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Answer all the questions.

(@) The process of spermatogenesis involves cell division by mitosis and meiosis.
Identify the cells produced by the following types of cell division in the seminiferous tubule:
) T 110 1=
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(b) Fig. 1.1 shows a diagram of a human sperm cell.

Fig. 1.1
Name structure J.
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(c) The following passage about fertilisation appeared in a magazine for non-scientific readers.
The terms that have been highlighted and numbered have not been written using the correct
scientific terminology.

When the sperm reaches the egg (1) its head releases chemicals (2) which
digest the outer layer (3). Vigorous movements of the sperm’s tail (4) enable
the head of the sperm to bind to the egg (1). Only one sperm can enter
because a barrier (5) is formed to stop other sperm. The two nuclei can now
join (6) as fertilisation is completed.

Write the correct scientific terms in the numbered list below.

(d) Most forms of contraception prevent ovulation or fertilisation from occurring. However,
occasionally a woman needs to take an ‘emergency contraceptive pill’ or ‘morning after pill’.

Discuss two possible disadvantages of using the ‘morning after pill’.

[Total: 11]
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Athletes such as Chris Hoy, the 2008 Olympic cycling champion, increase their muscle mass and
strength through a specialised training regime.
(a) Fig. 2.1 is a photomicrograph of a sarcomere from a skeletal muscle fibre.
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Fig. 2.1
On Fig. 2.1, four features have been labelled C, D, E and F.
State one label letter that represents:
(i) an area containing only actin filaments ... [1]
(ii) an area containing both actin and myosin filaments ...........ccccc i [1]
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(b) Outline the role played by calcium ions in the contraction of the sarcomere.

/ In your answer you should use the appropriate technical terms, spelt correctly.
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(c) Training increases the circumference of the biceps muscles.

A 10-week investigation was carried out to assess the effect of a dietary supplement on the
increase in the circumference of the biceps muscles.

e Two groups of 10 men were chosen, groups G and H.
e  Group G was given placebo tablets each day.
e Group H was given the dietary supplement in tablet form each day.

*  Both groups had the circumferences of their biceps muscles measured before and after
the investigation.

e During the investigation a standard set of arm exercises was carried out by both groups
each day.

Fig. 2.2 summarises the results of the investigation.
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Key:
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Fig. 2.2

(i) Calculate the percentage increase in the mean circumference of the biceps muscles in
group H.

Show your working.
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(ii) Suggest two factors, other than gender, that needed to be taken into account when

(i

designing this investigation.

ii) Suggest one active ingredient of the dietary supplement and describe how it may have
produced the results shown for group H.

[Total: 13]

3 (a) Allcells require ATP for energy-demanding processes in the body.

Fig. 3.1 is a diagram of the structure of an ATP molecule.
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Fig. 3.1
(i) Name the base labelled X ... [1]1
(ii) Name the sugar 1abelled Y ... [11
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(b) ATP is produced in three main stages of aerobic respiration.

Fill in the table below to show two products of each stage, other than ATP.

stage products

. 3 PSSR

glycolysis
2 e
3 O REPR

Krebs cycle
2 s
oxidative L PP
phosphorylation

2 e

[3]

(c) Carbohydrates and lipids are sources of energy in the diet. Both substances are used as
respiratory substrates.

Table 3.1 shows the energy density of carbohydrates and lipids.

Table 3.1
respiratory substrate energy density (kJ g~')
carbohydrate 15.8
lipid 39.4

Explain why lipids have a higher energy density than carbohydrates.

(d) Aerobic respiration uses oxygen and produces carbon dioxide as a waste substance.
Respiration in humans can be investigated by calculating the respiratory quotient (RQ).

(i) State how the RQ is calculated.

© OCR 2010



9

(ii) Give the typical RQ values obtained from the respiration of carbohydrates and lipids.

(iii) Suggest what happens to the RQ value when respiration becomes anaerobic.

[Total: 12]

4 (a) Most couples conceive a child within a year of trying, but some couples have difficulty
conceiving. This could be due to a problem with either the male or female reproductive
systems.

IVF is a widely used treatment for infertility.
At one IVF clinic, over 1000 treatment cycles were monitored. The number of live births was

recorded as a percentage of the number of treatment cycles. The results were recorded
against the age of the women and are shown in Table 4.1.

Table 4.1
age of women (years) percentage of live births per treatment cycle
under 34 27.6
34 to 36 22.3
37 to 39 18.3
40to 42 10.0
above 42 less than 5.0

The data in Table 4.1 show that there is a decrease in the percentage of live births per
treatment cycle with increasing age.

Explain this trend.
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(b) Two other fertility treatments that use the same principles as IVF are GIFT and ICSI.

Outline how each of these treatments works.

[Total: 6]
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(a) The world’s population has doubled in the 38 years leading up to 1999. As a consequence
there has been an increase in demand for food. This includes an increased demand for maize

and wheat.

Plants such as maize and wheat use the Calvin cycle to generate intermediate compounds

such as GP and TP.

Fig. 5.1 shows an outline diagram of the Calvin cycle.

CO,
K
RuBP
Calvin GP
cycle
M “\
TP

L

Fig. 5.1

(i) Name the enzyme involved at stage K.

(ii) Name two compounds produced in the light-dependent stage that are used in the

conversion of GP to TP at stage L.

(iii) Only some of the TP produced is used to regenerate RuBP so that the Calvin cycle can
continue. The remaining TP, at stage M, may be used to synthesise carbohydrates such

as glucose, starch and cellulose.

Suggest two other types of molecule that can be synthesised using TP.
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(b) Plants are often grown to feed animals such as cattle. Untreated animal waste is sometimes
released into rivers or lakes.

Lakes can undergo rapid increases in the number of algae present. Algae are microscopic
aquatic plants. These increases are called ‘algal blooms’.

Fig. 5.2 shows the increase in algae in a freshwater lake over a 20-day period in the summer.
The dissolved oxygen concentration of the lake over the same period is also shown.
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20

(i) Describe the relationship between the mass of algae and the concentration of dissolved
oxygen in the lake shown by the data in Fig. 5.2.
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(ii) Explain why the mass of algae increases over the 20-day period.

day 20.

[Total: 12]
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6 (a) Almost half of the amount of tropical deforestation that occurs is caused by activities on a
local level by people who simply use the rainforests’ resources for their survival.

Fig. 6.1 represents part of a tropical rainforest ecosystem.

tall tree forming
upper canopy

ferns growing
on a tall tree

climbing plant

buttresses at
base of trunk
to support tree

young tree
growing
to fill a gap

Fig. 6.1
With reference to Fig. 6.1, explain the meaning of the term ecosystem.

/ In your answer you should use the appropriate technical terms, spelt correctly.
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(b) Give three benefits to human society of conserving tropical rainforests.

[Total: 6]

END OF QUESTION PAPER

© OCR 2010



16

PLEASE DO NOT WRITE ON THIS PAGE

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR 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.

© OCR 2010




<<
  /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


