Chapter 8 (Physics ' Year)
Waves

WAVES

Q # 1. Define the term wave.

Ans. Wave is the disturbance produced in a medium wisiaksed to transport energy from one point
to another without transporting matter.

Q # 2. Differentiate among mechanical and electrongmetic waves.

Ans. There are two main types of waves

1. Mechanical Waves \\

2. Electromagnetic Waves Q.

Mechanical Waves >

The waves which require any medium for their prepagp by the o @m of material
particles are called mechanical waves e.g., sounsy water waves etc. /b N
Electromagnetic Waves %

The waves don't require any medium for their pragimm aré Qd electromagnetic waves.
These waves propagate out in space due to osmiatf electric a@nagnetic fields. Some examples
of electromagnetic waves are visible light, radeves, tele\{ '(mrsignals, and x-rays.
Q # 3. What do you know about Progressive or trav&hN es? Also describe its types.
Ans. A wave, which transfers energy by moving frtma source of disturbance, is called a

progressive or travelling wave. There are two t gressive waves:

1. Transverse Waves '\‘\

2. Longitudinal Waves E y

Transverse Waves b'
A traveling wave that c;@s the elements of teeudied medium to move perpendicular to

the direction of propagation;i led a transvevage.

%"M\@ L
¢

@ (a) Transverse wave

Sngitudinal Waves

A traveling wave that causes the elements of thdiume to move parallel to the direction of

propagation is called a longitudinal wave.

Compressed Compressed

AIAAAAAAAAAAIIIIAAAAAAMAAA

(b) Longitudinal wave
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Q # 4. What do you know about periodic waves.

Ans. Continuous, regular and rhythmic disturbance inealioim result from periodic vibrations of the
source causes the periodic waves in the medium.

Q # 5. Describe the different properties of transuse periodic waves.

Ans. Consider a string whose left end is connected Idade that is set vibrating. The wave travels
towards right as the crest and trough in turn,aepleach other. Every part of the string, suchoas p

P, oscillates vertically with simple harmonic motion
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Crest Q

The crest is a pattern in which the rope.is di ove its equilibrium position.
Trough @
The portion of the rope Which?@splacement Weiis equilibrium position is called

trough.
Amplitude b’
The maximum displa@nt of an element of the nmdiom equilibrium position is called
the amplitude of the Wave&
Wavelength (b
The dis}&\%&ztween two consecutive crest andhrofia wave is called wavelength and is

denoted byAthe\ al

Time Period
%é periodT of a wave is the time interval required for the wae travel one wavelength.

@Q cy
The frequency of a periodic wave is the numberreéis (or troughs) that pass a given point

in a unit time interval. The frequencl of a wave is related to the peridd by the expression:

Q # 6. Derive the expression for the Speed of Watlrough a medium.
Ans. Consider a crest of wave moves one wavelentjtin one period of oscillatio . The speed of

the crest is therefore:
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ve Distance Moved
Corresponding Time Interval

V=

>

But f :i
1

Thus the equation (1) becomes:

v=FfA
Q # 7. How the longitudinal periodic waves are reprsented by waveform. \
Ans. Consider a coil of spring capable of vibrating Boritally. Suppose an oscillating,_force F is
applied to its ends horizontally. The force wiltemhately stretch and compress g‘aa%g thereby
sending a series of stretched regions (rarefagtiand compressions down trle(é{r&g Such types of
waves are also called the compressional waves.eShmsmpressions and Er@:t?ons are represented
by corresponding crests and troughs as shown ifighee: Q\

'

Q # 8. Describe the formula for the speed of sounth term @nodulus of elasticity of the
medium. 3 ch}
Ans. The speed of sound waves depends on the cohg <ioid inertia of the medium through

which they are travelling. If the medium has el s E and densitp then, speed v is given

Q # 9. How Newton derived the F a for Speed dound.

Ans. For the calculations of e modulus for airywitlen assumed that when a sound wave travels

by:

through air, the temperatu he air during cosapion remains constant. The pressure changes from
P to (P+AP) and th@e ore, the volume changes fri¥imto (V —AV) . According to the Boyle’s
law: ‘ 0
P\«%ﬁ@ AP)(V -AV)
%*PV =PV -PAV +VAP - APAV
O:> -PAV +VAP -APAV =0
gé productAPAYV is very small and can be neglected. So the abowatien becomes:

= -PAV +VAP =0

= PAV =VAP
p=VAP_ AP
AV T AVIV
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AP
The expressio{ AV /V j is the elastic constant E at constant temperafirerefore:

P=E

So, substituting P for E in equation (1) givesheslewton’s formula for speed of sound in air. Henc

v= [—
Yo,

On substituting the values of atmospheric presanck density of air at S.T.P., the speed of
sound waves in air comes out to be 280 mehereas its experimental value is 332'ms \
Q # 10. Describe the Laplace’s correction in the Neon’s Formula for Speed of Sound \y
Ans. Laplace pointed out that the compression and retiefes occur so rapidl at’ heat of
compressions remains confined to the regions wiésegenerated and does nogshave time to flow to
the neighboring cooler regions which have undergamesxpansion. Hence@e ‘temperature of the
medium does not remain constant. In such case gBolgw takes the for%\

PV” =const. - 1)

Where Molar specific heat of gas agnstamespsure
" Molar specific heat q%.@t constantume
If the pressure of the gas changes fréito Sg’& ) and volume changes froM to

(V —AV), then equation (1) will become:

PV’ =(P+AP)(V - AV

= PV’ =(P+AP)V”|1

(P+AP)| 1455 | e @)

! AV
y binomial theorem 1 Tj =1- y7+negligi bleterms

Putting values @aﬂon (4), we get:
Q ?z (P+AP)(1 yﬂJ

AV AV

Q&O:P P- yP—+AP }APT

—~P=P- ypﬂmp yAPAV—V

AV AV
0=-yP——+AP-yAP—
N Sy

AV -
Where the ternyAPT is negligible, we have:

=0= —yPﬂ+AP
\Y
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AV
— yP=_=AP

Ay
L pe OP
AV IV

Hence by substituting the value of elastic moditusquation (2), we get the Laplace’s expression fo

speed of sound in air.

yP
o,
For air y=1.4. So at S.T.P, the speed of sound in air will be: ,\\
v=333ms 6 )
This value is very close to the experimental value. /\

Q # 11. Describe the effect of Variation of Presse, Density and Temperatu@ Speed of

Sound in a Gas.

Ans. A Q

Effect of Variation of Pressure on Speed of Soundhia Gas (\b
Since density of a gas is proportional to the qres thﬁ'};eed of sound is not affected by the

variation in the pressure of the gas. ,\
Effect of Variation of Density on Speed of Sound i G”@\

At same temperature and pressure f gasdnghthe same value of/, the speed is
inversely proportional to the square root o e sities. Thus the speed of sound in hydrogeouis f
time its speed in oxygen as the density gelbitimes that of hydrogen.

Effect of Variation of Temperature o eed of Southin a Gas

When the gas is heated @Onstant pressuralitme is increased and hence its density as:

f &

So, the speed of s mcreased with increasampérature.

Q # 11. ShOV\x one degree Celsius rise in tempgure produces approximately 0.61 m$
increases th&peed of sound.
Ans. Le

'& =Speed of sound at 0°C
Q v, =Speed of sound att°C
0, =Densityof gasat0°C

o, =Densityof gasatt’C

ThenV, = y—P ---------- Q)

o
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P

And V, = LA — 2

P

Dividing equation (1) & (2), we get:

V,
t = & __________ (3)
Vo NP

If V, is the volume of the gas 8°C andV, is the volume at°C , then by Charles Law:

Since 6 -
_ mass . (\
Volume —  so the equation (4) becomes: /\

density { \
O

Y%
m_ m(kLJ 'A’DQ
P P\ 273 Q)
S/
Po _ L j ]
=>—==1+— . \é-r
yol ( 273 AN
@)
Putting values in equation (3), we get: @
v t :
_t = 1+_
A 273 Yy
b
i = (1+ Lj ? b'
v, 273 >
Expending using Binomial rem and neglectindnbigpowers, we have:

Al =1+§t Qr
V
( j Vit
= v, +—
576 576

&%st therefore:

Vv, =V, +0.6%
This shows that one degree Celsius rise in teriymergroduces approximately 0.61 s
increases the speed of sound.

Q # 12. State the Principal of Superposition of wass. Also describe its significance.
If the particle of the medium is simultaneouslytealc upon by n waves such that its

displacement its displacement due to each of tdevidual n waves bey,, Y,,...... Y, then the
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resultant displacement of the particle, under theikaneous action of these n waves is algebrait su

of all displacementi.e.,

Y=y ty, ...ty
Application of Superposition Principle
Principle of superposition leads to many intergsphenomenon with waves:
1. Superposition of two waves having same frequenadyteavelling in the same direction will
result in a phenomenon called interference
2. Superposition of two waves. having slightly differdrequencies and travelling in the same
direction will produce beats phenomenon /\&
3. Superposition of two waves having same frequenda teavelling in the opp sg%)di‘ryection
will produce the stationary waves /\&)
Q # 13. What do you know about the Interference ofvaves? Also descri,bg\d\ifférent types of
interference phenomenon. A
Ans. Superposition of two waves having same frequenoytmvellingm %s}me direction will result
in a phenomenon called interference. (\(b
Types of Interference ~
There are two types of interference: *\Lr'}
1. Constructive Interference ‘g\\
2. Destructive Interference @
Constructive Interference #
Whenever the path difference m the two waves integral multiple of wavelength,
then the both waves reinforce ea:gﬁe%imeﬁecalled constructive interference.

If ASis the path differe
constructive interference can@éscribe as:
AS=nA
W %:O,il,i 2% 3,......

Destructive Int@hce

Whi r the path difference between the two wéves odd integral multiple of half of

wavelength, then the both waves cancel each otheffect. This effect is called constructive

etween two waves havingetength A, then condition of

inter, ce.
Q If ASis the path difference between two waves havingelemgth A , then condition of
constructive interference can be describe as:
AS=(2n+ 1)i
2
Wheren=0,+1+ 2+ 3,......

Q # 14. What do you know about the Beats phenomen®miIso describe its applications.
Ans. The periodic rise and fall in the amplitude of et wave due to superposition of two waves

having slightly different frequencies but movingtie same direction.
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Important Note:
Number of beats per second is equal to the diffexdbetween the frequencies of the tuning
forks. When the difference between the frequenofethe two sounds is more than 10 Hz, then it

becomes difficult to recognize the beats.

(b) (Fal /\ |

| | ‘ |
V\/Ul l|.'\/v\/l|"IH
| \/ l l | | \
v\ \/’ U v \/’ '\}, \ ‘ '
Uses of Beats n Q‘\
e Beats are used to determine unknown frequency. &’)

* Beats are used in tuning the musical instrumerdh ag piaﬁb”or violin.
* Beats are also used to produce the variety in n{?‘&'f‘}
Q # 15. Describe the two conditions of reflectionfavaves.%

e If a transverse wave travelling in the edigmincident on a denser medium, it is

reflected such that it undergoes a %@ chang&ot.
* If a transverse wave travellingwe denser mmdig incident on a rare medium, it is
reflected without any changetin phase.

Q # 16. What are the stationary V\@es? Describe thmain characteristics of stationary waves.

travelling in the opposite difection.

Characteristics of St '%ry Waves
e The points,0 displacement in the stationaslyes are called nodes.

e The poi pfmaximum displacement in the statipneaives are called anti-nodes.

The stationary waves are E ced by the supeiposiff two waves having same frequency and

* Nonergy is transferred from particle to partidstationary waves.

. @cles, except nodes, perform SHM with the speréd as the component waves.

Q A
<% Distance between the two consecutive nodes omaies is equal tez—.

A
« Distance between node and its neighboring anti-a@lequal toZ.

Q # 17. How the stationary waves are produced inrgtched string?

*  When the string is plucked at its middle point, tinensverse waves will originate from this point.
One of waves will moves towards the left end of $kiing and the other towards the right end.
When these waves reach the two clamped ends, tteyeflected back thus giving rise to

stationary waves and the string vibrate in one loop
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* When the string is plucked from one quarter ofeétsgth, the stationary waves will be setup and

the string vibrates in two loops.

*  When the string is plucked from one-sixth of itadéh, the stationary waves will be setup and the

string vibrates in three loops.

< Similarly, by plucking the string properly, it cée made to vibrate in 4, 5, 6,.....,n loops and the

frequency of these modes of vibration will B, 5f,, 6f,,....,nf, , respectively.

Q # 18. Describe the expression of frequency of stanary waves produced in a stretched string.

Or Show that the frequencies of stationary waves istretched string are quantized. ,\

Ans. Consider a string of length. which is kept stretched by

clamping its ends so that the tension in the stisnig. The speed

A

V of the waves in the string depends upon the tenBiof the
string and m, mass per unit length of string. Theesl of the

stationary waves is given by the expression:

v=,|—
m -

When the string is plucked at its Middle Point \{_’
When the string is plucked at its middle p‘boytf

stationary waves will be setup and the string \td®d oop.
If f, and A, be the frequency and.the ‘wavelength r[l

the stationary wave, then from figure (b)'?}

/11
L=2 (bb,

A =2L ,(/Q

A

N

n=1

(a)

L=5/

(b)

The frequency sponding to one loop in stexdcktring is denoted by‘l and is called

fundamental frequ '\@w v is the speed of theaydlven
§XPF f,(2L)
Sbeax

Q’&r the string is plucked One Quarter of its Lengh

When the string is plucked from one quarter ofétsgth, the stationary waves will be setup

and the string vibrates in two loops.
if f, and A, be the frequency and the

wavelength of the stationary wave, then from fig{oe

A=L
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The frequency corresponding to two loops in stredicstring is denoted b)f2 . If v is the speed of the

wave, then

V= f2/12 = fZ(L)

Hence f2 is double of fundamental frequency.

When the string is plucked One Sixth of its Length
When the string is plucked from one-sixth of itadéh, the stationary waves will be*sgtup and
b4

the string vibrates in three loops. fg and /13 be the frequency and the wavelengt station

A
wave, then from figure (c):

{4

5
2L
Ag=—
3
The frequency corresponding to two loops i - o
n=e L=%24
stretched string is denoted bl If v is the speed of the, (d) 2
A d
wave, then )@‘b‘
2L
v=f A, =f,| — ‘
A= i(5) >
\% \'
f, = =3 — |=3f E
2y e
3 >
Hence f3 is thrice the fund al frequency.
Generalization
Similarly, ckmg the string properly, it cdoe made to vibrate in 4, 5, 6,..... loops and

the frequency &N} se modes of vibration willéé& , 5f , 61, ,.... respectively.

hus e can generalize that if the string is madatrate in n loops, then its frequen(f)q is

deS{@ by the relation:
QY =t
This proves that the frequencies of stationary wanestretched string are quantized.
Q # 19. What is an organ pipe? Describe its differa types.
Ans. An organ pipe is a wind instrument. It consist ddrag tube in which air is forced from one end
and sound is produced by means of a vibratingadimen.
When air is forced in the pipe, the air insidedsiato vibrations and stationary waves are
produced in the pipe.
Types of Organ Pipe
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There are two types of organ pipes:
(i) Closed Pipe (i) Open Pipe
Closed Pipe
If one end of the organ pipe is closed, it is chittosed pipe.
Open Pipe
If both ends of the organ pipe are open, it isschtipen pipe.
Q # 20. Describe the phenomenon of stationary wavasair column.
Ans. Stationary waves can be set in air column, sudh ease of organ pipe. The relationship between
the incident wave and the reflected wave dependshather the reflecting end is open or cl sé\
* Ifthe reflecting end is open, as in case of opgja pipe, the air molecule has compléte
freedom of motion and this behaves as an anti-node. >
» If the reflecting end is closed, as in case ofelogyan pipe, the motion d\he‘alr molecules is
restricted and it behaves as a node. A b

Q # 21. Describe the expression of frequency of sittnary waves prod inthe air column
f

Q>

W,/

Let a vibrating tuning fork be held at the mouttag “pipe of length . If the pipe is

produced in the air column of Open Organ Pipe.

Ans. Modes of vibrations in an Open Air Column

open at both ends, then its ends behaves as atgsno \\

First Harmonic Q
If 1:1 and /11 be the frequency and the wavelength of the statiowave for the case of first
harmonic, then from figure: v,,

)'l =2 2’-
A N A v _ v First harmonic
— . - [. o B
2L
‘0'
= % 2L
If vis the s% the wave, then

&O: f, =

2L
gcond Harmonic

If f2 and /12 be the frequency and the wavelength of the statiomave for the case of

 w
~
A

L

second harmonic, then from figure:

| |
| L "l

. )9*‘-1
. )‘z_\. :J‘I_‘. ﬂ ﬁz"— 2, I Second harmonic
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L= 2(/1—22) =A =L

If v is the speed of the wave, then

v= 14, = f,(L)

-, =¥=2(ij=2f1
L~ oL

Third Harmonic

If f3 and /13 be the frequency and the wavelength of the statiowave for the cas&)?\hird
b

- qure: Qs
harmonic, then from figure: N
I I
L
I i
\ VAV VALY
‘z_l’..‘il’.}"/_l"“:_i’ * : ’ ! Third harmonic
ANSZANSZANGE R
S,

LZS(éjjjszé ,%V'}
2 3 AN
If v is the speed of the wave, then @‘b‘\
2L
v=fA =f|— ‘
3773 3( 3 J
= f3 = 3(i} = 3f1 E
=

Generalization

Similarly for the nth harm@&

f, =nf;
’\Q(%Vhere n=12,3,.....

Hence, it is”%} hat all harmonics are preseah open organ pipe.
Q # 22. Desctibe the expression of frequency of sitanary waves produce in the air column
produ %ﬁthe air column of Close Organ Pipe
s&r@des of vibrations in a Close Air Column
Q Let a vibrating tuning fork be held at the moutraafopen pipe of length. . If the pipe is
close at one end and open at the other, the clabaats as node while the open end behaves as anti-
nodes.

First Harmonic
If fl and /11 be the frequency and the wavelength of the statipwave for the case of first

harmonic, then from figure:
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I I
- L »
I I
A N ; = " , First harmonic
-— . [l P AP
7, 4L
L= i = A =4L
4
If v is the speed of the wave, then
v=fA = f,(4L)
V N
= fl = Q-\

4L 6‘/
Second Harmonic /\
If f2 and /12 be the frequency and the wavelength of the staty@e for the case of
second harmonic, then from figure: (\\\

Third harmonic

|
7
3:..
oz
= &
] n
:|:° s
" ~~

A 4L 7
L=3 2 |=A=— .
If v is the speed of the wave, then Yy

v=1f,A,= f{%j ‘b‘b

1= 3(4_%&@

Third Harmonic

If f3 and /I3 e&frequency and the wavelength of the statjonvave for the case of third

harmonic, @\from figure:
S

Fifth harmonic

D
o)
-
s
-
= s P

If v is the speed of the wave, then

2L
v=fA, = f{?j
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\
= f,=5| — |=5f
=5[ 5 |=st,

Generalization

Similarly for the nth harmonic,
f, =nf;
Wheren=1,3,5,.....

Hence, it is proved that only the odd harmonicspaesent in a close organ pipe.

Q # 23. What is the Doppler Effect? Find out the eression of apparently changed frequenq{or

the following cases: \y
0] When the observer moves towards the stationary soce 6 &/
(i) When the observer moves away from stationary source (\
(iii) When the source moves towards the stationary obsesw { /\\
(iv) When the source moves away from stationary observer %, b

h%

b4

Ans. Doppler’s Effect
The apparent change in the frequency of sound aﬂwelmaotlon between the observer

and source of sound is called Doppler Effect. L.,
O}
Suppose a source of sound emits a sounc\o%equéncand wavelengthA . Let the
velocity of the sound in the medium\&. If both 'w and observer are stationagynumber of

waves observed by the observer in one secon
f :% ?‘\‘\

We want to find out the ex@sion of apparent ghan the frequency of sound due to the

by the obseé is :

Source

FYAY

Observer

A

R A
Since
\

u
¢ >1, therefore f, > f

Result: The apparent frequency of the sound increasesnvithe observer moves towards the
stationary source of sound.

Case 2. When the observer moves away from stationasource
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Let the observer moves away from the stationarycsowith velocity U,, then the relative

velocity of the waves and the observer(M—Uo). Then the frequency of sound received by the

observer B is :

_V—=u, _V-—-uUu,
fB = B —V—
1)
—[ V=Y
fs _( v j f Source
Se
v-u v
Since——= <1, therefore f, < f / / Observer
v B

Result: The apparent frequency of the P
3
sound decreases, when the observer moves awayHestationary source &f @ﬁd.

Case 3. When the source moves towards the statioyasbserver Q\

)
f
If the source is moving away towards the observewitﬁ'\)gd US, then the waves are
S/

compressed per second by an amo&:ﬂ , known as Dopp!&ép‘m:
AN

u
A = TS y\
The compression of waves is due tt&th fact thatesaumber of waves are contained in a
shorter space depending upon the veloc@murce

The wavelength for observer C is Q’

A =A-0A= v_U U \

S
Obgerver/D

The modified frequency f@,&server Cis

s ' Observer C

uS

Sin@& >1, therefore f, > f

gsult: The apparent frequency of the sound increasesy Wigesource moves towards the stationary
observer.

Case 4. When the source moves away from the statany observer

If the source is moving away towards the observewith speedi,, the wavelength of

increases by an amoufA , known as Doppler Shift:
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The expansion of wavelength is due to the fact shate number of waves are contained in a

larger space depending upon the velocity of source.

The wavelength for observer D is N

Ap =A+DMA=—+—== S /
f f Observer/D
The modified frequency for observer D is - eoce >
- i
fD = i = v = us C, Observer C
A [ Vv+ug
f
Since <1, therefore f, < f !
V+u, ° ,\\b

Result: The apparent frequency of the sound decrease, e Q ’moves away from the
stationary observer. Q.
Q # 24. Describe the application of Doppler effect. .\L.,«"?
Radar System ,\\
In radar systems, the Doppler effect is us @ne the elevation and speed of aeroplane.
Radar is a device, which transmits and receivi & waves.
« If the aeroplane approaches towam%@e radar tbeewavelength of the wave reflected from
the aeroplane would be shorter.

e If the aeroplane moves away:from radar, then theeleagth of the wave reflected from the

aeroplane would be lar e@
The speed of satellites moviﬂ&und the earthatsmbe determined from the same principal.
SONARS

In SONmﬁDoppler detection” relies upon thelative speed of the target and the

detector to pro& d indication of the targegesp Its known military application include:
e« Th \ tion and location of submarines

. ontrol of anti-submarine weapons
. ine Hunting

$ Depth measurement of sea
Applications in Astronomy

Astronomers use the Doppler Effect to calculatestieed of distant star and galaxies.

Star moving towards the Earth show a blue shiftilavitars moving away from the Earth
show a red shift. By comparing the line spectrunigtit from the star with light from a laboratory
source, the Doppler shift of the star’s light canrbeasured. Then the speed of star can be caltulate
Radar Speed Trap System

In radar speed tramp system, the microwaves arteghfrom a transmitter in short bursts.
Each burst is reflected off by any car in the paftimicrowaves. The transmitter is open to deteet th
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reflected microwaves. If the election is causedabgnoving obstacle, the reflected microwaves are

Doppler shifted. By measuring the Doppler shife #peed at which the car moves is calculated by the

computer program.
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EXERCISE SHORT QUESTIONS

Q # 1. What features do longitudinal waves have ioommon with transverse waves?
Ans. Following features are common in transverse angditodinal waves:

* Both are mechanical waves.

» Particles oscillate about their mean position ithlgpes of waves.

« Both transport energy from one place to another.

« Both satisfy the equatiorv.= f A \

Q # 2. Is it possible for two identical waves travéng in the same direction al r%é'fring

to give rise to stationary waves? (\

Ans. No, it is not possible for two identical waves &Hdwg in the samg\!iréction along a
string to give rise to stationary waves. For staiy waves, two idemi\@ waves must travel
in opposite direction. A Q ’

Q # 3. A wave is produced along a stretched stringut so@as particles permanently
show zero displacement. What type of wave is it? . Lr'?
Ans. It is a stationary wave and the pints are calliﬂ‘eep

(b)

Q # 4. Explain the terms crest(ﬁgh, node and dnnode.
Ans.

Crest. The portj the wave above the mean level iedalrest.

Trough. T tion of the wave below the mean level iseciirough.

Node{ h@points of zero displacement in stationary waarescalled Nodes

A e. The points of maximum displacement in stationaryesgaare called anti-

odes.
QVhy should sound travel faster in solids thain gases?

&s. The formula for speed of sound is:

E
V= [—
yoj
Where
E = Modulus of Elasticity
© = Density

Although the density of solids is gezathan the density of gases but the modulus of
elasticity for solids is much greater than gasemnde, sound travel faster in solids than in

gases.
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Q # 6. How are the beats useful in tuning musicahstruments?

Ans. We know that the number of beats produced per seequal to the difference of

frequencies of the two bodies. To tune a musicstriment to the required frequency, it is
sounded together with an instrument of known fregye Now the number of beats produce
will tell the difference of their frequency.

The frequency of the untuned instrument is adjusitethe number of beats become
zero. At this stage, the two instruments will hake same frequencies. Thus the musical
instrument is said to be tuned. \

O-:\’
Q # 7. When two notes of frequenciesf, and f, are sounded togey\eéj)\éjats are
A

formed. If f, > f,, what will be the frequency of the beats? ‘ (\
. O
M fi+f, @) S(f+f) i) fi-f,  @NS(f-f)
2 A 2
Q>
N
Ans. The correct answer {§i) f, —f, ,\é.,‘}
A

>~
Q # 8. As a result of a distant explosion, @s&w senses a ground tremor and then
ence.

hears the explosion. Explain the time d&
Ans. The waves produced by the ex ion reach the wbsquickly through the ground as

compared to the sound waves reaching through th@'lais is due to the reason that sound

travels faster in solid than g éb‘
Q # 9. Explain why soun f&ls faster in warm aithan in cold air.
Ans. The speed of s aries directly as the squateof@absolute temperature, i.e.,

It m@b&that greater the temperature of air, mdtde the speed of sound in it.
That's @hy sound travel faster in warm air tharcatd air.
Q #@. How should a sound source move with respett an observer so that the
:q%ency of its sound does not change?
Ans. If the relative velocity between the source anddbserver is zero, then there will be no

change in frequency of the source and the app&rniency will be zero.
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