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EQUATIONS

resistance = voltage
current

v = u + at

s = (u + v)
2

 
t

v2 = u2 + 2as

s = ut + 1
2

 at2

momentum = mass × velocity

force = change in momentum
time

refractive index = speed of light in vacuum
speed of light in medium

refractive index = n = sin i
sin r

 i = incident angle

  r = refracted angle

sin c = 
nr

ni

 c = critical angle

 

 nr = refractive index of less dense material

 

ni = refractive index of more dense material

magnification = image size
object size

Vout = Vin × 
R2

(R1 + R2)

Vp

Vs

 = 
Np

Ns

VpIp = VsIs
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Answer all the questions.

Section A – Module P4

1 Zak connects the following circuit.

R

5 A fuse

12 V

 He uses a fuse.

 The fuse melts if the current is more than 5 amps.

 Calculate the resistance in the circuit when the current is 5 amps.

 The equations on page 2 may help you.

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

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

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

answer  .............................................. ohms [2]

[Total: 2]



4

© OCR 2010

2 (a) (i) Nuclear power stations use uranium as a fuel in a reactor.

   Energy is released when a uranium atom splits in a chain reaction.

neutron

   Write down the name of the process producing this energy.

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

  (ii) Some materials are put into the reactor. This makes them radioactive.

   What do the materials absorb to make them radioactive?

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

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

 (b) Some radioactive sources emit beta particles.

  What is a beta particle?

  In your answer write about

    • what type of particle it is

    • its movement.

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

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

 ............................................................................................................................................  [2]
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 (c) Cobalt-60 has a mass number of 60.

  Cobalt-60 has an atomic number of 27.

60
27Co

  Cobalt-60 emits a beta particle.

  (i) What is the mass number of the new substance?

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

  (ii) What is the atomic number of the new substance?

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

[Total: 6]

3 Hospitals use beta and gamma emitters as tracers.

 (a) Suggest one reason why alpha emitters are not used as tracers in hospitals.

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

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

 (b) X-rays and gamma rays have similar properties.

  They are both electromagnetic waves which come from atoms.

  Write down another property they have in common.

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

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

[Total: 2]
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4 Ultrasound is used in hospitals.

 It is used to look inside people by scanning the body.

 (a) Ultrasound cannot be heard.

  Explain why.

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

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

 (b) Ultrasound is a longitudinal wave.

  The waves are made up of a series of compressions and rarefactions.

  What is a compression?

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

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

[Total: 2]
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5 This question is about carbon dating.

 (a) Carbon dating measures the activity of one isotope of carbon.

  Which radioactive isotope of carbon is used for carbon dating?

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

 (b) The activity of this isotope in living trees has not changed for thousands of years.

  The activity is less in dead wood than in living wood.

  Explain why.

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

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

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

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

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

 (c) Archaeologists excavate a large wooden monument.

  The activity of 1 g of living wood is 20 counts per minute.

  The activity of 1 g of wood from the monument is 5 counts per minute.

  The half-life of radioactive carbon is 5700 years.

  How old is the wooden monument?

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

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

answer  .............................................  years [2]

[Total: 6]
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6 Wanda charges a plastic rod by rubbing it with a cloth.

 The rod gets a positive charge.

 Explain why.

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

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

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

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

[Total: 2]
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Section B – Module P5

7 A human cannonball is an example of a projectile.

 Look at the picture of a man being fired as a human cannon ball.

 (a) All projectiles have a downward vertical force acting on them.

  Write down the name of this force.

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

 (b) Assume air resistance has no effect.

  The human cannonball has both a horizontal and a vertical velocity.

  (i) What happens to the size of his horizontal velocity during his flight?

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

  (ii) What happens to the size of his downward vertical velocity during his flight?

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

 (c) At one particular moment, the human cannonball is moving with a horizontal velocity of 4 m / s 
and a vertical velocity of 3 m / s.

  His resultant velocity is 5 m / s.

  Explain how you could calculate this value.

  You may draw a diagram to help you answer.

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

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

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

[Total: 5]
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8 The diagram shows three parallel rays of light and a lens.

 (a) The rays pass through the lens.

  Finish the diagram by showing the paths they take. [2]

 (b) A convex lens can be used as a magnifying glass.

  It can also be used in a slide projector.

  The images produced in both cases are magnified.

  (i) The images produced are different.

   Write down two differences.

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

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

2  ........................................................................................................................................

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

  (ii) The image on the screen from the projector is out of focus.

   A teacher adjusts the lens at the front of the projector.

   This brings the image into focus.

   What happens to the position of the lens to bring the image into focus?

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

[Total: 5]
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9 Microwaves are used for transmitting signals to satellites orbiting above the Earth.

 They are not used for transmitting signals over long distances on Earth.

 Finish the sentences by choosing the best words from this list.

diffract      light      radio      reflect      refract      sound

 The best way to transmit signals long distances on Earth is using long wave ……………… waves.

 These waves ……………… around hills and over the horizon. [2]

[Total: 2]
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10 Cat’s eyes are set into the surface of roads. They help drivers to see lane markings at night.

 The inside of the cat’s eye is made of a transparent plastic material.

enlarged view

 Light from a car headlamp is totally internally reflected in the cat’s eye.

 (a) What two conditions are needed for this total internal reflection to occur?

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

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

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

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

 (b) The refractive index of the plastic in the cat’s eye is 1.5.

  Light enters the plastic with an angle of incidence of 25°.

  The light is refracted.

  Calculate the angle of refraction.

  The equations on page 2 may help you.

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

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

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

answer  ......................................................° [3]

[Total: 5]
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11 The Keirin is a sprint cycle race.

 The cyclists follow a motorised cycle until they are travelling at a speed of 14 m / s.

 The motorised cycle leaves the track.

 The cyclists then accelerate from 14 m / s to 18 m / s at a steady rate.

 This takes them 3 seconds.

 (a) What distance do the cyclists travel during the 3 seconds?

  The equations on page 2 may help you.

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

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

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

answer   ..................................................  m [2]

 (b) The motorised cyclist leaves the track travelling at a speed of 14 m / s.

  Speed is a scalar quantity.

  Velocity is a vector quantity.

  What is the difference between a scalar and a vector quantity?

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

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

[Total: 3]
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Section C – Module P6

12 Joe investigates variable resistors.

 He makes this circuit.

M

 (a) He adjusts the variable resistor.

  The speed of the motor increases.

  Explain why this happens.

  In your answer use ideas about

    • resistance

    • current.

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

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

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

 (b) Joe replaces the motor with a light bulb.

  He adjusts the variable resistor. The bulb gets dimmer.

  Which letter gives the correct explanation?

resistance of variable resistor current

A greater greater

B greater smaller

C smaller greater

D smaller smaller

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

[Total: 3]
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13 Look at the arrangement of two fixed resistors in series.

R1

Vout (to next part of circuit)

Vin = 12 V

0 V

R2

 (a) The input voltage is fixed at 12 V.

  The output voltage needs to be variable.

  Explain how you could do this.

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

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

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

 (b) The value of R1 is 70 �.

  The value of R2 is 50 �.

  Calculate the output voltage (Vout).

  The equations on page 2 may help you.

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

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

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

answer  .................................................... V [2]

[Total: 4]
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14 Julia investigates the magnetic field produced by an electric current.

 The current passes down a straight wire.

 She plots the magnetic field around the wire.

wire with
current in it

arrow shows
current direction

arrow shows
current direction

piece of card to
plot magnetic field

 (a) What shape is the magnetic field around the wire?

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

 (b) Julia now makes the current pass up the wire.

  What happens to the direction of the magnetic field?

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

[Total: 2]
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15 Look at the diagram of a transformer.

primary coil
220 V input voltage

4000 turns

secondary coil
11 V output voltage

 (a) Calculate the number of turns in the secondary coil.

  The equations on page 2 may help you.

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

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

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

answer  ..............................................  turns [2]

 (b) The transformer in the diagram is a step down transformer.

  What is different in the construction of a step up transformer?

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

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

[Total: 3]
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16 Declan does an experiment with an electrical component.

 He measures the current and voltage for the component.

 He then draws a current-voltage graph.

current

voltage
– +

 (a) Look at the graph.

  Complete the sentence.

  The graph shows the current-voltage characteristics for a silicon ……………… . [1]

 (b) Explain the shape of the current-voltage graph.

  In your answer write about the resistance of the component.

In the forward (+) direction.  .......................................................................................................

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

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

In the reverse (–) direction.  .......................................................................................................

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

[Total: 3]
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17 Look at the diagram. It shows part of a DC (direct current) motor.

 The coil spins when it carries a current.

magnet

curved pole
pieces

coil spins

N S

current

coil carries current

 (a) Every half turn the current in the coil is reversed.

  Explain why.

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

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

 (b) The motor has curved pole pieces.

  These produce a radial magnetic field.

  Why do practical motors have a radial magnetic field?

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

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

[Total: 2]



20

© OCR 2010

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.

18 This question is about logic gates.

 (a) Look at the symbol and truth table for a NOR gate.

symbol truth table

inputs outputNOR
A

B

input A input B output

0 0 1

1 0 0

0 1 0

1 1 0

  Look at the truth table.

  Explain why the output is only ON (output = 1) for the first row in the table.

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

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

 (b) Two NOR gates can be used to make a bistable latch circuit.

  Draw lines from X and Y to complete the diagram of a bistable latch.

input NOR

input NOR

X

Y

[2]

[Total: 3]

END OF QUESTION PAPER



<<
  /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


