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1 Sam s investigating how the resistance of a lamp changes as she alers the current
through it

She uses his circuit

(8) She adjusts the sefing of tho variabe resistor. Expiain how this affcts the current

@
(©) Sha records the values of the vollage across the lamp as the curont changes,
She plots this graph.

0TI T

voltage -
in volts

Wil

|
o 05 o 15 20

current in amps

== [Question 1 continued on next page






[image: image2.jpg]ogRﬁ s s

General Certificate of Secondary Educat
formr Midiand Exarmining Group syllabus

SCIENCE: DOUBLE AWARD PAPERG  1794/6
SCIENCE: PHYSICS PAPER2 178272
SCIENCE: PHYSICS (NUFFIELD) PAPER2  1787/2
HIGHER TIER

Frday 18 JUNE 1999 Attamoon 1 hour 45 minutes

Gantdates answer an tho qusto paper.
Kiktonas ol roauios
Rt (cminen), Ponci

TIME 1 hour 45 minutes.

INSTRUCTIONS TO CANDIDATES
‘Wit your name, Cenire number and candidate number in the spaces t tha top of ths page.
Answer all questions.

Welte your answers in the spaces provided on the questian paper.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each

question or par queston. FOR EXAMINER'S USE

The marks alocated and the spaces provided for your answers &
are a good indicalion of the length of answers required.

3

a3

Qs

as

3

a7

as

ToTAL |

This question paper consists of 25 printed pages and 3 blank pages.

'0cR 108 [Turn over





[image: image3.jpg]Question 2 - continued

(©) Eneray can be transferred by conduction, convection, and ra
The diagrams show detais of a solar panel

sice viow cut through)

sus

AN

N 4  copper pipe
€7 dark metal painted black

glass cover sheet

il " nsulation

pipes he waterin

Explain why the water coming out i a ot wamer than the watar going in. Use your
ideas about energy transfer

_ @

(@ (0 Explain ow energy i ransfrred through a brick wall by condicton. Use your
ideas about partcies.

2

(@) Materias which aro good elecical conductors are aiso good e rnsierg
encrgy by conduction. Explain wh.

@

F2  (Question 2 continued on next page






[image: image4.jpg]Queston 1 - continued
1) Use the graph to find th value of the cuent when tho volage s 4.0V.
curent=_____amps {1
i) Calcate the rasitance ofthe lamp when the votage s 40V.
You mist show how you work outyour answor

tasistance = ohms 18]

(€) How can you tel from the graph that the resistance of the lamp increases between
4.0V and 8OV?

s Tum aver
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(€) The central heaing system in a house pumps hot waler around the bulding,
“The temperature inside is monilored and controlled Using a sensing circut.
“This contros a swith for the pump.

‘The sensing circuit contains a thermistor.

The graph shows how the fesistance of the thermistor varies with lemporature.
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@ Use the graph to find the chango in resistance betwen 15°C and 25°C.

‘You must show how you work out your ansvir.

change in rasistance = ohms 2]

() The sensing ciruit is more sensitiv (o temperatura changes below 16°C than
‘above 25°C, Use the graph 1o explain why.

@
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2 Agroup of houses uses solar panels and windmils as alternative enargy sources.

windmils

solar
panels T~

(8) The panels and windmills aro expensive to instal
Eventualy all the money spent on them will be recovered.

Explain why.

(B) Jan works out the affiiency of one of the windils
e energy of the air hiting th blades of the windrils s 20000 each second.
The energy transterred to the powr ines is 5000.J each second.
Galculate the efficioncy of tho windril
Use the equation below.
You must show how you Work out you answer.

useful anergy output

energy effcienc
w . total energy input

effciency =

©l

[Question 2 continued on next page
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Quesn Matida looks In the caslle mirror.

She sees an image of the bucke of her new belt

mitror

(8) ) Write an X on the diagram to mrk the exact posiion of this image @

i) Draw, on the diagram, a ray of liht from tho buckle that reaches her eye after

eflection from the miror

2l

[Question 3 continued on next page
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Question 3 - continued

sicks into the moat, The moat i (Ul of water.

(6) King Stephen s throwing

The diagram below shows soms of the waves which reach the far side of e moal

Finish the diagram to show what happens o these throe waves after they roflec of

the side of the moat.

Side of moat

direction
of waves
\\,
@

water

e [Question 3 continued on next page
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(¢) Some of the waves pass through a gap botween two slepping stones.

-

() Finish the diagram to show what happens 1o (hese waves afer they pass

[0

through the gap. 2}

Write down two factors that affect the amont of diffacton of the waves.

For oach factor, descrlbe how Increasing il affects the amount of difracton.
Factor 1

Effect

Fastor 2

Eflect

@

= rurn over
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10

Kate's teacher wanis to find how much beta radiation passes through different
thicknesses of aluminium.

aluminium
‘sheet ralemetor

beta
source Geiger [aaasss]

counter

L Bt als

First he measuras background radiation

W gives a reading of 60 courts per minute on the ralemeler
(2) Suggest two passible sources of background radiation

1

] @

(b) Wi down two safety precautions that he should take when using the beta source.

1

2 @

He now records the count ate for different thicknesses of aluminium.

The table shows the resulls.

wickness ot atminium [ 1 [ 50 | 5o | 40 | 50| 60 | 70 |80

actual ratemeter reading 5
ctual rtemeter eacid | 560 [ a0 | 1e0 | 120 | 50 | 75 | 60 | &0

corrected count rate
in counts per minute | 0 | 2

{€) Finish the tablo. There are six gaps. o]
(@ () Plt the points on the grid oppostee. i}
(i) Finish the graph by drawing the best curve. m

8 [Question 4 continued on next page
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Question 4 - continued.
600

a0 i i e i

00

cortactod court rate :
in couns per minute i

300

200

100

0, 11145 23\ 8 yrdiaigl6e 1 E S8k B 10
thickness of aluminium in mm

(6) Aluminium is rolled into shets twenty milimetres thick in a rling mil

A radioactive source and a detector ara usad to chack the thicknoss of the sheet as it
leaws tho rollors.

detector

aluminium sheet ratioactive source.

(@) Why is bela radiation not sutablo for chocking twenty millmetre shest?

o

(i) Suggest one type of radiation which could be used to chack the thickness of
twenty milimetre shoot.
= m

2% [uestion 4 continued on next page
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The radioactive lsotope used has & halFlfa of 5.3 years
Explin what is meant by tho term halt-ife.

2]
(v} One roling mill usos 20mg of this isciope s the source.
What willbe the mass of this radioactive fsotope i the sourca 10.6 years later?
mass mg [1]
() It would not be sensible t use, In the roling mil, a radioactive otope wih a
hallife much shorar than 5.3 years. Explain why.
2l
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This question is about electromagnatism.

(8) Michas!is investigating how a short longth of copper wire can be made to move in @
magneti fied. He usos tis apparatus.

magnet

two horizontally clamped
copper ods.

He places the magnet so thal the wiro s midway between the poles.

Ho writes down these dbsorvatins.

&

We can only make the copper wire move alon
PP 9

{
he rods if: <
the rods if:

1) the switch is closed and £
2) the poles of the magnet are above and below
the wire, not on each side of it.

Explain these two observations. Use your ideas abou slectromagnetism.

@

[Question 5 continued on next page
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(b) The diagram shows a model generator.

~ coil

iron core

() Wnat happens in the col of wira when the magnet rotates?

Why doss tis happen?

o]

(€). The ands of the coilare connected to a cathade ray oscilloscope (CRO). The diagram
Shows the irace on the screen as the magnet rolates,

Draw new traces for each of the following changas.
(Assume the settings of the osciloscope remain the same)

‘The magnet olates at the sams speed but n the opposite direction

@

T [Question 5 continued on next page
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15

(i) The magnet rotates al the same spoed, i the same direction as the original, but
the numbor of turns of the coilis doubled.

@

() The magnet rtates at twice the speed, in the same directon, with the orginal

fumber of tums of the cail

2

(@) Explain why Iron is used as the core in the model generator:

m

E42 (Question S continuad on next page
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Question 5 — continued

(€) The output from a powor station generator is connecied to @ step-up transformer.

“The tansformer is connectad to transmission lines.

=T
I
i o,

Explain why a stop-up ransformer is needed. Use your ideas abaut power losses in
ransmision.

- “

e
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The graph shows the orbit time and average distanc from the Sun of soma planets and

Some asteroics.

Asteroids are sometimes called minor planets.
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(2) Suggest why Jupler takes longr than Mars to orbil the Sun.

@
{b) Tho asteroid Ida is in orbit a an average distance of 430 milion ki from the Sun.
Use the graph to find out how long it takes ta orbit the Sun
‘You must show clearly, on the graph, how yo got your ansvier.
ottt time = Earth yoars [2]

B (Question 6 continued on next page
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Question 6 - continued

(6) The orbitofIda about the Sun i, in fact, eliptcal.
This means its speed vartes during the orbi,lie a comet.

da in otbit

{) Wil an X on the disgram to mark tha piace where Ida wil be taveling at s

highest spead m

(i) Explain why it wil be raveling at s highest spoed at this place.

Ul

(@ The lightrom sarsincisant galxias is observed to b red shifted. Measuremetle
of vocahift alow astronomers to caloulate the speed that the galaxies are traveling
Sway trom s, The graph shows how the speed tha galaxies movo away from v

Varies wilh theirdistancs from us.

s0000 T TEETE]

40000

|

T =1
il
B i

speed of
alaxy
in
kam per second
20000

il

Hl i

o 1000 2000 3000 4000

FTE

distance from us in millons of ight years
(a ight yoar s the distance travolled by lighi In one yoar)

() What is meant by red shift?

—

Hz=  [Question 6 continued on next page
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Question & - contioued

(1) What type of shift would be obsarved in the light from stars traveling towards.
us?

——m

(i) What doss the graph suggest about the link between the speed of a galaxy and
I distance fom us?

U]
{v) A galaxy moves away fom us at 30000kns.
Usa the graph to estimat how far away the galaxy i.
You must show clearty on the graph how you got your answer.
distanc = millons of light years (2]
) How long would It take light to ravel this distance?
time millons of years (1]

(V1) “The galaxy, moving at 30000k is traveling at one terith (0:1)of the speed of
Jight. Assuring that all mater in the Uriverse was originally in one place, how
long has It taken for the galaxy and us to be this distance apart?

You must show how you work out your answer.

imo taker

milions of years 2]

(vi) Whatis the significance of this value?

m

e [Turn over
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7 This question is about electrostalic charge.

The picture shows an airorat being refuelled.

notto soale

(a) Explain how elecirostatic charge can build up during refueling.

2]

(b) During refueling, a copper wire is connected belween the airratt and the tanker

Without the wire a charge would build up on the aircrat

() Whyis & buid-up of charge on the aircraft dangerous?

i

(i) A buikd-up of charge can produce a large voltage between the aircraf and the
anier.

Explin, in terms of energy, what is meant by voltage.

U]

() With the wire altached, the charge passes safely back (0 the tanker.
Why does the chargo now pass back 1o tho tanker?

5 [Question 7 continued on next page
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Question 7 - continued.
{e) It takes 20 minutes o refuelthe tanker.
The wire connecting the aireraft o the tanker s thn because the current s very small
A charge of 0.12mG moves round the circu.
Galouate the average cuent in the wire during refueling.

o must show hosw you work out your answer.

cunent mA 3

i [Tum over
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The towrns of Lynion and Lynmouth, in Devon, are joined by 2 ol raitway.
Two cars are oined by a thick cable passing over a large pully.

“The cars have water tanks under them, These tanks are filed from the river Lyn at the top
‘and emptiod out at the boltom of the ciff in Lynmouth

ot 10 scale

LYNMOUTH

“The diagram shows the cars at o stations. The water tarik undar the top car s filled with
water. The brakos aro released

Then the water tank under the boltor car is emptied. Tha top car is now heavier than the
bottom car. t goes down the rais, puling the bottom car up.

5 [Question 8 continued on next page
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(8) Tho graph shows how tho speed of the upper car changes as i desoends.

307

251 ‘

A Ve N |
| |

e
| —
"

ost

00t — : — =
o 5 20 a5 60 75 Bl 105 120

time i seconds

Use the graph o caloulata thetotal dstance travaled by the uppar car as t descends.

You musst explain how you work out your answe.

distance = unit @

s [Question B continued on next page
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(B) The top car loses potertial energy as it gos down the ciff.

©

@

The station at Lynton is a height of 150m above Lynmouth.
Th mass of a full loaded car is 10000kg.

Galeuats the potentia energy lost by a fully loadod car between the top and bottom
of the i

Usa the equation below.. You must show how you work out your answer.
(Gravitational fild strength is 10N/kg)

chang in graiationsl potenlal energy = mass x gravational il stiengt » height moved

loss in potental energy = unit <]
Both cars weigh the same whon fulof water.
Water is now released from the tank of the lower car, but it akes a few seconds
belore the cars begin 1o move. Explain why.
2}

“The water o fl the tanks comes fom the rivor Lyn which flows near Lynton. Explain
Wwhy the ciff railway s an environmentally riendly user of energy resources.

L = @

{22 Question 8 coninued on next page
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Question 8 - continued

(6) Both the cif ralway and cars have braking Systars
Th diagram represens a car braking system.

brake drum —_

brake pedal brake shoe —

return spring —

Slave pistons

master piston ke M ot to scale

Expiain how the car braking syslem works. Use your knowledgo of pressure 1)
liquids.

1





