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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful relationships
The Earth in the Universe
distance = wave speed x time

wave speed = frequency x wavelength

Sustainable energy
energy transferred = power x time

power = voltage x current

energy usefully transferred

o,
total energy supplied x 100%

efficiency =

Explaining motion

distance travelled

speed = — - Taken

change in velocity

acceleration = -
time taken

momentum = mass x velocity

change of momentum = resultant force x time for which it acts

work done by a force = force x distance moved in the direction of the force

amount of energy transferred = work done

change in gravitational potential energy = weight x vertical height difference

1

kinetic energy = - X Mass x [velocity]?

Electric circuits

power = voltage x current

. volt
resistance = ~.ad€
current
voltage across primary coil _  number of turns in primary coil
voltage across secondary coil  number of turns in secondary coil

Radioactive materials

energy = mass x [speed of light in a vacuum]?
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4

Answer all the questions.

Some students are talking about the importance of crude oil as a source of new materials.
(a) Here is what they say.
Dave
Hydrocarbons are Claudia
separated into their
different sizes. Large molecules are
broken down to
g N small molecules.

Georgia

The chain molecules Scott

are different lengths

and are made up of
only carbon and
hydrogen atoms.

The larger the
molecules, the larger
the forces between

them.
Tanya
Small molecules join
N together to make
7/ long chain molecules.
74
(i) Who is giving the best description of the chemicals in crude oil?
ANSWEN e e e e ettt e e e ee e [1]1
(ii) Who is talking about refining crude oil into fuels and lubricants?
ANSWEN ..ttt e e [11
(iii) Who is describing polymerisation?
ANSWEN ..ot ee e e e [11

(b) A polymer can be changed to give it different properties.

Which change would make a polymer more flexible?
Put a tick (v) in the box next to the correct answer.

increasing cross-linking

decreasing chain length

adding a plasticizer

1]
[Total: 4]
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Climbing ropes are made from fibres.

One hundred years ago fibres used in climbing ropes were made

from plants.

The properties of these climbing ropes are shown in the table.

rope made from ...
property ... cotton ... jute ... manila | ... sisal
density in g/cm3 1.54 1.50 1.62 1.43
tensile strength in N/mm? 29-43 44 — 56 49 -75 60-70
stretch at break point in % 3 2 7 3
moisture absorbency in % 25 45 33 51
(@) This label has been torn from one of the ropes.
ROPE made fr
tensile
strength: 60 N/mm?2
stretch
before breaking: 3%
(i) What is this rope made from?
Put a around the correct answer.
cotton jute manila sisal
1]
(ii) Joe has a twenty metre length of each type of rope.
All the ropes have the same thickness.
Which rope is the heaviest?
Put a around the correct answer.
cotton jute manila sisal ”

© OCR 2012
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(b) Joe buys some rope made of jute.
The tensile strength is labelled as 44 N/mm?, the lowest value in the range.
Why is it more useful to show the tensile strength as the lowest value in the range rather than
a range or a mean?

.............................................................................................................................................. [2]
(c) Modern climbing ropes are made from nylon.
A scientist tests samples of a nylon rope.
Here are the results for its tensile strength.
sample 1 2 3 4 5
:\lt-.\/nsﬂe2 strength in 62 66 75 79 73
mm
(i) Why did the scientist do the test five times?
...................................................................................................................................... [2]
(ii) What is the range of values of the tensile strength of nylon?
Put your answer in the table below.
rope made from ...
property ... manila ... hylon
density in g/cm3 1.62 1.14
rangezof tensile strength in 49 75 _
N/mm< T T
stretch at break point in % 7 22
moisture absorbency in % 33 4
1]

© OCR 2012



7
(iii) Joe needs the best rope for climbing.

He looks at the data in the table in part (ii) to decide whether he should buy a rope made
from manila or nylon.

Which rope should he buy?
Explain why.

/ The quality of written communication will be assessed in your answer.

[Total: 13]
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3 This

(a)

(b)

© OCR 2012

is a question about nanotechnology.
Which sentence below is the best description of nanotechnology?

Put a tick (v') in the box next to the best answer.

It is the use of particles that are 1cm in size.

It is the use of particles that are the size of some molecules.

It is the reaction of different elements.

It is using science to make materials stronger.

1]
There are advantages and disadvantages in using nanoparticles.
Describe one advantage and one disadvantage of using nanopatrticles.
AOAVANTAQGE ... e e e e e e e e e e e e e e e r e e aeeean
AISAAVANTAQGE .........ooiiiiiiiii e e e e e e an
.............................................................................................................................................. [2]
[Total: 3]



9
4 The diagram shows part of a digital signal about to be sent to a receiver.

signal
1

1 2 3 4 5 6 7 8 9 10 11
pulse number

(@) (i) How can you see that this is a digital signal and not an analogue signal?

(ii) This is the same signal, when received some distance from the transmitter.

signal
1

0 ~— oo ‘J‘

1 2 3 4 5 6 7 8 9 10 11
pulse number

Explain how you can see that this is the same signal.

(b) The digital signal in part (a)(i) hasthecode1 01 001 00 1 0 1.
The diagram below is a short part of another digital signal.

signal
y

O 1 I
1 2 3 4 5

pulse number

Write down the code for this signal in the table below.

Part of the code has been done for you.

signal
level

pulse
number

1]
[Total: 3]
©OCR 2012 Turn over



Use the words from this list to complete the sentences below about a beam of light travelling

through space.

photons electrons

increases decreases stays the same
The beam of light consists of ‘packets’ called .............ccccoveieeeeiiiiiiciiiieennnn. .
If you increase the frequency of the light, the energy of each ‘packet’ ............ccccceveiiiiiiiiiiiieeee .
If you increase the frequency of the light, the speed of the light ............cccoiiiie, .

[3]

[Total: 3]

(@) The diagram below shows the electromagnetic spectrum with some parts left blank.
Write X-rays in the correct box.

radio infrared ultraviolet gamma
waves rays
1]
(b) Dentists often take an X-ray image of teeth as part of a regular check-up.
Some people worry about the risk to their health from the X-rays.
Explain what the risk is.
.............................................................................................................................................. [2]
[Total: 3]
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7 This question is about the Earth’s atmosphere.

(@) The diagram shows radiation from the Sun reaching the Earth.

Sun

250 space

70 atmosphere

The diagram shows that 250 joules of energy reach a square metre of the top of the Earth’s
atmosphere every second.

How many of the 250 joules reach the land and ocean surface?

ANSWEL = oo joules [1]

© OCR 2012



(b)

(c)
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The table shows how much carbon dioxide was released into the atmosphere from burning
fossil fuels in two different years.

year 1990 | 2008

mass of carbon dioxide released
from burning fossil fuels in 6000 | 8700
millions of tons

It has been claimed that there has been a 50% increase in the carbon dioxide released from
burning fossil fuels between 1990 and 2008.

Use the data in the table to check if this statement is correct.

Show your working.

[2]
Most scientists agree that increased burning of fossil fuels is changing the Earth’s climate.
Explain the way in which this happens.
.............................................................................................................................................. [2]
[Total: 5]

Turn over



14
8 Read this article.

Everybody likes Sunny Weather!
Sunlight is a source of natural light and energy. It is good for our general health and makes us feel good.

Although sunbathing may be enjoyable it is important to remember that too much exposure to sunlight is
a health hazard. The ultraviolet (UV) radiation in sunlight can harm the skin, so many people take steps to
protect themselves from its effects.

Sunburn often affects skiers, climbers and trekkers in the mountains. As you go higher, the Sun’s UV rays
become stronger.

The Sun’s rays can also penetrate through water. When swimming, people can underestimate their
exposure to sunlight because of the cooling effect of the water.

The article shows that ultraviolet radiation is hazardous but that people still take part in activities
that expose them to it.

Explain what the risk from exposure to ultraviolet radiation is, and suggest why people are willing
to take this risk.

/ The quality of written communication will be assessed in your answer.

[Total: 6]
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9 (a) Taking the drug Ecstasy can affect the production of urine.

Write down two ways in which urine production changes after a person has taken Ecstasy.

(b) (i)

(ii)

© OCR 2012

........................................................................................................................................ [2]
Drinking alcohol can also affect the production of urine.
As you drink more alcohol, the volume of urine you produce increases.
What is this is an example of?
Put a around the correct answer.
a cause a correlation an evaluation an outlier
1]

Elliott and George investigate how drinking alcohol affects the amount of urine produced.
They use 10 men in their investigation. All the men are 40 years old.

Elliott thinks their conclusions can be applied to the whole population.

George disagrees.

Who is correct? Justify your answer.

[Total: 5]
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10 (a)
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This question is about vaccinations.

Put a tick (v') in the box next to the correct option to complete each sentence.

Vaccinations help protect the body from

They do this by making the body produce

If reinfection occurs, antibodies are produced

microorganisms.

drugs.

placebos.

viruses.

antigens.

memory cells.

occasionally.

quickly.

slowly.

[3]
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(b) Influenza is a common disease which causes fever, headaches and severe tiredness. In some
cases, it can cause death.

Every year, a different vaccine against influenza has to be developed.

The vaccine is only offered to people over 65 years of age, pregnant women, young children
and people with serious medical conditions.

These people can choose whether or not they are vaccinated every year.
Some people believe that everyone should be vaccinated every year.

Suggest reasons why other people might be against this idea.

/ The quality of written communication will be assessed in your answer.

[Total: 9]
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Liam and Ryan are going to run a 100 m race.

They measure their pulse rate before they start. This is called their resting pulse rate.

Liam’s resting pulse rate is 57 beats per minute. Ryan’s resting pulse rate is 72 beats per minute.

(a) Immediately after the race, Liam and Ryan record their pulse rate again.

They continue to record their pulse rate every minute for a further five minutes.

The table shows their results.

time after race ends pulse rate in beats per minute
in minutes Liam Ryan
0 168 187
1 132 172
2 104 155
3 74 136
4 62 122
5 57 103

Liam’s pulse rate over the five-minute period after the race is plotted on the graph.
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(i) Plot the data for Ryan’s pulse rate over the same five-minute period, and draw a line of

© OCR 2012

best fit.

The first three points have been done for you.

[2]
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(ii) The graph shows that it takes 5 minutes after the race ends for Liam’s pulse rate to
return to his resting pulse rate of 57 beats per minute.

Put a around the correct option to join the start of each sentence to its end.
Ryan’s resting pulse rate was ...
higher than
lower than
the same as
... Liam’s before the race started.
After the race ends, it takes ...
more time
less time
the same time

... for Ryan’s pulse rate to return to his resting pulse rate.

1]
(iii) One indication of a person’s fitness is their recovery rate after exercise.
Suggest what the graph shows about the relative fitness of Liam and Ryan.
Explain your answer.
...................................................................................................................................... [1]

(b) Exercising more increases your fitness. This is one way of reducing the risk of developing
heart disease.

Write down two other changes in lifestyle factors that can reduce the risk of developing heart
disease.

[Total: 6]

END OF QUESTION PAPER

© OCR 2012



20

PLEASE DO NOT WRITE ON THIS PAGE

OCRY

RECOGNISING ACHIEVEMENT

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.

© OCR 2012




<<
  /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


