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INSTRUCTIONS TO CANDIDATES

• The Insert will be found in the centre of this 
document.

• 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.

• Answer ALL the questions.

• 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).

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 40.

• A list of physics equations is printed on pages 4 and 5.

• An enlarged Periodic Table is provided.

•   Where you see this icon you will be awarded 
marks for the quality of written communication 
in your answer.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS

USEFUL RELATIONSHIPS

EXPLAINING MOTION

speed = distance travelled
time taken

momentum = mass × velocity

change of 
momentum

 =  resultant force ×  time for which it acts

work done 
by a force

 =  force × distance moved in the 
direction of the force

change in energy = work done

change in GPE = weight × vertical height difference

kinetic energy = 1
2

 × mass × [velocity]2
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ELECTRIC CIRCUITS

resistance = voltage
current

voltage across
primary coil

voltage across
secondary coil

 
  =  

number of turns 
in primary coil

number of turns 
in secondary coil

energy transferred = power × time

power = potential difference × current

efficiency = 
energy usefully transferred

total energy supplied  × 100%

THE WAVE MODEL OF RADIATION

wave speed = frequency × wavelength
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Answer ALL the questions.

1 This question is based on the article ‘Hypothermia – a 
hazard for mountaineers’.

 (a) Temperature regulation is an example of 
homeostasis.

  (i) Name two EFFECTORS involved in the process 
of temperature regulation in humans.

 ________________ and  ________________ [1]

  (ii) Describe the role of the HYPOTHALAMUS in 
temperature regulation.

    One mark will be for writing in sentences with 
correct spelling, punctuation and grammar.

 _______________________________________

 _______________________________________

 _______________________________________

 ___________________________________ [2+1]
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  (iii) Homeostasis involves negative feedback.

   What is negative feedback?

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (b) The article gives a list of symptoms for 
hypothermia.

  Fingers and toes can appear pale when a person 
suffers from moderate hypothermia.

  Use your knowledge of temperature regulation to 
explain how this happens.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (c) The core body temperatures of twenty 
mountaineers are recorded.

  The temperatures (°C) are shown below.

33.5 33.7 33.9 34.2 34.5

34.9 35.1 35.6 35.8 36.0

36.1 36.8 36.9 37.0 37.2

37.4 37.4 37.8 37.9 38.0

  (i) What percentage of the group of mountaineers 
have core body temperatures within the 
NORMAL range stated in the article?

   Show your working.

percentage =  _______________________  % [1]

  (ii) According to the information in the article, 
some of the mountaineers suffer from 
HYPOTHERMIA.

   What is the MEAN core body temperature of 
the mountaineers with hypothermia?

   Show your working.

mean =  __________________________  °C [1]
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 (d) The article gives advice to help avoid hypothermia.

  Explain why wearing wet clothes increases the 
risk of getting hypothermia.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (e) Respiration is a chemical reaction.

  This reaction is controlled by enzymes.

  Explain why severe hypothermia is so dangerous 
to the body.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 14]
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2 This question is based on the article ‘The dangers and 
delights of chlorine and bromine’.

 (a) Chlorine is extracted by passing electricity 
through a solution of sodium chloride dissolved in 
water.

  Sodium chloride is an ionic compound.

  (i) Explain how sodium chloride solution 
conducts electricity.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) The equation shows what happens when 
electricity passes through the solution.

   Complete the equation by 

     • adding numbers to balance the equation
     • adding the missing state symbols.

2NaCl (    ) + _____ H2O(l ) 

Cl 2(    ) + H2(    ) + _____ NaOH(aq)
[2]

  (iii) One of the products of the reaction is chlorine.

   What are the names of the OTHER two 
products of the reaction?

 ________________  and  _______________ [1]
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 (b) At room temperature, iodine is a grey element in 
the solid state.

  (i) Describe the COLOUR and STATE of chlorine 
and bromine at room temperature.

 _______________________________________

 _____________________________________ [2]

  (ii) The article discusses why a large spillage 
of chlorine is more hazardous than a large 
spillage of bromine.

   Suggest TWO reasons why.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (c) Chlorine, bromine and iodine all form ions with a 
single negative charge.

  Use ideas about electron arrangements to explain 
why.

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (d) Iodine is extracted from sodium iodide in sea 
water.

  Sodium bromide and sodium iodide react in a 
similar way with chlorine.

  (i) Explain why chlorine can be used to extract 
iodine from sodium iodide.

   Use information from the article to help you.

 _______________________________________

 _______________________________________

 _____________________________________ [1]

  (ii) The table shows some information about the 
physical properties of group 7 elements.

element
melting point 

in °C
boiling point 

in °C
density in 

g / cm3

chlorine –101 –34 0.003

bromine –7 59 3.1

iodine 114 184 4.9

   How do these properties of group 7 elements 
change down the group?

 _______________________________________

 _____________________________________ [1]

[Total: 13]
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3 This question is based on the article ‘The National 
Grid’.

 (a) Describe and explain how this generator produces 
electricity.

  Use the diagram to help you.

  

N S

a.c.
output

electromagnet

coils

iron

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [4]
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 (b) The graph shows how the output of the generator 
changes with time.

voltage

time

  The magnet is now rotated twice as fast.

  Draw the new output on the graph. [2]

 (c) Energy is lost from the cables of the National Grid.

  (i) Explain how energy is lost from the cables.

   Your answer should include what happens 
inside the cables.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [3]
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  (ii) Why would it be beneficial to build new power 
stations in the south of the UK?

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (d) A particular transformer joins two parts of the 
National Grid.

  The ratio of the number of turns in its primary 
coil to the number of turns in its secondary coil 
is 11 to 16.

  Different parts of the National Grid operate at 
different voltages.

  Between which two voltages quoted in the article, 
is the transformer working?

  Show a calculation that supports your answer.

  the transformer converts _______________ kV

  into _______________ kV [2]

[Total: 13]
END OF QUESTION PAPER
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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


