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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships
Explaining Motion

distance travelled

speed = :
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
change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy = % x mass x [velocity]?

Electric Circuits

resistance = voltage
current
voltage across primary coil _  number of turns in primary coil
voltage across secondary coil number of turns in secondary coll

energy transferred = power x time

power = potential difference x current

energy usefully transferred < 100%
total energy supplied

efficiency =

The Wave Model of Radiation

wave speed = frequency x wavelength

© OCR 2011
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Answer all the questions.

This question is based on the article ‘Rocket science’.
(a) Use the graphs in the article to answer the following questions.
(i) How high does the rocket go?
answer = .......ccceeeeunnnn. m [1]
(ii) At what time is the thrust biggest?
answer = ......cccceeeeeen. seconds [1]

(b) These diagrams show thrust and weight forces acting on the rocket.

$ $ A

AN

Which diagram, A, B, C or D, shows the forces on the rocket ...

... before the rocket engine starts?

ANSWEN ..o
... when the rocket is increasing its speed going up?
ANSWET .....oeeeieeennien.
[2]
(c) The thrust from the rocket engine is the driving force.
As the rocket goes up, which two forces together act as the counter force?
.................................................................. = g o PP PPPPPPPPPPPPPPPPRPPR i Il
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When the rocket engine is firing, the average upwards force on the rocket is 1800 N.
The rocket engine works for 7 seconds.
What is the change in momentum of the rocket during this time?

You must show your working.

change in momentum = ........................... Ns [2]
After reaching its highest point the rocket falls back to the ground.
Complete the sentences about the energy changes as the rocket falls to the ground.
Use words from the list.
chemical force gravitational potential kinetic

As the rocket falls back to the ground, itS ...
energy increases.

As the rocket falls back to the ground, itS ...
energy decreases.
[2]
(i) Explain how the rocket engine makes the rocket move.
Your answer should include
e the role of the exhaust gases
e the sizes and directions of the forces involved.
.................................................................................................................................... [3]
(ii) The rocket flies straight up.
At its highest point the rocket stops rising. It then falls.
What is the momentum of the rocket at its highest point?
momentum = .................. kgm/s [1]
[Total: 13]
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This question is based on the article ‘Brain power — the frontier of medical research into
ageing’.

(@) The cerebral cortex is part of the human brain.
(i) Look at the article.

State two things that the cerebral cortex is involved in.

(ii) The cerebral cortex contains nerve cells called neurons.
What is the name of the gap between two neurons?
ANSWET e eeeee e e e e e e e e e eeees [1]
(b) (i) Which of the following are part of a neuron (nerve cell)?

Put a around the two correct answers.

cytoplasm
effector
gland
membrane [11
(ii) Name two types of neuron.
ANSWET it ANA Lo [1]

(iii) Complete the sentences about neurons.
Use correct words from the list.
chemical
electrical
impulses
light
resting
stimulated

turned off
Neurons transmit ...........ccceeeeevviiiinineeeeeens when they are .........cccoveeviciei e, .

These are .....cooevvvvceeeeeeeeeeeeeenn, signals. [3]

© OCR 2011
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(c) The central nervous system has two main parts.
One part is the brain.

What is the name of the other part?

............................................................................................................................................ [1]
(d) Professor Yankner studied the brains of thirty people.
The people were aged between 26 and 106 years.
Two people were over 100 years old.
What percentage of the group of people was over 100 years old?
Show your working.
aNSWer = ......coeevivieeeennee, % [2]

(e) People do not remember all of their experiences.
Use the information processing model, including the diagram, to suggest why.

/ One mark is awarded for writing in sentences with correct spelling, punctuation and grammar.

[Total: 14]
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3 This question is based on the article ‘Copper — not just in mobile phones’.

(a)

The article mentions several metals that are used to make mobile phones.

Some of the metals are extracted from their compounds by heating with carbon and some are
extracted by electrolysis.

Complete the table to show which method is used for each metal.
Use these metals.

aluminium iron lithium zinc

extracted by heating with carbon extracted using electrolysis

(b)

(c)

(d)

© OCR 2011

[2]

From the article, give one example of an environmental problem caused by mining copper
ore.

Give one method used by the mining industry to solve this problem.

environmental ProbIEM ... ————

[2]
Copper mines produce large amounts of waste rock.
The amount of waste rock is much larger than the amount of copper produced.
Explain why.
............................................................................................................................................ [1]
The ‘electrolysis’ process produces sulfuric acid.
Suggest how this sulfuric acid could be recycled in the process.
............................................................................................................................................ [1]
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(e) Both the ‘blister’ process and the ‘electrolysis’ process use large amounts of energy.
Each process uses the energy in different ways.

Use information from the flow diagrams to say how the energy is used in each process.

(f) The diagram shows the electrolysis of dilute copper sulfate solution.
Complete the labels on the diagram.
Use words from the list.

electron electrolyte indicator negative neutral positive

Copper forms at the
negative electrode because
copper ions have a

A gas forms at the
positive electrode.

A solution that conducts
electricity is called

an .., .

[2]

©OCR 2011 Turn over
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(g) The table in the article shows some properties of copper.

Copper is easily bent into shape when making jewellery.
Which property in the table shows this?

Put a around the correct answer.

electrical conductivity malleability melting point thermal conductivity
1]
(h) It is important that we recycle as much copper as possible rather than extract it from fresh
ores.
Use information from the article to explain why.
............................................................................................................................................ [2]

[Total: 13]

END OF QUESTION PAPER

© OCR 2011



11

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 2011



12

*J2qWNU 3]0YM 1S2Je3U 3y} 03 PAPUNOJ U] JoU dARY auLIo1yd pue Jaddod Jo sassew diwole aALIR)aJ Y|

*pa331Wo Ud3q 3ADY (£0L-06 S48qWINU DIWOID) SPIOULIID Y] pUD (L/-8G SI8qUINU dIWOID) SPIOUDYIUD) BY |

(27 oLl 601 801 L0l 901 S0l 140)° 68 88 /8
pajednjusyine wnuagiusos wnypejswiep wnuaullaw wnissey wnuyoq wni5i0qeas wniugnp wnipJogIayInI wnluloe wnipe. wnuesy
>:_‘C jou 1nq thoaw‘_ usa(q aAeY 9| 1-7Z | Sioquinu Jlwole YlimM sjuswalg mx WQ HE wT_ r_m mm DQ .hﬂ_ *U< MM_ Lh_
[z [17] [897] [217] [¥97l [992] [z97] [197] [227] [9z7] [eza]
98 G8 ¥8 €8 8 18 08 6L 8L LL 9L 74 74 €L L A" 9% GS
uopeu aunjejse wntuojod yanwstq pea) wnieyy AindJaw p1os wnuped wniput wniwso wniuayl ua)ssuny wnjejuey wniuyey wnueyjue) wnieq wnisaed
wy W od g9 qd 1L 8H ny d 4] SO N M el JH %€ eq s
ezl | [ovdd | [e07] 60 L0T 0T 10T L6L g6l 6l 06} 981 ¥8l 181 8Ll 6€1 LEL €€l
4" €4 S LG 0S (14 8y A4 % 14 144 134 o 374 (014 6€ 8¢ L€
uouax autpol wnLnyay Auownue un wniput wniwped PENS wnipe)ed wnipoys wntuayini wnpauyda) wnuapgAjow wnigotu wnyuod1iz wnuRA wnRuos wnipigna
X | 3l qs us u PD> 8y Pd Y ny pAR oW aN 1Z A 1S N
LEL LTl 8¢l (44" 6Ll Gl (43 801 901 €01 101 [86] 96 €6 L6 68 88 G8
9¢ G ve €€ [A3 23 0€ 6C 8¢ yx4 9t T4 |44 €C [44 1z (174 6l
uoydAuy aulwolq wnLua)as oluasie wniuew.as wnies oulz Jaddod AENRIU] 11eqod uouL asauesuew wniwouyd wnipeueA wntuey wnipueds wnied wnissejod
M 19 9S sV 99 ey uz nj IN 0D 94 uw 4D A 1 3S e) A
v8 08 6L GL €L 0L G9 G'€9 6S 6G 9% GG S LS 14 14 (014 6¢
8l L) 9l Gl vl €l [4° 1
uosie auLIo|yd anjns snioydsoyd uodL)Is wnuiwnye wnisauSew wnipos
Iy 1D S d IS v W eN
(014 G'GE [4% (23 8¢ LT |44 €C
0l 6 8 L 9 G Jaqwinu (uojoud) drwole 14 €
uoau auLion)y uafAxo uagonu uogJed uoloq aweu wniAiag wniyin
aN d o N 2 g Joquis diwoze g 1
0¢ 6l 91 14 Cl L sSewl dlWole dALRIad 6 /
z ! As)|
wnyay uasolpAy
9H H
14 I
0 L 9 S 14 € 4 }

SUETENE

3y} Jo 9)qeL dIpoLiad dYL

© OCR 2011




<<
  /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


