(i) Longitudinal displacement of sound wave
&=Asin (ot kx)

(ii) Pressure excess during travelling sound wave
P, =" B—E (it is true for travelling

= (BAKk) cos(ot kx)
wave as well as standing waves)
Amplitude of pressure excess = BAk

E
(iii) Speed of sound C = \/;

Where E = Ellastic modulus for the medium
p = density of medium

Y
for solid C= E

where Y = young's modulus for the solid

B
for liquid C= ;

where B = Bulk modulus for the liquid

yP yRT
for gases

where M, is molecular wt. of the gas in kg/mole
Inten5|ty of sound wave :
2
<> =25 Af Ly = — 1 <> ¥
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(iv) Loudness of sound : L = 10l0g4g 1. dB
0

where |, =10 ** W/m*(This the minimum intensity human ears can listen)
P
4nr?

Intensity at a distance r from a point source = I =

Interference of Sound Wave

if P, =p,; sin (ot kx, +6,)
P,=p,,sin (ot kx, +6,)

resultant excess pressure at point O is
p=P, +P,
p = pgsin (ot  kx + 0)

\/puﬂ + pmy +2pwﬂpﬁ1r COS¢
where ¢ =[k (x;, x;)+ (0, 0,)]

]

and I=L+1,+ 2,1,
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(i) For constructive interference

¢ =2nn and Py = P.; + P, (constructive interference)
(ii) For destructive interfrence
0=(2n+ 1) and Py =1P,; P,sl (destructive interference)

27
If ¢ is due to path difference only then ¢ = o AX.

Condition for constructive interference : Ax = ni

Condition for destructive interference : Ax =(2n + 1) %

(a) If P.=Pzand0=m,3m, ...
resultant p =0 i.e. no sound
(b) If P.i=P.zand ¢ =0, 2r, 4x, ...
P, =2p, &I, =41,
Py = 2P,
Close organ pipe :
v 3v 5v 2n+1)v
f= ﬂﬂﬂ ---------- T n = overtone
Open organ pipe :
_ VvV 2v 3v nV
= o =7

Beats : Beatsfrequency = |f; f,|.
Doppler s Effect

The observed frequency, f=f

and Apparentwavelength A =X



