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Section A
Answer all the questions in this section.

Write your answers in the spaces provided.

1 Fig. 1.1 shows a section through a plant organ with a very small pipette (micropipette) inserted
into tissue A.

micropipette

P 7o
' &%%

Fig. 1.1

(@) (i) Name the plant organ shown in Fig. 1.1, .o [1]
(ii) Name the tissue labelled A. .............oumiiiiiiiiiiiiiiiii e e rreeerreereeerrerereereeeees 1]
(b) The micropipette is used to take samples from tissue A at regular intervals over a 24-hour

period. These samples are then analysed for their content. Explain how this might provide
information about the rate of photosynthesis in the plant.
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(c) Some insects have mouthparts similar to the tube of the micropipette. Suggest reasons for
these insects using tissue A to supply their food.

[Total: 10]
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2 Fig. 2.1 shows the digestion, absorption and assimilation of a chemical (B). It also shows the
formation of its waste product, chemical F.

carbohydrate
alimentary — | a E liver
canal [ ] chemical stored in /\/
B the liver
! DD
enzyme 7
c l
O O hepatic
. portal vein
chemical
F
chemical excreted
D via the
kidneys
Fig. 2.1
(@) Name

ChemiCal B...... ..

ENZYME € oo

chemical D ..o

carbohydrate E .........oooiiiiiii e

ChemICAl F ......eeee e [5]

(b) (i) Describe what happens to carbohydrate E before it can be used in metabolic reactions
in body cells.
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(ii) Name the process in which the product of carbohydrate E is used within a body cell.
PIOCESS ...oiieiieeeee e 1]

(iii) Describe how different types of body cells and tissues make use of this process.

[Total: 12]
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3 (a) At puberty, hormones are produced that are responsible for the development of secondary

sexual characteristics.

(i) Name one secondary sexual characteristic in males.

....................................................................... [1]
(ii) Name the hormone responsible for the development of secondary sexual characteristics

in males.

....................................................................... [1]
(iii) Name the organs that produce this hormone. ............ccccooiiiiiiiiii e [1]

(b) Fig. 3.1 shows the concentrations in the blood of two hormones, F and G, involved in a

woman’s menstrual cycle.

H
A : hormone
: G
hormone | 7
concentration F ' 8
of f— —
hormone N L] \
/
v - = \
/// : /// \
0 1 2 3 4
time/weeks
Fig. 3.1
(i) Name the hormones F and G.
F oo
G e [2]
(i) State what occurs at time H. ... [1]
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(c) Fig. 3.2 shows the thickness of the same woman’s uterus lining over a 4-week period.

A

thickness \ A
of uterus -

L \ A

lining . m

\\ ——
-
0 .
time
Fig. 3.2

The graph shown in Fig. 3.1 does not begin at the same time as the cycle shown in
Fig. 3.2.

Indicate on Fig. 3.2, with a line labelled J, the stage shown by line H on Fig. 3.1, and explain
your reason for choosing this point on the graph.

[Total: 10]
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4 Fig. 4.1 shows the effect of exercise on the concentration of oxygen in the blood and the
concentration of lactic acid in the muscles of a healthy person over a 5-minute period.

A
A
] B oxygen
™~ |
D A
concentration AW ST
N 44
\\ /, ’
\\ r/, // \\
> . N N
. N . .
- =+ lactic acid

0 1 2 3 4 5

time/minutes

Fig. 4.1

(@) Use Fig. 4.1 to find the time at which the person started to exercise.

(b) Name the process that causes the change in oxygen concentration during the first
2 minutes on Fig. 4.1.

(c) Suggest and explain how each of the two curves on Fig. 4.1 might be different if the person
suffered from emphysema.

[Total: 7]
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5 Fig. 5.1 shows a decaying tooth.

area of

/ / decay

Fig. 5.1

(@) Name the type of to0th SNOWN. ..o [1]

(b) Name two structures that are found in region K.

7 3 2]
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(d) Two different regions were studied to see the effect of fluoridation of drinking water on the
mean number of decayed teeth in children living in those regions.

In region L, the percentage of children drinking fluoridated water gradually increased over
a 30-year period. In region M, no fluoride was added to the drinking water over the same

period.

Table 5.1 shows the mean number of decayed teeth per child in each region. It also shows
the percentage of children drinking fluoridated water in region L.

Table 5.1

region L region M
date

percentage mean number mean number

1970 28 3.9 2.1
1980 32 3.3 1.9
1990 38 2.7 1.8
2000 60 1.2 1.6

(i) State the effect of adding fluoride to the water supplies in region L.

© UCLES 2014
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Section B
Answer both questions in this section.

Write your answers in the spaces provided.

6 (a) Describe the two forms of variation found within a natural population.

[Total: 10]
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7 Describe the similarities and differences in structure and function of root hairs and villi.
(a) similarities

[Total: 10]

© UCLES 2014 5090/21/0/N/14



13
Section C
Answer either question 8 or question 9.

Write your answers in the spaces provided.

8 (a) (i) Explain how meiosis is involved in the formation of gametes.

(ii) Explain how two plants, one with red flowers and one with white flowers, can produce
seeds that will grow into plants with either red or white flowers in the ratio of 1:1.

(b) Suggest how two plants, of a different species, one with red and one with white flowers, could
produce seeds that will grow into plants with pink flowers.

[Total: 10]
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9 (a) Describe the path taken by a molecule of carbon dioxide, and the processes in which it is

involved, from the moment it leaves the atmosphere until it forms part of a starch molecule in
a leaf.

(b) Explain how a lack of magnesium in the soil in which a plant is growing may reduce the
formation of starch in a leaf.

[Total: 10]

© UCLES 2014 5090/21/0/N/14



15

BLANK PAGE

© UCLES 2014 5090/21/0/N/14



16

BLANK PAGE

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 5090/21/0/N/14




<<
  /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


