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first page.
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e The marks allocated and the spaces provided for

your answers are a good indication of the length of
answers required.



BLANK PAGE



Answer ALL the questions.

1 Simple home improvements can save a lot of energy.

Look at the diagram comparing energy loss in two
types of house.
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(a) Use the information on the diagram to answer the
following questions.

() How much does the use of cavity wall
insulation CHANGE the U-value?

answer [1]

(ii) Wood and metal framed windows are used.
Which is the better insulator?

Explain how you worked out your answer.

[2]

(iii) The U-value for the roof is less in the ‘good
house’.

Suggest two changes that reduce the heat loss
compared to the ‘bad house’.

1

2 [2]




(b) A double-glazed window has a U-value of 2 watts
per square metre per degree Celsius.

This means a one metre square window which is
1°C warmer on the inside will lose 2 watts.

() How many watts would a 4 square metre
window lose per degree Celsius?

answer watts per degree Celsius [1]

(ii) How many watts would a one square metre
window lose if the temperature was 5°C
warmer inside the house?

answer watts [1]

(c) One major source of heat loss is air leakage.

Warm air escapes from the top of the house and
cool air is drawn in lower down.

Which type of energy transfer process is involved
in heat loss by air leakage?

Put a around the correct answer.

COMBUSTION CONDUCTION

CONVECTION RADIATION

[1]



(d) The parts of the house that lose the most heat can
be found using thermal imaging cameras.

The camera shows the different temperatures of
each part of the house.

(i) Which part of the ‘BAD HOUSE’ would show
the highest temperature?

[1]

(ii) Which type of electromagnetic wave is used by
thermal imaging cameras?

[1]
[Total: 10]
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2 Recent research has shown that some diseases can
be easily passed between wrestlers during a wrestling
match.

(a) (i) Explain how a healthy wrestler may become
infected with harmful microorganisms during a
wrestling match.

[2]
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(ii) Referees stand near to the wrestlers.

Referees are far less likely than wrestlers to
catch diseases during a wrestling match.

Suggest why.

[1]

(b) Viruses are one type of microorganism that can
cause disease.

Which disease in humans is caused by a virus.

Put a around the correct answer.

ATHLETE’S FOOT MEASLES

RINGWORM TUBERCULOSIS

[1]
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(c) Scientists have suggested two ways of stopping
the spread of viruses.

(i)

(ii)

The scientists advise all wrestlers to get a
vaccination.

Explain how a vaccination works.
Your answer should include:
 what is in a vaccine

* how it gets into the body

* what happens in the body.

[3]

The scientists have also suggested testing all
wrestlers for infectious diseases before they
fight.

How will this stop the spread of disease?

[1]
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(d) Some virus infections can damage the heart.

A wrestler with a damaged heart does not fight as
well.

Which of the following will result from a damaged
heart?

Put a tick () in the boxes next to the TWO correct
answers.

oxygen and glucose will be moved
around the body too quickly

waste products build up in cells

lung capacity is reduced

less oxygen will be in the blood

[2]
[Total: 10]
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3 The outside skin of a space shuttle is made of
different materials.

The skin needs to be able to withstand very high
temperatures when it descends through the
atmosphere.

The skin of the shuttle is made from aluminium alloy
covered with ceramic tiles. The tiles are made by firing
a silicon compound in a microwave oven.

(a) Aluminium alloy is much stronger than pure
aluminium.

(1) What is an alloy?

[1]

(ii) Explain why the structure of aluminium alloy
makes it stronger than pure aluminium.

[2]
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(b) The tiles are made by firing a silicon compound in
a hot oven.

The silicon compound contains layers of
molecules that have a structure similar to clay.

During firing, bonds form between the layers.

The diagram in Box 1 shows the structure of the
silicon compound BEFORE firing.

layer of
: o)

clay-like —F

molecules o o
O
water
molecule ~—~, O
Box 1 Box 2

(i) Draw a diagram in Box 2 to show the structure
of the silicon compound AFTER firing. [2]

(ii) Explain why the fired tiles are suitable to be
used on the space shuttle. Use ideas about
structure in your answer.

[2]
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(c) The two main elements in the tiles are silicon and
oxygen.

The diagram shows the electron arrangement in a
silicon atom and an oxygen atom.

® ©

silicon atom oxygen atom

(1) What type of bonds would you expect silicon
to form?

[1]

(ii) Describe this type of bond.

[1]
(iii) How many PROTONS are in an oxygen atom?
[1]
[Total: 10]
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4 Astronomers use space telescopes to study the
Universe.

The advantage of a space telescope is that it is above
the Earth’s atmosphere.

The gases in the Earth’s atmosphere absorb some
parts of the electromagnetic spectrum.

18
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(a) Name two gases which are transparent to radio
waves.

Use information from the diagram to help you.

and [2]

(b) Draw two arrows on the diagram, to show:

e the direction of increasing WAVELENGTH

* the direction of increasing FREQUENCY.

YOU MUST LABEL THE ARROWS CLEARLY. [2]

(c) Name two different regions of the electromagnetic
spectrum, other than infrared, that are mostly
absorbed by the Earth’s atmosphere.

and [2]

(d) The atmosphere absorbs most of the infrared light
waves.

The Spitzer telescope can detect infrared light
waves with a wavelength of 0.001 m and a
frequency of 3 x 10" Hz.

(i) Write the formula relating wave speed,
wavelength and frequency.

[1]

20



(ii) Calculate the speed of infrared light waves.

speed = m/s [2]

(e) Space telescopes have given us much information
about stars, galaxies and distances in space.

Complete the following sentences using numbers
from the list.

0.001 4 1000 300 BILLION

The nearest star, other than the Sun, is about

light years away.

The solar system is about
light years across.

Our galaxy is made up of about

stars.

[3]

[Total: 12]
21



5 Cystic fibrosis is a genetic disorder.
Cells produce mucus that is too thick.
This causes problems with breathing and digestion.

People can be carriers of cystic fibrosis without
having the disorder.

(a) (i) Explain what is meant by a genetic disorder.

[2]

(ii) Use words from the list to complete the
description of a carrier of cystic fibrosis.

DOMINANT

GENETIC

HETEROZYGOUS

HOMOZYGOUS

RECESSIVE

22



A carrier of cystic fibrosis must have both a

cystic fibrosis allele and a

normal allele.

This means that they are
for the cystic fibrosis gene.

[3]

(b) This diagram shows how the alleles from a mother
and father can combine.

Each letter represents an allele.

(i) Complete the diagram by filling in the boxes.

mother

father

[1]

23



(ii) On the diagram put a around an allele that

represents a gamete: [1]

(iii) What is the name of the type of cell division
that produces gametes?

[1]

(iv) Write down the combination of alleles of a
child who has cystic fibrosis.

[1]

(v) What is the probability of a child of this mother
and father having cystic fibrosis?

[1]
[Total: 10]
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6 Joe visits an oil refinery.

The guide tells him how crude oil is separated into
fractions.

Our refinery has a tower
to separate crude oil into
fractions. This diagram shows
how the tower separates
the crude oil.

petroleum

gas
20°C

150°C
el e T gasoline

200°C  (petrol)

crude
oil

T TR

L0

———» kerosene
300°C

——— diesel
370°C

industrial
fuel oil

400°C

lubricating oil,
— paraffin wax
and asphalt

26



(a) What is the name for this industrial process?

[1]

(b) Which of the following statements explain how the
process works?

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

the fractions solidify as they rise up the tower

the compounds in crude oil have different
boiling points

the fractions condense at different
temperatures

the higher up the tower the higher the
temperature

the fractions are filtered in the tower

[2]
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(c) The table shows some information about four
compounds from crude oil.

FSS‘,\',‘,";’C&SN%F FOUND IN FRACTION
CgHig petrol
CoHs2 lubricating oil
C12Ha6 diesel
C;Hg petroleum gas

(1) Which of the compounds in the table is likely
to have the highest boiling point?

Put a around the correct answer.

C8H18 C40H82 C12H26 C3H8

[1]

(ii) Explain your choice.

Use ideas about INTERMOLECULAR FORCES.

[2]

28



(iii) Which word applies to all four compounds?

Put a around the correct answer.

ACIDIC ALKALINE COMPOSITE

INORGANIC ORGANIC

[1]

(iv) Explain your reasoning.

[1]
[Total: 8]

END OF QUESTION PAPER

29



BLANK PAGE

30



BLANK PAGE

31



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.

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


