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INSTRUCTIONS TO CANDIDATES
Wite your name. Cenfre number and candidate aumber in the spaces at the top of tis page.
Answerall questions.

Wite your answers in the spaces provided on the question paper

INFORMATION FOR CANDIDATES

“The number of marks s given in brackes [ ] althe end of each question or part question

“The marks alocated and the spaces provided for your answers aro a good indication of the lengih of
answers required.
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(b) This diagram below shows waler waves in a ripple tank as seen from above.
A different barrier s used which has 2 gap of 10cm,
Four wave crests have passed through the barrier but only wo ere shown.
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(©) The barrier has baen changed again. The new barrer has two gaps, The waves o the
ight of the barrier show an interference patterr
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() Wite down the name of the type of ntererence whioh takes place at the point
Iabelod F.

an

i) Explain why there is no wave energy at the point labelled G.

2l
() Explain flly how this inteference pattern s formed
Sabiail head o refer o the distances from the gaps in the barer (o te poinis F. G
and H and the type of inferference at each poirt.

You may draw on the diagram 10 lustrate your answer:

o]
Total : 4]
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2 This questionis about using waves to praduoe lectricly.

“Tho diagram shows a cross section of a device buill on the shore of a small isand.
Waves make the water evel rise and fail nsids the concrole chambor.

airduct
turbine concrete chamber
(sido cut away)

generator

water level ises and falls
insito tho chamber

(a) Lok at the diagram carefuly to help you answier this question

Describe how this device produces efeclicity when the water level inside the chamber
rises.

“

(b) The istanders want to store, for short periods of time, some of the enorgy producad by
this device. Suggost how the energy could be stored.
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e [Turn over for remainder of question 2





[image: image6.jpg]° e
(6) The device has & useful energy oulput of 150000 joules for a total energy input of |

750000 joules.

Caloulate the efficiency of the device,
Use the equation belo.
You must show how you work out your answer.

useful energy output
Total enorgy input |

efficiency

]

(e 100000Kg of air passes hrough tho device i 2 minutes ot an aversgo spoeel of 8T,
() Calciat hetta kineto enory o al th i tht s trough e dvics i |
s e,
Use the squaton blov.
Yo sk show how you work ot your ansier.

Kinetic energy = mass x veloity*

Kinetic enargy = )
(i) Use your answers to parts (¢) and (di) o calculate the average povier output of

the device during this two minute period
You must show how you work out your ansier.

average power utput = ]

{€) On another accasion, the same mass of if movos through the device but at twice the
Speed. The power oulput of the device is more than doubled.

Explain why.

2
[Total: 18]
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“This & a quostion abou the medical uses of radioactive sclopes.
The table shows the haltlfe of tee radioaciive isolopes.

radioactive isotope | _naitife

odino-131 Bdays
magnesium27 |10 minutes
nirogen-16. 7 soconds

(@) Todine-131 and magnesium 27 are used s radioactive tacers o check bood flow. |

() How long does it take the activty of odine to fal to a quarter o s original value?

(i) Explain why nitrogen-18 is not used to check biood fiow.

(i) Describe one othor modical use of radicactive isotopes.
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(b) Magnesium-27 is usad by doctors to chack tho blood flow through a patient’ heart.
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4 The diagram shows white ight dispersed by a prism

sereen

white
tight spectrum

glass prism

() The scraen is movod closer to the prism.

‘Wiite down two ways in which the image of the spectrum on the screen changos.

el

(b) Use your ideas about waves to explain why the white ight is dispersed by the prism

2

() The relractive indox of the giass /s 15
The speed oflight n ai s 300000000 /s
Caleulate the speod of the ight i the glass.
Use the oquation belov.

You must show how you work out your answer.

speed of light in air

refractive Indx = 4P ee A e

spoed oflight n glass me )
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() A student replaces the glass prism with a plastic one of the same dimensions. o

The studen claims that . the white light wil be dispersed fess...
The piastic prism has a reractve index of 1.4

Use your understanding of refracton 1o discuss this ceim

You may draw on the diagram opposite o use the space belov ‘

e |

[otal: 8]

e Turn over
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5 Tris question Is about using electronis to protect a valuable paining.
The diagram shows part of the electronic system.
The pressur switch has a high output (1) when itis closed.
“The alarm bellings if the picture is removed.

painting

prossure swich alarm boll

(a) ) Which partof the system is the output?
() Which part of tho systemis the sensor?

(b) The panting is removed and the alarm bell rings.
Explain how the syslem causes nis o happen.

(€) Tha insurance company want tho security improves
Alight sensor is needed as well 10 maka a nigh tm robbery less likely.
“This Gircuit diagram shows homw the two sensors are finked togather.
‘The NOT gate has been removed
The light sensor has a high outpu 1) whn itis dark.

The pressure switch has a high output (1) when it s closed.

it [F——
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Swieh [ J—e—o

The alarm does not ing when the pressure switch s closed and itis dark

() Wrie down the name of the logic T =TT
gate usod. {ight sensor)_(prssure switch)

m
m

el

output

S = fif

(1) Finish the truth table for this logic
gate. 2}
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() The diagram below shows that a atch has baen added 1o the system

tight [—=——

[ e

switch

eset to rostors high output (1)

Explain what happens when tho picture i removed and quickly repiaced

(€) This system allows the slarm 1o bo triggered at different ight evels.
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Describe and explein how the systom does tis.
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