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What you shouldknow

As it appears in Unit 4

e explain a wave as the transmission of energy through a medium without the net
transfer of matter

o distinguish between transverse and longitudinal waves

o identify the amplitude, wavelength, period and frequency of waves

o calculate the wavelength, frequency, period and speed of travel of waves using:
v=fi=12

e explain qualitatively the Doppler effect

e Describe diffraction as the directional spread of vario
different gap width or obstacle size, including the signi

equencies in terms of
magnitude of

the i ratio;
w

hanical or electromagnetic waves.Mechanical waves, such as
sed a medium to travel through. But electromagnetic waves
as well.

water waves or sound
can travel through vacu

Waves that repeat themselves at regular intervals are called periodic or continuous waves

A source of energy is needed to create such waves.
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The amplitude, A, of a wave is the maximum displacement of the particles of the medium
from their rest position.

The frequency ( f) of a wave is the number of wave d, or the pumber of
waves passing a given point per second.Frequency is

The period,T, of a waveis the time it takes €10 itself.1ti the time for a
complete oscillation of a particle of the meditin \ i in seconds (s).

The wavelength , 1, is the dis s before it repeats itself. The
[ ecutive crests or troughs.Furthermore it is

Wa quation

Itisani een the speed, frequency and wavelength of a wave.

v="{A

v is the speed of the wave, expressed in (ms™)
f is the frequency of the wave, expressed in (Hz)

A is the wavelength of the wave, expressed in (m)

Thewave equation is true for all types of waves.

© TSSM 2017 Page 4 of 7



Review Questions

Question 1
The diagram shows a ship using an Echo locator (SONAR) to find a school of fish. The
pulsed wave is transmitted from the ship, reflected off the school and picked up by a receiver

The time taken to receive the echo is 0.2s afte issl
to lower its fishing nets to catch the school 4 f so

p

alculate ho e ship has
in water is ms™.
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Solutions to Review Questions
1. v= d
t

1300 x 0.1 = distance
distance = 130 m

2. a.A=0.8m, amplitude = 15 cm

b.B-not moving, C-down, D-not moving, E

cv=fy
—12—15H

~o0g V7
T—l— 1—0067
T FT 15T

The 150 H

=150 H /1—340—227
f= Z, =150 =~ m

% ~ 7.3 -~ significant diffraction

=800 H /1—340—0425
];/— Z, =300 =" m

" < 1 . some diffration but less than for the 150 Hz sound.

© TSSM 2017

Page 6 of 7



9.

a. 0.34m
2=V 30 g
f 1000

A C . .
b. Yes, because — >1, there is significant diffraction.
w

10.
a. 0.68m

First harmonic: 4, =21 =2x0.34=0.68 M

b. 0.23m
second overtone = third harmonic
2y =25 293 53m
3 3
c. 0.17m
a=s=23_017m
2 2

d. This situation involves resonan
harmonic of the forgi

00 Hz. It corresponds to the fourth

d overtone is the fifth harmonic.
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