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TWENTY FIRST CENTURY SCIENCE EQUATIONS

USEFUL RELATIONSHIPS

EXPLAINING MOTION

distance travelled

speed = -
time taken

momentum = mass x velocity

change of resultant time for
momegntum = force x which it
acts
work done qlistance_ moyed
= force x inthe direction
by a force

of the force
change in energy = work done

change in GPE = weight x vertical height difference

1

; X mass x [velocity]?

kinetic energy =



ELECTRIC CIRCUITS

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

energy transferred = power x time
power = potential difference x current

energy usefully transferred

. x 100%
total energy supplied

efficiency =

THE WAVE MODEL OF RADIATION

wave speed = frequency x wavelength



Answer ALL questions.

1

Julie uses a baby monitor so that she can hear when
her baby cries in another room.

The monitor has a radio transmitter, which she places
in the baby’s room, and a receiver which she keeps
with her.

(a) The transmitter uses digital transmission.
The digital code uses only two symbols.
What are these symbols called?

Put a around the correct answer.

LEFT AND RIGHT ONE AND ZERO

PLUS AND MINUS UP AND DOWN [1]



(b) Complete the sentences for the baby monitor
system by putting a .@ around the correct
words in bold.

The transmitter changes the radio waves in a
process which is called

DEMODULATION / DIFFRACTION /
MODULATION / REFLECTION.

As the waves travel away from the
transmitter, some

CHARGE / LIGHT / NOISE / SOUND
is picked up along the way.

The receiver converts the pattern of radio
wave pulses into

INFRARED / INTERFERENCE /

MICROWAVES / SOUND .
[3]
[Total: 4]



2 The diagram shows two paths for sound to get from a
loudspeaker to a microphone.

board
reflected wave
\ -
% direct wave ﬁ
loudspeaker microphone

(a) The loudspeaker produces a steady sound.
The microphone detects almost no sound.
Here are some possible explanations.

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

The intensity of the reflected wave is zero.

The board diffracts the wave so that it
misses the microphone.

The reflected wave arrives at the microphone
in step with the direct wave.

The reflected wave arrives at the microphone
out of step with the direct wave.

[1]



(b) Some of the sound gets to the microphone by
reflecting off a board.

The diagram shows three wavefronts of the wave
BEFORE it hits the board.

board

Complete the diagram to show the three
wavefronts AFTER they have all hit the board. [1]



(c) The loudspeaker makes sound with a frequency of
680 Hz.

The sound waves move with a speed of 340 m/s.
What is the wavelength of the sound?

Put a around the correct answer.

0.5m 2m 1020 m 231200m [1]

(d) Explain what is meant by the WAVELENGTH of a
sound wave.

[2]
[Total: 5]
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3 Dentists use X-rays to image teeth.

(a) X-rays and visible light are shown in this diagram

of the electromagnetic spectrum.

visible
light

X-rays

increasing frequency ———»

Add INFRARED and ULTRAVIOLET
spectrum.

to the

(b) In certain conditions, all waves in the

electromagnetic spectrum share one property.

No other waves have that property.

[1]

Describe the property shared by ALL waves in the

electromagnetic spectrum.

Under what conditions is this true?

11

[2]




(c) A dentist needs to image a tooth.

She places an X-ray source in front of the tooth
and a photographic film behind it.

tooth
photographic film

X-ray source

—_—

™~ lightproof cover

Here are some explanations for the formation of
an image on the photographic film.

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

Whiter parts of the tooth reflect more X-rays
away from the film.

Harder parts of the tooth interfere with the
X-rays on their way to the film.

Denser parts of the tooth reduce the intensity
of the X-rays arriving at the film.

X-rays are absorbed in any gaps in the tooth
and do not reach the film.

Softer parts of the tooth diffract the X-rays
towards the film.

[1]
12



(d) What do X-ray photons carry from their source to
the photographic film?

[1]
[Total: 5]
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4 Anil has to make up a new password to go on his
school computer system.

(a) He talks to some classmates about the problem of
making it a password he can remember.

4 N N
REUBEN JESSICA
Your memory just Memory just

processes information.| | retrieves information.
- \& /L )
( NIALL N Y
Your memory is divided in
to short-term memory
_ and long-term memory. )
/1

4 )

Voo
AMMAAR \(

If you can remember it for
five minutes you’ll

BETH
Memory is both storage
and retrieval of

\ remember it next week. AN information. )

Which TWO classmates make correct statements
about memory?

answer

and

[2]
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(b) Anil knows that the part of his brain concerned
with memory also has other functions.

Suggest ONE other function of this part of the
brain.

[1]

(c) Scientists have used different methods to study
this part of the brain.

Give ONE of these methods.
[1]
(d) Anil’s teacher gives him some hints on how to be

able to remember the password in next week’s
lesson.

One hint is to use a pattern such as A1B2C3.

Describe TWO other ways he can use to help
remember the password.

[3]
[Total: 7]
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5 Some dogs have been trained to produce saliva when
they hear a bell.

They do this even when they cannot see or smell the
food.

(a) Puta around the correct words to complete
the sentences.
This type of reflex

is COMPLEX / CONDITIONED / SIMPLE

The sound of the bell is a
PRIMARY / SECONDARY / TERTIARY

stimulus .

The final response
HASA / HASALOTOF / HASNO /

direct connection to the stimulus .

The dogs have brains with
HUNDREDS / THOUSANDS / BILLIONS

of neurons that allow learning from experience.

[3]
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(b) When they were puppies, these dogs learned to sit
when told.

Put ticks (v') in the boxes next to the TWO
statements which best explain the changes in
their brains as they learn.

New neurons have grown.

New links between their ears and legs
have grown.

New pathways linking neurons have
developed.

Repeating a stimulus makes pathways
more likely to transmit impulses.

Repeating a stimulus makes pathways
wear out.

[2]
[Total: 5]
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6 This is a diagram of a synapse between a sensory
neuron and a motor neuron.

direction of
impulse

Sensory neuron

vesicle
L) S —— synapse
motor

neuron

An impulse is transmitted across the synapse.

18



The stages in this process are shown. They are in the
wrong order.

A Transmitter binds with receptors.

B There is an electrical impulse in the motor
neuron.

C Transmitter diffuses.

D There is an electrical impulse in the sensory
neuron.

E Transmitter is released.

Fill in the boxes to show the correct order.

[2]
[Total: 2]
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7 Titanium oxide is a white solid which is used in paint.

Impurities in natural titanium oxide spoil its white
colour, so they are removed.

To remove the impurities two chemical reactions are
carried out.

reaction 1 —the solid titanium oxide, TiO,, is converted
into liquid titanium chloride, TiCl,.

reaction 2 — the liquid titanium chloride, TiCl,, is later

converted back into titanium oxide, TiO.,,.

(a) Complete the balanced symbol equation for
reaction 2 by adding in the state symbols.

TiC, (__)+0,(___)->TiO,(__ )+ 2CL ()
[1]

20



(b) The impurities do not take part in these reactions.
This makes them easy to remove.
Suggest
* why this makes them easy to remove

 how you might remove them
» at which stage they are removed.

[3]
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(c) Titanium oxide is a catalyst for the breakdown of
water molecules into hydrogen gas and oxygen
gas.

Yvonne writes this equation into her book.

water + titanium -> hydrogen + oxygen + titanium
oxide oxide

What is a catalyst?
Your answer should include

e what it does
* why it is on both sides of this equation.

[1]

22



(d) Water will break down into hydrogen gas and
oxygen gas without using a catalyst.

Write a balanced symbol equation for this
reaction.

[2]
[Total: 7]
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8 Flour mills in the nineteenth century sometimes
exploded.

Flour mills grind wheat grains into flour, a fine
powder.

Wheat grains will burn slowly in air.

Flour dust burns much more quickly than wheat
grains.

The rooms inside the flour mill had clouds of flour
dust in the air.

A single spark was enough to make the flour dust
explode.

The rate of reaction is much greater when a cloud of
flour dust reacts with air.

Explain why.

Use ideas about particles in your answer.

[2]
[Total: 2]
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9 David has limescale on the wall of his house.

He knows that limescale is calcium carbonate, so he
decides to remove it using hydrochloric acid.

(a) Fill in the boxes to write the word equation for this
reaction.

[1]

25



(b) He investigates the reaction between limescale
and hydrochloric acid in the laboratory.

He puts some acid into a beaker and adds
powdered limescale a little at a time.

probe

N

acid -
~a <«—Mmeter

<«1—beaker

limescale — \_/

He measures the pH of the acid as the limescale
reacts.

O
L
== NWLRTIONOOOO-=NW

.

amount of limescale added

26



(i)

(ii)

David wants to know how much acid is in the
beaker at different stages in the reaction.

He looks at the pH.

Why is this not a good way to tell how much
acid is in the beaker?

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

pH does not increase at the same rate as
the acid is used up.

pH is nothing to do with the amount of
acid left.

pH is a measure of the hydrogen ion
concentration.

The more acid there is, the lower the pH.

[1]
What can he say about point X on the graph?

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

All the acid is used up.

Almost no acid is used up.

All the limescale is used up.

Unreacted acid and unreacted limescale
are both present.

[1]
27



(c) David dilutes some concentrated hydrochloric
acid to make his acid solution.

He notices acidic fumes coming off the
concentrated hydrochloric acid.

Why is this?

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

All concentrated acids give off fumes.

Hydrochloric acid contains chlorine gas.

All concentrated acids are dangerous.

Hydrochloric acid is a solution of hydrogen
chloride gas.

[1]

(d) David knows that if he uses nitric acid on
limescale, he will make calcium nitrate.

The formula for calcium nitrate is Ca(NO,)..

The symbol for the calcium ion is Ca?*.

Put a around the symbol for the nitrate ion.

(NO,),% (NO,)," NO,~ NO,>~ [1]
[Total: 5]

END OF QUESTION PAPER

28



BLANK PAGE

29



BLANK PAGE

30



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 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.

31



*JaquINU 9)0YM 1S2Je3U Y} 03 PAPUNOJ US3] J0U dARY dULIO1YD pue Jaddod Jo sassew diWole dALR|a Ay

*p3331WO Ud3q dADY (£0L-06 SI8qWINU DIWOID) SPIOULIID Y3 puD (L/-8G SI8QUINU DIWOID) SPIOUDYIUD) 3Y |

! oLl 601 801 10} 901 G0l volL 68 88 /8
pajedijusyine wniuasiuaos wnypejsw.iep wnuaulaw wnissey wnuyoq wnifioqess wntugnp wnipJojayins wntutyoe wnipes wniuely
AN} 10U Inq payiodal Uaaq aARY 9} L-7 |} SIQWNU DLWOIR YIM SJUSWI|J mm_ sd w SH ug mw qa N 2V ey 14
[z27] [127] [897] [227] [¥97] [997] [z97] [197] [zzd] [9z7] [czd
98 o ¥8 €8 28 18 08 6L 8/ LL 9/ G/l vl A U YAe 96 Gs
uopeu aunjeise wntuojod ynwstq pea) wnijeyy Ainosaw p1os wnuned wniput wniwso wniuayt ua3s8uny wnjejuey wntujyey wnueyjue) wnteq wnisaed
uwy W od Iq qd 1L 8H ny d B]| SO ay M el H %€ eq s)
[zzdd [017] [602] 607 10T 0T 10T L6) G6l 6 061} 981 781 181 8.1 6€1L L€) €€l
S €S I4* LS 06 6F 8y Yig 9 9% 44 197 W (14 oF 6€ 8¢ L€
uouax autpot wnun) ey Auownyue un wniput wniwpeds J3ALS wnipeyjed wnipoys wniuayini wnijauyda) wnuapgAjow wnigotu wniuoduiz wnuPA wniuo.as wnipignu
ax I a1 qs us u| PD 8y Pd uy ny o1 ow aN iz A 1S qQy
LEL 17 8zl w 6LL GLL 41 801 901 €01 101 [86] 96 €6 L6 68 88 o
9€ Ge € €€ [43 Lg 0¢ 67 8 LT 9z (¥4 €4 %4 44 (4 0z 6l
uoydAuy aulwoliq wnLua)as oluasie wniuew.as wnies oulz Jaddod AENRI] 11eqod uout asauesuew wntwoJyd wnipeuea wntueiy wnipueds wnioed wnissejod
) ig EN sy Eh) en uz n) IN 0) a4 uw n A 1 s e) A
8 08 6. G/ €/ 0L G9 G'€9 65 65 96 Gg 49 1S 8y Gy or 6€
8l L) 9l Gl L €1 4} Ll
uoSie auuoyd anjns snuoydsoyd uod|)Is wniuwne wnisaugew wnipos
v 1D S d IS v W eN
or GG [43 LE 8 LT ¥ (4
ol 6 8 L 9 S Jaqunu (uojoud) dtwole 4 €
uoau auuon)y uabAxo uagoau uogJed uoloq aweu wninAiaq wniyin
aN 4 o] N o) g JoqwiAs dLwole ag |
0z 6l 9l vl 4} L SSelw JlWoJe SALIe)al 6 L
z ) L EY
wnnay uaSoupAy
SH H
4 |
0 YA 9 G 14 € 14 |

SjUSWS3]3 3Y3 JO 3|qeL JIPOLIdd dYL

32




<<
  /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


