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Answer all the questions.

1 Fig. 1.1 is a summary of energy flow in a forest ecosystem. The width of the arrows is prop
to the energy that flows between each component in the ecosystem.

ATMOSPHERE
A A
FOOD WEB DECOMPOSER SYSTEM
B
ORGANIC MATTER IN SOIL
Fig. 1.1

(@) Add an arrow to Fig. 1.1 to show where the ecosystem receives its initial input of energy. [1]
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(b) State the process represented by A.

[Total: 5]
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2

Fig. 2.1

(a) Name the organelles A, B and C.

cells.
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(c) Water is transported up the stem, to the spinach leaf, in the xylem. Once it leave
moves via the apoplast and symplast pathways, to reach the cells in Fig. 2.1.

Outline the differences between the apoplast and symplast pathways after the water h
the xylem.

............................................................................................................................................... [4]
(d) Water, containing dissolved mineral ions such as magnesium, enters spinach leaf cells.

(i) State two ways that water is used in the leaf cell.

ettt e e e et eeeeeeaeeeeeeateeeeeaasteteeeaas—teeeeaneteeeaanteeeeeaanteeeeeaneeeeeaanneeeeeannreeeeeannreaeeans

2 et eeeeeeieeeeeeiiteeeeeieseeeeeeeteeeeseesseteesiseseeeeeiissseeseiasteeeseatteteeeaatreeeeaaareeeeaaarreeanaans

(2]
(ii) State one role of magnesium ions in the leaf cell.

....................................................................................................................................... 1]
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3 (a) Cartilage is present in some parts of the gas exchange system to prevent co
pressure changes during inhalation.

State the parts of the gas exchange system in which cartilage is located.

(b) Fig. 3.1 shows the changes that occur in atmospheric pressure and oxygen partial pressure
as altitude changes. The highest altitude at which people live permanently is 5100 m.

100 = 20
N
N
80
. N -15
atmospheric 60 ,,,,,,,,,,,,,,,,,,,,:,,>=<:,,,,,,,,,,,,,,,,,,,,,,, oxygen partial
pressure/ S~ 10 pressure/
20 0
0 0
0 2000 4000 6000 8000 10000
altitude/m
Fig 3.1

With reference to Fig. 3.1:

(i) describe the effect of increasing altitude on both atmospheric pressure and the partial
pressure of oxygen

(ii) calculate the change in the atmospheric pressure when a person travels from sea level
to an altitude of 3500 m.

Show your working.

ANSWET it ee et eeeeeeties e e e e e e et e e e e e e eeeeenaaas [2]
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(c) When a person travels from Om (sea level) to a high altitude, gas exchange i
affected. A condition known as hypoxia results, where the body tissues do not
adequate oxygen supply.

Explain how hypoxia occurs when a person ascends from sea level to a high altitude.

(d) At high altitudes, short-term responses by the body to hypoxia include:

(i)

(ii)

© UCLES 2014

a decrease in the volume of plasma in the blood

a decrease in the volume of blood pumped out of the heart per heart beat
an increase in the heart rate

an increase in the breathing rate.

Suggest why a decrease in the volume of plasma in the blood may reduce the effects of
hypoxia.
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(e) People with sickle cell anaemia have a form of haemoglobin that is unable to b
efficiently. The cause of the condition is a mutation in the gene coding for t
polypeptide of haemoglobin.

Outline how this mutation can lead to an altered amino acid sequence of the p-glo
polypeptide.

[Total: 15]
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4 Table 4.1 shows some information about five infectious diseases.

Table 4.1
infectious name of causative type of causative main mode of
disease organism(s) organism transmission
HIV/AIDS zﬁ R}?n immunodeficiency virus virus sexual contact
ingestion of
cholera Vibrio cholerae contaminated water
and food
tuberculosis Mycobacterium tuberculosis bacterium
measles virus aerosol / droplet infection
Plasmodium vivax or P malariae
or P, falciparum or P, ovale
(@) Complete Table 4.1. [3]

(b) In 2011, the World Health Organization (WHO) published recommendations to help countries
develop plans to prevent the spread of HIV.

Discuss the factors that should be considered when making recommendations concerning
the prevention of sexual transmission of HIV.
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The onset of disease, which can occur many years later, coincides with a severely lo

primary and secondary immune response, owing to greatly reduced numbers of T, cells in

body.

(i) Aninfected T, cell can still carry out a normal cell cycle and divide to produce two cells.
The following processes occur during one cell cycle:

DNA replication mitosis growth cytokinesis

List the processes in a correct sequence.

(ii) Suggest and explain how the destruction of memory T, cells will contribute to a lowered
secondary immune response.

[Total: 11]
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Question 5 starts on page 12
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5 B-lymphocytes have antibodies located on their external surface. When B-lympho
plasma cells they then secrete antibodies.

Fig. 5.1 shows how the enzyme papain digests an antibody to obtain three fragments.

X
papain cleavage site fragment C
S-S+ B B
_S_S_.
G} 2
S 2 fragment A fragment B
E—
Qg £
_S_S_.
_S_S_.
Fig. 5.1

(a) Fig. 5.1 shows the location of the region where papain acts.

State one role of this region in the intact antibody molecule.

............................................................................................................................................... 1]
(b) The three fragments, A, B and C still retain their ability to function.
State the function of:
(i) fragments A and B
....................................................................................................................................... [1]
(ii) fragment C.
....................................................................................................................................... 1]
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Suggest reasons for this difference.

............................................................................................................................................... [2]
(d) Papain is a globular protein with a tertiary structure but no quaternary structure.
(i) State how many polypeptides there are in a molecule of papain.
....................................................................................................................................... [1]
(ii) Explain how the tertiary structure of the protein results in papain being globular.
....................................................................................................................................... [2]
[Total: 8]

© UCLES 2014 [Turn over


http://www.studentbounty.com

14

6 (a) Explain the need for transport systems in multicellular plants and animals.

(b) In mammals, the role of the heart is to pump blood around the body. The events that occur
during one heart beat are known as the cardiac cycle. The timing for one cardiac cycle is
shown in Fig. 6.1.

P o [V ] w |
o [ X ] Y | Z |
0 01 02 03 04 05 06 07 08
seconds
Fig. 6.1

P and Q represent the two types of heart chambers.

V, W, X, Y and Z represent the systolic (contracted) or diastolic (relaxed) state of the relevant
heart chambers.
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(i) Inthe spaces provided on Fig. 6.1, identify chambers P and Q.

(ii) Complete the table by writing the letters V, W, X, Y and Z in the appropriat
indicate the state of the heart chambers during the cardiac cycle as shown in Fig.

systole

diastole

(2]

(c) In plants, assimilates are transported in phloem sieve tube elements by a process known as
translocation.

Explain how assimilates that arrive in the phloem sieve tubes from mesophyll cells can be
translocated to other parts of the plant.

[Total: 10]

© UCLES 2014


http://www.studentbounty.com

16

BLANK PAGE

Copyright Acknowledgements:
Fig. 2.1 © PHOTOTAKE Inc./Alamy

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.

Cambridge International Examinations 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.

© UCLES 2014


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


