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Answer all the questions.

1 During an immune response, plasma cells secrete antibody molecules. Fig.1.1 is a diagram
of an antibody molecule. The diagram is not complete.

Fig. 1.1
(@) (i) Draw a circle around a variable region. [1]
(i) Draw in and label the position of the disulfide bonds in the molecule. [1]

(iii) Explain the importance of disulfide bonds in protein molecules, such as antibodies.
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(b) Describe how antibodies provide protection against pathogens.

...................................................................................................................................... [4]
(c) Other proteins are found in cell surface membranes.

Describe three roles of the proteins in cell surface membranes.

PSSP ER

2SRRI

SRR OUPSPPPEPRR

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

[Total: 12]
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effect of pH on the activity of the enzyme.

Eight test-tubes were set up each containing 5cm? of the same concentration of amylase
solution but in buffer solutions of different pH values. The test-tubes were left in a water-bath
at 30 °C for 10 minutes.

After 10 minutes, 5cm3 of a starch suspension at 30°C was added to each test-tube.
Immediately, the student took a sample from each test-tube and tested the reaction mixture
for the presence of starch. Samples were then taken every minute for 10 minutes and tested
in the same way.

The student’s results are shown in Table 2.1.

Table 2.1
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key
v/ = starch present
X = starch absent

(@) Describe how the student would test for the presence of starch.
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(b) Use the axes below to sketch a graph to show the effect of pH on the rate of hy
of starch by amylase.

A

rate of
hydrolysis

10 2.0 30 40 50 60 7.0 80 90 100
pH

[2]

(c) With reference to the student’s results, describe and explain the effect of pH on the rate
of hydrolysis of starch by amylase.

[Total: 9]
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3  Fig. 3.1 is an electron micrograph of a lymphocyte in the process of cell division d
immune response.

Fig. 3.1
(@) With reference to Fig. 3.1,

(i) name the stage of mitosis shown;
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(b) Tumours may form inside the lungs of long-term smokers.

(i) Describe how a tumour develops in the lungs.

.............................................................................................................................. [3]
(i) Describe two signs or symptoms of lung cancer.
P USSP PP PP UPRP
2 et e e e ee et ee e he—e ek tee e htee e R be e e hee e et ee e e bt e e e b eeeanbeeeanteeeanbeeeaneeeeanes
.............................................................................................................................. [2]

[Total: 10]
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4 (a) Explain what is meant by the term transpiration.

The rates of transpiration of plants of two species, A and B, were measured over a period of
seven hours. The results are shown in Fig. 4.1.
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Fig. 4.1

(b) With reference to Fig. 4.1, compare the rates of transpiration of the two species over the
seven hour period.
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(c) State two possible features of the leaves of species B that could explain the
rates of transpiration in comparison with species A.

Explain how each feature acts to reduce transpiration.

(T2 10

L(ST= 10| ST

L 0] = T g T= 1o o PP

[Total: 10]
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5 Pneumocystis jirovecii is a yeast-like fungus that lives in human lungs. It is the c
agent of one of the opportunistic pneumonia-like infections that may develop during Al

P. jirovecii is eukaryotic. Its life cycle is difficult to observe as it has never been cultured in the
laboratory. Fig. 5.1 shows its possible life cycle. The numbers on the diagram represent the
number of chromosomes in each stage.
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Fig. 5.1
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(a) P jirovecii has a haploid number of 13 chromosomes.

(b) State two structural features that you would expect to find in the cytoplasm of P. jirovecii
that indicate it is a eukaryote and not a prokaryote.

[Total: 10]
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6 (a) Explain what is meant by the term ecosystem.

Fig. 6.1 shows the energy flow through a river ecosystem.

All the figures are in kJ m™2 per year.
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(b) The efficiency of energy transfer between trophic levels is calculated by compa

(c)

13

energy available to a trophic level with the energy available to the next trophic
Between secondary and tertiary consumers, this is calculated as follows:

energy available to tertiary consumers

s x 100%
energy available to secondary consumers

Calculate the efficiency of energy transfer between secondary and tertiary consumers
in the river ecosystem.

Express your answer to the nearest 0.1%.

Show your working.

ANSWET oo % [2]

Explain why the energy efficiency between secondary and tertiary consumers is greater
than that between producers and primary consumers.

[Total: 9]



http://www.studentbounty.com/
http://www.studentbounty.com

14

BLANK PAGE



http://www.studentbounty.com/
http://www.studentbounty.com

15

BLANK PAGE



http://www.studentbounty.com/
http://www.studentbounty.com

16

BLANK PAGE

Copyright Acknowledgements:
Question 3 Fig. 3.1 © P673/063; Cell division, TEM; Science Photo Library.
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

Llnivimvnits ~f Mavabhvidan lnbavimabinmal Founmainatinen in mave ~f ha Aamebhvidan Anannnmaant Seniin Aasabvidan A ananaoaand §


http://www.studentbounty.com/
http://www.studentbounty.com


<<
  /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




