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“This question is about transferring energy.
Energy can be transferred by conduction, conveetion, evaporation and radiation.

(2) Tho Sun transfers energy to the Earth
Bafore reaching the Earth only one process s invalved in his transfer

State the process and give a reason for your answer.

Process

Reason

= 2}

“This marathon runner has been running for more than 23 mies,
Ho is very hot and swesty.

(b) Sweating helps the runmer to ose energy. W
Use your ideas abaut energy ransfer (0 explein how this
happens.

il
(€) Afer the race, the runrer is given a shiny foi blarket.

“This stops him cooling down ton quickly

Use your deas about energy transfer to explain two ways

in which Us happens.

1

2

]






[image: image3.jpg]“This question s about forces e

Phillives on a farm
One of the farm gates has a very stiff spring atiached between the gato and the gate posL.

“This spring keeps the gato closed.

very
st lu 5

spring

Phil can apen the gate if he pushes it at the end E.
He cannot open the gata if o pushes it i the middle M

(&) Use your knowiedge of moments to explain his.

3 Ul
(b) Phil holds open the gate. Ruth starls (0 crive the tractor through
The mass of the tractor s 3000 kg
“The force causing the tractor to accelerate fs 1500N,
Galculate the acceleration of the tractor |
You must show how you work out your answer.
acosleraion wit____ @
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bar scalopan |

€) He meastres th fengih of th spring s o adds weights o the scaiepan |

The table shows his resqs,

" load on scalapan |~ enth of spring | oxension ofspring | |
inN in mm inmm

o]

oy
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load on
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@) Look back at the ciagram of the equipment Philuser.
The distance from the piot o where the spring s atached is 12
“The distance from the piot o where the scalepan is altachd s 90 cm
Galculete he force on the spring cause by a load of BON in the scalepan
Uso the two oquations blow. You must show haw you work out your answer.
moment o a force = force x perpendicular distance 1o pivot

sum of clockwise moments = sum of anticlockwise moments

force on spring =

NoB
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3 This queslon s about the supply of electrichy to the home.

e chagram shows how the electiiy supply is connected 10 the house Gt

consumer
it

meter

sty k

on|

cable connection
rom alectricity
supply

(@) An alternating current passes through the cabes
Use your knowlacige of partices and havthey move (0 descibe tis curert

i Mameolparicles__

2. How they move
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{B) Th ciruit o the immersion heater has thicker wires than the lighting ciruit

Suggest why.

gl

(€) James wites down rformation about the appliances used i his home betwesn 6 p.m.
and 7 pm.

This s what he wiote.

applance power rating | time owitched | _eneray used
inw oninhours. in ki
Fon heater 0 0 0
T and video o1 0
ettie 20 o1
water hestor 25 0z
allights o5 0
) Finish the table by calculating the energy used by each applince.
“The firs an has been done for you. @
(i) Which applance has cost the mast (0 use biotween 6 p.m. and 7 pm.? |
Ul
() The meter reading was 15128.5 Kih a6 ..
Whatis the new meter reading at 7 pm.?
You must show how you work ut your answer.
new meter reading gl
- [Turn over
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4 This queston is about optical fibres.

(a) The diagram shows part of an optical fbre. |

path of
clectromagnetic _
‘wave cartying

Describe and explain the path of the slectromagnetic wave passing along the fire.

ou may add to the diagraim or draw cther diagrams to help your answer.

_el

5 Dot s endoscopes (brescape) o e i @ ptienssomach |

T |

e st e
"t opmot] = \
froes

stomach

() Explin why sndoscopes must have two burdles of opical fbres. |

_@
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(i) The fibres in one of the bundies must be arrangod in the same pattern al bolh
nds. Explain why.

i

(i) How does using an endoscape help & doctor to study a patient's stomach?

5 This question s about elocommunications.

“The BT (Telacom) Tower in London has many.
dishes which receive and transiit signals.
Using microwaves.

(2) The signal raceived from another transmitter
s very weak.

‘Suggest a way of aversoming this problem

_m
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(5) The diagram shaws how two concave microwave dishes ransit and receive signals. |

The microwave signal is represanted by rays A, B and C.

microwave microwave
dish T dish
wavefronts
el e
—l
microwave signal
represented by
rays A, B,and C
c e
) Writo a T on the diagram lo show the exact posiion of the tansmitter: mn
i) Write an R on the diagra to show the exact position of the receiver. i

) The paths taken by the rays A and C from Ihe ransiter to the receiver are
shown

Part of the path of ray B is shown on the diagram
Camplete the path of ray B from the transitter o the receive. @
() Three microwave wavefronis are shown on the diagram

Draw on the diagram these thres wavefronts afer they have been reflected by the
concave microwavo dish [c]

(€) Why are microwaves prefarred to radiowaves for ransmiting signals i narrow beams?

. @
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& This questian s about electromagnetism.

(@) Graham makes a simple electrc bell

hammerd @ oo

coll

iron bar

fxet
contact

springy-
metal

He clases the switch

0]

0]

The hammer moves to the right and hits the gong

Explain why

“The hammer now moves back to the fef

Explain why.

el

@
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2
(B) Graham wants the hammer 1 hit o gong harder.
Alex says "Why notreplace the ron core with a permanent bar magnet?!

(@ Why s his not a good idea?

(V]

) Sugges! two ways Graham could make the hammer it the gong harder

1

(@ The diagram shows a simplfied view o a model leciic motar

The cail s betwaen the poles of @ permanent magnel

spiitring —
commutator

battery
spring-loaded contacts

@
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‘When the swilch is closed the coll ABCD starts o spin.

®

@

iy

Use your ideas aboul forces on conductors in magnelic fields to explain why it
Starts 10 5pin.

Drawing on the diagram may help your answer.

8l

Wnat wil happen if the battery torminals are reversed?

Explain why,

@

The diagrams show the spliting commutator as the coil of the motar spins.
through the vertical position.

Qe

oz
P %

commutator ¢} OA

Explain how the spitring commutator allows the mofor o continue to spin

Drawing forces on the diagram may help your answer.

@
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7 Keren wires up tis cireut

s 1+
t = |
coills
= i {z:z} ‘
g [
M4 |

(@i e symbofor an i tor |

(@) Karen closes S, She writes tis down.

e now recues the resistance of P. What observations wil she maka about (10
motor and the lamps row?. |

motor

A R % | ] SO
T - W @ |

() She repiaces X, Y and thslamps with red and green LEDS. |

current voltage graphfor a red LED

5 |
voitage across red LED
involts
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“The graph shows how current varies wih voltage across a red LED. &

The gragh for a green LED isvery simier.
() Use the graph tofind the current throughth rec LED when the vollage across tis
18V,
You must show clearlyon the graph how you getyour answor.
- mA @
@) Calulate the resistance ofthe red LED when the voliage across s 1.6V,

You must show how you work out your answer.

resistance - it 2l

Use information from the graph o explain how the resistance changes as the
Voltage increases from 261 10 2.0V,

2

() Wher the voltage across the green LED i 2.0V, the curtent through the mofor is
25mA

Use the graph and your ideas about circults 1o explain why:

8

e Tum over





[image: image16.jpg]8 This queston Is about siatc electricly.

Frances is using a Van de Graalf generalor 1o make sparks.

metal dome spark, metal discharge
Brisn ball (posiively charged)

supporting rod

metal base.
wire connecting rod to base

o lwier rllr i tumed
Negative charge i carred by the belt up o the upper roler.

The negative charge is ransferred by the brush 1 the metaldoma.
(@ () The discharge ball becomes positvely charged.

The supporting fod must be conduciing for this (0 happen. Explain why.

2l

() Write an X on the metal discharge ball to show where there is most positve
charge il
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{b) A spark oceurs when enough negative charge collects on the matal dome.
“The i becomes conducting.

@) Use your knowledge of partcies and how they move to describe the curent
betweon the dome and the ball

- @

(1) 0.001mC of charge is ransferred in a spark. 90mJ of enaray s released!
Galeulate the voltage between the dome and the ball which causes this franser,

You must show how you work out your answier

voltage = v @
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e canes
9 This question is about radioactivty and s uses. =

Americum-241 (%3 Am is & radioactive material which erits gamma radiaton.
A browery uses Americium-241 in it bolting plant
The diagram shaws botties of dink passing through a iguid level detector.

i the bolll is ot full enough, the bottle & rejected.

radiaton
detector
source of garmma .
adiaton in
shicided box
botties of drink

conveyor belt

ad
w=—0B

The gamma radiation passes through the botle and s contants.

The radiation is detocted on the other side.

source of Jeteoicr

gamma
adiation

beam of
gammarays

bottle filed to correct fevel
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source of source of et
gamma. gamma
radition radiaton

beam of beam of
gamma rays gamma rays
bottie not full enough bottle too full

(@ () Forihis process ta work, all of the botlles must he accurately mada o ba the same
hickness.

‘Suggest why,

2l

Why is gamma radiation used Instead of lpha radiation?

m

(i) Some modern botling machines use ulrasound instead of gamma radiation to
check the liqud fevel

‘Suggest why ullrasound is used instead of gamma radiaton.

]
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(b) Americium-241 has a haltffe of 460 years.
() Explain what is meant by the term haltlife.
S m
(i) The machinery at the botling plant s designed ta last for twenty years.
Cobalt 60 is another radioaciive material used in industry which emils gamma
radiation.
Ithas a haife of 5 years.
Plot aceurately on the grid the activity of the Cobal-60 after 5, 10, 15 and 20
years
“The activty at the star hias been marked for you (<)
Finish the graph by draving the best ine through the points ©
r I T 11 !
activiy of 2
radiocive I
il i
o 5 10 20

time n years

i) Sketch on the grid how the activiy of the Americium-241 (naltife 460 years)
changes during the twenly years.
Use the same starting point (<) as beore.

Label your ine A |

() Use your graph to explain why Gobalt 60 is not a suitable ragioaclive source to |
use n the boting plant.

12
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10 The Hulsble Space Telescape orbits the Earth at a height of 600k

(@) Calculate the time il takes for @ microwave signal to reach Earth from the satelite
The spead of the micrawave signal s 300 000 ks,

You must show how you work out your answer.

time = s @
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(B) This picture was taken by the Hubble Space Telescope in August 1997.

It shows the birh of binary slars. These are a pair of stars which orbit around each

other.

Read the ollowing sentoncos from the NASA press release.

Than use them to help you answer the quastions.

HUBBLE® 4
POSSIBLE PLAI
ANOTHER STAR

This NASA Hubble Telescopo infra-red picture of new-born binary stars
shows a long thin nebula pointing lowards a faint object. This could be the
first planel oulside our solar systern to be pitured direcly.

“The brightest obiets in the picture are 1he binary stars. These iluminate &
large cioud of gas and dust from which the stars formed. So much dust
Surrounds these stars that thoy are almost invisible at opical wavelengihs.
However, infra e ight penelrates the dust, revealing the new-bom stars

At the bottom et of the piciure, thera is a point of fght many times fainter
than the stars. Calculations show that this object fs much oo dim 10 be an
ordinary star. The brghiness of this object suggosts it could be a hot planet
several limes the mass of Jupiter. The planet is 200 billon Kiometres from the
Star (1400 times the Earths distance frorm the Sun). A bright streak (nebuia)
Stretches fram the star fowards the plane. This may suggest thal the planot
was sjected from the star system

Present ideas predict thal very young giant planets are st warm from being
formed by gravitational contraction. Temperatures can be as high as a fow
thousand degrees Celsius. This makes the relatively brigt n infa-red light
‘compared with ld giant planets such as Jupiter

10
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() The picture of the star system has been formed using infr-red liht rather than
Visibe fght

Use your knowledge of waes to explaln the difference bewaen infre-red liht and
visible ight

Ul
(i) Why was visile ight not used?
m
{€) Stars form from clouds of gas and dust. Exglain how.
]
() Caleulations show that the abjoct referred to n ine 8 i & planet rather than a siar,
() Whatinformation about tho planet in the passage supporls this?
o
i) Suggest what process cannot b occurring n the planst's core.
= _m

{6) Why wauld you expet the acceleration dus to graviy at the surface of the planet 1o be.
much greater than that on the surface of Jupiter?

m

(0 What information in the passage suggests it wil take many Earth years for the planet fo
orbitthe binary stars?

m

s




