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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships
Explaining Motion

distance travelled
time taken

speed =

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

. voltage
resistance = ———
current

voltage across primary coil _  number of turns in primary coil

voltage across secondary coil number of turns in secondary coil

energy transferred = power x time

power = potential difference x current

energy usefully transferred
total energy supplied

efficiency = x 100%

The Wave Model of Radiation

wave speed = frequency x wavelength
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Answer all the questions.

Chemicals such as water are vital for life.
Most of our planet is covered by water.
(a) Sea water is too salty for us to use.
The concentration of salt in the sea has increased over millions of years.

The amount of sea water has not changed much over millions of years.

sun condensation

evaporation

Use ideas from the diagram to explain how salt gets into the sea, and why the seas have
become saltier.

© OCR 2010



(b) Water easily evaporates into the air.

What does this tell you about water?

Draw one straight line to join the two correct boxes.

water is made of

small molecules

or

large molecules

or

a giant structure of ions

or

a giant structure of atoms

(c) Astronomers look for signs of life on other planets.

They look for water and also for other chemicals.

forces between water particles

strong forces of repulsion

or

weak forces of repulsion

or

strong forces of attraction

or

weak forces of attraction

[2]

Put a around the chemical most likely to show that life is present.

AL,0, CH, caCl,

© OCR 2010

sio, [1]

[Total: 6]
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2 The electric cables carried on pylons are made from aluminium.

(a) Aluminium cables are good electrical conductors.
Some students try to explain how a solid metal conducts electricity.

Which two students make correct statements that are part of the true explanation?

Carolyn Mary Judith Danielle
Metals contain Metals don't Metals contain Metals contain
negative ions. contain ions. small molecules. electrons.

Alistair Andy Stan Ryan
Heat can move Charge can Nothing can Neutral particles
through a move through move through a can move
metal. a metal. metal. through a metal.

ANSWES i and ... [2]
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(b)

(c)

(d)
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The cables are suspended from tall pylons.

The cables are made of aluminium rather than copper.

Volume for volume, aluminium has 65 % of the electrical conductivity of copper.

Weight for weight, aluminium has twice the electrical conductivity of copper.

Use this information to explain why aluminium is used instead of copper.

The aluminium used to make the cables is extracted from aluminium oxide.

Aluminium oxide is the mineral in aluminium ore.

Some ores produce 2 tonnes of aluminium oxide from 5 tonnes of ore.

Put a around the percentage of aluminium oxide in these ores.
10% 20% 25% 40% 50%

To make aluminium, melted aluminium oxide is electrolysed.

Put a tick (v') in the box next to the best description of electrolysis.

using an electric current to melt a compound
using an electric current to purify a compound

using an electric current to make a compound

using an electric current to decompose a compound

Turn over

1]
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(e) Carbon dioxide gas is produced when aluminium oxide is electrolysed.

carbon
electrode

electrolyte of
carbon " molten

electrode ini i
— aluminium oxide

Draw a straight line to link one statement from column 1 with one statement from column 2
to explain why carbon dioxide is produced.

column 1 column 2
Oxygen is bubbled Oxygen reacts with
into the cell. the electrolyte.
or or
Oxygen is not formed in Oxygen reacts with the
the process. positive electrode.
or or
Oxygen is dissolved in Oxygen reacts with the
the electrolyte. negative electrode.
or or
Oxygen is formed at the Electrolyte reacts with the
positive electrode. positive electrode.
or or
Oxygen is formed at the Electrolyte reacts with the
negative electrode. negative electrode.

[2]
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(f) What is the electrode reaction that produces the aluminium?

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

AR + e = Al

A3t + 3e- = Al

A3+ + 3e~ — 3AIl

A3 + &3 —> 3Al [1]

[Total: 8]
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3 The circuit below contains a thermistor.

n
&)

4.5V

—

(@) Complete the sentence for a thermistor.
Choose words from this list.

current light level pressure resistance temperature voltage

The .o of the thermistor increases with decreasing ............cccccceeeeiinnniis .

[2]
(b) When the switch is closed, the ammeter reads 0.5 A.
Put a around the correct value for the thermistor resistance.
0.1Q 230Q 5Q 9Q [1]
(c) A voltmeter can be used to measure the potential difference across the thermistor.

Draw the voltmeter on the circuit diagram and show how it should be connected. [1]1

[Total: 4]
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Both resistors in this circuit have the same value.

&7

6V 6Q 6Q

(@) Complete the sentences. Choose words from this list.
charge current resistance voltage
The energy transferred by each unit of charge as it goes around the circuit is equal
tothe i of the battery.
Closing the switch increases the battery ..........cccccceviiiiiiiineen. . [2]
(b) Complete the table.

Choose numbers from the list.

0 0.5 1 2
state of the switch ammeter reading in amps
open
closed
1]
(c¢) The two resistors are now connected in series with the switch.
(A
® -
6V . 6Q
6Q
Explain why the current in each resistor is 0.5 A when the switch is closed.
Show a calculation in your answer.
.............................................................................................................................................. [2]
[Total: 5]
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5 This transformer has two coils wound on a core.

230 §§
i lam
volts coil p

a.c. /

core

The left-hand coil of the transformer is connected to the 230 V a.c. mains supply.

(@) Explain why there is an a.c. voltage across the right-hand coil.

(b) The left-hand coil has 180 turns and the right-hand coil has 90 turns.
What is the voltage across the lamp?
Put a around the correct answer.
9V 115V 230V 460 V [1]
(c) The lamp has a power of 0.1 kW.
It is left on for a week.
How much electrical energy does it use?
Put a around the correct answer.
0.7 kWh 2.4 kWh 8.4 kWh 16.8 kWh [1]

[Total: 5]
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6 Harry takes a cutting of a plant.

He wants to know what happens to the cutting as it grows into a plant.

(a) Explain how a new plant grows from a cutting.
Your explanation should include these terms:
clone

hormone

xylem cells
unspecialised cells

.............................................................................................................................................. [3]
(b) Harry’s new plant shows a positive phototropic response.
How does this increase the plant’s chance of survival?
.............................................................................................................................................. [1]
[Total: 4]
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The cell cycle is made up of cell growth and mitosis.
During mitosis a number of processes take place.

(a) Put ticks (v) in the boxes next to the two processes that occur only during mitosis.

cells divide
chromosomes are copied
number of organelles increases

number of nuclei stays the same

copies of chromosomes separate [2]
(b) Another type of cell division is meiosis.
(i) What type of cell is formed by meiosis?
...................................................................................................................................... [1]

(ii) The cells made in meiosis may not all be the same size.

If one of the new cells is larger than another, what can you say about the number of
chromosomes in each?

Put a tick (v') in the box next to the correct statement.

The larger cell has more chromosomes.
The smaller cell has more chromosomes.
They have the same number of chromosomes.

The first cell to form has more chromosomes.

]

© OCR 2010
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(c) Animal cells can now be made by cloning.

Paul is a scientist working in a laboratory cloning rabbits.
He removes the nucleus from an egg cell of one rabbit.

He then inserts a nucleus from a donor cell taken from another rabbit.

An embryo then develops.

rabbit nucleus/ cloned
egg cell removed cell
g I | | | | developing
@ @ embryo
donor
nucleus

transferred

donor cell

(i) Which statement best describes what is happening to the genes from the donor cell in
this process?

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

All genes are activated.

All genes are inactivated.

All active genes are inactivated.

Some inactive genes are reactivated. [11

(ii) Inthe early stages of embryo growth, only stem cells are present.
How do these cells differ from normal body cells?

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

Stem cells have twice the usual number of chromosomes.

Stem cells are specialised.

Stem cells are unspecialised.

Stem cells have half the usual number of chromosomes. [1]

[Total: 6]
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A length of DNA is made up of two strands.

(@) Some of the bases on the strands are shown.
Complete the diagram to show the pairing of the bases.

The first pair has been done for you.

Cc G

A

(b) Why is the pairing of the bases significant?

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

to make all DNA molecules different

to hold the strands of DNA together

to allow exact copies of DNA to be made

to allow proteins to join DNA in chromosomes

to allow each base pair to code for a different amino acid

© OCR 2010
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DNA contains the genetic code to make proteins.

DNA molecules stay in one place, so a copy of the gene carries the information to where the
protein is actually made.

There are several stages in the process of making protein.

Select the four correct statements from the list and place them in the correct order. One has
been done for you.

A copy of the gene moves from the nucleus to the cytoplasm.
Fatty acid molecules join together.

A copy of the gene moves from the cytoplasm to the nucleus.
A copy of the information in the DNA base sequence is made.

Amino acid molecules join together.

m m O O @

The order of these determines the protein structure.

[2]

[Total: 4]

END OF QUESTION PAPER



18
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2010



19

PLEASE DO NOT WRITE ON THIS PAGE

OCR¥

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, is given to all schools that receive assessment material 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 2010



20

*19qWINU 3)0YM 1S2Je3U Y} 03 PAPUNOJ US3q 10U dARY duLlo|yd pue Jaddod Jo sassew diwole dA13e)al ay |

*pa33iwo usaq aADY (£0L-06 S18quINU d1WO03D) SpLoulldD ay3 pup (L/-8G SI3qUINuU J1WOID) SpPloUDYIUD] Y]

L1 0Ll 601 801 L0l 901 GolL 0l 68 88 /8
pajednjuayine wnwasiusol | wnppeiswiep | wnuLURW wnissey wnuyoq wniSioqeas wngnp wnipiopayIn wniuyoe wnipeJ wnuely
ANnj J0u Inq pajiodal usaq dARY 9| L-7] | SI9QUINU DLWOIR YIM SIUSWI|T mw_ sa w SH yg mm qa N OV ey a4
[z27] [122] [897] [227] [¥97] [997] [z97] [192] [zz7] [9z2] [czd]
98 G8 ¥8 €8 78 18 08 6L 8/ 1L 9/ GL v/ €/ 4 LS 96 o
uopes auneise wniuojod yinwstq pes) wnijeyy Ainosaw p1o8 wnupe)d wniput wniwso wniuayJ ua1ssuny wnjejue) wniujey wnueyjue) wnireq wnisaed
uy W od g qd 1L 8H ny d 1 sO ay M el H #€1 eg sD
[zzzd [012] [607] 607 10T 0T 10T 161 g6l 6l 061 98] 781 181 8/l 6€1L L£) €€l
¥S €6 14 X9 05 6F 214 Ly 9 (%4 44 34 W (4% (04 6€ 8¢ L€
uouax aulpol wnnye) Auowjue un wniput wniwped FENTY wnipe)jed wntpoy. wniuayini wniauyday wnuapghjow wniqotu wnLuodJlz wnuPRA wnpuosls wnipignJ
ax I a1 qs us u| Pd 8y Pd Wy ny o1 ow aN 1z A s qQy
LEL 17) 14} 144 6L GLL 41} 801 901 €01 101 [86] 96 €6 16 68 88 G
9¢ e € X9 43 X9 0¢ 67 8T LT 9 (74 T €T 44 (¥4 0z 6l
uoydAay aulwouq wnius)as olussie wniuew.as wnies ouiz Jaddod 1901 J1eqod uout asauesuew wniwouayd wnipeuea wniuejy wnipueds wnioed wnissejod
) g as sy Eh) eo uz nj IN 0) a4 uw 1n A 1L s e) A
¥8 08 6L GL €/ 0L 69 G'€9 66 66 96 (o 14" X 214 (%4 ov 6€
8l A 91 Gl vl €l 4] L
uosie auLolYyd njns snioydsoyd uodi)is wniuiwnye wnisaugew wnipos
1y 1D S d IS v 8w eN
04 G'Ge 143 LE 8T x4 44 €T
0l 6 8 / 9 g Jaquinu (uojoud) dlwole 14 €
uoau auLionyy uasAxo uaSoniu uogued uoJoq aweu wnAiaq wniy
aN 4 0 N b} g JoquiAs Siwoje ag g
0¢ 6l 91 vl Cl (9 ssew dluwole dAl1e)al 6 /
4 L Ay
wnyay uaBo.upAy
9H H
14 I
0 / 9 G 4 € 4 |

SjUSWS3]3 3Y3 JO 3)qe] DIPOLISd 3y

© OCR 2010




<<
  /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


