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Answer all the questions.

1 (a) The human body contains many different cells and molecules.

  Place the following in order of increasing size, starting with the smallest.

amino acid

enzyme

epithelial cell

phospholipid

water molecule

smallest  ....................................................................................................................................

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

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

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

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

 (b) Taking blood samples may pose risks.

  Explain why each of the following precautions is necessary when a blood sample is taken.

  (i) Sterile equipment is used.

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

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

  (ii) A tourniquet is placed around the arm, above the sampling point.

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

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

  (iii) The blood sample is taken from a vein, rather than an artery.

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

 ....................................................................................................................................  [1]
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 (c) Once a blood sample has been taken, a blood smear (film) may be prepared and then 
stained.

  Fig. 1.1, on the insert, is a light micrograph of a blood smear.

  (i) The cell labelled A in Fig. 1.1 is a monocyte.

   Monocytes are a type of leucocyte. Other types of leucocyte include neutrophils and 
lymphocytes.

   Describe how monocytes can be distinguished from other types of leucocyte in a stained 
blood smear such as the smear shown in Fig. 1.1.

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

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

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

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

  (ii) Monocytes develop into macrophages. One role of macrophages is to engulf and break 
down nuclei from maturing red blood cells (erythrocytes).

   Suggest where the digestion and breakdown of red blood cell nuclei may occur.

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

  (iii) State one advantage of removing the nuclei from maturing red blood cells.

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

 Blood smears may appear different from that shown in Fig. 1.1. The appearance of a smear can 
reveal information about the person from whom the blood sample was taken.

 (d) Suggest why a blood smear may show:

  (i) a large number of leucocytes;

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

  (ii) a large number of platelets.

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

 (e) Suggest one reason why an abnormally large number of erythrocytes may be found in a 
blood sample.

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

[Total: 13]
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2 (a) The respiratory tract is lined with epithelium.

  Describe the structure of the epithelium that lines the trachea.

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

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

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

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

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

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

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

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

 Various measurements of lung function are used to help diagnose lung disease and to monitor its 
treatment.

 (b) State what is meant by the following terms:

  (i) vital capacity;

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

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

  (ii) forced expiratory volume 1 (FEV1).

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

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

 One measure of lung function is:

percentage lung function = FEV1
vital capacity

 × 100

 This is particularly useful in identifying possible obstructive disorders of the airways and lungs, 
such as asthma or chronic obstructive pulmonary disease (COPD).

 •  Asthma is a condition that responds to, and can be controlled by, the use of bronchodilators. 
These are drugs that dilate the airways and improve airflow.

 •  COPD lasts for a long period of time and is caused by progressive and permanent damage to 
the lung tissue.

 When the value calculated for the percentage lung function is less than or equal to 70%, this 
indicates an obstructive disorder. A ‘normal’ value is approximately 80%.
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 Table 2.1 shows data relating to three patients, C, D and E, before and after treatment with a 
bronchodilator drug.

Table 2.1

before treatment after treatment

patient age 
(years)

vital
capacity 

(dm3)

FEV1 
(dm3)

percentage 
lung 

function

vital
capacity 

(dm3)

FEV1 
(dm3)

percentage 
lung 

function

C 18 5.5 3.8 69 5.6 4.5

D 45 5.3 3.6 68 5.5 4.0 73

E 78 3.8 2.2 58 3.8 2.2 58

 (c) (i) Calculate the percentage lung function for patient C after treatment with the bronchodilator 
drug.

   Show your working and give your answer to the nearest whole number.

 Answer =  ....................................................  % [2]

  (ii) Using the information in Table 2.1 and your answer to (c)(i), indicate with a tick (✓) in the 
table below a diagnosis for each patient.

diagnosis

patient asthma COPD

C

D

E

[3]

[Total: 10]
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3 (a) Fig. 3.1 is a diagram showing the conduction pathways in the human heart.

X

Y

Fig. 3.1

  (i) Identify X and Y.

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

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

  (ii) Describe the roles of X and Y in the coordination of the heartbeat.

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

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

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

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

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

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

 ....................................................................................................................................  [3]
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 (b) An electrocardiogram (ECG) can be used to detect certain heart abnormalities.

  Fig. 3.2 shows two ECG traces.
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I

II

key:

I trace showing heart abnormality – atrial fibrillation

II normal trace

Fig. 3.2

  (i) State three ways in which trace I differs from trace II.

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

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

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

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

3  ........................................................................................................................................

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

  (ii) In atrial fibrillation, blood flow slows and can even stop. This can result in ‘pooling’ of the 
blood in certain places in the circulatory system.

   Using the information in Fig. 3.2 to help you, suggest why blood flow slows.

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

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

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

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

 ....................................................................................................................................  [2]
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  (iii) People with atrial fibrillation are often given warfarin, an anticoagulant.

   Warfarin interferes with vitamin K metabolism, with the result that prothrombin is not 
activated.

   Explain how the blood clotting process is affected when warfarin is given to a patient.

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 14]
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4 (a) ‘World Blood Donor Day’ is celebrated in June each year. In the UK, this day publicises the 
work of the National Blood Service (Blood Transfusion Service), which collects the 8 000 
donations of blood required each day to provide patients with blood products for treatment.

  (i) State two blood products that are obtained from donated blood.

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

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

  (ii) Donated blood is screened for certain diseases before it is used for treatment.

   Name one disease that donated blood is screened for.

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

 (b) Donated blood for transfusion is buffered and stored at 4 °C.

  Explain why donated blood for transfusion needs to be kept under these conditions.

  In your answer you should refer to enzyme activity.

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 8]
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5 (a) Fig. 5.1, on the insert, is a light micrograph of a section through two blood vessels.

  (i) Name the type of blood vessel labelled G.

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

  (ii) How does the structure of the vessel type labelled H relate to its function?

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

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

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

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

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

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

 ....................................................................................................................................  [3]
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 (b) Fig. 5.2 shows the changes in blood pressure as blood passes through the circulatory 
system.

0

vessel type

pressure
(kPa)

5

10

15

20

vessel A vessel B vessel C vessel D vessel E

right
atrium

left
ventricle

Fig. 5.2

 Complete the following passage by writing the most appropriate word or term in each of the 
spaces.

 Use the information in Fig. 5.2 to help you.

 Blood is distributed around the human body by mass flow. The blood flow in the circulatory system 

is contained within blood vessels and the system is therefore said to be a ……………………… 

system. The pressure in the different vessels varies with the type of vessel. The pressure is lowest 

in vessels of type E, which are called ……………………… , and which return blood to the heart. 

These vessels have ……………………… to prevent the backflow of blood. Pressure fluctuates 

in vessels of type B, which are known as ……………………… , because of the pulsing of blood 

from the heart. Pressure then falls as the blood passes through vessels of type C, known as 

……………………… , where materials are exchanged between the blood and tissue fluid. [5]

[Total: 9]
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6 (a) Table 6.1 shows the concentration of certain ions inside an erythrocyte and in the plasma 
surrounding it.

Table 6.1

concentration (arbitrary units)

ion erythrocyte plasma

chloride   7 121

hydrogencarbonate  15  34

potassium 136   5

sodium  12 138

  Using the information in Table 6.1, suggest which of these ions corresponds to each of the 
statements below.

  Write ‘none’ if none of these ions corresponds to the statement.

  (i) Enters the erythrocyte by active transport.

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

  (ii) Leaves the erythrocyte by active transport.

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

  (iii) Moves through the cell surface membrane by exocytosis.

 ....................................................................................................................................  [1]
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 (b) Diuretics are drugs that remove water from the body by increasing the production of urine.

  One key to success in horse racing requires jockeys to maintain a low weight.

    •  This can often be a problem for the individual, and taking diuretics has been seen as 
a way to assist with weight loss.

    • Excessive use of diuretics is potentially life-threatening.

    • The use of diuretics has been banned by The Jockey Club since 1999.

  Suggest what effect the excessive use of diuretics has on the cells of the body.

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

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

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

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

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

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

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

[Total: 6]

END OF QUESTION PAPER



14

© OCR 2009

BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE



15

© OCR 2009

BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE



16

© OCR 2009

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, 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 1PB. 

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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo 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
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


