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1 The diagram shows part of the respiratory system.

direction of
blood flow

blood
vessel

red blood cell

(@) Name parts A and B.  [2 marks]
A
B

(b) On the diagram, draw an arrow to show the movement
of oxygen when gas exchange occurs during
breathing in.  [1 mark]
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(c) Use the diagram to help describe and explain two ways
the respiratory system is adapted for gas exchange.
[4 marks]

1. Description

Explanation

2. Description

Explanation
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2 (a) The photograph shows a Sumatran tiger. It lives in
forests on the island of Sumatra in Indonesia.

Table 1 shows the change in the population of
Sumatran tigers on the island over a period of 40 years.

Table 1

Year Number of Sumatran tigers
1980 1000

1990 850

2000 750

2010 625

2020 495

(1) What is meant by the term ‘population?  [1 mark]
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Look at Table 1.

(if) Calculate the percentage decrease in the number of
Sumatran tigers from 1990 to 2010.  [3 marks]

Show your working.

%
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(b) Table 2 shows the area of forest on the island of
Sumatra between 1990 and 2010.

Table 2

Year Area of forest/million hectares

1990 |21
2000 |16
2010 (13

(i) Use evidence from Table 1 and Table 2 to suggest
and explain what may have caused the change in
the population of Sumatran tigers.  [2 marks]

(if) Suggest one other cause of this change in the
population of Sumatran tigers.  [1 mark]
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(ifi)Suggest one government initiative which could be
introduced to protect the population of Sumatran
tigers. [1 mark]
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3 Fats are large biological molecules.

(a) Name the two smaller biological molecules that make
up fats. [2 marks]

1.

2.

A food label gives information about biological molecules in
the food.

The table shows some information from the food labels of
three different foods, A, B and C.

Average values per 100g
Food

Protein/g Carbohydrate/g
A 9.9 35.7
B 24.0 15.2
C 6.0 57.6

(b) Suggest which food, A, B or C, has the highest energy
content. [2 marks]

Explain your choice.
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Carbohydrates can be simple or complex.

(c) Name the complex storage carbohydrates in
[2 marks]

e animals.

e plants.
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4 The diagram shows structures found in the digestive

system.
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(@) Name these structures. [1 mark]

(b) Name the part of the digestive system where these
structures are found. [1 mark]
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(c) (i) Name part X. [1 mark]

(ii) Explain how part X helps to maintain a high
concentration gradient for the efficient absorption of
digested food molecules. [1 mark]

(d) Name one digested food molecule found in part X.
[1 mark]
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5 The diagram shows part of a reflex arc.

T

(a) Name the type of neurone labelled A. [1 mark]

(b) (i) Draw an arrow in the box to show the direction of
the nerve impulse in neurone A.  [1 mark]

(ii) Draw a around a synapse. [1 mark]

(ifi)Draw a line labelled E to the effector.  [1 mark]

(c) What type of signal passes along a neurone?  [1 mark]
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6 (a) Complete the balanced chemical equation for
photosynthesis.  [3 marks]

light
+| 6COp [—» +
chlorophyill

(b) The graph shows the effect of light intensity on the rate
of photosynthesis in a plant at 15°C.
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(i) At what intensity does light stop being a limiting
factor? [2 marks]

Explain your answer.

Light intensity arbitrary units

(if) Draw a line on the graph to show the rate of

photosynthesis when the temperature is increased to
20°C. [2 marks]

(iii) Give one factor, other than temperature, that could
be limiting the rate of photosynthesis at a light
intensity of 10 arbitrary units.  [1 mark]
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7 The diagram shows part of the nitrogen cycle.

»  Nitrogen gas in the air

Process X

Animal protein

Plant protein
A \

Death and
decomposition

Process Z

!

' Nitrogen compounds in the soil [¢—

(@) Name and describe processes X and Y.  [4 marks]
X

Description

Y

Description
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(b) Describe how plants absorb nitrogen compounds from
the soil.  [3 marks]
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The table shows the yield of wheat obtained from two fields.

One field has well-drained soil and the other has
waterlogged soil.

Type of soil in field |Yield of wheat/tonnes

Well-drained 9.33

Waterlogged 8.21

(c) Explain the difference in the yield of wheat obtained in
the two fields.  [4 marks]
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8 (a) Give two functions of the kidney.  [2 marks]
1.
2.
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(b)

500

The graph shows the volume of urine produced by an
adult over a three-hour period (180 minutes).

At the end of each 30-minute period, the volume of
urine produced was measured.

At the end of the first hour, the adult drank 1000cm?
(1 litre) of water.

400

300

Volume of urine produced at the end of each

30-minute period / cm3
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Before drinking 1000 cm? of water, the rate of urine
production was 100cm3 per hour.

(i) Calculate the overall rate of urine production per
hour after the adult drank 1000cm3 of water.
[4 marks]

Show your working.

cm3 hr1

(ii) Name the hormone which controls the volume of
urine production.  [1 mark]
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After drinking 1000 cm? of water, the adult produced less
of this hormone.

(ifi)Explain how a reduced volume of this hormone
affects the kidneys and urine production.
[3 marks]

Urine is one way water is lost from the body.

(iv) Give two other ways water is lost from the body.
[2 marks]

1.
2.

22



9 Leukaemia is a type of cancer which occurs in the bone
marrow.

It affects the production of white blood cells.
The table shows the average number of new cases of

leukaemia diagnosed per year for different age groups in
the UK from 2013 to 2015.

Age group/ |Average number of new cases per year
years Males Females

0-4 168 144

5-9 92 63

10-14 58 44

15-19 62 37

(a) Describe one similarity and one difference in the trends
for males and females. [2 marks]

Similarity

Difference
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(b) The diagram shows how stem cells may be used to
treat leukaemia.

Step 1
Stem cells removed

from the patient’s
bone marrow

Step 2

Stem cells cultured in
a Petri dish

Step 3

Patient given
pre-treatments

) Stem cells
%7' transplanted into
// / | > patient
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In step 1 of this treatment, stem cells are removed from
the patient’'s own bone marrow.

(i) Suggest one advantage of using the patient’s own
stem cells. [1 mark]

(ii) Give one other source of stem cells for use in
medical treatments.  [1 mark]

(ifi) Step 3 shows two types of pre-treatments that a
patient with leukaemia may be given before their
stem cells are transplanted.

« Name these two types of pre-treatments in step 3.

« Explain their function.

« Give the risks associated with these
pre-treatments. [6 marks]

In this question you will be assessed on your
written communication skills, including the use
of specialist scientific terms.
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Step 4 shows the stem cells being transplanted into the
patient’s body.

(iv) Describe what happens to these stem cells when
they are transplanted into the patient's body.
[3 marks]
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This is the end of the question paper




SOURCES

Q1 . . . . Source: © Getty Images
Q2(a). . . Source: © Getty Images
Q2(a) Table1. . . Source: Adapted from © Project Ark Foundation

Q2(b) Table2. . . Source: “Mapping and monitoring deforestation and forest degradation in Sumatra (Indonesia) using Landsat time series
data sets from 1990 to 2010” © Belinda Arunarwati Margono et al 2012. Environ. Res. Lett. 7 034010 DOI 10.1088/1748-9326/7/3/034010

Published 19 July 2012

Q4 . . . . Source: © Getty Images

Q5 . . . . Source: ©© CCEA

Q9 . . . . Source: © Based on a graphic created by Cancer Research UK

Q9(b). . . Source: © www.biologyjunction.com/images/maturestemcelltreatment and www.therapies.com/images/surgery

Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

13405.02 MV18

Examiner Number

For Examiner’s
use only

Question
Number Marks

O|INOlO |~ |W|IN|~

©

Total
Marks





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




