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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. HB pencil may be used for graphs and
diagrams only.

Answer ALL the questions.

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).

INFORMATION FOR CANDIDATES

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

The total number of marks for this paper is 42.
A list of physics equations is printed on pages 4-5.

The Periodic Table is printed on the back page.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS
USEFUL RELATIONSHIPS

EXPLAINING MOTION

_ distance travelled
Speed = 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 in the
direction of the force

change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy = % X mass x [velocity]2



ELECTRIC CIRCUITS

voltage

resistance = —2—
current

voltage across number of turns
primary coil ~in primary coil

voltage across =~ number of turns

secondary coil in secondary coil

energy transferred = power x time

power = potential difference x current

energy usefully transferred

efficiency = total energy supplied

THE WAVE MODEL OF RADIATION

wave speed = frequency x wavelength

x 100%



Answer ALL the questions.

Kidneys are important organs in the body.
(a) Kidneys make urine.

They filter molecules such as glucose from the
blood.

(i) What happens to the glucose after it has been
filtered?

[1]

(ii) Which two other chemicals are filtered from
the blood?

Put around the TWO correct answers.
enzymes

protein

salt

starch

urea

[1]



(b) The amount of water in the urine depends on the
concentration of blood plasma.

Here are some factors that affect the
concentration of blood plasma.

A high external temperature
B drinking lots of water

C eating salty food

D doing vigorous exercise

What effect will each factor have on urine
concentration?

Write each letter, A, B, C, and D, in the correct
column in the table.

Makes urine more

Makes urine more dilute
concentrated

[2]




(c) (i) The volume of urine produced is controlled by
the hormone ADH.

Which gland releases this hormone?
Put a around the correct answer.
adrenal

pituitary

sweat

thyroid
[1]



(ii) Ecstasy is a drug that changes the volume of
urine produced.

[Total: 6]

Here are possible steps in this process.

Not all of the steps are correct, and they are
not in the right order.

A
B
C
D

E
F

Less urine is produced.
More urine is produced.

ADH reaches the kidney via the
bloodstream.

ADH reaches the kidney via the
nervous system.

More ADH is produced.
Less ADH is produced.

Andrew takes some Ecstasy. How does this
affect his urine production?

Choose from the steps A, B, C, D, E and F and
fill in the boxes to show the correct order.

[1]



2 Steve is trekking across a hot desert.
He is sweating a lot.

After a while his sweating stops and his skin becomes
dry.

(a) Explain why this might happen, and describe the
possible consequences.

[3]

10



(b) The support team arrive to treat Steve.

They give him water to drink.

Which two other treatments should they use?

Put ticks (v') in the boxes next to the TWO correct
answers.

[Total: 4]

give him food
sponge him with water
give him alcoholic drinks

handle him gently to keep
blood flow to the limbs low

use a fan

insulate him

11

[1]



3 Enzymes are molecules that can speed up chemical
reactions. The chemical that an enzyme works on is
called the substrate.

substrate
molecule

(a) Complete the sentence.

The area marked X on the diagram is called the

[1]

12



(b) Explain how raising the temperature can SLOW an
enzyme reaction.

[3]

[Total: 4]
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4 Sodium is a Group 1 metal.

Here is some information about Group 1 metals.

Melting | Boiling
point in | pointin
°C °C
Lithium 180 | 1342
Sodium 883
Potassium| 63 760

(a) Estimate the melting point of sodium.

answer

°C

(b) Complete the table to show the particles in an

atom of sodium.

Particle 2‘#:}2?{ |onf
sodium
electron 11
proton
12

14

[1]

[1]



(c) Sodium should be stored away from water
because it will react.

When sodium reacts with water it makes sodium
hydroxide and hydrogen gas.

What is the formula of the sodium hydroxide?

formula [1]

[Total: 3]
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5 Joe evaporates some seawater.
Crystals of sodium chloride (salt) begin to form.
(a) Joe knows that salt is sodium chloride.

He does a flame test to show that there is sodium
in his salt crystals.

He looks at the spectrum.

Explain how the flame and its spectrum show that
sodium is present.

[3]

16



(b) A group of students describe what happens when
sodium chloride crystals dissolve in water.

Some of these statements are true, and some are
false.

Put a tick (v') in the correct box next to each
statement to show if it is TRUE or FALSE.

When sodium chloride crystals dissolve in
water ...

TRUE FALSE

... the ions move freely.

... the ions turn into atoms.

... hydrogen gas is produced.

... the solution will conduct
electricity.

... the ions separate from
each other.

... the crystals float on the
surface and react.

[2]

17



(c) Seawater also contains small amounts of
phosphate ions.

Phosphate ions can combine with sodium ions to
make sodium phosphate, NagPO4.

The charge on a sodium ion is single positive

(1+).

What is the charge on a phosphate ion?
Put a around the correct answer.
1+

1-

3+

3—

4—

5+
[1]

[Total: 6]

18
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6 Johnny adds solutions of halogen compounds to
halogen solutions to see if there is a reaction.

halogen compound

—

—/

___—halogen solution

Here is a table of his results.

Sodium

bromide

solution
[colourless]

Sodium

chloride

solution
[colourless]

Sodium
iodide
solution
[colourless]

Bromine solution lution :

- so'utio solution
solution stays stays oes brown
[orange] orange orange 9
Chlorine : solution :
solution solution stays pale solution

oes orange o rown

[pale green] 9 9 green goes bro

lodine . . :
solution solution solution solution
t rown | st rown | st
[brown] stays bro stays bro stays brown

20




(a) Use the table to put the three halogens in order of
their reactivity.

most reactive

least reactive [1]

(b) Complete the word equation for the reaction
between chlorine and sodium iodide.

sodium

chlorine | + iodide

[1]

(c) When bromine reacts with sodium iodide it makes
sodium bromide and iodine.

Put the correct formulae into the spaces and then
balance the equation for this reaction.

Bry + Nal — + [3]

[Total: 5]

21



7 Jane chooses a new car. She takes it for a test drive.

(a) Jane has a mass of 65 kg.

The new car can increase her speed from Om/s to
30m/s in only 9s.

She asks her friends to calculate the resultant
force on her.

Which of her friends does the correct calculation?

22



[ ALAN }:J"/‘
65 x 30 x 9 =),

CARLO
65 x 30

BESS
30x9
65

N

DAVINA
65 x9

30

answer [1]

23



(b) Jane takes her foot off the accelerator and puts on
the brakes.

Complete the sentence about the car as it slows
down.

Choose words from this list.
counter

driving

gravity

reaction

weight

The car slows down because the

force is larger than the force.

[1]

24



(c) The car has a crumple zone.

Explain how this reduces the force on Jane if the
car has a head-on collision.

Use ideas about momentum.

[3]

[Total: 5]
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8 Bill investigates friction by pulling blocks across a

table with a force-meter.

motion
oto>

block

force-meter N

table

A

He pulls each block across the table at a steady

speed.

(a) Draw lines to link each FORCE on the block with

its DIRECTION.

FORCE

friction from table

weight of block

reaction from table

26

DIRECTION
T

-

[1]



(b) Bill pulls a block at a constant speed across a
HORIZONTAL table.

Here are some statements about this experiment.

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

The kinetic energy of the block
increases.

The block cools down as it heats
the table.

Bill transfers energy to the block
by doing work on it.

Bill does no work because the
block does not speed up.

The gravitational potential energy
of the block decreases.

Friction transfers energy as heat
to the table and the block.

[2]

27



(c) Bill repeats the experiment with blocks of different
masses.

He notes the reading of the force-meter each time.

Bill plots the results of his experiments on a
graph.

frictionin N

10

9 it

0 0.5 1.0 1.5 2.0 2.5

mass in kg

28



(i) He uses his graph to predict the work done on
a block of mass 1.3 kg when it moves 0.25m
across the table.

Put a around the BEST value for his
calculation.

1.20J
1.30J
1.35J
3.25J

21.6J
[1]

29



(ii) Bill realises that he forgot to make sure that all

[Total: 5]

of the blocks were pulled across the table at
the same constant speed.

Which property of a block depends on its
speed?

Put a around the correct answer.
gravitational potential energy

mass

momentum

reaction

weight
[1]

30
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9 Chelsea stands on top of a tall building and drops a
ball towards the ground.

It falls vertically and hits the ground after exactly

2.0s.

32



Here is a velocity-time graph for the ball during its fall.

velocity inm/s

+20

+10

0"

O 05 10 15 20

timeins

(a) What is the AVERAGE speed of the ball on its way
down?

average speed = m/s [1]

33



(b) After 2 seconds the ball hits the ground and
bounces upwards with a velocity of —195m/s.

It slows down steadily and stops 1.5 seconds
later.

Sketch the velocity-time graph for the ball after the
bounce.

velocity inm/s

+15

+10

+5

20 25 3.0 3.5
timeins

[2]

34



(c) Complete the sentence for the ball AFTER it
bounces off the ground.

Choose words from this list.
decreases

increases

stays the same

As the ball rises through the air its gravitational

potential energy and its
kinetic energy . [1]
[Total: 4]

END OF QUESTION PAPER

35



*J9qUINU 9)0YM 1S2Je3U Y} 03 PIPUNOI US3] 30U SARY SULIO1YD pue Jaddod Jo sassew dIWole dALIR)aI Ay

*pa331Wo ud3q 3ADY (£0L-06 SI8qWINU DIWOID) SPIOULIID Y3 puD (L/-8G SI8qUINU dIWIOID) SPLIOUDYIUD) 3Y |

bl (117 601 801 L0l 901 {0]3 0l 68 88 /8
paijedijusyine wnIuagIua0.1 wnypejswiep wnuaulaw wnissey wnuyoq wnifioqeas wniugnp wnpaopayInI wnluoe wnipe.t wniouely
AnJ J0u Inq paiodal uaaq aARY 9 L-Z || SI9QWNU DLWOIR YIM SJUSWI|J 8y sd wW SH ug 8s qa V| DV ey 14
[z, 17l [897] (22 [¥97l [992] [z97] [197] Va4d| [9z7] [ezz]
98 68 78 €8 8 18 08 6L 8L LL 9L 74 |24 €L L A 9¢ GS
uopeu aurjejse wntuojod yanwsiq pea) wnieyy [SUIENT] p1o8 wnuped wniput wniwso wniuayl uajssuny wnyejue} wntuyey wnueyjue) wnieq wnisaed
wy £\ od g qd 11 8H ny d II SO S | M el JH %71 eq s)
[ezd]l | [ovdd | [e07] 60T L0T 0T 10T L6} g6l 6l 06} 981 v8l 181 8/l 6€1 LEL €€l
4" €§ [4* LG 0§ 6V 8y A4 9y 14 144 & 44 374 (014 6¢€ 8¢ LE
uouax autpol wnun)a) Auowjue un wniput wniwped J3AIS wnipeyed wnipoy. wntuayini wnpauyda) wnuapgAjow wnigotu wnLuodiz wnLA wnpuoss wnipiqna
9X I 91 qs us uI PD 8y Pd Y ny o1 ow aN 1Z A 1S Sk
LEL LTl 8¢1 (44" 6Ll Gl al 801 901 €01 10} [36] 96 €6 L6 68 88 G8
9¢ GE 123 €€ [43 23 0€ 6C 8¢ LT 9C 14 |44 14 [44 1z 0t 6l
uoydAusy aulwolq wnLua)as oluase wniuew.as wnies oulz Jaddod AENRI] 11eqod uoJt asauesuew wniwouyd wnipeueA wniuejy wnipueds wnio)ed wnissejod
M 19 S sV 99 e uz no IN 0D 94 uw 1D A L1 3S e) A
¥8 08 6L 74 €L 0L G9 G'€9 65 65 96 GG S LG 14 14 oy 6¢€
8l L) 9l Gl 145 €l 4’ L
uoSie auLIoyd anpns snioydsoyd uod|Is wniuiwnye wnisaugew wnipos
v 12 S d IS v 8w eN
04 G'GE [A3 (23 8¢ LT |44 €C
0l 6 8 L 9 G Jaqwinu (uojoud) drwoze 14 €
uoau auLon)y uabAxo uagonu uogJed uo.oq aweu wnimAiaq wniy
N | o] N ) g loquis dlwoze og |
0¢ 6l 91 vl 4’ Ll Ssewl JLWoje dALIR|a 6 /
z ! Ad)|
wnay uaSoupAy
9H H
14 l
0 L 9 S 14 € [4 }

SjuUaWal3

3y} Jo 9]qeL dIpoLIdd dYL

36




<<
  /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


