa, Lake Nabugabob separated from Lake Victoria thousands of years ago.
There are five species of cichlid fish of the genus Haplochromis in Lake Nabugabob, each
descended from a different species in the main lake, Lake Victoria.

(a) Name the Phylum and Class to which these cichlid fish belong. [2]
Phylum ..
CLASS oo

(b) Explain why the fish from each lake can be described as different species. [2]

(c) Suggest how analysis of DNA or proteins might be used to supply additional evidence that
the Lake Nabugabob fish have descended from ancestors in Lake Victoria. [2]

(d) Explain how the splitting of the fish population into Lake Nabugabob and Lake Victoria
populations has led to the formation of the separate species. [4]

(Total 10 marks)
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3. Duchenne muscular dystrophy (DMD) is a degenerative muscular disease.
It is caused by a sex-linked recessive allele.
A family pedigree showing inheritance is shown below.

Key:
O Normal female

A
O - Male with DMD
( ;B i E Normal male

Oc
| Oc [0 0 O] M
O M 1L

(a) Fully explain the term sex-linked recessive allele. [3]

(b) Use the key below to answer the following questions.
KEY: XN Normal allele
X" Muscular dystrophy allele
Y Male chromosome
(i) The probable genotype of A, B, C and D is [1]

(i) The genotype of E, F and G is [1]
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(iii)

Give the genotype of all the normal males.

(1]

(c) Complete the genetic diagram to show the mechanism by which E inherited the disease. [4]

Parents

Genotype

Gametes

Offspring Genotypes

Corresponding
Offspring Phenotypes

Female

(Total 10 marks)
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4. The diagrams below show the changes in levels of four hormones in the blood during the human
oestrous cycle.

Concentrations of
hormone in blood
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Concentrations of
hormone in blood

1'2'3"47576"7°879"'10'11'12'13'14'15'16'17 187192021 '22723'24'25'26'27 28"

Time/days
(a) Identify the hormones A, B, C and D. [4]
A e
B oo
C e
D o
(b) Describe precisely what would be happening in the ovary
(i) during days 1 to 5; [1]
(i) onday 14; [1]
(iii))  during days 14 to 22. [1]

(315/01)
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(c) Describe precisely what is happening in the uterus

(i) during days 6 to 12; (1]
(i) during days 14 to 22; [1]
(iii)  during days 1 to 5. [1]

(d) The levels of all four hormones change during pregnancy.
Explain what happens to each of the hormone levels and give one effect of each change in
level. [4]

Hormone Change in hormone level One effect of change in level

(e) Human Chorionic Gonadotrophin (HCG) is produced during pregnancy. The presence of
this hormone in urine is used as the basis of the home pregnancy test kit.
Urine containing HCG is drawn along an absorbant strip and forms a blue line where it
comes into contact with HCG antibodies complexed with blue granules.

(i) State the main function of HCG. [1]
0 Wostistho ll v o desrbo s ype ot mibadest .
————— .
............................................................................................................................................................................ ( TOtal”marks)
Turn over.
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5. The diagram below illustrates a muscle cell and motor neurone as seen with an electron
microscope.

(315/01)



(a) Identify structures A to E, giving one function in each case.

(5]

Structure

Function

(315/01)

(b) Briefly describe the sequence of events, in the correct order, which will cause the muscle to

contract when an action potential arrives at X.

(4]

(Total 9 marks)
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Answer one of the following questions.
Any diagrams included in your answer must be fully annotated.

6. Either, (a) Give an account of how the hormonal control of the kidney enables it to function
in osmoregulation in a mammal. [12]

Or (b)  Using a labelled diagram show the structure of the spinal cord. Describe the nerve

pathways involved in the flexion of the arm in response to touching a hot surface.
[12]

(315/01)
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SECTION B

Answer all questions.

7. Malaria is a parasitic disease of humans which is endemic in parts of Africa. The map below
shows the distribution of the malaria parasite Plasmodium falciparum, together with the

percentages of heterozygote humans in different areas.

KEY:

Indicates the % of adults in
the tribe heterozygous for
the sickle cell condition.

Indicates the areas in which
P. falciparum occurs.

Lake Victoria

@
/
/
(a) Suggest an explanation for the distribution of P. falciparum as shown on the map. 2]
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(b) Explain the connection between the percentage of individuals heterozygous for sickle cell
anaemia and the distribution of P. falciparum. [3]

(c) The sickle cell gene has arisen by gene mutation.

(i) Explain precisely what is meant by gene mutation. [1]

(i1))  Explain the effect of the mutation on the protein for which this gene codes. [2]

(d) Prevention of malaria relies on knowledge of the vector’s life cycle. Chemical control
methods have become almost useless in many areas and increasingly biological control
methods of controlling the vector are being used. One method involves releasing sterile
males into malaria infected areas.

(i)  Explain the difference between biological and chemical control methods. [2]
(i) Explain why the chemical methods have become almost useless. (2]
(iii))  Suggest how the release of sterile males may reduce vector numbers. [2]

(315/01) Turn over.
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(e) There has been extensive research on vaccination against the parasite, but this has had little
success.

Give two reasons why vaccination is not effective. [2]

(Total 16 marks)

8. (a) Erwinia carotovora is a species of bacterium which causes a soft-rot in many vegetables.
The plant tissue is broken down by a number of bacterial enzymes including cellulases and
phospholipases. This releases products which the bacteria can use for nutrition.

Healthy cells surrounding infected cells often become plasmolysed.

(i) Suggest how cellulases and phospholipases are involved in the nutrition of Erwinia.

[4]

CRITULASES ..o
PROSPROIIPASES ...

(i) Explain why the healthy cells next to infected cells become plasmolysed. [2]

(315/01)
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The effect of Erwinia on infected plant tissue can be investigated by measuring changes in
electrical conductance of water containing the plant tissue. The conductance increases as

ions leak into the water.

In the following investigation a 5g sample of potato tissue was infected with the bacterium,
placed in sterile distilled water and the conductance measured daily. This was repeated with

uninfected potato.

Conductance (arbitrary units)
Day
Infected potato Healthy potato

0 0 0

1 13 11

2 80 20

3 90 22

4 90 26

5 90 28
(i) Explain why the distilled water used for this experiment was sterile. [1]
(i1)) Compare the conductance of the two experiments. [2]
(iii))  Suggest an explanation for the results in the infected tissue. [2]

(Total 11 marks)

Examiner
only
Arholwr
yn unig




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


