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"When light is incident on a plane surface

seperating two different media, the initial direction

of light is changed while it Passes through the
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second medium.This phenomenon of banding of

light when travels from one medium to the other is
called Refraction of Light"

4Principle of Physics by: N. Subramenayam, Page 438%
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"gound waves travel in the medium in a fashion

that a sound source produce sound.The energy is
taken by a molecule to molecule and it exhibits
simple Harmonic Motion. These Molecules strike/
collids with other molecules. The second molecule
now Collides with 3rd molecule or this process of
collision carries on Finally the molecule receives
the energy released by the sourse of sound and
transmits this energy to the sound detector which
may be human ear In case of damped hormonic
motion, actually the amplitudes of the oscillation
gradually decreases to zero, with the passage of
time, as a result of friction force. This motion is said
to be damped motion by friction and

is called Damped Hormonic Motion"
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A sudden motion or trembing in the Earth caused by

the abrupt release of slow accumulated byfaulting of
volocanose)(Glossery p.151 Earth quake:a shaking
of the ground caused by the sudden dislocation of
material with in the earth some earth quakes are so
slight that they are bare.felt, others aré SO violent
that they cause extensive damage.

the focus of an earthquke is the centre of the. region
where the earth quake originates andit usually less
that 20 miles below the 'ea_rth,s surface-The greatest
record is 450 miles below the surface of the earth.

The point on the earth,s surface directly above the

focus is called the Epicen.tre nea: which most earth

quake demages occurs(the webstar Encyclopedia.vol.6p.186)
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4FIRST PRELUDE(}s...5*¥

e $ et BB ettt Sl
1) Waht is Sound ? S g
2) How it is produced ? e Gﬁiﬁ.fxf -(r)

3) How it is Heard ? e STk S ()
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'4) After its production, whether it ?4"-—

remains or disappears ?
5) Whether it ‘< Jm,g. At _L,‘L;zrfxgiuﬁ.(o)
exists out side the ear or
originates within the ear ?
26 e e Uime el § U AL ()
6) What is its relation to Soniferous of
(one that makes sound) whether
it is intrinsic property or extrinsic ?
7) Whether it € U L e 5o, 3L ot £ e S U1 (£)
continues to exist or not
after its disappearance ?
4 SECOND PRELUDE(t-4"$
Existence in the eyes u_tfﬂlf}):?; ----- (1
Existence in the Mind u}:‘ﬂl(};ﬁ: ------ (r
Existence in the print ;/l,”l[}:i:a ------ (r
Existence in the book ,.:;Cm[};z: ------ (r
m:'»J""a,uﬂu’ﬂu:.JLowz'_,z)n,yumrurwﬁ‘
(b A e S i F8A ) S sl I 377
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s B 33 Py s P57
LSSV Fe (IS PG N1y (ru/uG”
Jﬁ;ﬂ‘ﬂ‘.—JL pas J‘y £(Sound Waves) U? /‘Ju( JsT L 9%y
1sT(Wave Theory){o+"x /” Poe JJE1K ..:.g/:?} =y
(Loud ness of Sound), Compressin Jl{'sfd/
& Rarefaction, Amplitude of sound(Air/Water
mledium), Reflection of sound,Diffraction of
sound,Resonance, Absorption of Sound, Power and
Intensity of sound, Damped Harmonic motion
localization of sound etc.
ﬂuggn;?}”dﬂyotﬁﬂg}wc. Gﬁgﬁrﬂr‘ﬁ’
S
‘%L‘J;' G'dr})%e
‘v bt S e ZEnT
For Propagation of Sound, Medium and wave Motion

are necessary.
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Zy:";ﬂ(Medium)ﬁb/‘:“AJ: é’l{‘J’JT&f

_.:.:..djﬁ/b(Propagation of Wave-wave motion)
S f TS

"é »:*/-" S %“
St it s PRE TS 2 f
< ;fd"‘u“'fmgw,gﬁf z_.ip,wﬂ,‘su}wf T et
-JMAJM L:’Z./»..f/}
P wf., /‘,um I snir 9001 u"u*w,w

‘.‘;o
gueaves -

*

Wave )%l (Medium).b/lu;;i- L ester T

Wave )Gf.w‘/‘(Medium)blgﬁJ:lﬁ:. d»/’(Mbtion

_fz..:,;&w,w(nu:"'(nnotion
i-ﬁ/l,_iﬂd:!’./.UJI'(‘U@/'"(}"UUJ;L/,‘Vw?’C}U"
JL/. O;'; ﬁf’/gﬂ’tf-'-‘J ] &L"’/ < (Sound Waves)uw’d/ T
LSBT 2 e GB (st Uttrss sl

_fugﬂ)};ug{nwna.é‘dswaw#{tg
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Ampliiude of Sound )42 K1, T UL (Air Medium)'ﬁﬁ
(Air Medium)}/‘:mﬁféuﬂé d}; <te sl /(Wave
J,é""/.&«b Kdg ,.ﬁr"_ J,%Ju_t,):_(Water Medium)&g

-<(Dense)

T ) /1/

pezg = Ampiitude of Wave U~ /55 S b oo
-z‘_'..t'l?gu_lguzf(Amplitude of wave).bgaudif?;.
Amplitude of Wave is the Maximum distance covered
by the molecule of the mediumor layer of the medium

on either s.de of the original equilibrium position.

sz.ﬁé’)dzgl.élnf‘a Cor (’jlsgc, g aLf.ﬁ
Z (}L .?.ug Lﬁ{(Longer Distance) (.2 b (/s
J Zw - ; ey ur &l ...E;?((Water Molecules) dzg {
Jc‘-&/'}ﬂﬂ =S (Waves)Us Y GJ’Z’%J”)T?% <1
o:.L.JJ;:gLLIn?;_ ‘3ni4.;. J-(Water Medium)Zbébfzd
e Z_J(vibrate/oscillate) & s bl Jt 2L ot
ST U2 CAIr Medium)bts Lt 5tz £ J L L (L ot
d.L. a+te trrosli(Amplitude) L2 ¥ (Sound Wave) Us Y
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it means loudness of sound is more in air medium
as compared to the water medium.
> KolsTUZ (Air/Water medium) &2l 1y ...,7(7.,,’
Air )1 S Ut I Jesbe d_viif (Amplitude of sound)
_c‘:_o;_t.)L‘fﬁo[q_ﬁ%ﬁb‘fuf(medium
Frequency of Sound Wave (f) = 512 H, (&b~
Angular Frequancy of Sound Wave w = 27“
"w = 2x3. 1415x512
= 3216.896 Rad/Sec
q;&/ﬁ St (waves) %S Ut Z b
5jout/Sec through unit uf.b/bcﬁ’m...ﬂdlﬂf l[u’/
Sl up;,(?c‘_ area
The Energy transmitted per Second Through a unit
area by the sound waves is called the intensity of
the sound waves. So intensity of the Sound(1) =
Total energy (T.E)/Sec Through a unit area

1=T.E () = 5J
1s)x 1(m)2 Sma2
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1J

Also 1 W (Watt) = .
1S (Sec)
~ _5( Watts)

m2

So, Intensity (1)

~ We have the relation:

TE 1= Yyviwzr2
sy x (m)2

Forf air medium

-1 = 112 vafa W2 ra2

Or ‘
—I 2x1
ra =
va fa W2
at 15C° temp
| 5 watts

] -

Va = 340.27 m/s

fa = 1.2265 kg/ma

W = 3216.896 Rad/Sec
' 2x5

fa=

340.27 x 1.2265 x (3216.896)2

= 4.812x10sm

For water medium

2x1
wamWZ_

fw =
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at 15 C temp
5 watts

(Fspur) | |

mz

fv = 999.1 kg/ma

w = 3216.896 Rad/sec

2% 5
41450 x 999.1 x (3216.896)2

Fw =

rw= 8.167 x 10-tm

The ratio is:

r- _ 4.812 x 10s_ 58.92

rw 8.167 x 107 1
-~ 29 (approx)
Fw

Intensity is the energy transmitted per Second

through a unit area by the Sound Waves.

:f.lfugj%f‘&c‘:.&w uﬁuf’.-wLoudnessmlntensity,f:;
TE() = Intensity() = 12ViWerz JSr&/

Sty e LGyl

Intensity of the Sound is directy proportional to the

square of amplitude of Sound Wave

Amplitude of L-Is Kol T Lﬁgé PRf e é;,f - b("f e
li;"ﬁ(Air Medium)‘t,)yédg.;-«v“'.'a‘:..u't,}:a;f.Sound Wave

Internsity of Sound will be greater in air medium as

compared to water medium.
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Ewen)

JL wu(yz »sLi(Intensity of sound) X L1 ix [,d

- (Water Medium).5-1_
:L)JJLY‘JUJ)&—Q{Q
Weber-Fachner La\fv Suggests that:
Loudness is diractly Proportional to the logarithm of
intensity :
L xLog
o:L)lntensity/fl Jﬂ 3] Loudness($£x d/ TS s b
Mdi.:ébﬂ:u&)ﬂ:fuf(mr Medium)&b[.l:rﬁfx
| Z(Water Medium),!ubig‘}g
So due to greater intensity in the air medium. more

loudness will be heard as compared to feeble

loudness in water medium due to less intensity.

S eptie a1 gb bt Foui

K'}L'ﬂfc‘;gmb“g U (AirWater Medium) U2 1s5*

Ld& ar“'-';. (Em;p(L\oudness of sound)($.ct d/)bTJ.‘.'

e fhE ey Lty

‘%c’f e %‘) '

/?’».“-*'/..’-.gc:-u:C)’Jﬁlu:/@)’%guuu/u;})ﬁJu:n.'/Ut'
Sl S S ',.‘«/‘fdii?ﬂ: e e izl
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ﬂﬂ:«:b’dcﬁ,ﬁi;}wﬂ
Loudness of Sound ismoreinair mediumas compared

to water medium.

| -.,sz—"ﬁi(}&MJG‘-)(}i.:«uiﬂu&j‘j:,%ﬁljélﬁ]b!’ﬁ

L . o1 R [ o
L AU gblosielie oS L/(V
-ugé;lj”-.f(ﬂﬁ)a,@ﬁz;;_b}lm.,.«f ----- (1
Both air and water medium transport energy/Sound

wave by forming their Wave forms (W.motion).

In Cemented and raw buildings sound will propagate

through pores.

In mirrors (Glass) there will be no propagations of

Sound Waves because of no pores and wave motion.

g(mt'uf;1909.lélzﬁ;’(59l?ﬂlJvJz.;_,li, rwﬁ’. ..... (4

(Vibrating Organ) - (;gfj/ ------ (M
_a/f:&gglx(Material Medium) Lota sl F)
(Wave Motion) b (1)

(Ear)  W¥IEITUd Syt T ()

Production of standing wavesinair, interference- - (o)
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of waves and phase change of sound waves

(Transverse waves in water). _
&VJUKJU/C—u’:{l/(ﬁ.fgﬂﬂ.ﬂﬂﬂ@u}fii.rﬂ/iﬁ(ﬁ)
- Ses {outerahdmiddleearu"y‘g LAnatomy of the ear
é:m('Ear drum / Tympanic membrane)< s/ s
- Lol /:ﬂdj Lr Ké':f( Tensortympani/Stapedius)
&t GUbF BT
sT = gg_)?'://’):, J"“/c_. J’JT_L rU/’ﬁ‘J’;JJ.QO

d:@,f[e, = Cﬁlp gyff(duality) %%(JJUJ'(Sound)

_ugﬂ)’ﬁ/ug{n QOQQﬁﬂUV/["Z},J? P ‘1/3;,)‘/
o 3B E P e L7 BB A P

Lz @jUV..'&LoKQ? Z./G:DJLIU qu..u é,l,'/u:f’ ._“/l_,g

| ’%tjvédl@i&@u@;w&/&}u}ngﬂﬁ%lg’d

c}’J{JG'
L;@'?,}sz{fx.go‘gx/@L@ﬂruaf/’lf:”'ﬁ,pé“: |
sle J/{f l:‘d/é. fju' It T(Modern Science) ™ /L’/.“.A?ﬁ‘-
e U S A T

~J LUy 12718 S 2 LA AT

13 40 1 5L 9 Sy dis L e Sldlall LB

2GS P e Bios S é—géf KUY g
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(Prohibitions) = (1

(Honoured) = (2
(Permissible) =blr.(3
4Prohibitions= 3 (1)
| - Z-L/'u-fé’&w@ =
IS E Samasbioldina Iinle Pt bl gr”
Y N O L RPN Y A RN
¢Honoured= "% (1)
Jgtqui‘(u}rlf) sk u:rtfflug(,%(v Ealb»‘ﬁ,
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! ool |
%Permissiblealpy%e (r)
LSz loyy S
NER P STV Bosss e e Gt U (1

U (b’)ﬁ_ﬂ/

IO e Dnre T b e (2
_uﬁmww

L’q’_)duﬁlgi},d_&cw!{ dlpﬁ. JD?L&&“:‘L. .:1.;(.{/

e Sl NS L S e P A BTk
s H‘Jf}-‘% d/,_k,bl 2o oy £l e /‘Dﬁ‘fﬂw/ﬁ” JUs
o TG Ie e b ol P e
Wave ) Zy:;:«/j/)'(Sound)}lsT Q:jd/cd/fwl ﬁ'/r Ul
ol gu':’;”' J FEL (Modern Science) J 1*4;47}( (theory
Ssloird 1900017 337 BU 0 foile, 2 S50

| oy e
What is ao‘und ? ?4:,/3{)/)!3? ..... (1
How it is produced ? gdfbv//- ----- (2
How it is heard ? fe Tt Al (3
Afterits production dLgf ,UJZ,._.,W;J J ,4_1 ..... (4

whether it remains or disappears ?
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e QbGP L e §Y

Whether it exists out side the ear or originates within

the ear ?

What is its relation to Soniferous (one that makes

sound)Whether it is intrinsic property or extrinsic ?

Whether it continues to exist or not after its

disappearance ?

ATy
S (Sound) TS b Lo 21l 2 FLunHL &
/GJ#"’ < (Wave Theory)Zw":« }Zs’(Propagation)&Lﬁl
C _zpues
(What is Sound?)< Z\/its7
Lnf/.)i:iu{@.f,gtféu?ﬂ,uwxiﬁg |
Wlofrt FAL L L ST e (g
e s
Sy A7)

e VY uf'!/?J)l:l’/?.r“!’fgL‘i Jﬁgly//lﬁyaﬁd}‘i
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When two bodies strike against ({, / )or seperate((f )

each other in the medium Air/Water, vibration occurs

and sound is produced.

J"u‘“lf:/ﬂc.lm’c_t‘r‘f}f)dfwu’lbfﬁw oy
e e (5t B s/ St FSunrJo ne thix
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MODERN DESCRIPATION:

Sound waves

travel in the medium in a fashion that a sound

source produces sound. The energy is taken by a
molecule Collides with the other molecule to
transfer energy to other molecule. The second

moleculé now collides with the 3rd molecule and
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this process of collision carries on . Finally the

molecule receives the energy released by the
source of sound and transmits this energy to the
sound detector.which may be human ear.

in case of damped harmonic motion, actually the
Amplitude of the oscillation gradually decreasses to
zero with the passage of time as a result of friction
forces. This motion is said to be damped motion by
friction and is called darhped harmonic motion. This

can be shown by the graphical representation.

l’.n m_'
™[
\ [\\"‘;I
0 11l IA ]
J
N ’T_ g ™
“*mFigure "* Damped harmonic motion. The displacement X is
plotted against the time 7 with the phase constant ¢ Laken to

be 0. The motion is oscillatory, but the amplitude decreascs
. exponcntially with time.

According to the law:

| < 1/R2
| = intensity R = Distance between Sound

s a’t
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source and sound detector.

It is evident from the above mentioned formula that if the

distance R is increased, the intensity of Sound is de-

creased. _
Again another law states:

Xm c><1]R
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When Xm is amplitude of the sound waveandRis the

distance between sound source and sound detector.It
means if the distance is increased , amplitude of the
sound wave is 4decreased. And this wave form of
sound tends to attain a conical shape as
amplitude/intensity of Sound decrease s and
focuses to a single point(equilib_rium position).
Hence a cone in forméd which is also pointed out by
Asian Muslims Scientist Inam Ahmad Raza Khan 90

years back, he quoted:
‘el S AL
¢ Localization of Sound(.= ) J&1 6315
Seslpye AT

STt s s din(Piteh)E ¥ (s Loudness) s.cb
| (el

ot o U W WL TS TS et g 1

Bl J§L S8 e J)’u’-i;.(}lféj_; — K
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MODERN DESCRIPTION:
DETERMINATlON OF THE DIRECTION FROM
WHICH SOUND EMANATES

A person determines the direction from which sound

emanates by two principal mechanisms:

(1) The time lag between the entery of sound into one
ear and into the opposite ear and.

(2) By the difference between the intensities of the
sounds in the two ears.

The latest Scientific research tells that the
firstmechanism functions best at frequencies below
3000 cycles/seconds. and the intensity mechanism
operates best at high frequencies becausé the head

acts as a sound barrier at these frequencies.

NEURAL MECHANISM FOR DETECTING
SOUND DIRECTION
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The Neural mechanism for Audition (Sound

detection) begins in the temporal lobe containing
PAA and SAA. Primary auditory area(Brodmann's
areas 41 and 42) includs the gyrus of Heschl and is
situated‘ in the inferior wall of the lateral sulcus.
Area 41 is a granular type of cortex while area 42 is
homotypical and is mainly an auditory association
area. This area is believed to be concerned with the

reception of sound of a specific frequency.

Secondary auditory area (auditory association

cortex) is situated posterior to the primiary ry area
in the lateral sulcus and in the superior temporal
gyrus (Brodmann's area22). This area is thought to
be necessary for interpretation of Sounds.
The modern neurological studieé téll that the

cochlear Nuclie (anterior and posterior cochlear

‘Nuclie) are situated on the surface of the inferior

cerebellar peduncle. They receive afferent fibers
from the cochlea through the cochlear nerve. The
cochlear Nuclie Send axons (Second order Neuron
fibers) that run medially through the pons to end in

the trapezoid body and the superoir olivary nucleus
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on the same or opposite side.

From the superior olivary nucleus the auditory
pathway then passes upward to the nucleus of
lateral lemniscus. From here the auditory pathway
passes to the medial geniculate nucleus. Finally the
pathway proceds By way of auditory radiation to the
auditory cortex located mainly in the superior gyrus
of temporal lobe. The research study tells us that
the superior olivary nucleus is divided into two
sections.

1) The medial superior olivary nucleus and

2)erior olivary nucleus

The médial superior olivary nucleus is concerned
with specific mechanism for detecting the time lag
between acoustic signals entering the two ears. The
lateral superior olivary nucleus is concerned with
detecting the direction from which the sound is
coming by the difference in intensiteds of the sound
reaching the two ears, and sending an appropriate
signal to the auditory cortex to estimate the
direction.

The neurological - acoustic research study points
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out that nerve impulses from the ear are transmitted
along auditory pathway on both sides of the
brainsterm. Many collateral branches are given off
to the reticuar activating system of brain stem. This
system projects diffusely upward in the cerebral
cortex and downward into the spinal cord and
activates the entire nervous system in response to a
loud sound. The tonotopoic organizaion presnet in
the organ of corti is preserved within the cochlear
nuclei, the inferior collicoli, and in the primary

auditory area.
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HOW WE LOCATE SOUNDS

We locate sound normally by several processes

involved in binaural hearing. The most important is

the Time of - arrival difference at the ears, as shown

in the figure.
A ,B
§ . ,;,1 Source of sound
{ ,”/”,
b S
[} Pl ,/ rd
1 .- 7
e, /7
“ 7 s

r..
=,
A Y
N
i N

Fig. Time- of - arrival difference

The above figure shows that sounds arriving
from A-straight in front of the listner-enter both ears
at the same time. Sounds from B, though enter the
right ear earlier than they enter the left ear creating
a time- of - arrival difference.

The brain can use this time difference to
estimate the angle which is represented in the
diagram by O.

Other factors, involved in the location of sounds,
include: |
1) Sound wave amplitude differences at the two

ears.
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2) Common Sense.
3) Visual clues.

To simulate time -of- arrival differences at the
listner's ears we must have amplitude differences |

into account their phases as shown in the diagram.
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