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1 Tne London Eye s a rlsting whee, T caios pecplo 1 & vercs! Sicle above the River |
Thames.

e hee! s ol stopping. Peopl stap inta the moving capsules e fhe rim of the |
wheel at the bottom.

The \able shows infarmation about the wheel |

Srcumfrence ofhe rim o e wheel
o e = T

i ime to turn once.
| racue of wheel

Vs one:
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(@) Look at the table 1o find out the circumference of the wheel and the tme i takes to tum

Gallulato tho spoed of a capsule n metres per second
ou must show how you work out your answer.

Speed - ms (@)
(b) Lok at the table o find out the mass of one capsule and the radius of the whee.
() Tne weight of 1kg is TON. What Is the weigh of ono capsule?
weight = el 1]
(i Galeulate the distance betueen the botiom and the top of the whes!
distanco = m o
() Work i done in aising each capsule from the boftor to the top.
Galeulate the work done in raising one capsull from the bottom to the 1op of the

wheel,
ou must show how you work out your answor.

work done

unit 8
() Galculate the moment aboui the cenre of the whool due t the weight of capsle C.
Use the equation below You must show how you work out your ansvir,

moment of & forcs

force x perpendicular distance 1o pivot

moment - N 2]

s [Turn over for remainder of question 1
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(9 Forhe questons nthis pathe oloving equeions e/ be useful

chang

Kinetic energy =:mv?

grahtional potental onergy = mass x ravatone! fitd strength x height moved.

ouring . siorms n Otobar 2000, High winds blew out <em® glass from the (0P,
capsule

The mass of the glass.

0]

(i

i

(&)

30kg

Gatculate e change n he grawtatonal potrtie)energy of the glass as el 0

the ground.

ou must show How you work Ul your EISWEr

Graviational field strength = 10Nk

change in graviafional potential energy =

inat was 1 kinetic energy f the glass ustbefor L1 e ground?

s m

Thevelocly of the lass justbefore it s the ground 5 approximately 54mis.

Explain how you would calclate tis value using (1S Information given above.

hen it he gl ot 54, he lass ook 018000 rest
Caleulate the deceleration of 1ne glass.

ou must shotw how you work oul yaur ansvier.

deceleration = unit

Total 17}
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(2) Tank drivers use a pariscope o see whers they are going

target

prism

periscope

tank
driver's eye —

ooking at
target

Describe what happens to the ignt as it passes thiough the periscope.

You may thaw on the diagra to help you answor the question

8l
(6) Atank is aveling at might whor it s dark.
An aeroplane flying overiead can sill dotact i wit the felp of a special camera.

Use your knowlecdge about the eloctromagnetic spectrum to explain how this s possible.

@ |

(6) Telaphone companis now profer to use optical fibres rather than copper cables for
communicating with digitl signals.

‘Suggest two physical reasons why.
1
2 2

otal:7]
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5 This question is about energy transiers in & food processing plant

Liquid food is heatad by pumping o water, in copper pipes, hrough the food el

ostank
— pp—
waine oot
g RSN

iniet pipe aulet pipe:

~—eodtobo
hestod
p\as\\c'ﬂam/

(@) Tho o tank s wiapped n aayer ofplastcfoam |
) What usetu roperty coes th pastc o have? ‘

m

(i) Why i this praperty important? |
|

11
o) ) Tro hot watr s, cutsid the oo an,are wizpped tighty i aurinm o |
i how s holps 1 educo the nargy st o the pes ‘
|
21 |

iy e il remaved, Th it ppo oses mors enary fom 1 e tan e
ot pe. |

Explain why

2l
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The waler in the pipe s heated in & boiler which supplies 7500 joules of energy
per second.

Each second, 4500 jaules of energy are transierred fo the food.
Galculate the efficiency o the food heating system.

Use the equation below, You must show how you work out your ansvier.

- useful energy output
energy efficlency = “otal energy input

energy efficiency = 2l

Energy is transferred from the hot water to the food by conducton through the copper
pipe.

Explain why the process of conduction Is betler through a metal pipe than thiough @
plastic pipe.

el
“The food factory is working to Improve th efficiency of the food-hoating process.
Write down two reasons why i is important to make effclent use of energy.
1
A @
otal: 12]
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A paint company uses a radioaciie materal to make sure that dye spreads averly (rough
he paint whe f 1 being mixed

This is how it s dona to make some green paint

+ Add s radioactve iquid which emils gamma radiation to a can of dark groen dye.

+ Add the dark green radioactive dye to a large tank of while paint and start (o mix. |

. When tho paint mitture looks even, take out ltre cans of paint from ifferent places.
nthe tark.

+ Measure the amount o radiation at a distance of 20em from @ach can. |

* Repeat after a longer e f necessary

(6) Explain why they use a radioactve iqud which amits gamma radiation |

(B) Six samples of the paint were testad ster mixing for 15 mintes |

Here aro the resuls.

test sample | radiation detected |
in counts per minute

S
2
we |
e |

=

61 | |

Explain why this shows tha the paint had not been mixed ovenly

121
(6) The scientists hiad 1o choose a radioactive mataral wilh a suitable haf-lfe |

() Suggest one advaniage of choosing a material vith a short hallife of a few
minues.

|
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(i) Suggest one advantage of choosing & material with a longer halffe of severel
days.

m

They decide 10 use a radioactive material which has the following decay graph.

9000 11

8000

7000 |

5000

acliity n counts

persecond 0

4000

soo0

2000

1000

o

o 25 150 175 50

{ime n minutes.

(d) winatis tho e ofthe radioacive isoiope?
Yot st show on o grash how you work ot your ansvier. |
atite = minges (2]
(@) A samplof the raoaciive matoral with a count ate o 8000 counts per second was
adood 10 400 e of pain. |
‘ot twonty miniies, he pantvas evenly mixed

Whatis the actiiy of a one lize sample of the paini?
You must show how you work out your answer.

aciy - countsper second 21 |

Total 10]
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(6) Tho wave shown in diagram 1 has a frequoncy of 2Hz

(1) What movement can the teacher mako with hr hand 10 achieve this?

m
(1) The spaed of the wava is 1.2m/s.
Calculato its wavelangth.
ou must show how you work out your answer.
wavelength =.... m @

(i) How can she double the wavelength without changing the Gistanca batwoan her
hand and the clamp?

A
ot 10

- [Turn o
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5 Ateacher usos a long (shnky) spring Lo show a class diflront types of waves.
‘She hoids ona end of the spring which i fying on a tabie.

The cther and is fued 10 the table by & clamp.

“The diagrams show two diferent types of waves as soon from above the table.

(8) ) The teachar demonsirates longitudinal and transverse wavos Describe how ho.
moves the spring 0 show each type of wave,

s bitrsinient$B)

() Ploces of tape ara attached to the spring n diagram 2 at M and N.

Daseribe what happons to the two pieces of tape as a wave passes akng the
spring

el





[image: image12.jpg]Charlie sets up tis cicuit [0 monitor the lemperature in her greanhouse.

@ (O Atsome ime nthe moring the curtent hrough R s 0.1 A
The resistance of R 402
Cakulate the vtage across R

You must show how you work out your answer.

voltage = [T

(W) The graph shows how the resistance of the thermisior varies with temperature.

75
resistance
in 5o
ohms
25
o

0 4 6 8
tomperature in “C

Later on in the morming, the temperature increases.

Use the graph and your ideas abou circuls 10 explain how this affects the voltage
acioss A

3]
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(i) Use the graph in (i) 1o explain why the circuit will not accurately monior |
tomperatures much above 60°C.

x e ” @
(b) Charlie conncts a data loggor across . This records tho woliage across R

She downloads the data Into her computer.

Tho computar produces a graph of temperature against timo.

This is a graph of her results. These are taken over a few days in July.

< ERuNEEEED: T ‘

ol
emporaturs A -
e 20 T

10

oL \

Look carefully a the graph

Wiite down all the information that you can get from the graph.

1
otal: 12]

S— [Tum ov





[image: image14.jpg]" s
ey

7 (8) Frank and Lynno are exporimenting with electric charge.

@ Frank chargos a plastic rod by rubbing it
with a cloth, are

The rod becomes positive.

He moves the end of tha rod close fo
some small pieces of metal ol

The pieces of foil are atacted lowards

the rod. S

Use your idsas abou the mavemont o elections 1o explain what happens.

]

) Lynne charges anothr plastic rod to make
postive.

She moves the end of the rod and touches
Some small pieces of metal foil

The pieces of foil are repelled away from tha
rod.

19
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(b) A cloud-to-ground ightning stike ocours when negative chiarga movas from a cloud 1o
the Earth

The average currentis 6KA.
Galculats the time taken for the charge o flow (0 Earth

You must show how you work out your answer

time it 0]

Turn ove
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JDF-3 Team and NASA

11qe rod shifts

ed shift

abot the ol

() What do th large amounts of red s 1l

i) How d
e Univ

)
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(b) This image shows tha Sombrero Galaxy,

This galaxy is a sirong X-ray emitter. Tha soveral billons of stars which make up the
ik 046 about s conir. Stars rotaing near s cerito oro obsarved fo hve |
tucually high velocilies, This suggests that hero is somathing very massive at the

his 15 thought fo bo a bla ibout 1 billon imes More massive than our

() What are X-rays

W W

i) Why does the fact that the innar stars have unusually high velocities suggos that
thero is a very massive black hole al the cantre of the galaxy?

() A toloscope is ocussed justto the left and than just 1o e right of the cenlre of the
alaxy. The red shift dotectecton the eft s significanty diferent to tha rod shifton

[Turn ove
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9 Ainslay has made a waighing machine that works using electromagnetism

P s i

po

|

O

o pours 10g o sugar into tho scale pan.

Tho power supply s turned on and the left hand end starts 10t down.

(8) () Explain why iho loft hand end starts 1ot down






[image: image19.jpg](d) Ainsley's frend Rick uses silar appaalus 1o make A model seismometer.

bar magnet
antre om0
=t

i ==
stecl e

st
sping

suppon

The support s firmly fixed 10 the qround
The ground shakes during an earlhguake.
Iha magnel moves fowards and vy from the ool and the millamimeler pointer

deflccts o the oftand 1o the right.

() Explain why the ruliammeter painter deflects

12j
(i Fxplain why it deflects 1 bota directians. |
]

(v} Tha supponl i much riesnar 1o e lavge mass {han the centre of the rule.
Suggest why this ke the sersmometer eflective at detecting smal vibrations.

m

[Totat: 161
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(B) He increases the voltage unii the pointar is back o the fixod mark.
He records the current on the ammeter.
Ho repeats his procass for diferent masses of sugar.
Hera & a tablo of his resufs.

massing 0 | 10 |20 30 [ 40
curentinA | 00 | 08 16 | 24

(i) Plotthe points on the grd. Three have bean done for you.

(i) Finish the graph by drawing the bost ine through the poins.

50 T ‘\‘{uﬁ

a0f-

T T

iatl]
!

aurent
ma|If

massing

() What mass of sugar needs 4.0A L0 balance the weighing machine?

ou must show clearly on your graph how you Work out your ansver.

mass = et 1 |

(€) Ainsley wants to weigh heavier amounts of sugar with the balance.
It not safe to make the current any greater.

What change couid he make to the design of his apparalus?

e [Turn over for remainder of question 8




