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INSTRUCTIONS TO CANDIDATES

e Write your name clearly in capital letters, your Centre
Number and Candidate Number in the boxes on the
first page.

 Use black ink. Pencil may be used for graphs and
diagrams only.

e Read each question carefully and make sure that
you know what you have to do before starting your
answer.

e Answer ALL the questions.

e Write your answer to each question in the space

provided, however additional paper may be used if
necessary.

INFORMATION FOR CANDIDATES

e The number of marks is given in brackets [ ] at the
end of each question or part question.

e The total number of marks for this paper is 60.

 Alist of physics equations is printed on page three.



EQUATIONS

resistance = voltage
~ current

vVv=uUu-+at

s = (u+v) t

momentum = mass x velocity
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Answer ALL the questions.

SECTION A - MODULE P4

Darren combs his hair.

The comb becomes CHARGED.

(a) There are two kinds of charge.
Complete this sentence.

The two kinds of charge are

and : [2]

(b) He puts the comb near to some small pieces of
paper.

The pieces of paper are UNCHARGED.

T

o< > <>—— pieces of paper

\

What happens to the pieces of paper?

[1]
[Total: 3]




2 This question is about how static electricity can be
useful.

(a) One use is removing dust (smoke) particles from
chimneys.

This is done using an ELECTROSTATIC
PRECIPITATOR.

The diagram shows an electrostatic precipitator.

waste gases without
dust particles

__—wall of chimney

metal plates
— P

particles
collected here

| metal grid

waste gases containing dust
particles go through the grid
and up the chimney




Describe how the electrostatic precipitator
removes dust particles from the waste gases.

In your answer, write about
e voltage (potential difference)
e charges

* how the dust particles are removed.

[3]

(b) Write down one OTHER use of static electricity.

[1]
[Total: 4]




3 Lucy investigates electrical circuits.
She builds this circuit.

cell

resistor
R

(a) Lucy measures
* the current flowing through the resistor R

* the voltage (potential difference) across
the resistor.

Here are her results.
current = 1.5 amps (A)

voltage = 6.0 volts (V)



Calculate the RESISTANCE of the resistor R.

The equations on page 3 may help you.

answer ohms (Q2) [2]
(b) Lucy adds another cell to her circuit.
This increases the current in the resistor.

What happens to the voltage (potential difference)
across the resistor?

[1]
[Total: 3]




4 Ultrasound is a sound wave with a very high
frequency.

(a) Ultrasound waves can be shown by a wave
diagram.

undisturbed
air pressure

area of

] A
pressure
pressure >
\/ \7& area of
low low

pressure

(i) What is the name given to the HIGHER
pressure parts of the wave?

Choose from:

COMPRESSION FREQUENCY
RAREFACTION WAVELENGTH
answer [1]
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(ii) What is the name given to the LOWER
pressure parts of the wave?

Choose from:

COMPRESSION FREQUENCY
RAREFACTION WAVELENGTH
answer [1]

(b) Ultrasound has many uses.
Write down ONE use of ultrasound.

[1]
[Total: 3]
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5 Electricity is produced in a nuclear power station.
Energy is released from the nuclear fuel.
This takes place in a nuclear reactor.
Nuclear bombs also use a nuclear material.

Complete the following sentences about nuclear
power.

Choose words from the list.

BOMB CHAIN CHEMICAL
RADIOACTIVE RENEWABLE
URANIUM WATER

Nuclear power stations use
as a fuel.

Materials placed in a nuclear reactor can become

The decay of the nuclear fuel can be a

reaction.

In a nuclear the reaction has
gone out of control. [3]

[Total: 3]
12



6 This question is about nuclear
radiation.

Radioactive substances give out
nuclear RADIATION.

Nuclear radiation is used in hospitals.

(a) One type of nuclear radiation is gamma rays.
Complete these two sentences about
gamma rays.

Gamma rays and X-rays are both

waves.

Gamma rays are used to treat patients who have

[2]

13



(b) The ACTIVITY of a radioactive substance
decreases with time.

activity 4

|
time

Complete the sentence about HOW the activity is
measured.
The activity of a radioactive substance is

measured by the number of

decays emitted per

[1]

(c) Another type of nuclear radiation is alpha
radiation.

Write down one USE of alpha radiation.

[1]
[Total: 4]

14



SECTION B — MODULE P5

(a) Danny shines a ray of light from a ray box through
a glass block.

He looks at the paths of the light AFTER it hits the
boundary.

A

light from
ray box

glass air

boundary
between
glass and air

Which paths show the two rays he sees?

Choose TWO from: A B C D E F

answer and [2]

15



(b) What happens to light that passes from glass

INTO AIR?

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

answer.
light is absorbed
light is radiated

light is reflected

light is refracted

16

[1]



(c) Danny moves the ray box.

The angle of incidence, i, is larger than the critical
angle.

angle of
incidence

normal

glass air

boundary
between
glass and air

Complete the diagram to show what happens to
the ray of light. [2]

[Total: 5]
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8 Artificial satellites orbit the Earth.

One use of an artificial satellite is to measure light
pollution over Europe.

(a) Write down TWO other uses of artificial satellites.

1

2 [2]

(b) Satellites orbit at different heights above the
Earth.

(i) A GEOSTATIONARY satellite orbits the Earth
36 000 km above the equator.

How long does it take for a geostationary
satellite to orbit the Earth?

answer hours [1]

(ii) Another satellite orbits 20000 km above the
Earth.

How does this affect the time it takes for this
satellite to orbit the Earth?

[1]

18



(c) Gravity keeps a satellite in a circular orbit.

What is the name of the force that keeps any
object moving in a circle?

Put a around the correct answer.

CENTRIFUGAL

CENTRIPETAL

COUPLE

ORBITAL [1]

[Total: 5]
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9 Sarah drives a train.
The maximum SPEED of her train is 120km/h.

(a) What does speed mean?

[1]

(b) She drives the train between two towns 150 km
apart.

The maximum speed of the train in the journey is
120 km/h.

The journey takes 3 hours.

Why does it take so long?

[1]

20



(c) Sarah’s train is travelling at 80 km/h.

She sees another train coming towards her on the
other track.

The other train is travelling at 60 km/h.

What is the RELATIVE speed of the two trains?

Put a around the correct answer.
20km/h
60km/h
70km/h
80km/h

140km/h [1]

(d) Speed is a SCALAR quantity. Velocity is a VECTOR
quantity.

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

[1]
[Total: 4]
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10 Bharat is listening to his radio. He can hear another
radio station in the background.

The signals from the second radio station are
INTERFERING with signals from the one he is trying
to listen to.

(a) What causes interference?

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

The radio waves from the two
stations are overlapping.

The second radio station has a
more powerful transmitter.

The two radio stations are only
a few kilometres apart.

[1]

22



(b) Bharat’s science teacher is explaining interference
using two loudspeakers.

The loudspeakers are producing identical notes.

Bharat walks along a line in front of the speakers
as shown.

/
AN

speakers line

/
AN

What will Bharat hear as he walks along the line?

[2]
[Total: 3]
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11 A dish is needed to receive satellite television signals.
(a) What must a radio have to receive radio signals?
Put a around the correct answer.
AERIAL

COMMUTATOR

LOUDSPEAKER

MOTOR [1]

24



(b) Finish the sentences by choosing the best words
from this list.

ABSORBED

ATMOSPHERE

CRUST

DIFFRACTED

MAGNETIC FIELD

REFLECTED

A radio transmitter broadcasts to a receiver that is
over the horizon.
The radio waves reach the receiver because they

are by part of the

Earth’s . [2]

[Total: 3]

25



SECTION C — MODULE P6

12 This question is about electricity.

(a) Look at the list of electrical components and
symbols.

Draw a straight line from each COMPONENT to its
correct SYMBOL.

COMPONENT SYMBOL

bulb s

battery — 7

| ——oNo
relay com
| NC

variable
resistor 4{ | | —
switch —@—

[2]

26



(b) Paula connects the following circuit.

power supply
——O

X

She adjusts the power supply.
The bulb heats up and gets brighter.

What happens to the resistance of the BULB when
it gets hot?

Put a around the correct answer.

DECREASES INCREASES

STAYS THE SAME [1]

[Total: 3]
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13 (a) Look at the pictures of household appliances.

electric drill electric kettle

electric mixer sandwich toaster

Which TWO appliances have a motor inside them?

answer and [2]

28



(b) John passes a wire through a card.
He connects the wire to a battery.

Look at the diagram.

card 1

He sprinkles iron filings onto the card to show the
shape of the magnetic field.

Which is the shape of the magnetic field made by

the wire?
A B C D
|\ 1 \ \

A fCO) /= (=

Choosefrom: A B C D

answer [1]
29




(c) The diagram shows part of a DC generator.

Look at the diagram.

A

B

of

Complete the diagram by adding labels to parts A

and B.

30

[2]
[Total: 5]
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14 This question is about transformers.
(a) Batteries produce DIRECT current.

What sort of current do transformers produce?

[1]

(b) (i) Look at the diagram of a transformer.

iron core

primary coil 1 [ secondary
——r  coil
240V , 12V

2000 turns

RERENRN

v v v v v v v v
Fa¥

32



(i)

Jenny has a 12V lamp.
She wants to use it from the 240V mains.

The transformer she uses has 2000 turns on
the primary coil.

Calculate the number of turns on the
secondary coil.

The equations on page 3 may help you.

answer turns [2]

Jenny uses a step-down transformer for her
lamp.

Write down one OTHER use of STEP-DOWN
transformers.

[1]
[Total: 4]
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15 (a) Look at the symbol for a diode.

X {>| Y

Which one of the following statements is TRUE?

A Current can only flow from X toY.

B Current can only flow fromY to X.

C Current can flow from XtoY andY to X.
D No current can flow from XtoY orY to X.
Choosefrom: A B C D

answer [1]

(b) Chris needs to change the output from a
transformer to DC.

He uses four diodes.

They are connected in the following circuit
opposite.

It is called a bridge rectifier circuit.

34
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The graph shows the input to the bridge rectifier.
A

input

voltage /"‘\ /"‘\

/ \\ / \

time

\ /

NV

On the axis below, sketch the output that you
would expect.

A

output
voltage

time

[2]

36



(c) In some circuits, scientists connect a CAPACITOR
to the output of the bridge rectifier.

Explain why.
In your answer write about
e what the capacitor does

* why itis used.

[2]
[Total: 5]
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16 (a) Most electronic devices have logic gates in them.
Complete the following sentence.
The input for a logic gate can be either

or . [1]

(b) The diagram shows a NOT gate.

A >0

Complete the truth table for a NOT gate.

A B

[1]
(c) The output current from a logic gate is small.
This current will not turn an electric motor.

Write down ONE device that a logic gate will
operate.

[1]
[Total: 3]

END OF QUESTION PAPER

38



BLANK PAGE

39



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 1PB.

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.

40




<<
  /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


