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1 This question is about loudspeakers. | i

The diagram shows a cross-section of @ loudspesker.

cone
_ permanent magnet

~ coll wound on tube

wires from amplifer

~ support

(6) Describe how the loudspsakar cone makes sounds.

el

{6 Suggest how the loudspeaker could produos a louder nole Wil & higher pIch

@

v [Question 1 continued on next page
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{e) A paricuar high note makes an empty wine glass vibrate srongly.

() What s tis ffect called?

1
(1) What causes this effect?

- il

(@) A pair of loudspaakers each produces a note of canstant louchess and frequency.
A person walking slowly across the room notices that the sound ho hears gols.
louder, then quieter and thon louder again.

What s the name of this effect?

Ul
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2 Mary uses a convex lens to make suniignt burn a hole n & piecs of card

lens in hoider

rays ot

Sunight ole

(&) Mary changes the lens in the holder for another fenis Wi twioe th power.

‘What wil she have to do to focus the sunlght on tne card?

@

o) The speed ofIght n  vacuuis 300 000 000 metes e s3corc
The refracve index of the gass & 1.5
Galuiats the spoed of the light n the glass lens.
Use the squatlon below

ou musst show how you work out your answer.

speed of liht In @ vacuum

refractive indax = ~gpeo of fght in medum

s [Question 2 continued on next page.
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(©) Mary now uses another lens to bum a hole n tho card

Ithas the same size and shape as the ens i (a), butfs made of a iffrent type of
glass. |

“The glass has a refractve index of 1.6

What effect wil this have on wher the card naeds to ba placad lo bur a hole?
Explain your answer.

]
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3 A room contains two electrcally heated radiators
The radiators are exactly the same bul contain diferent figuics.

oifiled radiator water-flied radiator

__grooved _
suraces

This raciatorcontains 10k of ol This radistor contains 10ig o
aterbased faud
The il has a specifc heat capaciy The vater has spocifc heat capacity
012000 Jkg°C.(or Jigk) of 4000 44 °C.(or Jkg)
oo : oh = HE R
rodf=fE -
60 — HH— A
i Y
50 ]
femperature : c
o i i HE s
inradiator 0 5 .ae "
e B it H i
20HHH as i + =+
10 : i S
oLl I 1
3 ‘ s 3 7 5 5

time of day (pm)

(@) The radiators are switched on at tha mains at 3pm and left on for 4 hours,
‘The graph shows howw the temperature of the fiquid in each radiator changes.
“The ol radiator taken 45 minutes to reach 60°C

() How much longar dass it take the water-iled radiator to reach 60°C?

min [1]

(1) The oifled radiator heats up faster than the waterfilsd radiator

Whatis the biggest diflerence between the temperatures of the two radialors
during the healing-up time?

IR !
s [Question 3 continued on next page
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(b) Explain why it s 2 good idsa for radiators to have grooved suraces.

12
(€) Aradiator s heated by & 400W electrical element
Caleulate how much energy is given out by the electical slement in 1205,
Use the equalion below. You must show how you wark out your answier.
energy = power  time
energy = unit 5]
(@) Caleulata the energy that naods to b transferred to raise the temperature of the
Waler In the radialor by 20°C.
Th speciic heat capacty of the walor is 4000.J/kg"C.
Us the aquation below. You must show how you work out your answer.
erergy transfer = mass  speciic heat capacity x temperaturo change
2

s [Tur over for the rest of Question 3
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() The amount of anergy needsd to raise the lemperature of the waer-led stael
radiator is aclually more than the corect answar 1o (d).
‘Suggest why.

(0 A student wites this

The ol gives ot more heat eneray than the water

between 7 and & oclack because the siope of ths

ling for the ollis stoeper.

Discuss whether the student is correct,

Usa your ideas about specilic heal capacity and the rata of snergy transfor

= “ |
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At Heathrow Alrport n Landon, tests are being done o reduce the noise made by arcraft
wailing on the mmway. This is achisved by the process of destructive interfsrence.

Antinolse genrators are placed on the ground under the jet engines.
The sound produced by the engines is analysed.

The frequency of the loudsst sound is selected.

jotengine

aniinoise generaior

(@) The diagram below represnts the wavefor of the selactad frequency produced by
the Jot ongine.

The saund oulput of the anii-nofse generator is adjustad so that t cancels out the.
noisa of this frequency.

Draw on the diagrarm the wave produced by the ani-naise generator

time

€l

smowssa TUM over for the rest of Guestion 4
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Question 4 - continued i
(6) The frequancy of the antnoise generator changes slighly.
The diagram below represents the wavefom produced by the Jet engine and the.
generator.
et engine wavoiorm (32Hz)
/ anti-oise generstor waveform
z \ 5 fime.
) i 0258

tmein

nds

() The frequency of the jot engine wavetom Is 32Hz.
‘The spoed of sound s 320 metres per sacond ().
Galeuiate the wavelength of the sound produced by the jet engine.

‘You must show how you work out your ansvier.

wavelangih = ___ m @

(i) Use the information on the diagrar to calculste the frequency of the anti-noise
generator waveform,

Yo must shoik how you work aut your answer.

froquency =

Hz (3]

s, [Question 4 continued on next page
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(i) The two waveforms combine.

Describe what you would hear over the next sacond.

“
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5 Tho diagram shows part of an alarm systam used to protact CD playars on display in &

shop.

Each CD player is placed on two pressurs switches.

When a pressure switch is pressed down it provides a high output (1)

The alarm bell sounds if the CD player is fited up.

(2) This eloctronic alarm systom consists of thrse parts F, G and H

Wite the name of each part of the systen in the shaded spaces on the diagram.

Ghoose the best word from the lst below

Wik G

processor  relay

supply  thermistor

£l
(b) The system contains a NAND logic gate.
() Finish the truh table for this logic gate.
input input output
A )
o o
@

[Question 5 continued on next page
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Question 5 - continued

() The NAND gate can be replaced by a combination of tw oiher logic gates o
give the same effect.

Draw this combination in the box Iabelled G below, Label the gates.

@
(i) Somebody suggests replacing the NAND gate with a NOR gate.

Describe how this would change the way the system work.

2]
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(8) A student claims that

When the velosity of & 500 kg car changes from 5mis to

10mfs it momentum will double.

Gheck the student’s clam by using this equation.

momentum = mass « veloclty

momentum at 5mis = kamis
momentum at 10 s = kamis (2]

(6) Another student has writen tis.

energy of 2 500kg car traveling at Smis. J
=y, s

Use the equation below 10 show that this claim s incorrect

et eneray = 1 m v¢

@

(€) Describe the relationship between the speed of the car and its braking distance.

@

s [Question 6 continued on next page
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Question § - continued o
(@) SuLing drives along a straight road at a speed of 301

She sees a broken-down lorry campletely biocking the road 350rm away.

Her car stops 50 before the lorry.

Use the equation shown below 1o calculate the deceleration of he car
‘You must show how you work out your ansvier.

V=208

acoeleraton = mi? 4]





