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Answer all the questions.

1 (a) Name the type of nuclear division that produces two genetically identical nuclei.

 .............................................................................................................................................  [1]

 (b) There are a number of stages during cell division.

  The list, J to N, describes some processes that occur during the division of an animal cell.

J the cell surface membrane is constricted

K the nuclear envelope reforms

L sister chromatids are pulled apart

M the chromosomes condense

N the chromosomes move to the equator

  Match each letter, J to N, with a stage of cell division in the list below.

  The first one has been completed for you.

    Mprophase  ...................................

metaphase  ...................................

anaphase  ...................................

telophase  ...................................

cytokinesis  ...................................  [4]

 (c) During interphase the genetic material is copied.

  State two other processes that occur during interphase.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (d) Suggest two ways that cell division in plants differs from cell division in animals.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

  [Total: 9]



4

© OCR 2011

2 Fig. 2.1 shows a drawing of a part of the lung.

A

B

Fig. 2.1

 (a) Name the structures labelled A and B.

A ............................................................

B ............................................................  [2]

 (b) State two features of the structures labelled B that enable efficient gaseous exchange.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) As part of an allergic response, certain cells in the lungs release histamine.

  Histamine is a cell signalling molecule that stimulates smooth muscle in the wall of structure A 
to contract.

  Suggest how histamine stimulates smooth muscle contraction.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (d) Another action of histamine is to make capillary walls more permeable.

  Suggest two effects this increased permeability may have on the surrounding tissues.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

  [Total: 8]
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3 Read the following passage and complete each sentence by writing the most appropriate term or 
phrase in the spaces provided.

 Large, active organisms need a circulatory system because they have a small 

 ................................................................................................................................... . 

 Haemoglobin is a pigment found in red blood cells. These cells are also known as

 ............................................... . Haemoglobin has a high ......................................... for oxygen. In the

lungs, the haemoglobin associates with oxygen to form ............................................................. . 

In respiring tissues, the oxygen is released by dissociation. In very active tissues, the amount of 

oxygen released can be increased by the presence of more .......................................................... . 

This is called the .................... effect.  [6]

  [Total: 6]
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4 (a) Fig. 4.1 is a diagram showing the position of the vascular bundles in a transverse section of 
the stem of a young dicotyledonous plant.

R

S

T

U

V

Fig. 4.1

  Select the correct letter from Fig. 4.1 to identify each of the following tissues in the stem.

  xylem  ...............................

  phloem  ...............................

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

 (b) Fig. 4.2, on the insert, shows the cut end of a stem from a woody plant. The other end of the 
stem is being heated in a fire. Steam can be seen coming from the vascular tissue at the cut 
end of the stem.

  Describe the features of the xylem that enable the steam to pass from the heated end of the 
stem to the cut end.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) (i) Define the term transpiration.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Describe and explain how transpiration contributes to the mechanism of water transport 
up the stem.

   In your answer, you should use appropriate technical terms, spelt correctly.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [5]

  (iii) Suggest why a bunch of flowers may survive longer if the ends of the stems are removed 
immediately before the flowers are placed in water.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  [Total: 14]
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5 (a) Fig. 5.1 is provided for you on the insert.

  (i) State two features of the cell shown in Fig. 5.1 that indicate it is eukaryotic. 

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) The line A–B on Fig. 5.1 represents 20 μm.

   Calculate the magnification of the cell shown in Fig. 5.1.

   Show your working.

 Answer =   ...................................................... x [2]

  (iii) Microtubules and microfilaments are part of the cytoskeleton.

   Suggest two roles of the cytoskeleton in the type of cell shown in Fig. 5.1.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (b) The cells of a multicellular organism are usually specialised to perform a particular function.

  (i) Name the process in which a cell becomes specialised.

 .....................................................................................................................................  [1]



11

Turn over© OCR 2011

  (ii) Neutrophils are phagocytic blood cells that can engulf and digest foreign cells found in 
the blood.

   Describe how the ultrastructure of a neutrophil is specialised to enable it to perform this 
function.

   In your answer, you should use appropriate technical terms, spelt correctly. 

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [4]

  [Total: 11]
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6 (a) (i) Name the process by which water leaves a cell.

 .....................................................................................................................................  [1]

  (ii) Describe the routes that water molecules take through the cell surface membrane.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  A student carried out an investigation to determine the effects of different sucrose 
concentrations on cells from pieces of onion epidermis.

Strips of epidermis were taken from an onion. •
Separate pieces of epidermis were placed into water and a range of sucrose  •
solutions.
The pieces of epidermis were left for 30 minutes before being removed. •
The pieces of epidermis were then viewed at high power under the microscope. •

  The student counted 100 cells from each piece of epidermis. The student noted how many 
cells had become plasmolysed.

  The results are shown in Table 6.1.

Table 6.1

concentration of sucrose 
solution (mol dm–3)

water potential of sucrose 
solution (kPa)

percentage of cells 
plasmolysed (%)

0.0 0   0

0.1  –260   0

0.3  –860   3

0.4 –1120   7

0.5 –1450  39

0.6 –1800  57

0.7 –2180  83

0.8 –2580  94

1.0 –3500 100
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 (b) None of the onion epidermis cells this student observed had burst when left in pure water.

  Explain why plant cells do not burst when they are left in pure water.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) (i) The water potential of the onion epidermis cells can be assumed to be the same as the 
water potential of a solution that causes 50% plasmolysis.

   Use the information in Table 6.1 to estimate the water potential inside these onion 
epidermis cells. 

 .....................................................................................................................................  [1]

  (ii) Suggest how the student could construct and use a graph to obtain a better estimate of 
the water potential.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (d) Suggest how the student could modify the procedure to make the results more reliable and 
accurate.

reliable  ......................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

accurate  ....................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

  [Total: 12]

END OF QUESTION PAPER



14

© OCR 2011

ADDITIONAL PAGE

If additional space is required, you should use the lined pages below. The question number(s) 
must be clearly shown.

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................



15

© OCR 2011

ADDITIONAL PAGE

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................



16

© OCR 2011

PLEASE DO NOT WRITE ON THIS PAGE

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 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.



<<
  /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


