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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

speed = distance travelled
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 by 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

oo M

VS NS

energy transferred = power x time

power = potential difference x current

efficiency = energy usefully transferred x 100%
total energy supplied

The Wave Model of Radiation

wave speed = frequency x wavelength
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Answer all the questions.

1 Microwaves carry signals from satellites to our homes through the atmosphere.

(@) Here are some other waves.
Which one also carries signals from satellites through the atmosphere?

Put a around the answer.

gamma radio X-rays

1]
(b) A dish on the roof of a house guides the microwaves onto a receiver.
Complete the sentences.
Choose words from this list.
absorb decreases doesn’t change increases reflect refract
As the microwaves travel through the atmosphere, their intensity .....................ooat. .
The microwaves ...........cccoevieiiiennnn.. at the dish.

This process ........ccceveveieiiiiininnnns the intensity of the microwaves at the receiver.

[3]
(c) Other waves carry signals through optical fibres.
Which one of these waves carries signals through optical fibres?

Put a around the answer.

infrared radio ultraviolet X-rays

]

[Total: 5]
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Sam sunbathes on the beach.

(@) His skin absorbs photons of ultraviolet (UV) radiation.
Here is an incomplete diagram of the electromagnetic spectrum.

Write UV in the correct place.

microwaves visible X-rays

© OCR 2009
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(b) Photons of ultraviolet light carry more energy than photons of visible light.

Sam asks his friends the reason why.

Alan
Ultraviolet light has

a greater amplitude than

visible light.

Bess
Ultraviolet light has

a higher frequency than

visible light.

Photons of ultraviolet
light move faster than
photons of visible
light.

Davina
Ultraviolet light has
a longer wavelength than
visible light.

A \J[ A

Which of his friends gives the correct reason?

ANSWET .t eeeeet e e e e e e e e e e eeees [1]1
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(c) Intensity and frequency are two different properties of sunlight.

Draw a straight line to link each property of sunlight to its correct description.

property description

the rate at which photons are absorbed

intensity the number of waves emitted per second

frequency the rate at which energy is delivered by photons

the number of photons emitted per second

[2]
(d) Sound and UV are different types of wave.
Complete the sentences.
Choose words from this list.
Use each word only once.
air empty space longitudinal transverse
SoundisSa .....covvviiiiiiiiia, wave which can’t pass through ..................c.ceei. .
UVisa ..ooooviiiiiiiiiieee, wave. It can travel through ..., .
[2]

[Total: 6]
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7
Alfred looks at a compact disc (CD) in white light.

He notices that some parts of the disc appear blue. Other parts appear red.

(@) Complete the sentence.
Choose a word from this list.
amplitude intensity wavelength wave speed

Red light has a different ...................ooen. to blue light. [1]1

(b) The CD contains billions of tiny mirrors. These reflect the white light.

e

Which one of the diagrams, A, B, C or D, shows light being reflected by a mirror?

correct diagram .......oooeoieiiiii s [1]1

(c) Complete each sentence by putting a around the correct word.

Waves of white light from different parts of the disc meet and add together.

This is called absorption diffraction interference refraction.
Waves reinforce when they arrive in parallel in series in step out of step.
This decreases doesn’t change increases the intensity of the wave.
[3]
[Total: 5]
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4 Jois learning about the nervous system.

(a) She looks at this diagram of a neuron.

(i) Which of the parts A, B, C or D is the axon?

=] S P [1]1
(ii) Which of the parts A, B, C or D is the fatty sheath?
ANSWET it eee et e e e e e e e e eeees [1]1
(b) How does a message travel along a neuron?

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

as a light ray

as a sound wave

as an electrical impulse

(1]

© OCR 2009
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(c) The nervous system coordinates an animal’s reflex response to a stimulus.

The sentences show how Jo’s eye responds to a bright light.

They are in the wrong order.

A

B

Cc

D

A motor neuron carries a nerve impulse to the muscles in the iris.
A sensory neuron carries a nerve impulse to the brain.
Light enters the eye through the pupil.

Muscles in the iris contract to make the pupil smaller.

Put the letters A, B, C and D in the correct order in the boxes. The first one has been done for

you.

C
[2]
(d) A reflex arc is made up of different parts.
Complete the sentences.
Use words from this list.
an effector an impulse a motor a receptor a stimulus

A change in the environment is detected by ..., .

A response to the change is produced by ... .
[2]

[Total: 7]
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5 A child’s behaviour can be due to learning or reflex actions.

Draw a straight line from each example of behaviour to its type of learning or reflex action.

behaviour type of learning or reflex action
remembering the three times table simple reflex
a baby grasping his mother’s finger learning by experience
putting on a coat when cold learning by repetition

[2]

[Total: 2]
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Edward has Alzheimer’s disease.

Sometimes he does not remember what day it is.
He can still remember the friends he had at school.
(@) Which of the sentences describe Edward’s memory?

Put ticks (v) in the boxes next to the two correct sentences.

Edward’s short term memory has been damaged.

Edward’s long term memory has been damaged.

Remembering today’s date is a long term memory.

Remembering his school friends is a long term memory.

Edward now has no memory at all.

[2]
(b) Which part of the nervous system is concerned with memory?
Put a tick (v') in the correct box.
reflex arc
spinal cord
cerebral cortex
peripheral nervous system
1]
[Total: 3]
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Ann does an experiment with some chewing gum.

Here are the results.

what Ann does with the chewing gum mass ing
weighs a stick of unchewed gum 8.0
weighs the same stick of gum after it has been chewed 3.0
weighs the same stick of chewed gum one week later 2.0

(a) Ann knows that a stick of gum contains several ingredients.

She knows that pure gum does not dissolve.

By the end of the experiment, what mass of ingredients had been removed?

Put a around the correct answer.

19 29 39 59 6g

© OCR 2009
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(b) During the last week the gum got lighter.

Ann asks her friends why.

George
More ingredients
had dissolved.

Alice
The gum oxidised.

Edward
The gum evaporated.

Victoria
The gum hadn’t been

N %v completely chewed.
P / /
1 V\

William
The gum
absorbed water.

Elizabeth
Water evaporated.

Who gives the best answer?

......................................................... [1]
(c¢) Ann’s results show that 8 g of fresh gum contains 2 g of pure gum.
What is the percentage of pure gum in a stick of fresh gum?
Put a around the correct answer.
16% 20% 25% 40% 80%
1]
[Total: 3]
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8 Tony has acid indigestion.

He knows that the sodium hydrogencarbonate, NaHCOs, in his kitchen cupboard will react with
acids.

He wonders if taking a spoonful will neutralise the acidity.

(a) Sodium hydrogencarbonate reacts with hydrochloric acid.

Fill in the boxes underneath the equation with the missing chemical names.

NaHCO, + HCI - H,O + CO, + NaCl
sodium N hydrothoric N water + +
hydrogencarbonate acid

[2]

© OCR 2009
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(b) Tony wonders how much acid reacts with a teaspoon of sodium hydrogencarbonate.

He weighs out a teaspoon full of sodium hydrogencarbonate and dissolves it in water.

He then carries out a titration.

Here are the stages of the process. They are in the wrong order.

A
B
Cc
D
E

F

add indicator and stir

stir in water to dissolve
add acid from the burette
swirl the flask

weigh the solid sample

look for a colour change

Write the correct order in the boxes. The first two have been done for you.

E| B
[2]
(c) Tony writes down lots of readings during his titration.
A mass of conical flask
B volume of indicator added
C final reading on the burette
D initial reading on the burette
E mass of conical flask + sample
F mass of conical flask + solution
G volume of water poured into the conical flask
(i) Which two readings from A to G will tell him the mass of the sample that he used?
......................... and .........oceeeeeee. 11
(ii) Which two readings from A to G will tell him the volume of acid used in the titration?
......................... and .......ooceevveeeennn. [1]
[Total: 6]
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Chemical factories produce millions of tonnes of ammonia every year to make fertilisers.

Ammonia is a colourless gas made by the following reaction:

16

nitrogen + hydrogen + iron —> ammonia + iron

(@) Complete the table to show

e any chemicals which are used up

* any chemicals which are produced

* any chemicals which act as catalysts.

chemical used up

chemical produced

catalyst

(b) When ammonia is being formed, the volume of gas decreases.

What could the engineers measure to tell how fast the ammonia is being formed?

Put a around the best answer.

They could measure:

time for solid iron to disappear

© OCR 2009

change in colour

change in cloudiness

change in pressure

change in surface area
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(c) Engineers are trying to improve the reaction process.
Here are two possible changes in the process.

Draw one line from each change in the process to its improvement.

change improvement

less waste to dispose of

use a lower pressure less acid rain is made

vessels don’t have to be as strong

re-cycle unreacted gases less damage to the ozone layer

less space is needed for the factory

[2]

[Total: 5]

END OF QUESTION PAPER

© OCR 2009



18
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2009



19

PLEASE DO NOT WRITE ON THIS PAGE

OCR¥

RECOGNISING ACHIEVEMENT

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

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 2009



20

*1aquINU 3)0YM IS3JB3U Y3 03 PAPUNOI USS] J0U aARY BULIO)YD pue Jaddod o sassew dLwole SALe|al ay L

*Pa33IWO Uddq 3ADY (£0)-06 SI8qUINU JIWOID) SPIOULIID 3y} pup (1L /-8G SI8QUWINU dIWOID) SPLOUDY3IUD] Y]

LLL oLl 601 801 L0l 901 col v0l 68 88 /8
pajedijusyine wnLuagiuaos wnppelswiep wnsullaw wnissey wnuyoq wni5ioqeas wntugnp wnipiopiayIns wnturloe wnipeu wniouely
AN} Jou Inq pa3J0dal USSQ dARY 9| L-7 || SIOQUWINU DIWOIR YILM SIUSWST Mz sd w SH ug wm qad N OV ey 14
[z27] [1z7] [897] [227] [+92] [997] [z97] [197] [zz7] [9z7] Ky4d
98 o 8 €8 8 18 08 6L 8/ 1L 9/ G/ vl €/ 4 LS 96 ol
uopel auljeyse wniuojod yinwstq pea) wnieyy AnoJsw p1os wnupyeyd wnipuit wniwso wntuayt ua)ssuny wnjejue} wniujey wnueyjue) wnteq wnisaed
uy A od 1g qd 1L 8H ny d | SO Yy M el 3H £€1 eg D
[zzd [o]¥4| [607] 602 10T 0T 10Z 161 G6l 6l 061 98l 81 181 8/ 6€1L LEL €€l
S €6 14" LS 06 6¥ 214 Ly 9 (%4 44 34 W R4 ov 6€ 8¢ L€
uouax aulpot wnun)a) Auownue uty wniput wniwped FEINTY wntpejjed wnipoys wntusying wnisuyday wnuapgAjow wniqotu wnLuodJ1z wnLRA wniuons wnipigna
ax I a1 qs us u| PD 8y Pd Wy ny o1 ow [\ iz A 1S qQy
LEL Lt 14} w 6Ll Gl 41 801 901 130 Xo] ! [86] 9 €6 16 68 88 G8
9¢ G¢g ve €€ 143 Le o€ 67 214 LT 9 Gz 44 €z w 4 0z 6l
uoydAuy aulwouq wnLua)9s Jlusasse wniuew.as wnies oulz Jaddoo 1921 eqod uodt asaueSuew wniwouyd wnipeueA wniuelny wnipueds wnioed wnissejod
) ag as sy 89 en uz nj IN 0D a4 uw 1n A 1 s e) A
8 08 6L G/ €/ 0L G9 G'€9 65 65 96 Gs 4" 1S 8y Gy ov 6€
8l A 9l Gl 1 €l 4 L
uosie auLoyd njns snioydsoyd uodL)is wniuiwne wnisausew wntpos
1y 1D S d IS 1\ W eN
ov G'GE 43 LE 14 LT 44 %4
ol 6 8 L 9 S Jaquinu (uojoud) orwole ¥ €
uoau auuon)y uasAxo uasou uogJed uoloq aweu wniAiag wniyan
aN 4 0 N o) g JoquiAs diwoze ag n
0¢ 6l 9l 145 4’ (3% ssew dlWoje dAlR|ad 6 /
z ! Ay
wnnay uadolpAy
9H H
v L
0 L 9 G 4 € 14 L

SJjuaWa|4

3y) Jo 3)qeL dIpoLiad syl

© OCR 2009




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo 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
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


