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Answer all the questions.

1 In the UK, the National Blood Service (Blood Transfusion Service) collects and stores blood and

blood products.

(a) Describe how a blood sample is taken.

(b) Blood may be stored as whole blood, or may be stored as blood products such as plasma and

serum.

Complete Table 1.1 to indicate whether the components shown are present in whole blood,

plasma or serum.

Use a tick (v) to indicate that the component is present or a cross (X) to indicate that it is

absent.

Table 1.1
components
erythrocytes macrophages prothrombin and

fibrinogen

whole blood

plasma

serum

© OCR 2009
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(c¢) The blood product known as ‘packed red cells’ is often used for transfusions.

Packed red cells are erythrocytes that have been separated from plasma and stored in an
isotonic solution.

(i) Suggest one reason why a person may need to be given a transfusion of packed red
cells.

(ii) Explain, in terms of water potential, why it is not possible to store packed red cells in
distilled water.

(d) In the body, many substances are exchanged between the blood in the capillaries and the
surrounding body tissues.

List three structural features of capillaries that aid the exchange of substances between
blood and the surrounding body tissues.

B e e 2o e e e e e e e oo [3]

[Total: 14]
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2 Fig. 2.1 shows diagrams of different cells labelled A to F. The diagrams are not drawn to scale.

B
W }x
D
E F
Fig. 2.1
(@) (i) Name the type of cell labelled B, C and F.
RSP
OSSR
F oot e e e e e e ———ee e e ———eeeaaa——eeeaaar—eeeeaa—eeeeeaaraeeeaaarneeeeaarreeenans [3]
(ii) Identify X and Y.

K ettt ettt e e e e e t——ee e e ———eeea—t—eeeea_—teeeaa——eeeeaaateeeeanteeeeeanaeeeeaannneeeeaanreeeeeannreeeeanns
| SRR [2]
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(b) Cell A has a large surface area to volume ratio. This means it can achieve a maximum rate of

diffusion.

Describe the structural features of cell A that help it to carry out its function.

(c) Table 2.1 shows the dimensions of cell A and cell F.

Table 2.1
cell | mean thickness/um | surface area/um? volume/um?3
A 1.5 140 105
F 0.4 12000 1800

The surface area to volume ratio for cell A was calculated as 1.33 to 1. This ratio can also be

expressed as 1.33 : 1.

Calculate the surface area to volume ratio for cell F.

Show your working.

© OCR 2009
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Haemoglobin is a protein molecule.

Complete the following passage about haemoglobin by using appropriate words from the list to fill
the gaps. The words may be used once, more than once or not at all.

amino acid calcium condensation eight
fibrous four globular hydrolysis
iron monosaccharide primary quaternary
secondary tertiary three two

Haemoglobin is a large complex ... protein molecule made
from o monomers. These monomers are joined together by
.................................................... reactions.
Each haemoglobin molecule has ............cccco separate polypeptide chains,
which bond together to form the ... structure of the protein. The

polypeptide chains that make up haemoglobin are alpha chains and beta chains. These chains differ
from each other in their sequence of amino acids, which is their ...l
structure.

The function of haemoglobin is to transport oxygen. It is able to do this because, in addition to
polypeptide chains, haemoglobin also contains haem groups. The presence of haem groups
allows each molecule of haemoglobin to carry up t0 ..., molecules
of oxygen. The oxygen molecules are carried boundtothe .............ccoc . atoms
within haem groups.

[Total: 8]
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In this question, one mark is available for the quality of use and organisation of scientific terms.

Cigarette smoke contains over 4 000 different chemical components. Many of these are harmful to
health and can cause a number of different conditions.

Describe the effects of long term exposure to cigarette smoke on the respiratory system.

Quality of Written Communication [1]

[Total: 9]
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5 Lipid and lipid-based molecules have many functions in the human body. They can act as energy
storage molecules, as structural components of membranes or as hormones.

(a) Table 5.1 shows diagrams of a range of lipid and lipid-based molecules with different
structures.

(i) Complete Table 5.1 by identifying each type of molecule. The first one has been done for

you.
Table 5.1
diagram of molecule type of molecule
P unsaturated triglyceride
[ PN NN
Q m .................................................
SO B O R
T e e e VS
S| T IS |
[3]
(i) Explain why molecule P differs in shape from molecule Q.
...................................................................................................................................... [2]

© OCR 2009
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High blood lipid concentration is one risk factor associated with coronary heart disease
(CHD). Lipid and lipid-based molecules are transported mainly in the blood in the form of
lipoproteins.

Low density lipoproteins (LDL) and high density lipoproteins (HDL) are two categories of
lipoprotein.

Explain why blood concentrations of LDL and HDL are measured to assess the risk of CHD.

[Total: 8]
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Glycogen is a polysaccharide that is stored in the tissues of the liver.

(a) Name one tissue in the body, other than the liver, that can store glycogen.

The formation of glycogen from glucose inside cells is a process that involves the formation of an
intermediate compound.

Fig. 6.1 outlines the formation of glycogen in liver cells.

CH,OH
H O H
H glucose
OH H
HO HO
H OH
enzyme 1
CH,OH '
H O H \
H intermediate
OH H compound
HO
H OH
enzyme 2
Y
glycogen

Fig. 6.1

(b) Suggest why enzyme 2 can use the intermediate compound as a substrate but cannot use
glucose as a substrate. Credit will be given for using information from Fig. 6.1 in your answer.

© OCR 2009 Turn over
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(c) Fig. 6.2 shows the results of an investigation to determine how changing the concentration
of the intermediate compound affects the rate of glycogen formation. All other variables were
kept constant.

25

20 g

15

rate of

glycogen

formation

/ umol min™’!
10

0 ==
0 1 2 3 4 5 6 7 8 9 10 11 12 13

concentration of intermediate / arbitrary units

Fig. 6.2

(i) Using Fig. 6.2, describe the effect on the rate of glycogen formation of increasing the
concentration of the intermediate from 0 to 10 arbitrary units.

© OCR 2009
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(ii) Explain why the rate of glycogen formation remained constant in the region labelled Z in

Fig. 6.2.
...................................................................................................................................... [2]
(d) Glucose molecules that are used to form glycogen in liver cells enter these cells by facilitated
diffusion.

It is important that glucose is converted to the intermediate compound quickly inside liver
cells to ensure that glucose continues to enter the cells at a suitable rate.

Explain why.

[Total: 12]

END OF QUESTION PAPER

© OCR 2009



14
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2009



15
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2009



16

PLEASE DO NOT WRITE ON THIS PAGE

OCRY

RECOGNISING ACHIEVEMENT

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES),
which is itself a department of the University of Cambridge.

© OCR 2009




<<
  /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


