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Answer all the questions.

1 (a) The following biological molecules are all found in the human body.

haemoglobin                    glycogen                    fibrinogen

triglyceride                    thrombin

  State one molecule from the list above that:   

  (i) contains the element nitrogen; 

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

  (ii) has ester bonds; 

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

  (iii) can be broken down into monosaccharides; 

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

  (iv) is not made of polypeptide chains. 

 ...................................................................................................................................... [1]
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 (b) All living cells have cell surface membranes. In 1972, Singer and Nicolson proposed a model 
for the arrangement of molecules in cell surface membranes which was called the fluid 
mosaic model.

  Fig. 1.1 represents the structure of a phospholipid molecule which is found in cell surface 
membranes.

Fig. 1.1

  (i) Describe the arrangement of phospholipid molecules in the fluid mosaic model of the cell 
surface membrane. 

   You may use the space below for a diagram.

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

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

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

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

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

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

  (ii) With reference to the Singer and Nicolson model, explain the meaning of the term 
fluid mosaic.

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

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

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

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

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

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

 [Total: 8]
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2 Fig. 2.1 shows the external structure of the human heart.

C

D

B

A

a coronary artery

Fig. 2.1

 (a) Information about each of the blood vessels labelled A to D in Fig. 2.1 is shown in the table 
below.

Blood vessel Information

A deoxygenated blood leaves the heart through this vessel

B blood enters the right atrium through this vessel

C blood leaves the left ventricle through this vessel

D oxygenated blood returns to the heart through this vessel

  (i) Using the information in the table and in Fig. 2.1, name blood vessels A to D.

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

B  ........................................................................................................................................

C  ........................................................................................................................................

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

  (ii) One of the coronary arteries is shown in Fig. 2.1. 

   What is the role of the coronary arteries?

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

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

 ...................................................................................................................................... [1]
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 (b) The heart beats continuously throughout life. 

  The sequence of events that takes place in the heart during one heart beat is described as 
the cardiac cycle.

  Describe the sequence of events that takes place during the cardiac cycle.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 10]
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3 During a lesson on First Aid, a student was asked about the emergency procedure for reducing 
blood loss from a deep wound.

 (a) The student made the following statements about how they would carry out the procedure.

  • Place a pad on the wound.

  • Press down firmly and secure the pad in place.

  • If the wound is in a limb, raise the limb above the level of the heart.

  • If blood continues to soak through, do not remove the first pad but place a second pad on 
top.

 
  (i) Suggest two other statements that might have been included in the emergency 

procedure.

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

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

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

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

  (ii) Suggest why the first pad is not removed if blood continues to soak through it. 

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

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

 (b) When a blood vessel is damaged, a series of reactions occurs and the blood clots. The clot 
consists of blood cells trapped in a mesh of protein fibres.

  Fig. 3.1, on the insert, shows a highly magnified photograph of a blood clot as it appears 
under a microscope.  

  (i) The actual diameter of the erythrocyte, labelled in Fig. 3.1, is 8 μm. 

   Using the line between points X and Y on the photomicrograph, calculate the 
magnification of the erythrocyte. 

   Show your working. Give your answer to the nearest whole number.

 magnification =  .......................................................... [2]
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  (ii) The fibres shown in Fig. 3.1 are made of protein. 

   Name this protein. 

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

  (iii) The protein found in the fibres shown in Fig. 3.1 has primary and secondary levels of 
protein structure. 

   Outline what is meant by the primary and secondary structure of a protein. 

   Details of the bonds involved are not required. 

primary  ..............................................................................................................................

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

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

secondary  ..........................................................................................................................

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

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

 (c) Scientists have recently developed bandages that can prevent excessive blood loss. 
  
  These bandages contain chemicals that can speed up blood clotting.

  Using your knowledge of the blood clotting process, suggest how these chemical bandages 
could speed up blood clotting.   

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

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

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

[Total: 9]
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4 The tissue lining the respiratory tract contains cells that secrete the glycoprotein that is found in 
mucus.    

 (a) Complete the sentences below about the production of mucus.

  Mucus is produced by ………………………………………… cells which are found in 

………………………………………… epithelial tissue that lines the respiratory tract. 

  Organelles within these cells work together to produce the mucus. Firstly, protein is 

synthesised by the ………………………………………… . This protein is then transported 

in ………………………………………… to the ………………………………………… . Here 

the protein molecules are modified by adding ………………………………………… to form 

glycoproteins. 

  The completed glycoprotein molecules are then transported towards the cell surface 

membrane where they are secreted into the extracellular environment by the process of 

………………………………………… . [7]
 
 (b) Mucus also contains water and solutes. This ensures that the mucus is sticky enough to trap 

bacteria, but fluid enough to be removed from the respiratory tract. 

  (i) Describe how the mucus and bacteria are removed from the respiratory tract.

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

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

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

  (ii) Describe how the water molecules found in mucus leave the cells lining the respiratory 
tract.

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

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

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

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

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

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

[Total: 12]
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5 In order to check a person’s health, a doctor may arrange for a blood sample to be taken from a 
patient. This blood sample will then be sent to a hospital laboratory for analysis.

 (a) Describe the procedure for taking a blood sample from a patient.

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

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

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

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

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

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

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

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

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

 (b) Blood contains several different types of leucocyte (white blood cell). 

  Fig. 5.1 shows two leucocytes, X and Y. 

  These cells are not drawn to the same scale.

nucleus

leucocyte X leucocyte Y

Fig. 5.1
    
  (i) Name leucocytes X and Y.  

X  ........................................................................................................................................

Y  ................................................................................................................................... [2]
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  (ii) Leucocyte X appears to have granules in the cytoplasm. These granules are lysosomes.

   Describe the role of lysosomes in leucocyte X.  

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

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

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

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

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

 (c) Certain types of medication can affect the number and types of leucocytes in the blood. It is 
important for doctors to monitor the leucocyte counts of their patients. 

  (i) Name a piece of apparatus that could be used to count the number of leucocytes in a 
blood sample. 

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

  (ii) Both leucocytes and erythrocytes can be counted using the apparatus in (c)(i).

   When preparing erythrocytes for counting, the blood sample is diluted with a fluid, such 
as Dacie’s fluid, to a dilution factor of 1 in 200. No stain is used. For leucocytes, this 
procedure is modified in several ways.

   Give one reason for each of the following modifications for counting leucocytes:  

dilution factor is changed to 1 in 20  ...................................................................................

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

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

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

a different diluting fluid is used  ..........................................................................................

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

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

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

a stain is added to the diluting fluid ....................................................................................

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

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

 ...................................................................................................................................... [3]
[Total: 12]
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6 Some students were carrying out an investigation to compare the heart rates of two athletes.

 They measured the pulse rates of the athletes during exercise and at rest. 

 • Both athletes were aged 17 years.

 • One of the athletes was recovering from injury and had not been in training for three months.

 (a) Describe how pulse rate can be measured manually.    

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

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

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

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

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

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

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

 .............................................................................................................................................. [3]
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 (b) Fig. 6.1 shows a bar chart of the results obtained by the students.
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trained for 3 months

at rest

during activity

Key:

Fig. 6.1

  (i) The students forgot to write down the dependent variable on the y-axis in Fig. 6.1. Write 
an appropriate label for the y-axis.

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

  (ii) Draw a bar, on Fig. 6.1, to show a value for the pulse rate during exercise of the athlete 
who has not been in training.  

   The answer to this question should be drawn on Fig. 6.1.  [1]

  (iii) Using Fig. 6.1, and with reference to heart function, suggest an explanation for the 
difference in resting heart rate of the two athletes.

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

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

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

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

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

 ...................................................................................................................................... [2]
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  (iv) Both athletes were aged 17 years. 

   State two other factors that should have been taken into account by the students to 
ensure the validity of the data. 

1  ........................................................................................................................................

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

2  ........................................................................................................................................

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

[Total: 9]

END OF QUESTION PAPER
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number(s) must be clearly shown in the margins.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



16

© OCR 2013

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.

ADDITIONAL ANSWER SPACE

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



<<
  /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


