CHAPTER - 14

WAVES

WAVE

It is a disturbance through which transfer of
energy takes place without any actual transfer
of medium particles.

Types Of Wave On The Basis Of Medium

Mechanical Wave

Non-mechanical
wave

It requires medium

It does not require me-
dium.

sound

Light (electromagnetic
wave)

Types Of Wave On The Basis Of Motion Of
Particles Of Medium

Property | Transverse Wave Longitudinal Wave
Movement | Perpendicular to the di- | Along the length
of particle |rection of propagation. | of the direction of
propagation of wave.

Which Crest and trough Compression and
structure rarefaction
get formed
E.g. Wave in stretched string | Sound

Light
Speed Speed of a Transverse | Speed of a Longitu-

dinal Wave in air
oo K
Vo

Speed of a longitudi-
nal wave in the bar

Y
Vo

Wave on
Stretched String

oo /L
Vo

Essential Properties Required By Medium
For The Propagation Of Wave

(i) Inertia: So that particle overshoots its mean
position.

(i) Elasticity: So that particle returns to its
mean position.

(i) Minimum friction: So that disturbance
propagates through a longer distance.

Note :

HET-11 (b

(i) Transverse waves can propagate only in

those media which can sustain shearing stress,
such as solids and strings, and not in fluids.

(i) Fluids as well as solids can sustain com-
pressive strain; therefore, longitudinal waves
can propagate in all elastic media.

(iii) In @ medium like a steel bar, both trans-
verse and longitudinal waves can propagate
while air can sustain only longitudinal waves.

Travelling Or Progressive
Wave

Stationary Wave or standing
waves

A wave in which the po-
sitions of maximum and
minimum amplitude travel
through the medium is
known as a travelling wave.

When two waves of same
frequency and amplitude
travelling in the opposite
direction superimpose each
other then there is no trans-
fer of energy from one point
to another. This resultant
wave is known as the stand-
ing wave.

1. Ripples
2. Waves in slinky

1. Wave produced in

sonometer wire.
2. Wave produced in reso-
nance tube.

Equation Of Plane Progres-

sive Wave

The displacement of particle

at a distance X’ is given by

y =asinw(t-t’) =asinw(t
X

-5

y ;}asin (wt - kx)

Equation Of Stationary Wave
or standing waves

The displacement of particle
at a distance X’ is given by

y = 2a sinwtcos kx

NODE

ANTINODES

Those points on the station-
ary wave which always re-
mains at rest and no transfer
of energy takes place through
them.

Pressure and density are
maximum at nodes in sta-
tionary waves produced by
sound.

Distance between two con-
secutive nodes is \/2

Those points on the station-
ary wave which vibrate with
maximum amplitude and
speed.

Pressure and density are
minimum at nodes in sta-
tionary waves produced by
sound.

Distance between two con-
secutive antinodes is A/2

Note: Distance between a node and an antinode

is M4
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N Speed Of Sound In Air

SPEED NEWTON’S FORMULA

OF FOR SPEED OF SOUND
SOUND |IN AIR
IN AIR

Laplace correction

Assump- | Newton’s Assumption: Laplace Assump-

tion: Propagation of sound tions: Propagation
in air is an isothermal of sound in air is an
process. adiabatic process

speed Speed of sound in air, Speed of sound in

2
0

air,

v 7P
0

calcula- |AtSTP,P=1.01x10°N
tion m?, air density p = 1.29
kgm™ Using this in (ii) we
have v= 280 ms'.But actu-
al value of speed of sound
at STP is Vactual= 331

ms . Therefore, there is a
difference of almost 15%
in the calculated value and
experimental value.

For air y=1.4, P=
1.01 x 10° N m?,
density of air p =
1.29 kg m~?

Using this in equa-
tion (iv) we have
v=331.3ms™ which
is close to practical
value.

. Factors Affecting Velocity of Sound: -

1 Effect of Since velocity of sound in air is direct-
Temperature | ly proportional to square root of temp
\/W Hence with increase in temperature
v=4/ T - .
M | the velocity increases & vice versa.
2 Effect of no effect (change) on velocity of
Pressure sound due to change in pressure.
v= /2
o
3 Effect of Velocity v so with increases in density
Density of air velocity increases & vice versa.
1
Ve ——=
Vo
4 Effect of Water vapours (Humid air) have a
Humidity | density less than the density of dry air.
Hence velocity of sound in humid air
is greater than the velocity in dry air
& vice versa that is why we can hear
distant sound in the rainy season.
5 Effect of If wind is blowing along the direc-
wind tion of sound wave velocity of sound
increases & vice versa.

HET-11 (b

SUPERPOSITION PRINCIPLE

When two or more waves move through a
medium at the same time then the resultant
displacement of a particle of medium at any
instant is the vector sum of displacement due
to each individual wave and after that each
wave travels as an individual.

REFLECTION OF WAVE

If a wave reflected from a denser medium
then its direction becomes opposite and
phase changes by .

If a wave is reflected from a rarer medium
then its direction becomes opposite and no
phase changes.

Displacement equations for a plane proges-
sive wave
(i) In forward discetion
y = asin (kx - ot + ¢)
or, y=asin (Ot -kx + ¢)
(ii) In backward discetion
y =asin (ot + kx + ¢)
where,

k= % propagation constant
w=2m= L angular frequency
T

¢ = phase Constant

t = time

y = Particle displacement

x = wave displacement
Displacement Equation for standing wave

y = 2a cos kx sinwt
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*  STATIONARY WAVE IN STRETCHED STRING
aell g8 O 7 R @

Modes of vibration of a stretched string v = ,/ %
S. No Digram Nodes | Anti | Loops | Wavelength | Frequency | Harmonic | Overtones
Nodes
1 v
' - : P=r |»=a
1 3 2 1 -
. 3 1 A= 21_L fundmental
2
3 oL -2
2 4 3 2 2 | ae=7 YL 2nd Ist
2 : =2
3V
3 m 4 3 3 _ 2L Vs = oI
| 30 | A3 3 3rd 2nd
P) = 3w
n
n n+1 n n An = 2L yn = n® (n-1)™
| e | Y =
I :) 1

*  STATIONARY WAVE IN AN OPEN ENDED AIR COLUMN
F o A A ag waw F R a7

Modes of vibration of on open Organ pine v =,/ 7%7

S. No Digram Nodes | Anti | Loops | Wavelength | Frequency | Harmonic | Overtones
Nodes
_
: L | N
1 |0 ——_ 0| 1 2 0 2L fundmental )
1 Al | A= T
I 1
2
( ' >_< ; ‘ ) 2v
2L Vo =55
2 | n : 2 3 1 A2 =57 27 9L 2nd 1st
I 2 1 =2

_ 3v
3 ()>_< Y~ H 3 4 2 |a3=2L S 3rd 2nd

34 3 _
| =5 | = 3,
nv
n I s I n n+1 n-1 A’/L — T n 2L nth (Il-l)"'
' 2 ' =ny
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STATIONARY WAVE IN A CLOSED ENDED AIR COLUMN (Organ pipe)
T §g N A Ay waw # R ater

. No. of | No. of .
S.No. Digram Loop | Nodes No.of | Wavelength Frequency Harmonic |Overtones
| L |
1 e 0o | 1 1 A=4L _V L L
1 () vV, AL
N
S > =0
2 M ) 1 2 2 /12:437L Vo= 4L 3rd 1t
N =3
X >0 V= ar
2 3 3 - 4TL 4L 5 2nd
N = 5V,
V.= (2n—3)v
5 000000 10000(0 I IR IR LD AN L o (T I
-1 2n—3 =(2n—3)v,
A 2n—1v
OO0 -1 | v | 0 | gyt 57w | e | e
n n—1 =(2n— 1)
" BEATS: e o S o
The alternate variation in the intensity of TO% AU AAE  dr|gEe fov aeas # 3Eed-
sound at a point when two waves of nearly ITeEHAT BT & FaT A& BN B
the same frequencies and amplitudes travel- -
ling in the same direction, are superimposed |&dafa gehrel (fdead gFasha addn)
on each other. o AR & FUIT A AA F HUR | R F 6K
Beat frequency = Difference in the frequency - -
of two waves IroT HATET T Faed ar
Beat frequency = vi = v, ot T AR |THT T em & | Fr fgRw A
ofgad
. IMPORTANT Formulae to be used in ques- frg  gwer | Rret 3R g gdeaT 3% e
tions ORI E Py .
w = 2nv,w=21/T glar g
v=vA, E.g. S8 Tl g$ S A | eafd
k =2m/A SLCIICCoEll
v=1/T Speed Speed of a|Speed of a Lon-
v=w/k Transverse Wave | gitudinal Wave in
R . on Stretched | air
axr ! String 2
I U faeiler @ foas areas @ g wolt & T v= /o
AEAfas AT & R/Ar Fofl T FATATRoT V= Speed of a lon-
gIer ) gitudinal wave in
*  HTEIA F HYUR W aT & YHR the bar
v = e
©
© O A F AT ATIA  F TaRTS 07
HefT-11 (D FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)




(i) STca: arfe &or 3oer Aeg fufa & 3mr

GERRCIY

(i) JegREYar: drfer HoT 3uer Atew fEufa &

a3y 31 S|

(iii) =geTaa a¥or: aifer fafer ot g a el

Th|
feoquiY:

(u)Wmms—é‘rmmﬁﬂmm

¥ S FHIT TT P AT W@ THhaT &
S o AR aR| aRer 9ard # AL

(i) TR gy & AT 3T gerd i s
delld @Y S0 TG Hehd §; SATAT, HSEd oiar

T TeATEY FARAH F AT Y aFd B

(i) T SN AIH A, AHquEd AR i
mmmwmﬁmaﬁﬁ%ﬁ

IS A B & TEA AT Fehelr E

. aw#mﬁrﬁm

T A eI AT &
ﬁmmmw

344
ﬂ’ﬂi

et g9

-

e T HTUROT:
ag # edfed F IHA
Teh FHAIT Sfshar g1

%

SATCATH T 3TTUR-
or ;9 # eafa
FT ITHA TH TE)-
SH YihaT §

ag # eafa & T

v = 1/£
o)

ag # eafa fir

yP
o

STP i}, P= 1.01 x
10° N m?, a'I?IEI?-l_d
p—129kgm e
39NT A W v=
280 ms’ gl

aﬁn—rrSTPwam H
eafey &Y 1T FT ared-
f@% AT = 331 ms”’

¢l safau, 9Refad

arrzra:i%rtry-m
P="1.01 x 105 N
m?2, arg &l Helcd
p = 1.29 kg m?3
THRIOT H gHEAT
3T A W
AR 99 v =
331.3 ms' § St
SOIagIRe AT &

AT 3R SARTCHS
AT H oRTHIT 15% hr
3K gl

FAT gl

1 dYATT T | ST A9 H gfg & @y deor
EEIC] Jear ¥ 3N sEF fRuda
_ [JYRT
v= M
2 SId & AT | 31d: g9 #H 9Radd & &ROT
P | & T W S g (TRa-
v=y/, |de) @ asar gl
3 |"Wecd  @I| 997 v SEAT Telcd A g & Ay
T arawawm%wmﬂa
1
Vo« ——
Jo
4 |3GaT (3¢ drY) @ Eelcd
T mm@mm%‘?
Iy garl sEfAT A gar A
€afeT & 9T USH gaT F IT I
3RF g § AN s Aadd
SHITIT g4 SRATT & AGHA # g7
# 3TaTS T Thd B
5 g4aT T THTT | AT gar eafar ader & 397 fr e
H o W@ Er
Fodr ¢ 3R faeiaa:
garfarefier T FER T
Teh T (IIET AT S FAE e 3R 3w
mﬁ)ﬁﬁ e a?ﬁra’raifrg feem &
db IHA [ ITHA AT & | Th oKy
de TUTAA-
0T oTEt giem &1 Ig gRomr
T FI R AT & & A
STAT ST &
1.018% 1. WA} dR & 3T
2 FEHT F i Tl

o egfar & I F yfad FA IS FRF:-

HET-11 (b

A etfaeiier aier &1
HHTRIOT

y =asin (ot - kx)

Ig +X feom & afdA=
AT Terfaeiel dar &l
THOT gl

y = 2a sinwt cos kx
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ufeAsa

A

R a@T W

Hea faUA 3aET # W@ | 31feds 3mame 3R ol
b 3R FeT

g

deT B ¥ €afd EaRT| garT 3cueet fEUR ader &
3ol ORI A A3 | Aigg W g@ 3N el
W ¥ 3R Tdca 3f¥e- m@a’a:rg‘[a’r%|

I g gl a T N,
T FHN ALH F A= | e )
TIN2E

Rig & feR @t ) 7 g A

F TUEART | ¥ &9 g & eafe

HET-11 (b

dle: Uk 15 3R T TWels & o H gl V4§

RO (rearior ) R

ST & Iy ¥ e 1T vh & T H '
ATEIA F ISRAT § v R ot afor ATewH &
TUh 0T T IRUTMAT faTATIT Tl d@T & HROT
JTagsr &1 @iger Ier gar § 3R 39+ a6
Jcdeh a9l Teh &1 okaT & & & IHT Ll ¢l
TG WadeT

Ife AS Wor FuaT AeIA ¥ Waldd adr &
gﬁ%ﬁﬁ%ﬂmﬁm%wmn

|

Ife FIs qe1 fFel e Arewsw ¥ wrafda gdr
g?gﬁ%mﬁﬁanﬁqﬁasﬂiwqﬁaéﬂﬂﬁ

Rvue (dfie)
S SIHIT HIAT 3Mafad fT e eafr J@Er e

T 3T T ST & TUT TR G U & e

g
H 1fd T § | dF 8T I o EIRIYT F Th
T R 1 FFT @ ar § | 57 A v Hr
gfd #A77 & @Y qRafdd gidr e & | 31
g@ﬁaﬁaﬁ%qﬁa‘éﬂaﬁé’rmﬂﬁ
|
faede smafea = ar awer @ smgfea 7 3R
sHfaT, faede (Se) amgfcd = vi - v,

w=2mv,w=2n/T
vV =VA,

k=2m/A

v=1/T

v=w/k

MULTIPLE CHOICE QUESTIONS:
agﬁar«ch'u e

What type of wave does not require a
medium to propagate?

a. Transverse wave

b. Longitudinal wave

c. Electromagnetic wave

d. Standing wave

FT YFR T R F 77T & v #@regqw i

a. WH@TI

b. 3aed T |

c. faegd graehia oo |
d. R oo |

Which of the following is an example of a
transverse wave?

a. Sound wave b. Light wave

c. Earthquake wave d. None of these
gmﬁﬁ?r H @ FT HIET AT FT 3STRI0T
a. €afel o | b. JehTer AT |

c. &Y HT e | d. 348 ¥ PIS AT |

In a wave, the distance between two
consecutive identical points is called:

a. Wavelength b. Amplitude

c. Frequency d. Period

TF AT A &) FARTT FA fagat F e fr gt
FIT FEAT 87

a. oRIT &ed b. 3MTH

c. 3Ol d. 3@fer

C
The time taken for one complete cycle of a
wave to pass a given point is called:
a. Wavelength b. Amplitude

c. Frequency d. Period

et o F vw ot 9% @ R few o g
¥ ToRA & 9 q FHT FT Fgl AT ¢

a. oRIr cEd b. 3mTH

c. gt d. 3afer

(4

The maximum displacement of a particle
from its equilibrium position in a wave is
called:

a. Wavelength b. Amplitude
c. Frequency d. Period
et aer & Y wor &1 IWdr Arey ufa @
Fan Rryaa Fa1 Fgamar § 2
a. dwr el b. 3maH
3gf d. 3&fer

(4
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6. Which wave property determines the pitch of b. 39ade
a sound wave? C. YdellcHS cIfdehiul
a. Wavelength b. Amplitude d. e safaeor
c Frequ?ncy d. . Period 11. The phenomenon of bending of waves
FlT A AT AT afd q@r B R (Ar) around obstacles is known as:
e &ar 872 a. Diffraction b. Refraction
a. awr el b. 3 c. Reflection d. Dispersion
¢. 3Mqied d. am aremat F AR SR A & qsA A gear F
7.  Which of the following waves can travel FgT 1T 872
through a vacuum? a. Qada b. 39ddel
a. Sound waves b. Water waves d. yfafs d. fagor
. Ligh . ismi
¢ ight waYes d S?lsmlc waves 12. The change in the direction of a wave when
famfaf@a & @ sla & o faea & g it passes from one medium to another is
THT FT Hhedl 8 N called:
a. &gfel awr b. 9 & d@r a. Diffraction b. Refraction
C. eI dgr d. I aadr c. Reflection d. Dispersion
8. The speed of a wave is determined by the 9 PE T Th ATEIH HTETH H ST
product of its: t o 3@ fRar & aRadsr Fa1 Feard § 2
a. Frequency and amplitude a. fQada b. 39aded
b. Wavelength and frequency c. ufafss d. fa8gor
¢. Amplitude and period 13.  Which of the following waves can exhibit both
d. Wavelength and amplitude transverse and longitudinal characteristics?
&l For @ oy F TIUEET A a. Electromagnetic waves b. Sound waves
9
fFuiRa gt & 1 c. Water waves d. Light waves
a. 3mgfa 3N 3 fefaf@a & & #la @ au@r aeqwer 3k
b. awéu?rmtaﬂﬁr A St Rrdvanst B vallia w Fwd §2
d. 3maH 3R 3afe a. faegd gradg a@ | b, eafay Tl |
d. a%r geF 3R 3w c. aw #r At | d. SR e |
9. Which type of wave exhibits a back-and-forth 14. What is the Sl unit of frequency?
motion along the direction of propagation? m # Sl 3HE FA Y
a. Transgerse QS a. Hertz (Hz) b. Joule (J)
b. Longitudinal wave c.  Watt (W) d. Pascal (Pa)
. Elect ti
¢ ectromagnetic wave 15. What is the speed of a wave on a string
d. Surface wave with a frequency of 50 Hz and a wavelength
P YPR T a1 THT i e F -y afy of 2 metres?
efid HIc &7 . 50 g<or @1 ngfed 3R 2 Hiex i adar eA arelht
a. 3IEY T b. Jeeed a’ar T B W AT B Ay F; de
c. fegd geadhia @1 d. g R’ a. 25 mils b. 100 m/s
10. When two waves meet and reinforce each c. 150 m/s d. 200 m/s
other, it is called: 16. If the wavelength of a wave remains constant
a. Diffraction and its frequency is doubled, what happens
b. Refraction to the wave's speed?
c. Constructive interference a. The speed is halved.
d. Destructive interference b. The speed remains the same.
T &t atdt Beeh § 3R o gEy A gee we ¢.  The speed is doubled.
A Fmeg AT ¥ ? d. The speed is quadrupled.
a. fada iy e ar i qdsd g w3t sEEd
FafT-11 (ifhn (e FWEIRA. - 7 5-He-3 Tead e Fewor ¥ (2024)




argfed Qe[ g1 §Te, ar ader i Afa W
JHTT I3M?

a. rfa el gr e |
b. fa T&r @ |
c. dIfcT S g Sheel |
d. arfq =iapel g Sireel |
17. A wave travels a distance of 300 metres in
15 seconds. What is its speed?
F ar 15 ¥Fs H 300 #Aex At gft a7 F
g1 sHH a1 AT §?
a. 20 m/s b. 30 m/s
c. 40 m/s d. 50 m/s
18. Which of the following factors affects the
speed of sound waves in air?
a. Amplitude of the wave
b. Frequency of the wave
c. Temperature of the air
d. Length of the wave
frfaf@a # @ #l9 a1 Fr® g1 & afa qont
T ATT F THTRT FIAT §7?
a. T H IWAA | b, AT @ A |
d. g auAET | d. T & 9 |
19. In which medium does sound travel the
fastest?
a. Air b. Water
c. Steel d. Vacuum
e ATegw & eafar ge@ Asr ARy ¥ "o ¥
a. dag#H | b. 9=l # |
c. T #HI| d. faata # |
20. What is the displacement relation for a
progressive wave in the form of
yarfaeler ader & fav vy & Fa & &
glar 872
a. y= Asin (kxtwt) b. Y = Acos(kx+wt)
c. y= Asin (kx-ot) d. None of these
21. In the displacement relation, what does 'A’
represent?
a. Amplitude of the wave
b. Angular frequency
c. Wavelength
d. Wave speed
fAryge g g & A’ Far gofar 87
a. TR H A | b, HON Ighea |
c. aGr & | d. o afd |
22. In the equation y(x,t)=Asin(kx-wt), what does
'k' represent?
FefT-11 (IR

23.

24,

25.

26.

27.

a. Amplitude b. Wavelength
c. Angular frequency d. Wave number

FHEIOT y(x,t)=Asin(kx-wt) #, 'k' F1 gufar &2

a. 3 | b. & &&d |
c. Hofig gy | d. e HeAr |
Which of the following represents the

wavelength (1) of the wave?

Frafaf@a & @ e o st ) F+
galteT §?

a. 2nA b. k2

c. kKw d 1w

What is the unit of angular frequency (w) in
the S| system?

S| gorrelt & FNT G (w) Y FFE FAT 82
a. Hertz (Hz)

b. Radians per second (rad/s)

c. Meters per second (m/s)

d. Joules (J)

If the wave's angular frequency (w) increases,
what happens to the wave's period (T)?

a. T increases

b. T decreases

c. T remains unchanged

d. T becomes infinite

Iy alor A FoT 3R (w) T A &, ar
T # st (T) a4 g

a. Tdeargl b. T &c Jrdr g |

c. T 3aRafda &ar g§d. T 3d & Siar &l
Which of the following parameter determines
the wave's speed (v) in the displacement
relation equation?

a. Amplitude (A) b. Wavelength(})
c. Angular frequency (w) d. None of these
Regoer e @l & T § & Sl @
FREF T 1 Tl (v) AR FIar &2

a. 3 (A) b. & & ()

c. FoME AR (0) d. T F TS G
If the amplitude of a wave is doubled, how

does this affect the maximum displacement
of the particles in the medium?

Maximum displacement is halved
Maximum displacement is quadrupled
Maximum displacement is doubled

Maximum displacement remains
unchanged

Ifg el aer &1 3w e X R e, at
Ig ATegA # FO F AfORaA Regwa F1 FH

a0 oo
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fOhan farama saiafda w@em |
28. Which function does not describe the
variation in displacement with time at a fixed
point in a progressive wave?
FiT AT ®osT yorfafiea ar & s @fRaa
W AT & A9 Rega # Rewar &1 aoia
AT 7
a. y(x,t)=Asin(kx-wt)
b. y(x,t)=Acos(kx+wt)
c. y(x,t)=Atan(kx+wt)
d.  y(x,t)=Acos(kx-wt)
29. In the equation y(x,t)=Asin(kx-wt), what is 'x'?
a. Amplitude
b. Angular frequency
c. Position in the medium
d. Time
FHAFIOT y(x,t)=Asin(kx-nt), & 'x' FT §?
a. 3IHA | b. rofr 3mgfea |
c. #AIAATA d "@AY |
30. Which quantity is represented by the symbol
'A' in the displacement relation equation?
a. Velocity b. Amplitude
c. Frequency d. Wavelength
Reuasr dey wllwor # ydllE A’ @R e
afr Fr T SITar 82
a. dd b. 3mH
c. 3Jmgfed d. ar &y
31. What does the principle of superposition of
waves state?
a. Two waves combine to form a single
wave
b. Two waves interfere to produce a new
wave
c. Two waves cancel each other out
d. Two waves always pass through each
other without interaction
a@n & FEAR FT RAgia F41 Farar §7?
a. ar aar fAde T T S § |
b. @ i Teh A% Tl 3cded ey & fov
IS A 8 |
C. @ odl Teh gEY &l I A &l § |
d. @ aEr dea foar fRet seaea fhar &
T gEX @ gland IRl ¢ |
Ans: b
FefT-11 (IR

32.

33.

34.

35.

Which of the following is a necessary
condition for the superposition of waves to
occur?

a. The waves must have the same

frequency

b. The waves must have the same
amplitude

c. The waves must travel in opposite
directions

d. The waves must have different
wavelengths

awN & AR F gfed g & v f=faf@a
# @ Fia & 3raTs ad g2

TRAT T AT ST FHTA glell TR |
a1 IATH AT g @1fav |

aEn i Aqdd fEemsit & THT FEAT
TRT |

d. TN AT TWEEET HFT-37609T gl AT |
When two waves are in phase and
superpose constructively, what happens to
their amplitudes?

a. They double

b. They remain the same

c. They cancel out

d. They become zero

I QY d AT FoT A gy ¥ 3k waEens
T ¥ FARINT @t &, Y 39F 3marAY FToFA

o T o

g 2
a. FENHESIE I b T EIE
C. ITHIE! d dTLCIEHAE |

Which of the following describes destructive
interference between two waves?

a. The amplitudes add up
b. The amplitudes subtract from each other

c. The waves pass through each other
without change

d. The waves double in amplitude

Frafaf@a & @ sl & W & fw R

EARIYOT FT qoTT FIAT &2

a. 3MOH s ¥ |

b. 3MTH T @l & ued § |

c. aW ¥ aRade & T gEy d g
el & |

d. ?—R?ﬁ I JTATH ST g1 STl & |

What type of interference occurs when two

waves have the same amplitude but are 180

degrees out of phase?

a. Constructive interference

b. Destructive interference
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c. Partial interference
d. No interference
P YR FT FfAFIOT a9 Qa1 § S9 Q aat

FT IAH A T & dfhed Faral 180 =Ry
g &7

a. TIACHS cTTIHIT
b. faeTereRidr cafaswor
c. 3nfe FfaeoT
d. @S cafaeor gk
36. Which property of waves determines whether
they undergo interference?
a. Frequency b. Amplitude
c. Wavelength d. Speed
a1 Ha @ oqur 7F Ruifa e ¥
3eThT SATARIOT G AT AGI?
a. 3mgfa b. 3
c. o dyd d. fa
37. When two waves of equal amplitude and
frequency are perfectly out of phase, what
is the result?
a. Maximum constructive interference
b. Maximum destructive interference
c. No interference
d. Partial interference
99 FAW 3w AR amgf #r & a6 of wE
¥ FeT ¥ BT g §, A1 IROMA FAT YT 87
a. A¥sdA wWarcHs afaeor |
b. 31¥&dH SRy safaeor |
c. @5 faeor FgT |
d. 3nfAe safaeor |
38. In the superposition of waves, what does
it mean when two waves have a phase
difference of 90 degrees?
a. They interfere constructively
b. They interfere destructively
c. They do not interfere
d. They form standing waves
a@ & FEYROT H, FAT PN AT & aa FT
FaT AT 90 Bt gar 32
a. d {@ATcHA® & ¥ AT aXd ¢ |
b. I TR &9 & sfaeor wta € |
c. 9 ufasor g X ¢ |
d. 3 R @ saa § |
39. What happens when two waves of slightly
different frequencies superpose?
a. They create a single wave of the
average frequency
b. They cancel each other out completely
FefT-11 (IR

40.

41,

42,

43.

c. They create beats

d. They form a standing wave

F1 a1 ¥ 519 9 B ¥ Y &Y ar TR
T F WY HARITVT FId 872

a. 9 3Ed Mg AT Tehel T T € |

b. I TR GEI A N G AT A A ¢ |
c. 9 favug (de) der = ¢ |

d 9 e R a1 a4 § |

When waves superpose in such a way that
the resulting wave has regions of maximum
and minimum amplitudes, what is this called?

a. Standing wave b. Travelling wave
c. Transverse wave d. Longitudinal wave
awr # AfFwan AR FgTaA I F &
¥ A 5@ T FEr ST 87

a. &R awr| b. werfaeiier T |
C. U T | d. 3Jeeed @ |

What happens to the wavelength of a wave
when it reflects off a fixed boundary?

a. It doubles

b. It remains the same

c. It becomes half

d. It depends on the type of wave

I F1§ a0 v AfRaa @A & wafda @ d &
ar 3FAT qEEES 9T FAT YT USAT 872

FE QAT & Sl ¢

Ig 34T €1 BT §; |

g 3T gl ST & |

T T & YPR W AR F:ar ¢ |

When a wave reflects off a smooth surface,
what is the relationship between the angle

of incidence (0i) and the angle of reflection
(or)?

S9 F§ o1 KA RF gag & wafda
g, a 3madaa For (0i) 3R Wiade For (0r) F
T F91 FEY gar 82

a. 0i=0r b.
c. 0i=90°-6r d.

Qa6 oo

0i = 20r
0i=180°-0Or
Which type of wave undergoes a phase

change of 180 degrees upon reflection from
a fixed boundary?

a. Transverse wave

b. Longitudinal wave

c. Electromagnetic wave
d. None of the above

7 YR 1 T tF AfREd gdg ¥ WadT &
ag Far 180 f3aft aRafda & e 372
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a. 3MIUEY TR |
b. 3&Ed T |
c. ﬁaw—r YR AT |
d. s?rﬁr a afrs& ofr 1gT |

44. What happens to the amplitude of a wave
when it reflects off a rigid boundary?
a. It doubles
b. It remains the same
c. It becomes zero
d. It becomes half
9 TF a0 R FOR wdg & Wafda g §
ar 3UF AAH 9T FIAT IHIT ISaT &7
a. g QM &1 STl & |
b. g 4T € @ & |
c. I YT B AT F |
d. Ig 3T @ J1a g |

45. Which law among the following states that
the incident wave, the reflected wave, and
the normal to the surface all lie in the same
plane?
a. Law of Snell's Refraction
b. Law of Interference
c. Law of Conservation of Energy
d. Law of Reflection
g @ FIT a1 g qarar & smafaa @,
Wafdd @@ 3R Gag W fhee aft é’r
aq # g &2
a. Toldl & A9add & fge |
b. 3EARIYUT I fAIH |
c. Fol &I 1 g |

RIadel & g |

46. What type of waves are produced in a
vibrating string or organ pipe?
a. Transverse waves
b. Longitudinal waves
c. Electromagnetic waves
d. Surface waves
FYTATT S AT AT 9T H FH yHR A a3
3cqeT it 872
a. 3IUEY R | b. 3eeed T |
c. faegd gredhd o | d. | O |

47. In a standing wave, the points of maximum
displacement are called:
a. Troughs b. Antinodes
c. Nodes d. Crests
wF R @ &, sfwaw R & g #=
FgeTd ¢ ?

FefT-11 (IR

48.

49.

50.

51.

52.

a. Id | b. ufeasH |
c. «iga | d. ¥ |

What is the fundamental frequency of a
closed organ pipe?

a. 1st harmonic b. 2nd harmonic
c. 3rd harmonic d. 4th harmonic
F a9 3t asw @ Aifdw amgfea Fam 82
a. Yol 3ad b. & 3Ed

c. dRT 3Tad d. ater 3mad

In a string with both ends fixed, which
harmonic produces the longest wavelength?
a. Tst harmonic b. 2nd harmonic

c. 3rd harmonic d. 4th harmonic
et A gl v o A, FiT @ IEd TR
d ar e IcqesT wYar 87

a. UgeT 3ad | b. GERT 3Tad |

c. rE 3mad | d. dter 3mad |

The frequency of the second harmonic in an
open organ pipe is:

Twice the fundamental frequency

Half the fundamental frequency

Three times the fundamental frequency
The same as the fundamental frequency
T 3T arew F gy amad # g ¥:
Ao 3afed & e

el e 3giea

Alfesh Mgy 1 et 1

Aifere 3T & qATT

Which type of organ pipe produces odd
harmonics only?

a. Closed-end

b. Open-end

c. Both closed and open-end

d. Neither closed nor open-end

R IFR F1 AT 5T Fad @A 31T 3o
T 7

a. g X arer |

b. el fAY arem |

c

d

noooaogeocoe

d¢ 3R gor Y arern et |
o o dg 3R o & Georr A arer |
Which of the following factors does NOT

affect the speed of sound in air?
a. Temperature b. Pressure

c.  Humidity d. Altitude
famfaf@a & @ sl a1 FR& gar & afa f
I F gHIfaa g AT 82

a. di9AreT b. g«
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c. 3edr d. =8
53. When two waves travelling in opposite
directions on a string interfere constructively,
what is formed?
a. A node
b. A standing wave
c. Destructive interference
d. A travelling wave
99 TF ar W aadia st # e w1 arelt
& T [WACAS T F FEARINT Fr &, ar
FAT Tl 82
a. U&H A3 | b. TH R a |
c. oY afaeor | d. T IeRRier o’ |
54. Which harmonic among the following in an
open pipe has the highest frequency?
a. 1st harmonic b. 2nd harmonic
c. 3rd harmonic d. 4th harmonic
ga 9y & fawr & & frw amad # amgfea
Tod 3RS @t &2
a. Ugol 3&d | b. g 3Mad |
c. dRRT AEd | d. 3t 3mad |
55. What happens to the wavelength of a wave
on a string if the tension in the string is
increased?
a. It increases
b. It decreases
c. It remains the same
d. It depends on the frequency
iy X A gea wer fGAr e At 37 W AT fr
TEEES F41 Q9M?
a. Ug Sor & |
b. g T § |
c. Tg AWM WA g |
d. Ig g o AR Far g |
56. In an open organ pipe, which end is
considered the antinode for the fundamental
frequency?
a. Both ends b. Closed end
c. Open end d. None of the ends
F gd e 99 A, fRw Y @ Alfes
smgfeT & T wm-g AT 1T &2
a. aEr &Y | b. dg &Y |
c. ol d. 5 o 7T 7T |
57. The speed of sound in a medium depends
primarily on:
a. Frequency b. Wavelength
c. Amplitude d. Temperature
forelt amewer F eafa & arer FET T A
wefT-11 (D

58.

59.

60.

61.

62.

9T sy et §
a. 3mafr b. o &
c. 3EH d. dmHe

Which harmonic in a closed pipe has the
lowest frequency?

a. 1st harmonic b. 2nd harmonic

c. 3rd harmonic d. 4th harmonic

g';: usy # fFw amad 1 amgfr we@ A el
a. Ygel 3mad | b. & 3Tad |

c. R 3Mad | d. =t 3mad |

In a closed organ pipe, which end is
considered the node for the fundamental
frequency?

a. Both ends b. Closed end

Open end d. None of the ends

C
% dg 3 usy A, e Y # Aifde g

F T Az AET FEaT §7?
a. alr @A | b. dg X |
c. el Y| d. =5 off B =% |

What are beats in physics?
a. Sound waves overlapping

b. The interference of two waves of slightly
different frequencies

c. A type of musical instrument
d. The reflection of sound waves
siifah & Reug (dfie) Far §2

a. tafa aer sifaeamdy gt § |

b. U1 et sngfcaat & & awat
IR |

c. Tk YR T degdd |

d. €afer a3l & g |

If two sound waves of frequencies 300 Hz
and 306 Hz interfere, how many beats will
be produced per second?

a. 3 beats per second

b. 6 beats per second
c. 300 beats per second
d. 306 beats per second

gfy 300 gésr 3 306 g I 1 aY eafa
e iy we § @ ufy fraar favug
(df1e) 3cdeT gier?

a. 3 fa¥ug (de) 9fd a%s

b. 6 farug (de) ufa AFs

c. 300 fa¥de (die) 9fd dhs

d. 306 favde (dfic) ufa dhs

Which property of sound waves is responsible
for the formation of beats?
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a. Amplitude b. Wavelength 67. When do you observe the maximum loudness
c. Frequency d. Speed in beat frequency?
eafy @it &1 F ar aor f @) & B a. When the two waves are in phase
¥ AT Jeaterh 2 b. When the two waves are completely out
a. 3maH b. o & of phase
T c. When the two waves have a phase
¢ e d. afid difference of 180 degrees
63. What is the beat frequency when two tuning d. When the two waves have a phase
forksdofdfrteque:ci:s 256 Hz and 260 Hz are difference of 90 degrees
sounded together . o afe 5
S9 256 géor X 260 g I & & ::%i%,;_‘ @ (dre) R A *
mﬁ?ﬁ? o o § o e (4 5 e o et e e A
a. 4 Hz b. 128 Hz b. I & A q AE & Fell { BT &
c. 260 Hz d. 516 Hz € ! .
C. SIS &I a3 & shell 3R 180 33 &r |
64. In a beat phenomenon, what happens when d. ST & et @ FeT 3T 90 fRaf av |
two waves have nearly the same frequency? '
a. They cancel each other out completely. ~ 68. In a beat pattern, if the frequency of one
b. They reinforce each other, creating a wave Is 30Q Mg il the o.ther is 305 H,Z,'
louder sound. how many beats are heard in one second?
c. They produce a regular pattern of loud 3. & QPP second
and soft sounds. b. 300 beats per second
d. They create a continuous, steady sound. c. 305 beats per second
= R @) R # T gy ¥ o & d. 1500 beats per second
aur’r#ranaﬁrmma;ﬁ%? t# fArue (fe) e #, Iy v aior i nagfea
a. ¥ Uh-g@ H T NE & [ I ad & 300 mﬁkw*ﬂosm%?ﬂwﬁﬁ
b 3 THEE F AT T &, T Aor % fealt ez (die) gt ¥
%Iﬁmﬁ?ﬁa'l a. Sﬁm.(EﬁE)ﬁm.
c. A I el eafy 7 v WA Yo b. 300 v (dTe) ufd ¥Fs
3cUeeT I c. 305 farde (dfic) ufa ds
d. ¥ ve @ad, TR e 3cue d § d. 1500 fa¥ue (ste) g dhs
65. If the frequency of one tuning fork is 500 Hz
and the other is 505 Hz, what will be the ANSWER OF MCQ QUESTIONS
beat frequency? Jcd¥ ﬁﬁa :
g va g Fier i 500 gésr 3R
T 505 & &, o e () amgfy 1c. 2b. 3a 4d. 5b. 6c 7c
a. 5 Hz b. 250 Hz 8b. 9b. 10c. 11a. 12b. 13.c. 14.a.
c. 505 Hz d. 1005 Hz 15.b. 16.c. 17.b. 18.c. 19.c. 20.c. 21.a.
66. Which of the following can be used to ggg :Zggg g‘:g ggg ggg gzg ggg
dete;":r'l"ﬁt “O'Ie beat frequency of two waves? 36.c. 37.b. 38.c. 39.c. 40.a. 41b. 42.a.
a plitude 43b. 44b. 45b. 46.a. 47b. 48.a. 49.a.
b.  Wavelength 50.a. 51.a. 52.b. 53.b. 54.d. 55.a. 56.a.
c. Phase 57.b. 58.a. 59.b. 60.b. 61.a. 62.c. 63.a.
d Frequency d|fference 64C 658 66d 67a 688
fArfaf@a & @ fraesr suahr & aen f Reug
(dre) gt FuiRa # & R B o ww VERY SHORT TYPE QUESTIONS:
2 . T oY SealT wea:
a. A b. aweEd
c. el d. 3mgfr 3R
1. What is the distance between a compression
FafT-11 (ifhn e AWEIRA. - 7 IF-He-3 Tead e Fewor ¥ (2024)




and its nearest rarefaction in a longitudinal 7 What type of superposition occurs in beat
wave? phenomena?
Ans. Distance between a compression and adjoin- Ans: Constructive superposition.
ing rarefaction is 1 /2. fawig (fe) Team # B TER F FCaRT
el ar § e adea 3R 3 Mecan gar &2
Rt dr 1 g w7 32 3ccR. THAIcHs EIRIYOT |
3edt. UEF Filse 3R fAsead fa & d @ 8. What are the nodes in a standing wave?
*% | Ans: Points with zero displacement.
2. What ttypehof motion particles o:ha mc:]di:Jhm Ry aor & A= F4r A &2
execute when a wave passes throug e .
medium? 3('2'1 Q!E %Tzl o m ﬁgl
Ans. Particles of the medium execute simple har- 9- ~ What is the fundamental frequency of a
monic motion about their mean position. closed-end organ pipe?
9@ F o0 AT @ e ¥ ar s A0S First harmonic.
FUT 5T YR A AT WA 82 dg Y arer 3ifeter arelt i AT g 7= 32
3o, ATETH & HUT I ATe FUfT & R H Wl 3ok TUH 3T .
et M FA & 10. What is the relationship between the
3. Which characteristic determines the velocity wavelength and length of a string in its
of a sound wave in a medium? fundamental mode?
Ans. The velocity of sound waves in a medium is Ans: Wavelength is twice the length.
dmeetgirlznnlqned by (i) elasticity (ii) density of the | ﬁ T BT # v ded 3k des &
e & 5 11. H d d antinod th
Al s (ii;:";;“_:r J;E?ﬁm Egrmag I(i) KT . inomemsae'::):)nr:io h(:minnic ac:lf Igost(:id?rrlz w:\::
- on a string?
4. :n which :ndedilljm %o the soundl?v:,s;e: travel Ans: 2 nodes and 1 antinode.
aster, solids, liquids or gases? 7
: . y : F S W R a0 F qg@ amad # frasr A
Ans. Sound travels in solids with highest velocity. IR AT B ¥
This is because the coefficient of elasticity of
Solids is much greater than the coefficient of ~3¢I{- 2 A1z AR 1 TS |
elasticity of liquids and gases. 12. What happens to the speed of sound in
eafy awar e AteH & O ¥ god § o, a standing wave when the tension in the
awer a1 e F=6ie string is increased?
3ccR. eafel O Uerdt & STudd 39 § "erdh &1 s@er  Anst Speed increases.
RO Ig & o 1 Ferf & geareddr ot 59 30 & daa 9% ST § A R @ F et
awqaﬁaﬂwﬁﬁaﬁrmw%mﬁ # AT FAT A 2
g ITAF EIeT & 3cc. T T B
5. What is the unit of intensity in the context
of beats? Y SHORT ANSWER TYPE QUESTIONS:
Ans: Decibel. arg 3cdiiT 9
Reag (fle) & dest & Ngar i swE Far 82 1. Why are longitudinal waves called pressure
3cc}. 3HIEd. waves?
6. How can you increase the loudness of Ans: Longitudinal waves are called pressure waves
beats? because the propagation of longitudinal waves
Ans: BV i ina Amplitud through a medium consists of the variations
ns: By Increasing Amplitude. in the volume and the pressure of the air,
g Reug (fie) A dHaar F¥ 7@ TFa §2 these variations in volume and air pressure
3caT. TH SaeT . result in the formation of compressions and
’ rarefactions.
HeT-11 (I 560) LI, - na TF-H-3R TFaS s Aaor g (2024)




ety et F GG qE FA F@T AT 87 5. People deep inside water cannot hear sound
Il m—& RECIEC I RACISEC gl ST % FIITH TH waves produced in air. Why?
FTH § e aian & T & arg & 3 FdT  Ans: People deep inside water cannot hear sound
3R gre & Fewtar g &, 3 3R ag g # produced in air because the speed of sound
IoT eTaT3it & IRUTH Tawq Foe 3R e in water is roughly four times that of sound
&1 fAATOT g B in air.
2.  Why do tuning forks have two prongs? Ul & 3eT FT ATFA gaT A Icdet eafey Al
Ans: The tuning fork has two prongs because the & e el FhdTl F? .
two prongs of a tuning fork produce resonant 3cdX. Tl & 376X @Y SATod gal H 3cUeod &dfel ol
vibrations that help to keep the vibrations el Gl Hehol FiTeh el & el T a1l gar &
going for longer. eafey 7 af T AR T[T &
g o F @ e w4 g
SR, T[T Fiet H & Fie & § F=AME T FT [ ) gNG ANSWER TYPE QUESTIONS:
é?i\"ra?r&'ﬂm*qd a1 RS & S et @Y
Y AT dF AT W H AL TS B &I 3T g
3. Sound of maximum intensity is heard 1. Explain how:
successively at an interval of 0.2 second on (i) A sound wave's pressure antinode is a
sounding two tuning forks together. What is displacement node and vice versa
the difference of frequencies of two tuning . ] . ) .
forks? (i) Tr.1e Ganges river dolphin, deslplte being
Ans: The beat period is 0.2 second so that the glt;ggclzgnanr:ahnuoniu:j’::nnange swim around
beat frequency is fb=10/2=5Hz _ wn prey. _
Therefore, the difference of frequencies of the ()sng \gyftar note and violin note a': being
two tuning forks is 5Hz played at the same frequency, however,
we can still make out which instrument is
ar TgfeAer et HY FHIT FIHh T G HAFaHA producing which note.
#Ellilill #’:r;;ﬁé_o;“ "gﬁ* 3“';”&' W HAT T; (iv) Both transverse and longitudinal waves
m 2 I 3"51:‘%' U can propagate through solids, but only
Far 3“”@_{ . . e longitudinal waves can move through gases.
et ngﬂ)()/Z-SH 0.2 & - favHE () (v) In a dispersive medium, the shape of a
3mafa fb=10/2=5Hz & ) . ;
< . o - . pulse propagating through it gets distorted.
safaT, ar ggfeer siet &1 3Mgfaat &1 AR 5Hz .
. p . (i) An antinode is a point where pressure is the
4. W.hy are all stringed instruments provided minimum, and the amplitude of vibration is
with hollow boxes? the maximum. On the other hand, a node is
Ans The stringed instruments are provided with a point where pressure is the maximum, and
a hollow box called sound box. When the the amplitude of vibration is the minimum.
strings are set into vibration, forced vibrations (i) The Ganges river dolphin sends out click
are produced in the so.und box. ISmce s?und noises which return back as a vibration, in-
box ha§ a Iar_ge grea,_ll_th.sets a large vo :Jme forming the dolphin about the location and
of air into vibration. This producehs a foﬁd distances of objects in front of it. Thus, allow-
SOl.’md of the same frequency as that of the ing it to manoeuvre and hunt down prey with
string. minimum vision.
@l AR aTel arEgdEl # T T #7463 (i)  The guitar and the violin produce overtones
g & o 5 of different strengths. Thus, one can differen-
3cR. IR dTel dlegdAt # Ush WEem Sied fear Srar tiate between the notes coming from a guitar
¢ 9% 935 aiew Fed §1 59 arf & o A and a violin, even if they are vibrating at the
He frar Sar &, dF eafd sied & #Ty SueT same frequencies.
% g ¢l ﬂ‘ﬁ? mgf aT‘q"\;r?rW m;_"r st (iv) Both solids and fluids have a bulk modulus
’ sa?iTEE 'é e a;t@ i mﬁ @rlésrm of elasticity. Thus, they both allow longitudinal
wﬁ | gg % T 3 waves to propagate through them. However,
3cteel T ¢ unlike solids, gases do not have a shear
Per-11 HifFdn 567) FWEITA. — T dF-Hg-3R [eas fyed RFavor g (2024)
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modulus. Thus, transverse waves cannot
pass through gases.

A pulse is a combination of waves of un-sim-
ilar wavelengths. These waves move at dif-
ferent velocities in a dispersive medium. This
causes distortion in its shape.

AT FF ?

()

(i)

(iif)

(iv)

v)

(ii)

(iii)

(iv)

(v)

2a.

Ans.

b.

HET-11 (b

egfer a9 T 9 TS U [{euT a1 ¢ 3k
IEGIGGE

9T ALY Y sifowd, 3t g & aaerg, daETe
T Fhdr § 3 st F U Ok @@t §
IR RAFR gz FHar B

T AeR TR 3R g X @ @ g W)
AT T T &, grelifes, g 3rsft sft ag war @em
w&hd § & @i @1 arg@ET sl 61 TR Seae
T T@T B

YT R Feed Al o o uerdf %
AEIH ¥ T Tl &, AfheT Faol Ity awar
it & AreAw ¥ 99 FFA B

qiteqor ATeAH #, sHS AEIA ¥ TAAT B
ad ¥ FT MHR faFa & Srar g

a5 fig & T8 a1e 3iRa# &1 §, 3R T
HATHA =gAdH Bl &

TN ASY STk Tl eafaar AsTar § ST U
F & H IO dledr §, Sifehed HI 3% TTHA
a3 & FUe 3R Gl F IR A gRT A E
=T YBR, Tg ~IIaH T8¢ F T SaaTsly ey
3 RSN T 3 G Qe & |

RFerR 3R afosd 3ferEr-3renT afeadl & TR
3o P &1 3H YR, dis f[Fer 3R arafee
¥ A gt Aleq & T R FT FohaT &, Hol
& I FAT MRl W H9 W @ &

o1 3N e gard At H T F IO
BT €1 39 YR, J alal Aeed avel H A9e
FAA q T Y IAANT & §1 @i, 3
yeref & fagdid, T & FRel Ui G @
81 3 YR, IUEY a0 AT F g el IR
Hehdil|

TIS AT IOT 8T &1 ait T uh g
gl ¥ @ aReer AeaA A RAffes g @
T &1 SHA 3HF AHHR A S 37 S g

A transverse wave travels along the x-axis.
The particles of the medium must move in
Which direction?

In the y-Z plane or in a plane perpendicular
to the x-axis.

Sound waves from a point source are

propagating in all directions. What will be
the ratio of amplitudes at distances of x
metre and y metre from the Source?

1

Ans. Intensity = amplitude? « D)
. . (dis tan ce)
~ required ratio = y/x

c. What is a harmonic Wave function?

Ans. A harmonic wave function is a periodic func-
tion whose functional form is sine Or Cosine.

d. Which properties of the medium are
responsible for propagation of Waves
through it?

Ans. Properties of elasticity and inertia.

e. What is the nature of the thermal change in
air, when a sound wave propagates through
it?

Ans. When the sound wave travels through air,
adiabatic changes take place in the medium.

2a. TS WS AT x-3&T & AR THA FIA T
AETH & FUN F FE R FA goen afgw?

3ca. y-Z ddf & AT x-318T & of9dd dol H|

b. U g W ¥ eafar awr wah feemadt F $or @
g1 8d ¥ x Aiex AR y A A gt W I
FT AT FAT gHM?

1

3cc} .?—hat-n=(31mm)2“( )2
MR ICESED 3-1?;5!1?-{ = y/x

b. 3Mad T T FIAT §?

3cR. T 3Had 9T Beld Tdh A Beled §
S geT FATcHS FT sine  IT cosine Bl

d. HEIH F FIT W 0T F{F ATIX F AW F
AT & AT SFAeR 2

3ceR. FeArEYdT 3R STsdm & o,

e. 9 I A eafey a9 IAT FICA § A IEH
o AT aRadd # g w4 g ¥

3ccl. 9 €afel T g ¥ g R §, ar AaA
H TgsA gRade g gl

3a. Why does sound travel faster in iron than in
Water or air?

Ans. Sound travels faster in iron or solids because
iron or solid is highly elastic as compared to
water (liquids) or air (gases).

b. Under what conditions does a sudden phase
reversal of Waves on reflection take place?

Ans. On reflection from a denser medium, a Wave
suffers a sudden phase reversal.

c. The speed of sound does not depend upon

its frequency. Give an example in support of
this statement.
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Ans.

Ans.

Ans.

Ans.

HET-11 (b

. et sfrer ar g#g $

If sounds are produced by different musi-
cal instruments simultaneously, then all these
sounds are heard at the same time.

If an explosion takes place at the bottom of
a lake or sea, will the shock waves in Water
be longitudinal or transverse?

Explosions at the bottom of a lake or sea
create an enormous increase in pressure of
medium (water). A shock Wave is thus a lon-
gitudinal wave travelling at a speed which is
greater than that of ordinary waves.

Frequency is the most fundamental property
of Wave, Why?

When a wave passes through different media,
velocity and wavelength change but frequen-
cy does not change.

How do wave Velocity and particle Velocity
differ from each other?

Wave velocity is constant for a given medium
and is given by v = w/k. But particle velocity
changes harmonically with time and it is max-
imum at mean position and zero at extreme
position.
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