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Instructions to Candidates

Write your Centre Number and Candidate
Number in the spaces provided at the top of
this page.

You must answer the questions in the
spaces provided.

Do not write on blank pages.

Complete questions in black ink and use a dark
HB pencil for drawings and graphs.

Do not write with a gel pen.

Answer all ten questions.
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Information for Candidates

The total mark for this paper is 90.

Figures in brackets printed at the end of each
guestion indicate the marks awarded to each
guestion or part question.

You may use a scientific calculator.

Quality of written communication will be assessed
in Question 8(c).
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1 The diagram shows a section through the
heart.

(a) Name blood vessels A, B and F.
[3 marks]

A
B
F
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(b) Name the type of structure labelled C.

Give the function of structure C.
[3 marks]

Type of structure
Function

(c) (i) Describe how the pressure in
chamber D differs from the pressure
In chamber E.  [1 mark]

(if) Give two differences between
the composition of blood in heart
chambers D and E. [2 marks]
1.

2.
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2 Chlamydia is an example of a communicable
disease caused by a microorganism.

(a) Give the type of microorganism which
causes chlamydia. [1 mark]

(b) Describe how chlamydia can spread
from one person to another. [1 mark]

(c) The table shows the number of people
diagnosed with chlamydia in Northern
Ireland between 2017 and 2020.

2017 1684
2018 1787
2019 |1863
2020 |775
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(i) Calculate the percentage increase in
the number of people diagnosed with
chlamydia between 2017 and 2018.
[4 marks]

Give your answer to one decimal
place.

Show your working.

%
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(if) Suggest two possible reasons why
the number of people diagnosed
with chlamydia decreased from
2019 to 2020. [2 marks]

1.

2.

(d) Give the type of treatment used for
chlamydia. [1 mark]
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3 (a) The diagram shows an ovum surrounded
by sperm cells.

nucleus
of ovum

nucleus
of sperm

(i) Name the type of cell division which
produces ova and sperm. [1 mark]
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(ii) Give the term used to describe the
number of chromosomes inside the
nucleus of an ovum and a sperm.
[1 mark]

A flagellum adapts the sperm to swim
to an ovum.

(b) (i) Describe and explain one other way
a sperm is adapted to swim to an
ovum. [2 marks]
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Fertilisation occurs when the nucleus
of an ovum fuses with the nucleus of a

sperm.

(if) Name the cell produced by
fertilisation.  [1 mark]

(iii)Give evidence from the diagram
which suggests that fertilisation of this
ovum is likely to be successful.

[1 mark]

11 [Turn over



4 A plant cell was placed in water for
one hour.

(a) Give the term used to describe the

appearance of this cell after one hour in
water. [1 mark]

(b) (i) Name the part of a plant cell that is
selectively permeable. [1 mark]

(if) Describe and explain the effect of
moving a plant cell from water into a
strong sugar solution.  [4 marks]
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5 (a) An arteriole is a small blood vessel which
branches off an artery and leads to
caplillaries.

The illustration shows red blood cells
leaving an arteriole and entering the
capillaries.

capillary

capillary

arteriole
capillary B capillary
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(i) Use evidence from the illustration to
describe and explain how the shape
of a red blood cell adapts it for gas
exchange. [2 marks]

Description

Explanation
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15882.04 MV24

The average speed of blood flow in an
arteriole is 2.4 millimetres per second
and in a capillary it is 0.6 millimetres per
second.

The average speed of blood flow is lower
In a capillary than in an arteriole.

(if) Calculate how many times lower.
[2 marks]

Show your working.

times

16



(ili)Use evidence from the illustration
to explain how the size of a red
blood cell, compared to the size of a
capillary, adapts it to increase the rate
of gas exchange in a capillary.
[2 marks]
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(b) Plasma transports water to the

15882.04 MV24

capillaries.

Water leaves the capillaries and enters
the body cells.

(i) Name one other substance which
leaves the capillaries and enters the
body cells. [1 mark]

(if) Name two other substances which
are transported in the plasma.
[2 marks]

1.
2.
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6 (a) The diagram shows the first response of
a lymphocyte to bacteria.

S\ = 7
< L —> <

%
%%

lymphocyte protein X bacterium antigens

(i) Name protein X.  [1 mark]

(if) Name the type of immunity shown in
the diagram. [1 mark]
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If the same type of bacteria invades the
body again, a secondary response takes
place.

(ili)Describe the immune response which
takes place when the same type of
bacteria invades the body a second
time. [3 marks]

20



(b) (i) Name one other type of white
blood cell. [1 mark]

(if) Describe the role of these white blood
cells in defending the body against
disease. [2 marks]
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7 (a) Complete the following description of
evolution.  [3 marks]

Evolution is described as a continuing
process of natural selection that leads
to gradual changes in organisms over

This may result in the formation

of a new species which is better

to survive.

The failure of a species to adjust to
environmental change may result in that
species becoming
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(b) The table shows some information about
the evolution of the giraffe.

Millions (Bones in _
of years|eck Body Height/m
ago
5.7
1
2.3
10
20 1.7
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(i) Use evidence and data from the
table to describe the changes which
have occurred during the evolution of
the giraffe.  [3 marks]

(ii) Suggest how this evolution is an
advantage to the giraffe. [1 mark]

The study of fossils provides evidence
for evolution.

(iii)What is a fossil?  [1 mark]
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8 Arecessive allele in goats causes them to
faint when they are startled.

'ﬁ”'—r“f";m
A

(a) Explain what is meant by a recessive
allele. [2 marks]

Recessive

Allele

15882.04 MV24 2 6



The pedigree diagram shows the kids
(offspring of goats) produced by two goats,
Buddy and Belle.

Buddy

O

Belle

Key
O normal female

O

Poppy  Butch

normal male
‘ ‘ female fainter

Daffodil

(b) Use information from the pedigree
diagram to complete the Punnett square.

Use the letter A to represent the normal
allele and the letter a to represent the
allele for fainting.  [3 marks]

Belle

15882.04 MV24

Buddy
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Poppy is a normal (non-fainter) goat.

(c) Describe how a breeder could determine
the genotype of Poppy. [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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9 The graphs below and opposite show

some changes which occur during a 28-day

menstrual cycle.
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(a) In this 28-day menstrual cycle,

menstruation takes place between day
0 and day 4.

(i) Describe what happens to the uterus
lining during this time.  [1 mark]

(ii) Use evidence from graphs A, B and
C to suggest two factors which could

cause menstruation to take place.
[2 marks]

No data is required in your answer.
1.

2.
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(b) Following menstruation, the oestrogen
level (graph B) changes.

(i) Describe this change in the oestrogen
level and give the effect of this
change on the uterus lining.

[2 marks]

(ii) Explain the importance of this change
in the lining of the uterus if fertilisation
had occurred. [1 mark]
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(c) Ovulation takes place on day 14.
(i) Describe the change in body
temperature (graph C) between day
13 and day 14. [2 marks]

Use data to support your answer.

(if) Suggest how monitoring body
temperature could be used to reduce
the chances of becoming pregnant.
[2 marks]
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One type of contraceptive pill contains high
levels of both progesterone and oestrogen.

(d) Use evidence from graphs A and B to
suggest how this type of contraceptive
pill works.  [3 marks]
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10 (a) Give the term used to describe the entire
genetic material of an organism.
[1 mark]

(b) Describe the structure of DNA.
[3 marks]
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(c) The diagram shows the sequence of
bases in a short length of DNA which

codes for a particular protein.

base triplet

f

A|G||C|C|IG|CA|GT|GT|G|T|G

AYd

AYd
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The table shows the amino acids coded
for by each DNA base triplet.

DNA base triplet |Amino acid
AGA serine
AGG serine
AGT serine
AGC serine
CGC alanine
GCA arginine
GTG histidine
GAA leucine
GAG leucine
GAT leucine
GAC leucine
TGA threonine
TGT threonine

15882.04 MV24 3 8



Changing the third base of the base
triplet at position Y may be less harmful
to the organism than changing the first
base of the same base triplet, at
position X.

(i) Use evidence from the table to
explain why.  [3 marks]
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(if) Complete the sequence of amino
acids produced if the base at
position Y was removed from the
short length of DNA.  [2 marks]

Two amino acids have been given.

|:| arginine |:| threonine

(ili)Suggest why removing the base at
position Y may be more harmful to an
organism than changing the base to
a different base, at position Y.

[2 marks]

This is the end of the question paper

15882.04 MV24 40



Blank Page

15882.04 MV24 4 1



Blank Page

15882.04 MV24 42



Blank Page

15882.04 MV24 43



SOURCES

Q1 . . . . © Chief Examiner
Q2(c) . . © www.publichealth.hscni.net
Q3 . . . . ©Adapted from Getty Images

Q5(a) . . © Getty Images

Q6(a). . . © Chief Examiner

Q7(b). . . © Adapted from https://royalsocietypublishing.org/doi/full/10.1098/rsos. 150393
Q8 . . . . © Getty Images

Q10(c) . . © Principal Examiner

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.

15882.04 MV24

Examiner Number

For Examiner’s
use only

Question
Number Marks

O|INO|O |~ |W|IN|~

©

N
o

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


