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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. HB pencil may be used for graphs and 
diagrams only.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your candidate number, 
centre number and question number(s).

• Answer ALL the questions.

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [ ] at the 
end of each question or part question.

• The total number of marks for this paper is 36.
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Answer ALL the questions.

1 Scientific detection is used in law enforcement 
(Forensic Science Service), environmental protection 
(Environment Agency) and consumer protection 
(Food Standards Agency).

 (a) Insert the CODE LETTER of each organisation 
to show which is responsible for each TYPE OF 
SCIENTIFIC DETECTION.

  For Forensic Science Service insert code A.
  For Environment Agency insert code B.
  For Food Standards Agency insert code C.

type of scientifi c detection code letter

match and identify fi nger prints

monitor river water samples

check air quality

investigate outbreaks of food poisoning

check the safety of food packaging

analyse samples from a crime scene

 [2]
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 (b) COLLECTING and STORING scientific evidence is 
an important part of scientific detection.

  Which of the following are stages in this process?
  Put ticks (✓) in the boxes next to the THREE 

correct answers.

collect representative samples

copy samples for multiple use

dispose of samples within a six week period

avoid contamination of samples

avoid interfering with samples

 [2]
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 (c) Good laboratory practice is important to produce 
reliable results.

  Good laboratory practice depends upon
 • keeping to health & safety regulations
 • maintenance and checking of equipment
 • staff training.

  Complete the table about good laboratory 
practice.

  Put a tick (✓) in the correct box for each ROW.

task health & 
safety

checking 
equipment

staff 
training

clearing the work 
surface after 
completing an 
investigation

showing a 
colleague how 
to operate new 
equipment

calibrating a 
colorimeter

attending courses 
on new techniques 
and methods

having a first 
aider’s telephone 
number on the 
wall

 [2]

[Total: 6]
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2 Scientists sometimes use light microscopes when 
examining evidence.

 (a) Complete the labels on the diagram of the light 
microscope.

  Choose from the following parts of a microscope.

  eyepiece
  focussing-knob
  lamp
  objective-lens
  slide-clip
  stage
 [2]
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 (b) The microscope in the drawing is used with a ×15 
eyepiece and a ×50 objective lens.

  Calculate the magnifying power of the 
microscope.

  Show your working.

answer =  ________________________________ [2]

 (c) Light microscopes have some advantages and 
some disadvantages compared to electron 
microscopes.

  Complete the table by putting a tick (✓) in the box 
next to each ADVANTAGE of a light microscope 
compared to an electron microscope.

electron microscopes have greater magnification

light microscopes are quicker to set up

electron microscopes are more expensive

light microscopes can examine living material

electron microscopes have greater resolution

 [2]

[Total: 6]
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3 A forensic scientist examines a pollen grain found on 
a suspect’s clothing.

 

SCALE ×100

 (a) Describe two of the main features of the POLLEN 
GRAIN.

feature 1 ___________________________________

 __________________________________________

feature 2 ___________________________________

 __________________________________________
 [2]
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 (b) Calculate the actual size of the pollen grain.

  (i) Use your ruler to measure the width of the 
pollen grain image.

answer =  _________________________ mm [1]

  (ii) Use the SCALE to calculate the actual size of 
the pollen grain.

   Show your working.

answer =  _________________________ mm [2]

[Total: 5]
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4 Sometimes electron microscopes are used to examine 
evidence.

 (a) Which of the statements about electron 
microscopes is TRUE?

  Put a tick (✓) in the box next to the correct answer.

An electron microscope uses a beam of …

… electrons only.

… light only.

… both electrons and light.

… neither electrons nor light.

 [1]

 (b) Which of the statements about atoms is TRUE?
  Put a tick (✓) in the box next to the correct answer.

An atom consists of a tiny …

… negative nucleus surrounded by 
positive electrons.

… positive nucleus surrounded by 
positive electrons.

… negative nucleus surrounded by 
negative electrons.

… positive nucleus surrounded by 
negative electrons.

 [1]
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 (c) Other ways of collecting information include 
colour matching and colorimetry.

  Which of these statements describe what 
colorimetry can be used for?

  Put ticks (✓) in the boxes next to the TWO correct 
answers.

Colorimetry can be used to …

… fi nd the pH of different substances.

… produce quantitative results.

… discriminate between different colours.

… identify different substances.

… measure the intensity of a colour.

 [2]

 (d) Explain why using cards of different colours is 
NOT a very accurate way of matching the colour of 
a sample during analysis.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 6]
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5 Two-way paper chromatography can be used to 
separate the different food dyes in drinks.

 First a normal paper chromatogram is made and left 
to dry.

 The paper is then turned through 90° and the 
process is repeated using a different solvent.

 Food dyes have different solubility in different 
solvents.

 The diagrams opposite show the results of each stage 
for a coloured drink.

 (a) Use the information from these diagrams to 
answer these questions.

  (i) Write down the letter of the dye which is 
INSOLUBLE in solvent 2.

   ____________ [1]

  (ii) For the second run, how many different 
colours have been separated from spot X?

   ____________ [1]

  (iii) In TOTAL, how many colours have been 
separated by using this two-way method?

   ____________ [1]

  (iv) If only solvent 2 had been used to make a one-
way chromatogram from the drink, which dyes 
would NOT have been separated?

   _____________________ [1]
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 (b) Paper chromatograms have both stationary and 
mobile phases.

  Draw a straight line linking the PHASE with its 
correct DESCRIPTION.

PHASE DESCRIPTION

dyes

stationary phase

solvent

mobile phase

paper
 [1]

 (c) Explain the advantages of using gas 
chromatography (GC) over paper chromatography 
when separating complex mixtures.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 7]
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6 William tests an unknown solution with both red and 
blue litmus paper.

 (a) The bottom part of each strip of litmus paper is 
dipped into the solution.

key

red blue

Here are the results of the tests.

  (i) What does the result tell William about the 
solution?

 _____________________________________ [1]
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  (ii) Explain why this is an example of a qualitative 
test.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (b) Write down an example of a semi-quantitative test 
used in colour analysis.

 ________________________________________ [1]

 (c) Write down TWO medical conditions for which 
colour testing kits are used for diagnosis.

 __________________________________________

 ________________________________________ [2]

[Total: 6]

END OF QUESTION PAPER
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OCR is committed to seeking permission to reproduce all third-party content 
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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 
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examination series.
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<<
  /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


