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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

d = distance travelled

spee
P 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 = Yoltage
current
voltage across primary coil _ number of turns in primary coil

voltage across secondary coil ~ number of turns in secondary coil

energy transferred = power x time

power = potential difference x current

energy usefully transferred

o,
total energy supplied x 100%

efficiency =

The Wave Model of Radiation

wave speed = frequency x wavelength

© OCR 2010



www.xtrapapers.com

3

Answer all the questions.

1 Sueis a doctor.
She treats patients for either heat stroke or hypothermia at different times of the year.
(a) Draw straight lines from each symptom to the correct condition.

Draw straight lines from each treatment to the correct condition.

symptom condition treatment
rapid pulse rate wrap in wet towels
hypothermia
o insulate the
shivering )
patient

keep the patient

slurred speech . .
P as still as possible

heat stroke

dry skin use a fan
[4]
(b) (i) Sue takes the temperature of a patient suffering from heat stroke.
Put a around the temperature she is most likely to find.
34°C 37°C 40°C
1]
(ii) Sue takes the temperature of a patient suffering from hypothermia.
Put a around the temperature she is most likely to find.
34°C 36°C 38°C 40°C 42°C
1]
[Total: 6]

©OCR 2010 Turn over



2

www.xtrapapers.com

4

Barry sets up an experiment to investigate osmosis.

glass tube 4|

with funnel

solution B
concentrated
glucose
solution

beaker

- |

membrane ;
| solution A

dilute
glucose
solution

(@) What type of membrane should Barry use to investigate osmosis?

.............................................................................................................................................. [1]
(b) Barry sees that the level in the tube goes up.
Put a tick (v/) in the box next to the correct reason.
only water moves from solution A to solution B
only glucose moves from solution A to solution B
both water and glucose move from solution A to solution B
1]

(c) Barry repeats the experiment. He wants to change his experiment so that the level in the tube

does not change.
What should he do?

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

add more water to solution A

add more glucose to solution A

warm up solution A

1]
[Total: 3]
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3 Tinainvestigates the effect of temperature on enzymes.
She uses the enzyme catalase to break down hydrogen peroxide.
She collects the oxygen gas given off by the reaction.
Here are some of her results.

temperature of catalase and volume of gas collected in 1 minute
hydrogen peroxide in °C in cm3
20 18
30 36
40 40
90

(a) Suggest and explain how much gas will be produced at 90 °C.

.............................................................................................................................................. [2]
(b) Tina tries to use a different enzyme to break down hydrogen peroxide.
Use the lock and key model to explain why this will not work.
.............................................................................................................................................. [3]
[Total: 5]
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Atoms are made up of protons, neutrons and electrons.
(@) The charge and the mass of protons, neutrons and electrons are not the same.
Draw straight lines to join each type of particle to its charge.

Draw straight lines to join each type of particle to its relative mass.

. relative
charge particle
mass
0 proton
almost zero
-1 neutron
1
+1 electron
[2]
(b) Many chemical changes involve ions.
Draw one line between the two boxes which best describe what an ion is.
A crystal lattice ... ... which has gained or lost electrons.
or or
A group of .. which has gained or lost protons.
atoms ...
or or
An atom or a .. which has gained or lost neutrons.
group of atoms ...
or or
An atom .. .. which has moved from one group
to another.
[2]

[Total: 4]
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5 David’s teacher does an experiment using sodium.

(@) The sodium is stored in a bottle of oil.
Why must it be stored in oil?

(b) Sodium is in group 1 of the Periodic Table.
Here is an outline of the Periodic Table.
The cross (X) shows one of the group 1 metals.

Put crosses (X) in two more boxes that are group 1 metals.

X

1]
(c¢) The teacher puts a small piece of sodium into a beaker of water.

State two things you would see happen in the beaker.

(d) David watches a firework display. He suspects that a firework contains sodium compounds.
What is the clue that makes him suspect this?

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

The firework burns rapidly.

The firework makes a strong smell.

The firework produces grey smoke.

The firework burns with a yellow flame.

]

[Total: 6]
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Bromine is a toxic and corrosive liquid.

(@) Which two safety symbols should be on bottles of bromine?

Put a around each of the two correct labels.

o

(b) The symbol for a bromine molecule is Br,,.

s

Which of these diagrams could be of a bromine molecule?

Put a around the correct answer.

® 060 o ¥®

(c) Bromine reacts with sodium to make sodium bromide.

Use the spaces to write a word equation for this reaction.

www.xtrapapers.com

1]

]

(d) Solid sodium bromide is ionic.

1]

Draw one line between the boxes to describe what happens to the ions when solid sodium

bromide dissolves in water.

lons are in the
solid at the start.

or

lons form
when the solid
dissolves.

© OCR 2010

lons then spread

through the liquid.

or

lons then sink to
the bottom of the
liquid.

]

[Total: 4]
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Joe drives a bus along a level road.

driving force —

e e e U
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(a) A driving force acts forwards on the bus when it is moving at a steady speed.

Explain why the driving force does not increase the speed of the bus.

(b) On the axes below, sketch a distance-time graph for the bus as it travels at a steady

© OCR 2010

speed of 15m/s.

Start the graph at the point 0,0.

distance
inm

60

50

40

30

20

10

timeins

[2]

[Total: 4]
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A small jet aircraft is speeding up along a runway.

(@) The engines exert a force of 6000N on the aircraft as it moves along the runway.
Which calculation shows the change of momentum of the aircraft in 12s?

Put a around the correct answer.

6000 12
12 6000 x 12 6000

1]
(b) Puta around the correct choice in each sentence.
The jet engines increase the forward speed of the aircraft.
The engines do this by pushing gas  backwards / forwards.
The force needed on the gas isinthe  backwards / forwards direction.
This results in a force on the engines inthe same / opposite  direction.
The force on the engines is greater than / the same as / smaller than

the force on the gas.

[2]

© OCR 2010
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(c) Which of these velocity-time graphs shows a steadily increasing velocity?

velocity velocity
A time B time
velocity velocity
c time D time
ANSWET it e e e eeeetiee e e e e e e e e eeeaaa s e e e e e e eeenees [1]

(d) The aircraft takes off when it has a forward velocity of 48 m/s.

Put a tick (v) in the box next to the correct meaning of the word velocity.

The velocity of an object is ...

... how fast its speed is changing.

... its speed and direction of motion.

... how fast its direction is changing.

]

[Total: 5]
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9 Jim takes part in a high jump contest.

(@) Complete the sentences.

Choose words from this list.
gravitational potential kinetic momentum work
Jim stands 10m away from the high jump.

He runs towards the high jump, gaining ..........coooiiiiiiii e energy.

He then jumps up to the bar, gaining ..., energy.

[2]

© OCR 2010
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(b) Jim has a mass of 65kg. Just before he jumps up, his velocity is 10m/s.
Who has the correct way of calculating his momentum?

Bess
65x10x10

Davina

Carlos
%x65x10

65x10

ANSWET .ttt e e e e e e e e e eeeeees [1]1
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(c) Jim clears the bar and falls back to the ground.

Put a around the correct velocity-time graph for Jim as he falls vertically to the ground.

velocity velocity velocity
t?me t?me t?me
1]
(d) Jim stops moving when he lands.
Put a tick (v/) in the box next to the correct statement.
His kinetic energy is lost through heating.
He gains momentum through friction.
He loses weight through reaction. ]
1]
[Total: 5]

END OF QUESTION PAPER

© OCR 2010



www.xtrapapers.com

15

PLEASE DO NOT WRITE ON THIS PAGE

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 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.

© OCR 2010



Jaquinu 3)0YyM 1sa1eau 3y} 0} Papunod Uaaq Jou aAey auLIo1yd pue Jaddod Jo sassew diWole aALR)al 3yl

www.xtrapapers.com

*Pa33IWo Usaq aADY (£01-06 SI1dqUINU DIWOID) SPLOUL}ID 3Y3 pup (L/-8G SIdqUINU DIWIOID) SPIOUDYIUD) Y [

LiL 0Ll 601 801 101 901 col ¥0l 68 88 /8
pajedijusyine wniuasuaod wnppejsuLiep wnsuawW wnissey wnuyoq wnigioqeas wniugnp wnipiogiayang wntuyoe wnipels wniouely
>:3u— jou inq Uwu\_oawg us9(q 9AeY 91 L-Z| | Sioqunu dlwole Yiim sjusuwiall wm mQ HE w_l_ r_m mm QQ L.x *U< MZ ._h_
[2.7] [127] [897] [227] [¥97] [997] [z97] [197] [zz7] [9z7] [cz2]
98 G ¥8 €8 8 18 08 6L 8/ 1L 9/ G/ v/ €/ u 16 96 GG
uopes auljeise wniuojod ynwsiq pes) wnijeyl Ainossw p1o8 wnupyeyd wniput wniwso wniuayJ ua)ssuny wnejue} wniujey wnueyjue) wnueq wnisaed
wy W od 1g qd 1L 8H ny d 1 SO 2y M el H #€1 eq sD
[zza] [017] [607] 602 10T 0T 10T 16} G6l %l 061} 98l 781 181 8/l 6€lL L£) €€l
S €6 14" LG 0§ 6 214 Vig 9 9% 44 114 w (8% (014 6¢€ 8¢ L€
uouax autpot wneny ey Auowrjue un wniput wniwped PENTH wnipe)jed wnipoy wniuayini wnpauysay wnuapgAjow wnigotu wnLuodJz wnuPA wniuoans wnipignJ
) | a1 qs us u| PD 8y Pd Wy ny o1 ow aN iz A 1S qQy
LEL L7 4} w 6L GLL 41 801 901 €0l Lol [86] 96 €6 16 68 88 G8
© 9¢ G¢g 43 €€ 143 X3 0¢ 67 8T LT 9T ¥4 44 € 44 (¥4 0z 6l
uoydAuy aulwouq wniua)as oluasse wniuew.as wnu)es oulz Jaddod 191U 11eqod uodt asaueSuew wniwouyd wnipeueA wniueyn wnipueds wnided wnissejod
Y g as sy a9 e uz nj IN 0) a4 uw n A 1 S e) A
¥8 08 6L G/ €/ 0L G9 G'€9 66 66 96 ol 4 LG 214 Gy 014 6€
8l L) 9l Gl 4 €l 4 L
uoSue auuoYd anjns snioydsoyd uodL)is wniuiwnye wnisauSew wnipos
1y 1D S d 1S v BW eN
04 G'GE 143 L€ 8T 1T v €T
ol 6 8 L 9 G Jaqunu (uojoud) dtwoie 4 €
uoau auuon)y uaAxo uasoniu uogJed uoloq aweu wnAiaq wniyin
aN 4 0 N b} | JoquiAs dlwoje ag N
0t 6l 9l vl 4 L SSew DLWole dAIR)ad 6 L
z ! L EN]
wnnay uaBoupAy
SH H
4 I
0 L 9 G 14 € 14 I

Sjuswa|3 ay3 Jo jqe dIpoLIdd 3yl

© OCR 2010



