Sound (11-16)

a

(U

Click here to buy the ‘clear’ version of Sound (11-16). \
This pdf file can be downloaded and used on your PC or tablet.

NOT AVAILABLE YET = TEST
PAGES ONLY

Cost £1

g

E 1648

F 1746

G 196

A 220

B 247

1]

C 2616
D 293.7
E 3296

1l

F 3492
G 392

A 440

B 4939

1l

C 5233
D 5874
E 6593

i

F 698.5
G 7839
880

A




Contents
I

Sound waves Faster than sound

Notes and noise 4 Sound in tubes 16
‘Quality’ of notes 5 Ultrasonics 17
Sound in different materials 6 18
Musical notes 7 19
Organ pipes 8 20
The ear (1) 9 21
The ear (2) 10 22
The speed of sound 11 23
The loudness of sounds 12 24
Reflection of sound 13 25

Refraction of sounds 14 26



Sound waves

Sound 4 tfavel thijpugh t ir by the airfmolecules vibrating backwards and
el 2 b B S EY- D F
S LO AVES#Th t Vi oM-the higher

means
the pitch of the note and the bigger the vibration the louder the note.

the-titte-page-te-pu

On the Moon where there is almoSt no air so would not travel from one place*to
another. You could see an explosion Igtt ot hear it.

wavelength

wavelength




Notes and noise

Check-the-bhox omn:

at the trace that it makes on an oscilloscope screen.

the.title.pa W A J WY

of ups and downs, usually
with sharp peaks and troughs. g™

note 'lll be a smooth

i ‘clear

wave produced by a pure

note will depend o itch
of the note and ho lou @ SL

AVAVAV

A soft, low pitched note




‘Quality’ of notes

from the same note sung by a woman, smooth

and if played,orediffegent instruments it
the-fitlepage

These slightly different sounds &ll have

the same pitch or frequency it’s just ghe
shape of the wave that is differeth e
more jagged the wave the harsh

sound.

harsh

It is the c

JTe 4 157 § eV =] o

its own characteristic sound!
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Sound in different materials
tHE Tt e page t&9

Water 500 |

Steel fh e bell jar

The more tightly the molecules of the material

are held together the faster the sound will travel. o .
ifuribed out

If there are tle sou

vibrate it cannot travel and so:

-Cost£1
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Musical scales

SCHCK T e 0.0 X0

as the diatonic scale, and

(b) the musiciang’ sc1e based on A having a frequency of exactly i40 Hz, also

the:titlie-pageto

The frequency ratio for two note rt is 2:1 while for a fifth it is 1 5:
On the equally tempered scale the fr quency ratio for each semitone is 1.0595:1.
The ratio for the tone interval is h eof 2 and that for the semitone the

twelfth root of 2.

E 1648




Organ pipes

An organ r thq or sm it
will b& mayi H lga sot @e fro Iower

than it should be — the note will be flat

th




The ear (1)

Click the box on
thet 0. @buy
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The ear (2)

|

LS RN-ERe-DO X
along il ®atil i ches ear :
eardrum is a thin membrane like the skin of a drum. This

ibrates when ghé®squnll waves hit it. ,

thetiue-page-to

ars b owes, t i ‘ | rs,
magnifying the movement produced by the eardrum until
the final bone, the stirrup bone, stangts Wibrating.
The stirrup bone transmits the vibr fih: inner ear
— a hollow organ filled with liqui i he inside
covered in fine hairs. The hairs are sensitive to movement

and conve‘t it tofh series of electrical impulses. These®
signals are t C ebaeFrveVérSUI

S
The inner ear is also impo in giving youga sen f balance. The movement of
the fluid in the three sen{circul@gfyoxﬁtﬁ your head is upright or
not and if not what positiO%wsi#fs

Middle ear bones

r als

can hear the



The speed of sound in air

~Glick-the box on

e reason for the.dlffe{nce in the speed of sound in

thie tit g Paje

molecules are far apart and not h
steel the molecules are held together tlftly and so the

vibrations pass through steel much f

Two things affect the speed of sound in air
(i) the wind 5 if the \’/'/d is blowing in the same direction

et GlOAT VETS

increased.
(ii) the temperature - the colder the air the slower the

sound travels. C O St £ j‘-




The loudness of sounds

Decibel_leyel

Typical sound source

| "ﬁ!ﬂl!l!!m‘-.l.l,-.ll

4
130
n

20
110 Car horn at 6m. Pop group at 2m
100 Heavy road

90 Very loud or@heftr truck (MOT test 92 decibels at 8m).

Undergroun
80 Alarm clock. Loud hi-fi.

HI‘LH?”EM‘VH“‘ a~Ndlala

Busy street traffic. Vacuum cleaner. Building noise.

40 Quiet radlo in a house.

30 Ru of paper. Tick gf watcgayheg held to your ear.
20 isper. fOukt S@Untly lan I

10 R Saalesinth Raht

0 Threshold of hearing.




Reflection of sound

?;“Ghn@fk: 000 3 0 O

often covered with soft material or even projections like egg boxes to reduce the
sound reflecti n!'_l' Iectlon of a sound is an echo.

n e.page.to.nLy
little and the buﬂdmg is descrlbe "dead" too much and the echoes fr

the walls interfere with the orlglnaf J[of

The more people in a
room the "deader" it will
be as reg‘rds th
because

Iou nd
human bo a

reflect sound very well.

ear here



Refraction of sound

~hck.the

so the sound wave bends upwards from

tthl hot air intofei-ctd lir EFigure 1).
On a cold night the air near the g diis

cold and so the sound wave bends

downwards%(Fi ur@2) This is why you can undaway hot air y
sometimes Iﬂoa ﬁonv a s gxi\on
. . : /
away if the nlﬁ . v /;
cold air %
1 Figure 2

Sound wave
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Faster than sound

Click the hoxon
the-title-pagetto-buy

front" of sound wave
does not hear the sound until

part of that blue cone reache FASIER tg__-miﬁ_
them. By that time the plane W|T é

have already travelled past them
This distance gets bigger as the

plane fIieSﬁaé' I e a r VQFASTER
Cos




Sound in tubes

UGk the

"fits In" to the size of tube that makes it.

the Htie-pag etobily

The note that a tube emits depends on

-~
three things: 4 _
(a) the Iength of the tube t e molecular vibrations
(b) the gas in the tube

(c) the temperature of the gas in the tube

e g @HOEE » Vel r

heated it expands and so is longer! .
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Ultrasonics

~CHEK-therox omn™

5 a ffeciik.of ulkraflonics:
t P y% URBra @ans
bies D®Cause S esa fe .

C
A

2. Sonar — depth measurement at sea. The speed of sound in

water is greater than that in air becgfise mgalecules of
water are closer together. T é

3. Producing fine sprays

4. Physiotherapy — the high frequency sound heats up the PR

damaged t"su n@sogids beali = __
5. Cleaning—ﬁl e akenw[) F’Syﬂl o n
6. Ultrasonic ing —wel hout heat ution

7. Mixing emulsion paints

8. Burglar alarms — involvi@ﬁwgﬂtsenﬁ _,]

yebotoﬂ@uy




Sound questions
“Cltekthe box oM
tHeriftte page to buy
3. A note with a low pitch has a mLetle ......... frequency.

4. Alarge organ pipe is likelytomakea ..............................ell.. NO te than

one of thef Iljébairr. r i y
5. An acoustic:w ar uUsesthe body oNhe gitar toiake th;solun!

‘ _ “d
6.Sound ................. C@S .Evef£ougﬂ_a uuuuu m



