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Chapter 11. Waves

The two nearest harmonies of a tube closed at
one end and open at other end are 220 Hz and
260 Hz. What 1s the fundamental frequency
of the system?
(a) 20 Hz
(¢) 40 Hz

by 30 Hz
(dy 10 Hz
(NEET 2017)

Two cars moving i opposile directions approach
each other with speed of 22 m s ' and
16,5 m s~ respectively. The driver of the first
car blows a horn having a frequency 400 Hz.
The frequency heard by the driver of the second
car 15 (velocity of sound 15 340 m s')

(a) 361 Hz (by 411 Hz

(¢) 448 Hz (d)y 350 Hz

(NEETQUTT)

The second overtone of an open organ pipe has
the same frequency as the first.ovestone of a
closed pipe L metre long. The lengtlvofthe open
pipe will be

(a) L (b} 24

(d) 4L

(NEET-I 2016)
Three sound™waves of equal amplitudes have
[requeneies (1), 1. (n + 1), They superimpose
to give beits: The number of beats produced per
secorid will be
(a) 1
() 3

(¢)

™| o~

(b) 4

(d) 2
(NEET-II 2016)

A siren emitting a sound of frequency 800 Hz
moves away [rom an observer towards a cliff at
aspeed ol 15ms ! Then, the frequency of sound
that the observer hears i the echo reflected from
the ¢hil 1s
(Take veloeity of sound in air = 330m s
(a) 838 Hz (b) 885 Hz
(¢) 765 Hz (dy 800 Hz

(NEET-1 2016)

9.

x>

An atr column, closed at one end and open at
the other, resonates with a tuimg fork when the
smallest length of the columad8-50em. The next
larger length of the colummn resomating with the
same tuning fork 18
(a) 150 cm (b) 200 em
(¢) 667 emi (d) 100 em

(NEET-I 2016)

A uniformrwope of length L and mass m, hangs
verfieally from a rigid support. A block of mass
m 15 #Mtached to the free end of the rope.
A (ransverse pulse of wavelength A, 1s produced
arthe lower end of the rope. The wavelength of
the pulse when 1t reaches the top ol the rope
15 A, The ratio A-/A, 18

1 Iy + 1ty
(a) iy (h) my

my my + 1y
(©) 1y () "
(NEET-12016)

A string 18 stretched between lixed points
separated by 75.0 em. It 15 observed to have
resonant frequencies of 420 Hz and 315 Hz
There are no other resonant [requencies between
these two. The lowest resonant [requency for
this string is
(a) 10.5 Hz
(¢) 155 Hz

(by 105 Hz
(dy 205 Hge

(2015)

4.0 g of a gas occupies 22.4 hitres at NTP. The

specific heat capacity of the gas at constant

volume 1s 5.0 J K- 'mol™'. If the speed of sound

i this gas at NTP 1s 952 m 5!, then the heat

capacity at constant pressure 18

(Take gas constant R = 8.3 J K 'mol ')

(a) 7.0JK !'mol! (by 8.5 JK 'mol!

() 8.0JK !'mol! (d) 7.5 7K 'mol!
2015)
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A source ol sound S
emitting waves ol
frequency 100 Hz and
an observer () are
located at some

L

GI)"
distance from each 5 0

other. The source 1s
moving with a speed of 19.4 m s ' al an angle
of 60° with the source observer line as shown
in the [igure. The observer 1s at rest. The apparent
frequency observed by the observer (velocity
of sound i air 330 m s'), 18

(a) 106 Hz (b) 97 Hz
(¢) 100 Hz (d) 103 Hz

The fundamental frequency of a closed organ
pipe of length 20 c¢m 1s equal to the second
overtone ol an organ pipe open at both the
ends. The length of organ pipe open at both the
ends 1s

(a) 120 cm
(¢) B0 em

2013)

by 140 cm

(d) 100em  (20135)

[{ 11y, n> and py are the fundamental frequencies
of three segments into which a string 15 divided,
then the original fundamental frequency v of
the string 1s given by

|
—

I
(h) ﬁnﬁ .\/E+:E
©) JH=JE+\[E+ 12

(d) n=ny +my + n3

(2014)

The numbeér ofpessible natural oscillations of
air golumn in a pipe closed at one end of length
85 em Whose [requencies lie below 1250 Hz
are (Velocity of sound = 340 m s'!)

(a) 4 (b) 5
(c) 7 (d) 6 (2014)
A speeding motoreyehst sees traflic jam ahead

him. He slows down to 36 km hour ', He finds
that traflic has eased and a car moving ahead
of him at 18 km hour ! is honking at a frequency
of 1392 Hz. I the speed of sound 1s
343 m s !, the frequency of the honk as heard
by him will be
(a) 1332 Hz

(¢) 1412 Hz

(by 1372 Hz

(dy 1454 Hz (2014)
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I we study the vibration of a pipe open at both

ends, then the following statement 1s not true,

(a) All harmonies of the fundamental frequency
will be generated.

(b) Pressure change will be maximum at both
ends.

(¢) Open end will be antinode.

(d)y Odd harmonics of the fundamental
frequency will be generated.

(NEET 2013)

A wave travelling in the +ve asdirection having

displacement along y-direetion as 1 m,

wavelength 21 m and frequency of 1 Hz 1s
m

represented by

(a) v=si(l0mx — 20m7)

(b) y=smi{@mx + 2mh

(€) V= sin(x¥=2f)

(d) y= sin(2mxe— 27t) (NEET 2013)

A source ofunknown frequency gives 4 beats/s
whensounded with a source of known frequency
250 Hz. The second harmonie of the source of
unknown frequency gives five beats per second,
when sounded with a source of [requency
513 Hz. The unknown [requency 1s
(a) 240 Hz (by 260 Hz
(c) 254 Hz (d) 246 Hz

(NEET 2013)

The length of the wire between two ends of a
sonometer 18 100 em. What should be the
positions of two bridges below the wire so that
the three segments of the wire have their
fundamental frequencies in the ratio 1 : 3 : 5.

1500 500
a cm, —cm
23 23
b Imnum SEr:m
(©) 23 23
300 1500
(¢) ——cm, cm
23 23
5
(d) i j{iﬂ cm, 20X cm

(Karnataka NEET 2013)
Two sources F and O produce notes of [requency
660 Hz each. A listener moves from P to O with
a speed of | ms ', If the speed of sound 1s
330 m/s. then the number of beats heard by
the listener per second will be
(a) 4 (b) 8
(¢) 2 (d) zero

(Karnataka NEET 2013)
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When a strning 18 divided into three segments
of length /. /, and /, the fundamental frequencies
of these three segments are v,. v, and v,
respectively, The original [undamental frequency
(u) of the string 18

@ o=y +i3 +
(b) v= I e U
1 1. 1 1
(©) G:ul U, +U3
Lot g g 1
@ \/; J“—z \/U_’L
Two sources of sound placed close to each other,

are emitting progressive waves given by
if, = 456007t and y, = Ss6O8t

(2012)

An observer located near these two sources of

sound will hear

(a) 4 beats per second with intensity ratio
25 1 16 between waxing and waning,

(b) 8 beats per second with intensity ratio
25 . 16 between waxing and waning.

(c) 8 beats per second with intensity ratio
81 : 1 between waxing and waning.

(d) 4 beats per second with intensity ratio
81 : 1 between waxing and waning_

(2012)

The equation of a simple harmonie-wave 1s
given by

o T
y= 3 51n ?{5{" - X),

where x and y are in metres and £1s 1n seconds.
The ratio of maximum particle velocity to the

wave velocity 1s
‘1'

(a) 2w (b) Eﬂ
7
(¢) 3m @D = Afains 2012)

3

A traimmoying at a speed of 220 m s towards a
stationaty object, emits a sound of frequency
1000 Hz, Some of the sound reaching the object
gels reflected back to the train as echo, The
frequency of the echo as detected by the driver
of the train 1s
(Speed of sound 1 air 1s 330 m s™)
(a) 3500 Hz (by 4000 Hz
(¢) 5000 Hz (dy 3000 Hz

(Mains 2012}
Two waves are represented by the equations
v, =asm(wt + ke +0.57) m and
y, = acos(wf + kx) m, where x is in meter and
f 1n sec. The phase difference between them 1s

26.

27.

28.

29.

30.

31.

(a) 1.0 radian
(¢) 1.57 radian

(b)y 1.25 radian
(dy 0.57 rachan (2011)

Sound waves travel at 350 m/s through a warm
air and at 3500 m/s through brass. The
wavelength of a 700 Hz acoustic wave as 1t
enters brass [rom warm air
(a) decrease by a factor 10
(b) 1ncrease by a factor 20
(c) increase by a factor 10

(d) decrease by a factor 20 (2011)

Two 1dentical piano wires, Kept iinder the same
tension T have a fundamental frequency of
600 Hz, The fractional inerease n the tension
of one of the wires whicliwill lead to occurrence
of 6 beats/s when Both the wires oscillate
together wounld be

(a) 0.0l (h)y 0.02

(¢) 0.03 (d) 0.04 Mlens 2011)
A transversewave 1s represented by

¥ = Asin(wr — kx). For what value of the
wawvelength 1s the wave velocity equal to the
maxunum particle velocity?

(A md?2 (b) md

(¢) 2mA (d) A (2010
A tuning fork of frequency 512 Hz makes
4 beats per second with the vibrating string of a
ptano. The beat frequency decreases to 2 beats
per sec when the tension in the piano string 1s
shghtly mcreased. The frequency ol the prano
string before increasing the tension was
(a) 510 Hz (b) 314 Hz
(¢) 516 Hz (d) 508 Hz

Each of the two strings of length 51.6 cm and
49.1 cm are tensioned separately by 20 N force.
Mass per unit length of both the strings 1s same
and equal to | g/m. When both the strings vibrate
simultaneously the number of beats 13

(a) 7 (b) 8

() 3 (d) 5 (2009)

The driver of a car travelling with speed 30 m/s
towards a hill sounds a homn of [requency 600 Hz,
Il the velocity of sound n ar 1s 330 m/s, the
(requency of reflected sound as heard by driver 1s
(a) 5555 Hz (b) 720 Hz
(c) 500 Hz (dy 350z

2010)

(2009)

A wave n a stning has an amphtude of 2 cm.
The wave travels in the +ve direction ol x axis
with a speed of 128 m/s. and 1t 1s noted that
5 complete waves [1t in 4 m length of the string,

é-’g www.studentbro.in
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The equation describing the wave 15

(@) y=(002)msm (157 x - 20101)

(by v=(0.02)msm (15.7 x + 20100

(¢) v=(0.02) m s (7.85 x = 10051)

(d) ¥y=(002)msin (7.85x+ 10050 (2009)

32. A pomt performs simple harmonic oscillation
of period 7" and the equation of motion 15 given
by x = a sin(w¢ + 1/6). Alter the elapse of what
fraction of the time period the velocity of the
pomt will be equal to half'of its maximum velocity?
(a) 173 (by 7712
(¢) 778 (dy 776 (2005)

33. Two penodic waves of intensities /, and /, pass
through a region at the same tume in the same
direction. The sum of the maximum and mimmum
intensities is

() (JI, -{L) (by 24, +1,)
() I,+1, (d) (JI,+JL)

(2008)

34. The wave described by y=0.25 sin(10mx —271),
where x and y are 1n meters and ¢ 1n seconds, 1s
a wave travelling along the
(a) +ve x direction with frequency 1 Hz.and

wavelengthA=0.2m
(b) —ve x direction with amplhitude 0.25 m.and
wavelength A = 0.2 m.
(¢) —ve x direction with frequency | Hz.
(d) “+ve x direction with frequemey m Iz and
wavelength A = 0.2 m.
(2008)

35. Two vibrating tuning {orks produce waves given
by ¥ =4 sm500ntand ya= 25m506 m7. Number
of beats produced per minute 1s
(a) 360 (b) 180
(¢) 60 (d) 3 (2006)

J36. Twao sound waves with wavelengths 5.0 m and
5.5, maespectively, cach propagate ina gas with
velocit¥® 330 m/s. We expect the lollowing

number of beats per second.
(a) 6 (b) 12
(¢) O (d) I 2006)

37. The time of reverberation of a room . 18 one
second. What will be the time (1n seconds) ol
reverberation ol a room, having all the
dimensions double of those of room A7
(a) 1 (by 2
(¢) 4 (d) 1/2. (2006)

38. A transverse wave propagating along x-axis 18
represented by p(x, £) = 8.0sin(0.5mx — 41 — 1/4)

Get More Learning Materials Here : i m &R www.studentbro.in
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where x 1s 11 metres and 7 15 1n seconds, The
speed of the wave 1s

(a) 8 m/s (b) 41 m/s

(¢) 0.5m m/s (d) /4 m/s. (2006)

Which one of the following statements 1s true?

(a) both light and sound waves can travel in
vacuum

(b) both hight and sound waves 1 air are
ransverse

(¢) the sound waves i air arelongitudinal while
the hght waves are transverse

(d) both hght and sound waves in air are
longitudinal, (2006)

A pont source emits sound equally mall directions
in a non-abserbing medium. Two points /7 and
() are at.distanees of'2 m and 3 m respectively
from the souree. The ratio of the intensities
ol the waves at P and O 1s
@ 3.2 (b 2:3
@ 9:4 (d) 4.9, (2005)
The phase difference between two waves,
represented by

vi= 10 %5 100f + (x/50) + 0.5] m

va= 109 cos[100¢ + (x/50)] m,
where x 15 expressed in metres and 718 expressed
in seconds, 1s approxumately

(a) 1.07 radians (b)y 2.07 radians
(¢) 0.5 radians (d) 1.5 radians
(2004)

A car 1s moving towards a high ¢hif’ The dnver
sounds a horn of frequency /. The reflected sound
heard by the driver has frequency 2/ . If v s
the velocity of sound. then the velocity of the
car, in the same veloeity umts, will be

(@) v/V2 (b) v/3
(¢) w4 (d)y w2 (2004)

An observer moves towards a stationary source
of sound with a speed 1/5™ of the speed of sound.
The wavelength and frequency ol the source
emitied are A and /f respectively, The apparent
[requency and wavelength recorded by the
observer are respectively

(a) 1.24,1.2 A (by 1.2 [ A

© f12A (dy OBLO8A (2003)

A whistle revolves in a circle with angular speed
m = 20 rad/s using a strimg of length 50 em.
I the frequency of sound [rom the whistle 1s
385 Hz, then what 1s the mimimum frequency
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heard by an observer which 1s far away from
the centre (velocity of sound = 340 m/s)
(a) 385 Mz (b)y 374 Hz

(¢c) 394 Hz (dy 333 Hz. (2002)

A wave lmw.'t.]lim: In positive ‘1.' direction with
a=0.2ms -, velocity = 360 ms ' and A = 60 m,
then correct expression [or the wave 1s

'
; r=(} 7 gy N
(a) ¥ D,..smﬂin(ﬁr-lrﬁm]
(by y=02sin|m (ﬁH'ﬁ)
(c) =(.2sin Zn(ﬁ.r—_)]
(d) y=ﬂ.251n* (m_ﬁ"ﬁ” (2002)

The equation of a wave 1s represented by

y= 10" sin (l Uﬂr——) m, then the veloeity

10)
of wave will be
(a) 100 m/s
(¢) 1000 m/s

Two waves having equation

(by 4 m/s

(dy 10m/s (2001)

x| = asin (f = kx + @), xo = asm (0! = kx +6)

[f in the resultant wave the [requeney and
amplitude remain equal to amplitude of
superimposing waves, the phase difference
between them 1s

(a) (b)

(d)

If the tension anddiameter of a sonometer wire
of fundamental [reguency n 1s doubled and
density is halved then its fundamental frequency
will hecome

(c) (2001)

&3 oA
s I
| “43

(a) E (b) 2n
(c) n (d) 3”; (2001)
The equations of two waves acting 1n

perpendicular directions are given as

x = acos{m! + d) and y = acos(mf + ), where

0= o +% . the resultant wave represents

(b) a circle

(d) a straight line
(2000)

(a) a parabola
(¢) an elhpse

having
fundamental [requencies ny. 14, 5 respectively,

A string 15 cut into three parts,

. &
Y= ¥y 8in
r X .J'...

Then ongimal fundamental frequency » related
by the expression as

P i)
@ 0" n, n

(b) n=mn; x ny x nq

o+t
3
2000)

(d) n=

(Y n=n +NHs Ty

Two stationary sources each emitting waves
of wavelength A. an observer moves from one
source to another with velocitiw. Then number
of beats heard by him

2t = e
(@) =5~ (b) A
(¢) Juh (d) ﬁ (2000}

Two wavesofléngths 50 cm and 51 em produced
12 beats per see. The velocity of sound 1s
(a) 340 m/§ (by 331 m/s

(&) BO6 m/s (dy 360 m/s (1999)

A fansverse wave 1s represented by the equation

(vi — x)

For what value of A, 1s the maximum particle
velocity equal to two times the wave velocity”

TV Yy
(@) A== (b) A ="
(¢) A= Zﬂ:_l'g_j, (d) A= F (1998)

A vehiele, with a hom of frequency # 18 moving,
with a velocity of 30 m/s in a direction
perpendicular to the straight hine joining the
observer and the vehicle. The observer perceives
the sound to have a frequency n + n, Then

(1l the sound velocity i air 1s 300 m/s)
(a) nmy =0 1n (b) ny =0
(¢) m = 10n (d) n;y =-0.1n

(1998)
A standing wave having 3 nodes and 2 antinodes
1s formed between two atoms having a distance
1.21 A between them. The wavelength of the
standing wave 1s
(a) 6.05 A
(¢) 1.21 A

(by 242 A

(d) 3.63 A (1998

In a sinusoidal wave, the time required for a
particular point to move [rom maximum
displacement to zero displacement is 0.170 s
The frequency of wave is

(a) 0.73 Hz
(c)

(b) 0.36 Hz

1.47 HZ (d) 2.94 Hz (19958)
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Standing waves are produced m 10 m long
stretched string, II the string vibrates n
5 segments and wave veloeity 1s 20 m/s, the
[requency 1s

(a) 5 Hz (b)y 10 Hz

(¢) 2 Hz (d) 4 Hz (1997)

A cylindrical tube, open at both ends has
fundamental frequency / m amr The tube 1s
dipped vertically in water, so that half of 1t 1s1n
water. The lundamental [requency of air column
1S NOW

@) /12 (b) 3//4
(¢) 2f (dy f

The equation of a sound wave 1s

v =00015 sm (62 4x + 316¢). The wavelength
ol this wave 1s

(a) 0.3 unu

(¢) 0.1 unt

(d) cannot be caleulated.

(1997)

(by 0.2 unit

(1996)

Two sound waves having a phase dilference of
607 have path difference of

(a) % (b) %
© 2A @ % (1996)

The length of a sonometer wire A8 18 L0 em.
Where should the two bridges be placed Trony 1
to divide the wire in 3 segments whose [tmdamental
[requencies are 1n the ratio of ™ | 2 .37

(a) 60 cm and 90 cm

(b) 30 ¢m and 60 cri

(¢) 30 em and 90 ¢m

(d) 40 ¢cm and 30 em. (1993)

A hospital uses an alifasonic scanner to locate

tumours m a fissue. The operating frequency of

the scanmer 18 4.2 MI1z. The speed of sound in
a tisste is 1LY km/s. The wavelength of sound
in the tisswe 1s close to
(@) 4 x 107 m
(c) 4% 10 m

(by 8 x 103 m
(d) 8x 107 m.
(1995)

A source ol sound gives 5 beals per sccond,

when sounded with another source of frequency

100 second™!. The second harmonic of the

source, together with a source ol frequency

205 sec™! gives 5 beats per second. What 1s

the frequency ol the source?

(a) 105 second™! (b) 205 second™!

(¢) 95 second™! (dy 100 second™!
(1993)

64.

65.
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A star, which 1s emutting radiation at a wavelength
of 5000 A, 1s approaching the earth with a
velocity of 1.5 x 107 m/s. The change in wavelength
of the radiation as received on the earth 1s

(a) 25 A (hy 100 A

(€) zero (d) 25 A (1995)

Which one of the following represents a wave?
(@) v=2A sin (wf = kx)

(b) v=24 cos (at — bx + ¢)

(¢) v=.Asmkx

(d) v=24sm o (1994)

A wave ol [requency 100 Iz {ravels along a
string towards 1ts fixed end. When this wave
travels back. after refléetion. a node 18 formed
at a distance of 10 gm from the fixed end. The
speed of the wave (incident and reflected) 1s
(1) 20.m/s (by 40 m/s

(¢c) 3 nils (dy 10 m/s.  (1994)

A stallonary wave 18 represented by

p= s (100¢) cos (0.01x), where v and A are
urmillimetres, 7 1s in seconds and x 1s in metres.
The velocity of the wave is

) 104 m/s (b) not denivable

(c) 1 m/s (dy 10° m/s. (1994)

A source ol frequency v gives 5 beats/second
when sounded with a source of frequency 200 He.
The second harmonic of frequency 2v of source
gives 10 beats/second when sounded with a
source of frequency 420 Hz. The value of v 13
(a) 205 Hz (b) 195 Hz

(¢) 200 Hz (d) 210 Hz. (1994)

Wave has simple harmonic motion whose period
15 4 seconds while another wave which also
possesses simple harmonic motion has its period
3 second. II'both are combined, then the resultant
wave will have the penod equal to

(a) 45 (b 58

(c) 12s (d) 35 (1993)

A stretched string resonates with tuning fork
frequency 512 Hz when length of the string 1s
(.5 m. The length of the string required to vibrate
resonantly with a tunming fork of frequency
256 Hz would be
(a) 0.25m

(¢) Im

(by 0.5m
(d)y 2m (1993)

The temperature at which the speed of sound
becomes double as was at 27°C 15
(a) 273°C (b) 0°C

(¢) 927°C (dy 1027°C (1993)
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FFor production of beats the two sources must

have

(a) dilferent frequencies and same amphtude

(b) diflerent frequencies

(¢) different frequencies, same amplitude and

same phase

(d) different frequencies and same phase

(1992)

The frequency of sinusodial wave

v = 0.40cos [2000 ¢ + 0.80] would be
10007 Hz (b) 2000 Hz

1000
m

(&)
(¢) 20 Hz

(d) Hz (71992)

With the propogation ol a longitudinal wave
through a material medium, the quantities
transmitted 1n the propogation direction are
(a) energy, momentum and mass
(b) energy

(¢) energy and mass

(d) energy and hinear momentum

Two trains move towards each other with the
same speed. The speed of sound 1s 340 m/s. 1
the height of the tone of the whistle of one of
them heard on the other changes to 9/8 tinies,
then the speed of each train should be

(a) 20 m/s (b) 2 m/s

(¢) 200 m/s (d) 2000unds (1991)

A closed organ pipe (closed at oneend)1s excited
to support the third avertone: I s found that
air in the pipe has

(a) three nodes and three antinodes

(b) three nodes and four antinodes

(¢) four nodes and three antinodes

(1992)

T

78.

79.

(d) four nodes and four antinodes  (/991)

Velocity of sound waves 1 air 1s 330 m/s. For
a particular sound wave in air, a path difference
of 40 cm 1s equivalent to phase difference of
1.6 m, The frequency of this wave 1s

(a) 165 Hz (b) 150 Hz

(¢) 660 Hz (d) 330 Hz (1990)

A 5.5 metre length of string has a mass ol
(0.035 kg. If the tension in the string in 77 N,
the speed of a wave on the string 1s

(a) 110m s~ () 168 m s

(¢) 77m s (M 102 m s (/989)

If the amplitude of sound is doubled and the
[requency reduced te one fourth, the intensity
ol sound at the same point will be

(a) 1nercasmg by a factor of 2

(b) deereasing by a factor of 2

(¢) decreasing by a factor of 4

() wncdhanged (1989)

80: Thewelocity of sound in any gas depends upon

81

(a)
(b)
(¢)
(d)

wavelength of sound only

density and elasticity of gas

intensity of sound waves only

amplitude and frequency ol sound
(1988)

Equation of progressive wave 1s given by
. ! X T .

y =4sin [“(*5* = 'fj')+ "5"] where y. xare in cm and

715 1n seconds. Then which of the following 1s

correct 7

(a) v=35¢cm (by A =18 cm

11.
21.
31.
41.
S1.
6l.
71.
31.

( Answer Key |

(a) 2. (¢) 3. (b)) 4 (d) & (a) 6.
(a) 12. (a) 13. (d) 14 (c) 15 (b) 16.
(d)y 22. (b)y 23. (¢) 24. (a) 25. (c¢) 26.
(¢) 32. (b) 33. (b) 34. (a) 35. (b) 36.
(a) 42. (b) 43. (b) 44. (b) 45. (¢) 46.
(a) 52 (¢) 53. (d) 4. (b) 55 (c) 56.
(a) 62. (c) 63. (a) 64. (a) 65. (ab)66.
) 72. by 73. (d) 7T4. (b) 75 (a) 76.
(b)

(¢) a=0.04 ecm (d) f=50Hz
(19588)
@y 7. () 8 (b 9. (cy 10. (d)
(¢) 17. (¢) 18 (d) 19. (a) 20. (c)
(by 27. (¢) 28. (d) 29. (a) 30. (b)
(a) 37. (b) 38. (a) 39. (¢) 40. (¢)
c) 47. (b) 48. (¢) 49. (b) 50. (a)
(c) §7. (a) S88. (d) 59. (¢) 60, (a)
(a) 67. (a) 68. (a) 69. (¢c) T0. (c)
(dy 77. (¢) 78. (a) 79. (¢c) 80. (b)
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TR DL R EXPLANATI ONs ‘III|IIHIIIIIIIIIIII|IIIIIIIIIIIIIIIIII|I

. (a) : Nearest harmonics ol an organ pipe closed
al one end 1s dilfer by twice ol 1ts Tundamental
[requency

260 - 220 =2v, v=20 Hz
2. (¢): The required frequency of sound heard by
the driver of second car 1s given as

v=v( st
V¥

where v = velocity of sound
v = velocity ol observer, r.e.. second car
v_ = veloeity ol source fe.. lirst car

340 +16.5 356.5
"= 40( =4N) | ==
P ”( 340- 22 ) 4’”[ 318 ]
v’ =448 Hz
3. (b) : Second overtone ol an open organ pipe
(Third harmonic) =3 x v/, =3 X 7
First overtone of a closed organ pipe
v
Th monic) = 3 =3 x —
(Third harmonic) =3 x 1 =3 AL
According to question.
Vv v
=3 =2 3IX—=3x—
N =2 7 )
L'=2L
4. (d)
5. (a): Here. frequency of sound emaited by siren,
v, = 800 Hz

Speed of source. v, = 1&uivs ™
Speed of sound n air. ¥ = 330 m s
Apparent requeney 6F sound at the chiff
= frequeneyheard by observer = v
Using Doppler™s effect of sound
u:[ - ]u” =330 500
V=¥, 330-15

330
= 315 x800=838.09 Hz =838 [z

6. (a): From figure,
B e

1
<
e
o4 i

I3 4P

First harmonmic 1s obtamed at

A
|=—=50cm
Third harmonic 1s obtamed for resonance.
3
[ = % =3x50=150cm,

7. (d) : Wavelength of pulse at the lower end,

A loeit -\/i
o< velocity (vy) = U

T
Similarly, A, e v, = f

As _ | hm‘] +ms)g
MoXTON mag i

_ [ g
)

8. (B): For a string lixed at both ends, the resonant

LAV R R LAY

My

[fequencies are
o
W, =— wheren=1,2,3,...

2L

The difference between two consecutive resonant
[requencies 18
(n+Dv v (%

oL L 2k
which 1s also the lowest resonant frequency (n= 1),

Av,=v  —v
H

frt |

Thus the lowest resonant frequency for the given string
=420 Hz =315 Hz = 105 Hz
9. (c¢): Smee 4.0 g ol agas occupres 22.4 litres at
NTP, so the molecular mass of the gas 18

M=4.0 g mol
As the speed of the sound in the gas 1s

,_ [RT
M

where y1s the ratio of two specific heats, R 1s the umversal
gas constant and 7"1s the temperature of the gas.

i s Mvg
a RT

Here, M=4.0 g mol '=4.0 = 10 kg mol ",
v=932ms ' K=83JK 'mol'and 7'=273 K (at NTP)

_(40x107 kg mol )92 ms™)? _

(8.3J K 'mol™)273 K)
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e C,
By defimition, Y = v or If.’P =y,
L

But y=16and C =5.0JK" mol"
E’F = (1.6}5.0 JK! mol™ = 8.0 JK'mol™

10. (d):

Frequency of source, v, =

Here,
100 Hz
Veloeity of source, v = 19.4 ms™

Veloeity of sound in air, v =330 ms™!
v,

60° e
S v cos6n”

As the velocity of source along the source observer
line 1s v cos60? and the observer 1s at rest. so the
apparent frequency observed by the observer 1s

I_.l
v="u
"[ V=1, cos60° ]

330 ms™'
= (100 Hz) ] N 45
330 ms " —(19.4 ms ][ 5 ]
f 330 ms™
= (100 Hz) : :
L3300 ms " —9.7ms
[ 330 ms™
= (100 Hz)| ™ |~ 10347
L3203 ms
11. (a): For closed organ pipe. fundamental frequency
|'.I
15 given by v,
i b
For open organ pipe, fundani@rital frequency 1s given
v
by 1, =—
2l
v L overione 'Uf-ﬂpl?.n organ pipe
3v
=3y W=
v U | T
According o question, v =1’
v _ 3
4 2
I'= 6l

Here. /=20 cm., ['="
{'=6x%20=120cm

4 ! g

12. (a): I . 1 . 1 .
n . E §
= 20\ | (1)

Get More Learning Materials Here : &

| (T o
”2 ZEJ; ...111}

L
3 2!’1 u 4 11)
=L .

J"J""L,- u s (IV)

From eqn. (1v), we get

L 2
n ot
L
Asl=1l +1 +],
1 ’}[ﬁ +.-*E+h 2! '7'.-';,_. '3’:’;,
= + * [Using (1). (1) and (111)]

ny HE g
13. (d) : Fundamental frequency of the closed organ

pipe 18
L
AL
[Here. v=340ms . L=8em=08Sm
340 m s~
Ve s m . [z

The natural frequencies of the closed organ pipe will be
v =(2n— v =", 3v, v, 7v, Y, 11lv, 13v,...
= 100 Hz, 300 Hz. 500 Hz, 700 Hz. 900 Hz.
1100 Hz, 1300 Hz.... and so on
Thus, the natural frequencies lies below the

1250 Hz 15 6.

14. (¢):

Source

Observer

Here, speed of motoreycelist, v = 36 km hour™!

5
-?f}}iﬁ =10msg

Speed ol car,

| -1
=5ms%

v.= 18 km hour! = IBH% ms
Frequency of source, v, = IE‘JE Hz
Speed of sound, v =343 m s
The frequency of the honk heard by the motoreyehst 1s

+ 1 |
U':U{;[‘ o ]=139?.[ 343“”)
v, 343+ 5
1392 % 353
= = 1412 Hz
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15. (b) : Pressure change will be minimum at both
ends.
16. (c¢) : The standard equation ol a wave travelling
along +ve x-direction 1s given by

v = Asi(kx —wt)
where

A = Amplitude of the wave

k = angular wave number

o = angular frequency of the wave

, & 1
iven: A=1m A=2nm, v= El“lz
2 2w
5 k:—:—:]_
e A 2
m=2nmu=2nx—=2

T
The equation of the given wave 15
y=1sin(lx -2 =sin(x - 21)
17. (e) : Let v be frequency of the unknown source.
As 1t gives 4 beats per second when sounded with a
source of frequency 250 Hz,
v=250=x4 =246 Hz or 254 Hz
Second harmonic of this unknown source
=492 Hz or 508 Hz which gives 5 beats per second.
when sounded with a source of frequency 513 Tz
Therefore unknown Irequency, v = 254 [z
18. (d) : Let L(= 100 cm) be the length of the Wire
and L . L, and L, are the lengths of the segments as
shown in the figure.
Al i

p——

A
A £

=B
lo—Wat—ly
A

Fundamental frequency, we %
As the fundamental frequencies are n the ratio of
18 %

LI:L::L_-,_= =15:5:3

S

e

‘3’5

Let x be the common factor. Then
15x+5x+3x=L=100

23x= 100 0r x= Ll
23
. _1s, 10 _1500

T 3 3
100 500

s
100 300

AT L

x>
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1500
23

“ The bridges should be placed from 1 at cm

2000
23

19. (a) : The situation as shown in the ligure.
i &
P O

9'—’ 4
Here,

Speed of listener, v, = 1 ms '
Speed of sound, v =330 ms™'
Frequency of each source, v = 660 Hz
Apparent frequency due to /2,

and cm respectively.

U.r L .L( o= 1].'_)
il
Apparent frequency dueta (2,
U.# ol U{Ej + E}‘-J

v
Number of beats.heard by the listener per second 1s

_”.r.r_ur 5 ULH'* ﬂi.) _U(U = Irf.)
() U
~2uy,  2x660x%1 _4
v 230

20. (c) : Let / be the length of the string.
Fundamental frequency 1s given by

u=L [T
20\

Or Ve< } (. Tand pare constants)
[IE]'L‘, ‘I'] = k_ 7 ‘I'_} = _.k i :1 — ....’I;_ ﬂnd II _— I.
1}1 = 1}2 5 '|.J3 1)
But [=1 +1 +1,
S [ |
= — + — +

1 U] L~y 1}3

21. (d) : Given : y, = 4sin600mt, i, = Ssin6GOBT
w, =600 or 2mv, = 6001 or v, =300
A =4
and m, = 608w or 2mu, = 6081 or v, = 304
A,=5 " "
Number of beats heard per second
=10,—-v, =304 -300=4
'ima:-; = [A‘L ¥ AE)E = (4 + 5)2 = 81
nin -~ (Aj—A (@-5° ]
22. (b) : The given wave equation 1s

I =35in§[5ﬂf —J:)

i =35in{ 25mt —gx
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The standard wave equation 1s
y = Asin(wf — kx) ~mn)
Comparing (1) and (11), we get

(m = 257, j;:E
2

Wave velocity,

o B 4
U= ” _(TEfZ]_EDITIE
Particle velocity, IJF = % = %[ SHin[[EEm _% ]
=78ncos| 26mt _g

Maximum particle veloeity, (v ), = 75m ms™

; (ﬂp]aﬁ.u = 7om . ;_} .

v 5 2
23. (¢): Here,
Speed of the train, v, = 220 ms™'
Speed of sound in air, v = 330 ms

The frequency of the echo detected by the driver of

the train 1s

o =u{ v+ L‘T] r IDDU[ 330+ 22[]]
V=1 330-220

-i
= 1000 x %.—‘nﬂﬂ[}l{z
24 (a) : y, = asin(wt + kx +0.57)
. Phase, ¢, = wt + kx +0.57
4
5

y, = acos(wt + kx) =r‘:’5in( wt + kg +

Phase, ¢~ =t + kx + -g—
Phase difference. Ap = ¢, - B,

[tuf+kx+2}-{mt+h+l]5?)———[]5?

= (1.57 - 0.87) radiin = 1 radian

25. (¢) : Her@. v =350 m/s. v, = 3500 m/s
When a sound wave travels frum one medium to
another medimm its frequency remains the same

Frequency, v zi

Sinee v remains the same 1 both the medium

ity Vair - Vbrass
'}":u'r }“hms.t:
i Vhiacs 3500
}l't:-r s """"uir X ::1: = Ay ur xﬁ_ lD"""dlr
1 IT Av 1 AT
26, (b): - =, ), —— =
(b): As v ) % > T
AT _,8v _54 6 _p02
{3 U 600

27. (c) : The given wave equation 1s
i = Asin(mt - kx)
Wave velocily, v =% (1)

Particle veloeity, v, = ﬂ—’ = Amcos(mf — kx)

Maximum particle LE]GLH.‘I. (v }: W At A1)
According to the given L]I.lL"-‘rlH‘ll‘l
U= {ﬂr’}m“
w : : P
T~ A (Using (i) and (11))
1 A 2n
_— = S _ A o k.—:
k " on [ h J
A =2mA

28. (d) : Let the frequencies ol tuning fork and piano
string be v andivgrespectively.

v, = 1,44 = ST2Hz% 4 = 516 Hz or 508 Hz

516 Hz
(Us)

508 Hz
“.?1]

Therease in the tension of a prano string mcreases 1ts
[requency.

If v, = 516 Iz, further mnerease in v, resulted 1n an
increase in the beat frequency. But this is not given
in the question.

I[f v, = 508 Hz, further increase mn v, resulted m
decrease n the beat [requency. This 1s given in the
question. When the beat frequency decreases to
2 beats per second. Therefore, the frequency of the
prano string before increasing the tension was 508 1Hz.

29. (a):/, =0516m. /,=0491m, T'=20N.
Mass per umt length, u=0.001 kg/m.

g LT
I'EF.]I.IEHGW' _1’ ]..l.
N 20
L 2%0.516 V0.001
| 20
V=
* 2%0.491 Y 0.001

Number of beats = v, —u, =7,
30. (b) : Car 1s the source and the hill 1s observer.
Frequency heard at the hill, v,

Xy 600x330
(v=V) 330-30

L 'U'] —

Now for reflection, the hill 1s the source and the drniver
the observer,
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(330 + 30)
v 'Hi :1I| - 4
330
600 =330 360
=h Aj, = . * =» U, =720 Hz.
= 300 330 =
31. (¢): Amplitude =2 cm =002 m, v= 128 m/s
4 128
A=m—= $ NS —= 1z
- 08 m; v o= 160 Hz
2 2
o =270 = 21t x 160 = 1005 ; k:% =£:?.85

y=0,02 sin(7.85x — 10051,
32. (b): x=asm(w/ + 106)

cx
— = amweos(w? + 1/ 6)
i
Max. veloeity = am
am

P ameos(wr +1/6) .

|
cosiwr+m/6)= E»

60 or E radian =2—;_T dt+m/ 6

— :_—_:-l-_
r 6 6 6
r ?'I
t=t—=X—— = |+ —
6 2n 12

33. (b) : Other factors such as m and ¥aemaining

. i ’ '
the same, J = 4* = constant X, oped = *!—:-

On superposition

";Ilnlu. - '-ll i '.{! ﬂﬂ'lj 1}lllnul. :'.il —1-!!
d Fm.u:. g "Ilg +"!:: " ?'*'qr"l:r
iy Jf|11u-:|vc :"’l +-l"_1+25‘| -2
K K ® K
=ik Imin — rl. ¥ "r.'! _ZUIH’E
K K K K
eril.:i. + Jr1!|||r| = Zfl + EIE
34. (a) : v=0.25sm(10mx — 27r)

y =025

* LA

2n
k=T=I{’m: = A=0.2m
w=2nf=2n = f=1Hz
The sign 1s negative inside the bracket. Therefore this
wave travels in the positive x-direction.
35. (b) : V| = 4 sm300ms, V5 = 2 sin5067s
wy = 00w, wy; = 2wv, v; = 250, v, = 233

x>

137

U= Uy — Uy = 253 - 250 = 3 beats/s.
Number of beats per mimute = 3 x 60 = 180.

.. velocity
36. (a) : Frequency = wavelength
33
N T TS
T
v 330
and v, =—= =60 Hz
© Ay 5.5
Number of beats per second = v; - v,
=66 - 60 = 6.
0.61V

37. (b) : Reverberation time; T'=

.

where I 1s the volume ol room 1 cubic metres, a 1s
the average absorption coeeflicient of the room, § 1s
the total surfagesarea of room in square metres.

Or. Tn:y-

A

v BJUYE) (2 V)
or. Ii=0T=2=x1=2sec. (. 7T),=1sec)
T

38. (a) : y(x, 1) = B.0smn(0.5mx — 41/ - 2 )

Compare with a standard wave equation.

(2me Z2mr
y=dsin - +

A T
2
we get T —0.5m or, }L=£ =4 m
A 0.57
=
"—ﬂ:-’-l'.lt or, Tzﬁzlsm:,
T dn 2

v=1/T=2 Hz.
Wave velocity, v =A0 =4 x 2 = 8 m/sec.
39. (e¢) : Light waves are electromagnetic waves.
Light waves are transverse i nature and do not requure
a medium to travel, hence they can travel in vacuum,
Sound waves are longitudinal waves and require a
medium to travel. They do not travel in vacuum.
40. (¢):d, =2m,d,=3m

|

Intensity o<

[ﬂiﬂlﬂl‘lﬂﬂ]j
I) o< EL: and [, = ;—1
b 9
I, 4
41. (a) : vy = 10 %an| 1007 + (x/50) + 0.5]
va = 107%o0s[ 1007 + (x/350)]
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[using cosx = sin(x + m/2)]

= 10 "sin[ 1007 + (x/50) + /2]

= 10 %sm[ 1007 + (x/30) + 1.57]
The phase difference = 1.57 - 0.5 = 1.07
[or using siny = cos(7/2 - x). We get the same result. |
42. (b) : Ist the car 1s the source and at the cliff,
one observes [

B

f=——f

V=1

20d 1Y is now source. It emits frequency /7 and
the observer 1s now the driver who observes [,

f.r=[v+ F”];" or 27 =[F+"“}f
v | V=1 |

= v-2v,=v+, [as ve = v,
\
=V, =
: v Vv,
43. (b) : Apparent frequency, [ = TJ‘
v+(1/5)v :
o LUV 4 yi0y

\
Wavelength does not change by motion of observer.

44. (b) : The whistle 1s revolving mn a eircle of radius
50 em. So the source (whistle) 1s moving and the
observer 1s {ixed,

Observer @
[ ]
; o
iﬂ.‘lﬁu
%

P =20 gadls

The mummum frequency will'be heard by the observer
when the linear velocity-oF the whistle (source) will
be i a direction as Shown.m the figure, i.e. when
the source 15 recethng.

T'he apparentidregueney heard by the observer 1s then

given by u'= ‘u[-i}:-;]

where I"andware the velocities of sound and source
respectively and v 1s the actual frequency.
Now, v=rwm=05x 20=10m/s
"= 340 m/s, v = 385 Hz.
340

P ]
v 335K34ﬂ+1[} 374 Hz.

45. (¢) : The equation of progressive wave travelling
in positive x-direction 1s given by

¥ =f¢5in2l—nu'f - x)

Here a =02 m, v= 360 m/sec, A = 60 m

. 2T | 1 X
e W= 15 ey — Yl = 2 A
. ) ﬂ.,hmﬁ”{.?ﬁﬂr X) ﬂ,lsm[..n(ﬁr Enﬂ)]

x>

46. (c) : Comparing the given equation with general

equation, ¥ =dsin Zﬂt(j-" = 11:) . we gel

T
_2n
100

v = DA =@x20n= 1000 m/s.
2n

47. (b) : Resultant amplhitude = 2a (1 + cosd) = a

T and A = 207

7
(1 + cosd) = 1/2; CD5¢=—%; ¢==?-:-r[-.

| T
21 Tr,rzp

pi =5 1"= 27 and 0°=2P or 1 = 2

ﬂ.=|‘] 2T

21 m.2 P
Ay P
\ 28

48. (¢): n=

]
After solving, u'= — =1,
21N mprl
49, (b) : Given © x = acos(mf + §)
and p = wcos(m! + o) (1)

where, © = o + n/2
A X = acos(of + o+ w/2)

= —asin(o + o) 1)

“Given the two waves are acting in perpendicular

direction with the same frequency and phase difference
/2,
From equations (1) and (1),
v+ Ivj = a*
which represents the equation of a circle
50. (a) : Asnoc (I/hand =L + 1L+ I
= R

1 ”l ”1 ”.J; :

51. (a) : f:p:_“.f; = "";”f

Number of beats = f'— ’Z%

52. (¢) : Number of beats produced per second,

v V

- ~—

— .“E — 'U: — ll }1'1

1z=p[L- ! x|

50 51 50x51
or, v=12% 50 %x 5] ¢cm/s = 306 m/s,

53. (d) : The given equation of wave 1s

s TY
¥ = V810 = (vi—x)

} or 12=

dy 2n 2my
—— = Yo COs— (VW —X)——
dt

/3 A

Particle velocity =
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[ﬁ] =y E_TE )
d" (HIHE o }" |

n
/ ny
4. h): w=n+n =
(b) ' v=v, cosB

= % [ cos90° = 0]
n=n m=0

55. (¢) : Distance between a node and adjomning
antinode = A/4

1.21 A
& - : : &
N A N A N

From fhigure, distance between two atoms

A

=4><E=1.2|_i or. A=121A

56. (¢) : Displacement, Y, .. =a Vi, =0

Time taken = 774

ST =0170 - T=068

The frequency of wave = 1/T'= 147 Hz

§7. (a) : The frequency ol standing wave,
n

V=—V
21

_3x20
C2x10
58. (d) : For the cylindrical tube.open at'both ends,
f=v2l.
When half of the tube 1s m witer, 1t behaves as a
closed pipe of length #2.

=5 Hz.

fﬂ"= 1? =-|.;.I- ! g
. 4”||.11} 'ﬂ.. i ?r —If.

59. () : Sound Wavegguation 1§
v = 0001 sin (624 x + 316 1),

Comparing i with the general equation of motion

X I i
v=A sm2n {E +?} . we get }— = 62.4
“ £l
or A= Y 0.1 unit
bt

60, (a) : Phase difference 8 = 60° = — rad.

3
21

T
Phase difference () = 3 = % Path difference,

| T
['herefore path diflerence = 3 X

x>

139

61. (a): Length of sonometer wire (/) = 110 ¢em and
ratio of [requencies =1 :2 ;3.

1 |
Frequency (U)‘IF or [ “‘E
Therefore AC": C'D IJB_'I"—]"l—:’ 342
erefore ACCD: DB = 1i5i3 =6:3:2
Therefore AC =6 x —— =60 c¢m and

11
_ |
(D=3 % W = 30 ¢m.
Thus AD =60+ 30 =90 em.

62. (c): Frequency (v) =4 2MHa=42"x 10° Hz and
speed of sound (v) = 1.7 knils= LT 10° m/s.

| g v L7x10°
Wave length of sound n fisstie (4) = 0= 22%10°
=4 % 10 m.,

63. (a): Frequencyolfirst source with 5 beats/sec = 100
and frequency of'second source with 3 beats/sec = 205,
The frequeriey 6f the first source = 100 £ 5 = 105
or 935 Mz

Therefore frequency of
Source = 210 Hz or 190 Hz.
A The second harmomie gives 5 beats/second with the
sound of frequency 205 Hz, therefore frequency of
second harmonic source should be 210 Hz The
frequency of source = 105 Hz.

64. (a) : Wavelength (A) = 5000 A and

velocity (v) = 1.5 x 10% m/s.

second harmonice

=y

Wavelength of the approaching star, (M) = A or

}_' ;

My

A ¢

14) E: _Ezl-}ulzﬂl

& AA .

v 1.5%10°

Therefore AL = AX—= 5000 A x —=25A.
C 3x10

(where AA 1s the change in the wavelength)

65. (a, b): (a) represents a harmonic progressive wave
mn the standard form where as (b) also represents a
harmonic progressive wave, both travelling n the
positive x- direction. In (b), @ 1s the angular velocity,
m and b 1s & ¢ 15 the imtial phase.

(d) represents only S.H.M.

66. (a) : Frequency (v) = 100 Hz and distance from
fixed end = 10 cm = 0.1 m. When a stationary wave 1s
produced, the fixed end behaves as a node. Thus
wavelength (A) =2 x 0.1 =0.2 m.

Therefore velocity v=vA = 100 x 0.2 =20 m/s.
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67. (a): 1 sm (100 ¢) cos (0.01 x). Comparimng 1t
with :-.ldndard equation

L i JERAE 27
v=4Asmn| —t |cos | —x
' T 7 T &

n
we get I'= 50 and A = 200 7.

A 200m

Therelore velocity. (v)= == =200 x 30
erelore velocity, (v) T m/50

= 10000 = 10% m/s.

68. (a) : I'irst case: Frequency = u;
No. of beats/sec. =
[requency (sounded with) = 200 Hz,

Second case; Frequency = 2 v; No. of beats/sec = 10
and frequency (sounded with) = 420 Hz

[n the first case, frequency (v) = 200 £ 5 = 205

or 195 Hz. And in the second case, [requency
(2u) =420 10

orv=210%5=2050r215 So common value of v in
both the cases i1s 205 Hz
69. (c): Beats are produced. Frequency ol beats will

be _I;—%Z ILZ [lence time period = 12 s,

5 and

I
I T : ST - Fim o L
. (€): =57 L—’:I when /15 halved, the lengthis

doubled
Lengthis I m

71. (ce) : Velocity of sound p ec il

v _N273+27

ge = JT or F= 200 927°C

72. (b): For productionofibeats dilterent frequencies
are essential. The differént amplitudes effect the
minimum and maximum amphtude of the beats.
[l [requencies. areedifferent, phases will be dilerent.
73. (d) ; Comppasewith the equation

V= aeos(2mr+ )
This give 2mogs= 2000

74. (b) : With the propogation of a longitudinal wave,
energy alone 1s propagated,

75. (a) : Here u’=%u

Source and observer are moving in opposite direction,
apparent frequency

(V+1)
=1 X
b (v —1u)
o 340 + u
8 340 — u

= 9%x340-9u=8 <340+ 8u

= |Tu=340%1 = u—%—ZGmh

76. (d) : Third overtone has a frequency 4n, 4
harmonic = three full loops + one half loop, which
would make four nodes and fourantinodes.

e

=y !
77. (c) : Fromi Ax= o A
_ 0w 2m0.4)
J'L'-Zi‘i:ﬁlt13 " =0.5 m

330 _
u:i 05 =660 Hz

78. (a) : 1 —%QS—- kg/m, T=TTN

where L 1s mass per unit length.

N I 5
x—\/;—,/ 0.035 =110 m/s

79. (c): Intensity o (amplitude)® and also
mtensity = (Irequency)?. Therefore original J == A-w-

T |
M 4A16 i.e., 41

80. (b) : Velocity of sound in any gas depends upon
density and elasticity of gas.

s F DT\/E
p o \p

81. (b) : The standard equation of a progressive

wave 18
y=asin [Zﬂ:(ﬁ: - —}:) + tb:l
The given equation can be written as
= . ) (1.
y= 4““[2“(1[] 9 )—I— ﬁJ
a=4cm,7=10s,
A= 18 emand ¢ = /6.

9
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