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23 A sound wave consists of a series of moving pressure variations from the normal, constant air
pressure.

The graph shows these pressure variations for two waves at one instant in time.
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Wave 1 has an intensity of 1.6 x 10°Wm™,

What is the intensity of wave 2?2
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@ O P P L E R When a star is stationary relative to an A(( _“,L,U Q‘(a,x moveAs ﬂ,wmd,
5 observer, the light produced looks the
. same no matter what what direction it 1W |$ a YZ&( SM ”L
is seen from. Our sun is a good example A \ {
of a star that is not moving much nearer H’S W'lO'Y . T‘/\Ag 'f; dUJ/ {'\D
or farther from the Earth
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If stars move either towards or away from our vantage point, however, the motion shifts the way their light looks to us.
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Most shifts can not be seen with the naked eye, but astronomers can measure
them to learn whether other stars are advancing or receeding




26 The diagram shows two sinusoidal waveforms. &
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At time t = 0 the waves are in phase. At the dotted line, t = 18s.

At which time is the phase difference between the two oscillations Y& of a cycle?

A 4.0s 4.53 C 8.0s D 90s



26 A car travelling at a steady speed in a straight line passes close to a stationary observer. The
observer measures the frequency of the sound from the engine.

As the car approaches, the observed frequency is 220Hz. When the car moves away, the

observed frequency is 180 Hz.

The speed of sound in air is 340ms™".

What is the speed of the car?

A 85ms™ B 31ms™ @)34ms1 D 38ms™
bppvoack.  (fo > 1) Recede (fo¢f) 220(310-v)_ 130(340+%)
240 240
—f‘,: 4 ﬂf 0 = v X{ V¢ = 24 my!
V-V vV + Vs
220 = 340 xf“’ 80 = 240 M(v
340 — Vs Y0 +vs
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27 A small source emits spherical waves.
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source r YL

The wave intensity I at any point P, a distance r from the source, is inversely proportional to r?.

What is the relationship between the wave amplitude a and the dis@h{:e Wl e
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After what time will some portion of the wavefront XY reach point P?
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24 A light wave of amplitude A is incident normally on a surface of area S. The power per unit area
reaching the surface is P.

The amplitude of the light wave is increased to 2A. The light is then focussed on to a smaller

p
area 3 S.
What is the power per unit area on this smaller area? %

!
B 18P Pxd X3
@12/3 ?
D 6P s

24 Diagram 1 shows a ripple tank experiment in which plane waves are diffracted through a narrow

slit in a metal sheet. . .
| M = Ut size
Diagram 2 shows the same tank with a slit of greater width. V= }\l

In each case, the pattern of the waves incident on the slit and the emergent pattern are shown.

Kashai i | |

diagram 1 diagram 2

i

Which action would cause the waves in diagram 1 to be diffracted less and so produce an
emergent pattern closer to that shown in diagram 2?

\A/increasing the frequency of vibration of the bar
B increasing the speed of the waves by making the water in the tank deeper
C reducing the amplitude of vibration of the bar

D reducing the length of the vibrating bar





