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INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate
number in the boxes on the first page. Please write
clearly and in capital letters.

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

Read each question carefully. Make sure you know
what you have to do before starting your answer.

Write your answer to each question in the space
provided. Additional paper may be used if necessary
but you must clearly show your candidate number,
centre number and question number(s).

Answer ALL the questions.

INFORMATION FOR CANDIDATES

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

A list of physics equations is printed on page three.
The Periodic Table is provided.

The total number of marks for this paper is 60.



EQUATIONS

distance
time taken

speed =

change in speed

leration = .
acceleratio time taken

force = mass x acceleration

work done = force x distance

ower = work done

P - time

resistance = M
~ current



Answer ALL the questions.

SECTION A - MODULE B4

1 Giles is a farmer.

He grows celery.

(a) Giles waters his celery every day.
(i) Which part of the celery plant takes in water?

[1]

(ii) On a hot day the celery plants lose water quickly.

What would the plants look like if Giles forgot
to water them on a hot day?

[1]

(iii) Temperature affects how fast the celery plants
lose water.

Write down ONE OTHER factor that affects
how fast plants lose water.

[1]

(b) The celery plants need sunlight to grow.
Cells in the leaves absorb sunlight.

Which PART of a cell absorbs sunlight?

[1]




(c) Giles wants his celery plants to grow bigger.

He reads in a book about some treatments he can
use on his plants.

These are shown in the table.

TREATMENT DESCRIPTION WHAT IT DOES
growcrop rotted compost natural fertiliser
malathion chemical powder kills insects
trifluralin chemical spray Kills weeds
ladybirds living organism eat greenflies

growup chemical liquid artificial fertiliser

(i) Which treatment in the table is a herbicide?

treatment

[1]

(ii) Giles wants to grow his celery organically.

How many of the treatments in the table could
he use?

Put a around the correct number in this

list.

0

1 2 3

5 [1]

(iii) Giles decides to use ladybirds to biologically
control pests.

How do ladybirds biologically control pests?

[1]




(d) Celery can be preserved by freezing.

(i) Itis necessary to preserve food if it is to be
kept for a long time.

Why is this?
[1]

(ii) Write down ONE OTHER method of food
preservation.

[1]
[Total: 9]




2 Read the article about the possibility of people living
on the moon.

CAN WE LIVE ON THE MOON?

One of the main problems with living on the moon is
growing food.

There is no soil on the moon but plants could be
grown with their roots in water that contains minerals.

However, it is very cold on the moon.

There is also very little of the gas needed for
photosynthesis.

The water to grow the plants would have to come from
Earth but minerals are not a problem.

There is a wide selection of minerals in moon dust but
no microorganisms.

(@) (i) The article suggests that there are problems
with growing plants on the moon.

Put a tick (v') next to ONE problem suggested
by the article.

not enough nitrates

not enough oxygen for photosynthesis

the temperature is too hot for photosynthesis

not enough carbon dioxide for photosynthesis

[1]



(ii)

(iii)

(iv)

Scientists plan to grow the plants in water
rather than soil.

What is the name of this type of growing
method?

[1]

When people grow plants for food, some parts
of the plant are wasted.

Plant waste will NOT rot on the moon.

Write down TWO reasons why plant waste will
not rot.

1

2 [2]

Moon dust contains minerals that plants need
to grow.

Write down ONE mineral that is needed for
plant growth.

[1]




(b) The scientists investigate a number of different
food plants that they might grow.

They use a computer to predict the yield of food
plants when grown in water.

The table shows how this yield compares with the
yield when grown in soil.

FOOD YIELD WHEN | YIELD WHEN | PERCENTAGE

PLANT GROWN IN GROWN IN OF PLANT
SOIL IN WATER IN THAT CAN BE

ARBITRARY | ARBITRARY EATEN

UNITS UNITS

beans 2.4 20.0 22

broccoli 3.8 13.0 33

cabbage 10.8 41.4 67

cucumbers 5.4 65.7 20

Suggest the advantages and disadvantages of
choosing cucumbers to grow in water on the moon.

Use data from the table to support your answer.

[3]

[Total: 8]




3 Scientists are developing power stations that do not
use fossil fuels.

(a) One possibility is to use biomass as a fuel.

Which TWO of these energy sources are made
from biomass?

BIOGAS
URANIUM
WATER
WOOD

answer

and

[1]

(b) Another alternative to using fossil fuels is using
osmosis.

The world’s first power station that uses osmosis
has opened in Norway.

The station has two large tanks of liquid separated
by a partially-permeable membrane.

One tank contains fresh water, the other contains
sea water.

Sea water contains a higher concentration of salt
than fresh water.

The level in the sea water tank rises and this can
be used to generate electricity.

10



partially
permeable
membrane

tank \ turbine
L ——% . - . generates'—
containing A\\ tank containing |g|ectricity]—

fresh water sea water

(i) The power station uses a PARTIALLY-
PERMEABLE membrane.

What is meant by partially-permeable?

[1]

(ii) Which statement best describes why the level
rises in the sea water tank?

Put a tick () in the box next to the best reason.

Osmosis causes water to move from a dilute salt
solution to a concentrated salt solution.

Osmosis causes salt to move from a dilute salt
solution to a concentrated salt solution.

Osmosis causes water to move from a
concentrated salt solution to a dilute salt solution.

Osmosis causes salt to move from a concentrated
salt solution to a dilute salt solution.

[1]
[Total: 3]
11



SECTION B - MODULE C4

4 Mary is making a fertiliser.

Look at the diagram. It shows the apparatus she uses.

apparatus X— |

==l o]

solution of pH1—__ |

= =

| ammonia solution
/ 5 / /withapHof11

Mary adds the liquid in apparatus X to the ammonia
solution.

\

She stops adding the liquid when the solution in the
flask has a pH of 7.

Mary evaporates the solution in the flask to make the
solid fertiliser.

(a) (i) What is the name of apparatus X?

[1]

12



(ii) Look at the table. It shows three solutions of
different pHs.

Complete the table to show the TYPE of
solution.

Choose from
ACID
ALKALI

NEUTRAL

pH OF SOLUTION TYPE OF SOLUTION
11

7

1

[2]

(b) The reaction in the flask is a NEUTRALISATION
reaction.

Complete the word equation about neutralisation.

acid + base — + water [1]

13



(c) Mary predicts she will make 4.8 g of fertiliser.
She actually makes 4.2g.

(i) Calculate her percentage yield.

answer % [2]

(if) Mary’s ACTUAL vyield is less than her
PREDICTED yield.

Suggest why. Use Mary’s method to help you.

[1]

(d) Mary grows vegetables in her garden.

Why does Mary add fertiliser to her vegetable
garden?

[1]
[Total: 8]
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5 Look at the table. It gives some information about two
types of manufacturing process.

PROCESS A PROCESS B

runs only when needed runs 24 hours a day,
7 days a week

makes chemicals on a makes chemicals on a
small scale large scale

can be used to make can be used to make
medicines ammonia

(a) Complete the sentences to show the TYPE of

process.
Process Ais a process.
Process Bis a process. [2]

(b) Most medicines are expensive to make.
One of the costs is the cost of the raw materials.

Write about the OTHER costs of making
medicines.

[3]
[Total: 5]
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6 This question is about washing-up liquid and water.

(a) Link each INGREDIENT in washing-up liquid to the
JOB IT DOES.

Draw only three straight lines.

INGREDIENT JOB IT DOES
thins out the
detergent
detergent
softens hard
water
rinse agent
helps water to
drain off dishes
water

cleans the grease
off dishes

[3]
(b) Washing-up liquid can pollute drinking water.

Another pollutant is nitrates.

Suggest how nitrates could get into drinking
water.

[1]

16



(c) Joe is testing some water samples.

He adds silver nitrate solution and barium chloride
solution to the water samples.

Look at the table. It shows his results.

WATER RESULT WITH RESULT WITH
SAMPLE SILVER NITRATE BARIUM CHLORIDE
SOLUTION SOLUTION
A white precipitate colourless solution
B cream precipitate colourless solution
C colourless solution white precipitate
D

(1) Bromide ions give a cream precipitate with
silver nitrate solution.

Which water sample contains bromide ions?

[1]

(ii) Which water sample contains chloride ions?

[1]

(iii) Sample D contains IODIDE ions and SULFATE
ions.
Complete the table to show Joe’s results. [1]
[Total: 7]
17




SECTION C - MODULE P4

7 This question is about electrostatics.
Look at the situations below.

One of these situations may cause an electrostatic
shock.

A Gemma rubs a balloon on her sweater and
then puts it NEAR to a wall.

B Hazel walks on a vinyl carpet and then
TOUCHES a cold water tap.

C Anna plays a game of hockey on a grass pitch
and TOUCHES a metal goal post.

D Jackie swims a length of a swimming pool and
climbs out by HOLDING a metal ladder.

(a) Which situation is most likely to cause an

ELECTROSTATIC SHOCK?
Choose from A B C D
answer [1]

18



(b)

(c)

Kieron combs his hair.

He holds the comb next to some small pieces of
paper.

What will happen to the small pieces of paper?

[1]

Lorna wears a nylon coat. The coat becomes
charged.

This is because charged particles move between
the coat and Lorna.

Write down the NAME of the charged particles
involved.

[1]
[Total: 3]

19



8 Static electricity can be useful.
It is used to restart the heart when it has stopped.

Write about how static electricity is used to restart a
heart when it has stopped.

Your answer should include
e the method used

* the safety precautions.

[3]
[Total: 3]
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9 Marc builds the following circuit.

power supply

resistor resistor

// variable

(n)
\_/
(a) Complete the sentence.

Marc measures the voltage and the current.

Marc needs to change the current in the circuit.

He does this by - [1]

(b) The reading on the voltmeter is 15V and the
reading on the ammeter is 4 A.

Calculate the resistance of the resistor.

The equations on page 3 may help you.

answer ohms [2]

[Total: 3]
21



10 Ultrasound is used in hospitals.
Write down TWO uses of ultrasound in hospitals.

1

2

[2]
[Total: 2]

11 This question is about nuclear radiation.
(a) Gamma rays are used in hospitals.

Write down one use of gamma rays IN
HOSPITALS.

[1]

(b) Which PART of an atom gives out gamma rays?

[1]

(c) Atoms that give out nuclear radiation are called
radioisotopes.

(i) Write down one use of a radioisotope that
produces ALPHA PARTICLES.

[1]

22



(ii) Scientists need to make radioisotopes.
They have to make the material radioactive.
How do they do this?
[1]
[Total: 4]

23



12 Look at the simple diagram of a nuclear power station.

turbine / power
generator lines

reactor boiler

(a) Complete the following sentences.

The name of the fuel used in a nuclear power
station is

The reactor produces a large amount of heat.

This heat causes water in the boiler to produce

This passes into the turbine/generator where

is produced.

[3]

(b) The waste products of the nuclear power station
are radioactive.

A scientist measures the radioactivity of some
waste.

The reading on his meter is 25000.

24



(i) What is he measuring?

(ii)

A the number of elements in the waste
B the number of atoms in the waste

C the number of nuclear decays per
second

D the wavelength of the radiation
produced

Choose from A B C D

answer [1]

Several years later the scientist measures the
radioactivity again.

Which of the following is most likely to be the
new measurement on the meter?

41000
26000

25000

o O W »

19000

Choose from A B C D

answer [1]
[Total: 5]

END OF QUESTION PAPER
25



BLANK PAGE

26



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.

27



*13QWINU 3]0YM 1S3.JeaU a3 03 PapunO U33q JoU dARY auLIO)yd pue Jaddod Jo sassew diwole SA13e)a ay L

*Pa331Wo usaq aAbY (£01-06 SI19qUINU dIWOID) Sploul}dD ay3 pup (L/-8G SJequinu J1W03ID) SPIOUDY3UD) 3Y ]

Ll oLl 601 801 L0} 901l G0l 0l 68 88 L8
pajedijusyine wnweBiusos | wnnpesuuep | wNUIBUBW wnissey wnuyoq wnigioqeas wniugnp wnipiopayn wnpugoe wnipe. wniuely
AN} 30U INQ pajiodal usaq dAeY 9| |-7] | SISQUWINU DIWOJR YIIM SIUSW)T Sy sd w SH yg S5 qa N OV ey 1q
leedd | Lizdd | (89l | [ezd | w9l | [99dd | [zoad | [wodd | [zzal | [ozd | [eead
98 G8 ¥8 €8 8 18 08 6L 8L LL 9L GL VL €L L LS 94 GG
uopel auljeise wntuojod yinwstq pea) wnreyy Aindsaw p1os wnupe)d wniput wniwso wniuay. ua)s5uny wnjejue) wniujey wnueyjue) wnLieq wnisaed
uy w od g qd 1L 8H ny d 4] SO Y M el JH «€1 eg B
[zzz] [o12] [607] 60¢ £0T ¥0C 10C L6l G61l 6l 06l 98l 78l 181 274 6¢l LE) €€l
14°] €4 4" g 0§ 67 8y A4 Ci4 14 144 134 w 374 (014 6€ 8¢ L€
uouax autpot wnLnyay Auowyue uny wniput wniwped FENTY wnipeyjed wnipoyl wniuaynt wnpauyday wnuapgAjow wniqotu wnluodJiz wnunk wniuoss wnipigna
9X | 91 qs us uj PD 8y Pd E 1| my oL ow qN iz A IS R
LEL LTl 8¢l (44" 6Ll 1 43 801 901 €01 101 [86] 96 €6 L6 68 88 G8
9¢ GE 143 €€ [AS L€ 0€ 6¢ 8¢ LT 9¢ G¢ |44 €C (44 (4 0¢ 6l
uoidAny aulwolq wnLua)as Jluaste wniueuwLss wnies oulz 19ddod 191U 1eqod uout asaueSuew wniwoayd wnipeueaA wniueln wnipueds wnioed wnissejod
M g S Y 99 ey uz nj IN 0D 94 uw 1D A 38 oS e) A
¥8 08 6L GL €L 0L 69 G'¢9 6G 6G 9% GG 4 g 8r 14 or 6€
8l L 91 Gl 14 €l 4’ L
uosle auuoyd anjns snioydsoyd uodis wnruiwne wnisauSew wnipos
v 1D S d IS v W eN
or G'Ge [43 LE 8¢ LT 44 €C
0l 6 8 JA 9 q Jaquinu (uojoud) orwole 4 €
uoau auuon)y uaAxo uago.niu uogJed uoJoq aweu wniAiaq wnyn
aN 4 o N 2 g JoquiAs dlwoje ag [
0¢ 6l 91 145 4’ (4 ssew dLWole dAlR)ad 6 /
z ! Ay
wniay uaBoupAy
9H H
4 l
0 L 9 q 14 € I4 3

SjUSWSa]3 8Y3 JO 3|qe dIPoLIdd dYL

28




<<
  /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


