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ransverse waves




Drawing waves
—>
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Transverse waves can be drawn
as above.

1)) b

wavefronts

Waves can also be drawn using
lines called wavefronts. You can
think of each wavefront as the
‘peak’ of a transverse wave or
the compression of a
longitudinal wave.
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PR RO ELE TR EOEIOONAA TR O EMROE O EO O REAOIEE

________

Transverse waves

AEarthquake S waves
AElectromagnetic waves
radio
microwave
Infrared
visible light
ultraviolet
X-rays
gamma rays

Logitudinal waves

ASound
AEarthquake P waves



Vwavelength\l

l/ \I
) wavelength/

amplitude

Frequency (in Hz) is the number

~ of oscillations per second.

Period (in seconds) is the time
~ for one oscillation.

1

period

frequency =

speed = frequency X wavelength

c= 1/

Speed of sound

air 332 mst

water 1500ms?

rock 4800-9200ms1

Speed of light
c =2.998 x 108 ms-1



Sound wave essentials

Sound waves are a series of
compressions (‘squashes’) and
rarefactions (‘stretches’) that
travel through the air or other
material.

Sound wave essentials

Sound waves are a series of
compressions (‘squashes’) and
rarefactions (‘stretches’) that
travel through the air or other
material.

The number of waves per
second is called the frequency. It
is measured in hertz (Hz).



microphone
microphone

control
unit

digital
timer
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Speed of sound

air 332 mst
water 1500mst
rock 48009200mst

Speed of light
c=2.998 x 1®ms1

Measuring the speed of sound
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This sound has a higher pitch (and frequency)
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This sound has a higher pitch (and frequency)

Amplitude
(Loudness)

Frequency
(Pitch)
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As the ship passes over a survey area, fan-shaped
sonar beams four times as wide at the depth of
the water scan the seabed. It takes many passes

to produce a continuous set of images. Bearns bolince off the

seabed and return to
the ship where the
echos are recorded

British
Antarctic Survey

NATURAL ENVIRONMENT RESEARCH COUNCIL




Musical harmony @}bﬂ

A The mathematics of music has been known
since the time of Pythagoras, 2500 years ago

A Frequency intervals of simple fractions e.g. 3:2
(a fi1fth) yield oOoOhar moni

A An octave means a frequency ratio of 2. An
octave above concert A (440Hz) Is therefore
880Hz. An octave below is 220Hz.

AThe modertnemeagruead scal ed
octave (the frequency ratio 2) into twelve parts
such that

I: — 2n/12 :%/E

N



Musical harmony

Name Exact value in 12-TET | Decimal value in 12-TET| Cents | Just intonation interval
Unison (C) 50712 _ 4 1.000000 0 T = 1.000000
Minor second (C&Db) | 91/12 — 1¥/9 1.059463 100 12 = 1.066667
Major second (D) 92/12 _ /9 1.122462 200 gz 1.125000
Minor third (D#/E>) 93/12 _ 4/9 1.189207 300 2 = 1.200000
Major third (E) 24312 — \3/5 1.259921 400 %: 1.250000
Perfect fourth (F) 2%/12 — /39 1334840 500 3= 1333333
Augmented fourth (F£/Gb) Qﬁf 12 _ \/E 1.414214 600 %: 1.400000
Perfect fifth (G) 97/12 _ /198 1.498307 700 2 = 1.500000
Minor sixth (G#/Ab) 98/12 _ ¥y 1.587401 800 §= 1.600000
Major sixth (A) 9912 _ /8 1.681793 900 2 = 1.666667
Minor seventh (A#/B) | 910/12 — /39 1.781797 1000 % = 1.750000
Major seventh (8)  [911/12 — /548 1.887749 1100 %: 1.875000
Octave (C) 212/12_ 5 2000000 1200 2 = 2.000000

12
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Frequency /Hz

Normalized pectrogram /dB: Frequency spectrum variation with time

sa 4 NIl |
e |1 1,
=5 L] | Bl
% 1) |11

et
21 i
£ B 1

I 0L
TS uIgN

e gaon -
R

Waveform signal

25 3 45

0 05 1

1.5 2 3.5 4
Time /s Guitar A 440Hz
Waveform signal vs time: Right channel
003F T —— —— —— — P —— P — =
Y IS NN O NS S SO ey e
0.01 -
ol Ve Y A N L a
-0.01 =
-0.02 .
-0.03 | | I | | | | | =
0.6 0.601 0.602 0.603 0.604 0.605 0.606 0.607 0.608 0.609 0.61

time /s



Piano A 220Hz



