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Answer all the questions.

This question is based on the case study ‘Cancer in children around Sutro Tower, San Francisco’.

1 (a) Look at the data in Table 1.

  ‘A higher percentage of children living within 500 m of the mast developed cancer compared 
to the children in the control group.’

  Use calculations to show that this statement is true.

[2]

 (b) The original hypothesis for the study was that ‘Exposure to radio and microwave radiation 
causes cancer in children living near the tower.’

  Give two pieces of information in the case study that do not support the hypothesis.

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

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

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

 (c) People who live near the tower do not all get the same exposure to FM and UHF radio waves.

  Look at Graph 1 in the article.

  Describe how the exposure to UHF and FM radio waves change as you move away from the 
tower.

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

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

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

 .............................................................................................................................................. [3] 
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 (d) Look at Graph 2 in the article.

  Which statements about Graph 2 are true and which are false?

  Put a tick (✓) in one box in each row.

True (✓) False (✓)

The nearer to the tower, the lower the risk of 
developing cancer.

There is a correlation between developing cancer 
and exposure to radiation.

The graph proves that radiation causes cancer.

[2]

 (e) The case study says that some types of radiation are genotoxic.

  What do you think the case study means by the word ‘genotoxic’?

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

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

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

 (f) Look at the information about the study around a similar tower in the UK. 

  The scientists who did the original study around Sutro Tower were very interested in the UK 
study.

  Explain why.

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

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

 .............................................................................................................................................. [2]
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 (g) Radio masts have been used for over a hundred years.

  Data about cancer and radiation exposure has only been available for about 30 years.

  Which statements best explain why?

  Put ticks (✓) in the boxes next to the two best answers.

The equipment to measure exposure was not available a hundred years ago. 
 
Scientists did not understand how radio masts worked until recently. 
 
It takes longer than 30 years to collect data in any reliable scientific study. 
 
Scientists are not allowed to publish recent data. 
 
New techniques to diagnose cancer have been developed.  [2]

[Total: 15]
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2 Scientists collect evidence from rock layers to show that the Earth’s climate has changed over 
time.

Layer A: more complex mammals in mudstone

Layer B: simple mammals in mudstone

Layer C: fish and shells in sandy rock

Layer D: shells in sandy rock

 (a) Which layer of rock A, B, C or D is the oldest?

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

 (b) Conditions have changed over time in the area where these layers of rock formed.

  (i) What do the types of fossils in layer C tell you about the conditions when this rock 
formed? Explain your answer.

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

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

  (ii) How do the other rock layers show that the conditions have changed over time?

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

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

 ...................................................................................................................................... [2]
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 (c) Different scientists have put forward ideas about changes to the Earth.

  Draw lines to connect each scientist with the evidence he collected and the change to the 
Earth he investigated.

Scientist Evidence Change to the Earth

Wegener
sudden changes in fossils in rock layers 
and marks of big stones being moved

Continental Drift

Lyell
carbon dioxide concentrations change 
over time

Ice Ages

Fourier
fossils in South America match fossils 
in Africa

changes to the 
Greenhouse Effect

[2]

 (d) Darwin also used evidence from fossils in the rocks.

  What theories did Darwin use this evidence to support?

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

selective breeding 
 
natural selection 
 
evolution 
 
classification by genus and species 
 
dominant and recessive characteristics  [2]

[Total: 9]
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3 Alex goes on holiday to a very hot place. Ben goes on holiday to somewhere very cold.

outside temperature

sweating shivering

Alex

skin temperature
core temperature

40°C
39°C
37°C

outside temperature

Ben

skin temperature
core temperature

  2°C
31°C
37°C

 (a) Use ideas about temperature control to explain what is happening to Alex and Ben. 

   The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]
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 (b) Another control system in the body is involved in the control of glucose concentration in the 
blood.

  Amir is a doctor. He uses a glucose monitor to test the glucose concentration in blood.

  He tests the blood of a patient every half hour after the patient has eaten.

  He repeats his test several times.

  The table shows his results.

Time after eating in hours 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Glucose 
concentration in 
blood in mmol/l

Test 1 5.1 5.6 6.1 6.6 7.1 6.7 6.3 5.9 5.4

Test 2 4.5 4.9 5.3 5.7 6.1 5.8 5.4 4.9 4.6

Test 3 4.8 5.2 5.6 6.0 6.4 5.9 5.6 5.3 4.9

  (i) Describe the change in glucose concentration during Test 1.

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

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

  (ii) Amir thinks that the data from the tests is of good quality because it is reliable.

   Why does he think this?

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

The results for all of the tests show a similar pattern. 
 
All of the measurements are to one decimal place. 
 
He took all of the measurements carefully.  
 
The values do not change very much over time.   [1]
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 (c)  Amir does another test (Test 4).

  He finds that the change in glucose concentration in Test 4 is different from Tests 1 to 3.

Time after eating in hours 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Glucose 
concentration in 
blood in mmol/l

Test 4 5.0 5.4 5.9 6.3 6.8 6.3 5.8 5.5 6.4

  (i) How is the change in glucose concentration in Test 4 different from Tests 1 to 3?

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

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

  (ii) Which of the following statements about Test 4 might explain this difference?

   Put ticks (✓) in the boxes next to the two correct statements.

The patient ate a snack during the test. 
 
Amir should have taken readings more often. 
 
The patient did not eat a meal at the start. 
 
Amir took the last reading much later than he should. 
 
Amir read the glucose monitor wrongly.   [2]

 (d) Glucose concentration in the blood and body temperature are controlled by different systems 
in the body. 

  Draw straight lines to link the correct control system for glucose concentration in the blood 
and body temperature.

Control System

reproductive system

glucose concentration in blood endocrine system

body temperature binomial system

nervous system

[2]

[Total: 14]
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4 Some scientists study the movement of moons, planets and stars.

Earth Moon

 (a) The Earth and the Moon both move in orbits.

  (i) How is the orbit of the Earth similar to the orbit of the Moon?

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

  (ii) How is the orbit of the Earth different to the orbit of the Moon?

   The quality of written communication will be assessed in your answer to this question.

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

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

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

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

 (b) Scientists have observed that stars are moving away from the Earth.

  How do scientists explain why the stars are moving away from the Earth?

  Put ticks (✓) in the boxes next to the two correct statements.

Stars move on invisible spheres. 
 
The Universe started with the Big Bang. 
 
The gravity of the Earth attracts stars. 
 
The Universe is expanding. 
 
Our Sun is at the centre of the Universe.   [2]
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 (c) Scientists use light to take measurements of very distant stars and galaxies.

  Why is light useful for taking these measurements?

  Put ticks (✓) in the boxes next to the two best answers.

Scientists can vary the speed of light to take readings. 
 
Light carries a lot of data because it travels very slowly. 
 
Stars and galaxies give out light that can be seen from Earth. 
 
Light always travels at the same speed. 
 
Scientists can shine light on distant stars from Earth.   [2]

[Total: 8]

Question 5 begins on page 12
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5  At the start of the 1950s, scientists were interested in working out the structure of DNA.

 They looked at X-ray crystallography photographs.

 The diagram shows scientists talking about three different models for the structure of DNA.

Model 1: We think DNA is made of a triple chain of sugar
and phosphate held together with magnesium atoms. There
are four different bases all around the outside.

Watson and Crick Pauling

Model 2: I think DNA is made of a triple chain of
sugar and phosphate with hydrogen atoms. There are
four different bases all around the outside.

I think Model 1 and Model 2 are right about DNA 
containing sugar, phosphate and bases. They are wrong
about the arrangements.

Franklin

Model 3: We have a new idea. We think that DNA has a double chain of sugar
and phosphate in a double helix. Four bases hold the chains together on the
inside.
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 Watson and Crick’s new idea (Model 3) was accepted by scientists as the best model.

 (a)  Describe the similarities and differences between Model 1, Model 2 and Model 3.

   The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 (b) Watson and Crick’s first idea (Model 1) was a provisional model.

  What does this mean? 

  Put ticks (✓) in the boxes next to the two correct statements.

The model explained the evidence available at the time. 
 
The model did not fit any of the evidence available. 
 
Other scientists did not agree.  
 
They published their ideas too quickly.  
 
New evidence caused them to change their ideas.  [2]

 (c) William Bragg developed the technique of X-ray crystallography in 1912. 

  Explain why this was important to the development of ideas about DNA.

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

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

 .............................................................................................................................................. [2]
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 (d)  Franklin also worked out the structure of DNA. 

  She took a long time to publish her ideas.

  Why does it take some scientists a long time to publish their ideas?

  Put ticks (✓) in the boxes next to the two best answers.

They recheck data. 
 
They find out if other scientists on the same team agree with them. 
 
They work on too many other projects. 
 
Scientists do not want to share information with each other.  
 
Publishing ideas is not important to scientists.  [2]

 (e) Model 3 for the structure of DNA is still accepted today. 

  Which of the statements about the structure of DNA are true and which are false?

  Put a tick (✓) in one box in each row.

True (✓) False (✓)

The bases form rings in groups of three.

Base A joins to base T and base C joins to base G.

Genes are made from DNA.

The bases cannot join to each other.
[2]

[Total: 14]

END OF QUESTION PAPER



15

© OCR 2013

BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE



16

© OCR 2013

PLEASE DO NOT WRITE ON THIS PAGE

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and 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 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


