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AS SCIENCE RELATIONSHIPS SHEET

pressure = force ÷ area

energy transferred = mass × specific heat capacity × temperature rise

density = mass ÷ volume

wavenumber = 1 / wavelength

speed = frequency × wavelength

energy = Planck constant × frequency

current = charge ÷ time

power = voltage × current

power loss = (current)2 × resistance
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Answer all the questions.

1 This question is about an ecosystem in the North Sea.

 (a) Algae are autotrophs.

  State what is meant by the term autotroph.

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Fig. 1.1 shows the typical abundance over the course of a year of one species of algae in the 
North Sea in the 1970s and the 1990s.

J F M A M J J
month

A S O N D

1970s
1990s

abundance

Key

Fig. 1.1

  (i) Describe the variation in the abundance of the algae during the course of a year in the 
1970s.

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Suggest two reasons for this pattern of abundance over the course of a year in the 
1970s.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]
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  (iii) Describe how the pattern of abundance of the algae has changed between the 1970s 
and the 1990s.

 .......................................................................................................................................... .

 .....................................................................................................................................  [2]

  (iv) Suggest two reasons for this change.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]

 (c) When algae die, they fall to the seabed and are broken down.

  Describe how this happens.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (d) Fishing has affected the biodiversity of the North Sea.

  What is meant by the term biodiversity?

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (e) Fig. 1.2 represents a food web in the North Sea.

Phytoplankton

SUN

Crab
larvae

Fish
larvae

Humpback
Whale

Krill

Herring

Fish
Jellyfish

Puffin

Codfish

Sharks
Sea

turtles

Lobsters Eiders
(sea birds)

Clams
Mussels

Copepods

Fig. 1.2

  Describe and explain the effect that over-fishing for herring will have upon the populations of 
different organisms in the food web.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 [Total: 16]
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2 Fig. 2.1 shows a plant and its roots.

root hairs

Fig. 2.1

 (a) Plants absorb water and mineral ions through fine hairs at the tips of their roots. Mineral ions 
are essential for healthy plant growth.

  Name one such mineral ion, and state its function in the plant.

ion  .............................................................................................................................................

function  ...............................................................................................................................  [2]
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 (b) Substances including mineral ions can pass through the cell membrane of the root hair.

  Fig. 2.2 shows a diagram of a cell membrane.

protein molecules

double layer
of phospholipid

molecules

channelfluid outside cell

fluid inside cell

Fig. 2.2

  Describe the processes by which substances can pass through the cell membrane.

 In your answer you should use appropriate technical terms, spelled correctly.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [5]

 (c) The root hair cells only function well if the soil structure is open enough to let plenty of air in.

  (i) Which gas is essential for the roots to work efficiently?

 .....................................................................................................................................  [1]

  (ii) Explain why it is necessary.

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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 (d) If a soil becomes waterlogged, the air in the soil is replaced by water.

  Explain how this causes loss of nutrient ions from the soil.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 [Total: 13]
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3 Radar is a detection system which uses microwaves, a form of electromagnetic radiation. 

 (a) Insert each of the following types of electromagnetic waves onto the appropriate line on 
Fig. 3.1 below:

gamma rays

……….......………

……….......………

visible light

……….......………

……….......………

radio waves

infrared microwaves ultraviolet X-rays

increasing wavelength

 [2]
Fig. 3.1

 (b) The Cassini spacecraft (Fig. 3.2) used radar to investigate Titan, one of the moons of the 
planet Saturn.

Fig. 3.2

  (i) Describe how radar was used to obtain information about Titan.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]
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  (ii) Suggest what this information told scientists about the surface of Titan.

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) Suggest how the data was sent back to Earth.

 .....................................................................................................................................  [1]

 (c) Saturn can be viewed from the Earth’s surface using a telescope.

  Describe how the Earth’s atmosphere makes viewing objects in space more difficult.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (d) Astronomers usually look through telescopes at night.

  Name the type of cells in the eye responsible for vision in low light.

 .............................................................................................................................................  [1]

 [Total: 12]



12

© OCR 2013

4 The Amazon rainforest has suffered two major droughts in recent years.

dry rainforest

 (a) Water is essential for trees to photosynthesise.

  Describe what happens to water molecules during photosynthesis.

 In your answer you should make clear how the steps in the process are sequenced.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (b) If trees are unable to photosynthesise, they will die.

  Explain the effect this will have on the amount of carbon dioxide gas in the atmosphere.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]
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 (c) A change in atmospheric carbon dioxide levels could result in a positive feedback loop.

  (i) What is meant by the term positive feedback loop in this context?

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Suggest how a change in atmospheric carbon dioxide could trigger a positive feedback 
loop in the Amazon rainforest.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 (d) The health of the trees in the rainforest can be monitored by satellite using electromagnetic 
radiation.

  (i) State the type of electromagnetic radiation used in this way.

 .....................................................................................................................................  [1]

  (ii) The radiation used has a wavelength of 790 nm.
   1.0 nm = 1.0 × 10–9 m

   Calculate the frequency of the radiation, if its speed is 3.0 × 108 ms–1.

   Give your answer in standard form and to 2 significant figures.

 frequency =  ................................... unit ................ [4]

 (e) Scientists are concerned about the extinction of plant species within the rainforest.
  Suggest one reason for their concern.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 [Total: 19]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional answer space is required, you should use the following lined page(s). The question 
number(s) must be clearly shown in the margins.
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Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE. 

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.



<<
  /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


