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' Two monoatomic ideal gases 1 and 2 of molecular masses'm;

and mz respectively-are enclosed.in separate containers kept

at the same tembezatﬂ}é _The ratio of the speed of sound in

| gas 1 to that in gas 2 is given by [2000]
m m
(0 T @ 2
my ) m

The speed of sound in oxygen (O,)at a certain temperature

is 460 ms“_. The speed of sound in helium (He) at the same)
| temperature will be (assume both gases to be ideal) 12008]

{a) 500 ms* {b) 650 ms™

(c) 330 ms?

| The displacement y of a wave travelling in the x-direction is

(d) 1420 ms™

given by y=10" sin(BOOt -2x + %J metres, where x is

expressed in metres and t in seconds. The speed of the wave- |

motion, in ms™, is [2003]
(a) 200 ) (b) 300 |
(c) 600 (d) 1200

The equation of a wave on a string.of linear mass density 0.04"

kgL is given by y=0.02(m)sin| 27| —— - —=

gm™ is given by v (m)sm{ :r( 0046 0500m) ) |
The tension in the string is . [2010]
(@) 625N (b) 1.0N

(©) 125N (d) 05N

Mwo  waves v, = Acos(0.5mx — 1007t) and
v, = Acos(0.46mx =02mt)--are; frauelling in a pipe placed
along x-axis. Find the number of times intensity is maximum
in time interval of 1 sec {2006]
(a) 4 (b) 6
(c)8 ~(d 10
) - PR R '

g

on a stretched string of linearw

Equation -of travelling wave
where distance and

density 5g/m is y = 0.03 sin(450t —9x)
time are measured is SI units. The tension in thg string is

{2019]

 (a) 125N (b) 75N -
() ION = - (d) 5N

5 . 3

The ° pressure wave, P =0.015in[1000t ~3x]Nm?,
corresponds to the sound produced by a vibrating blade 6n a)
ay when atmospheric temperature is. 0°C . On some cthe
ay when temperature is T , the speed of sound produced by
he same blade and at the same frequency is found to be

336ms~’ . Approximate value of T is : [2019)

a) 11°C - (b) 12°C
¢ 4°C (d) 15°C
. e

n a taut steel wire with a velocity
hen tension in it is 2,06 x 10°N. When the tension is
nged to v/2. The value of T is

[2020]

‘A transverse wave travels o

of vw
changed to T, the velocity cha

close to :

-(a} 515x10°N (b) 102x10°N

(c) 250x10°N (d) 30.5x10"Ns




' A urjifgrm rope. of length L and mass m, hangs vertically

from a 1igid support. A block ef-mass m, is attached to the

free end of the rope. A fransverse pulse of wavelengﬁh A s

produced at the lower end of the rope. The wavelength of the
pulse when it reaches the top of the rope is 4,. The ratio

A,/ A s [2016]
i (a) m (b) m; +m,
mz m2
() my (d) m; +my
my m,

The velocity of sound is v, in air. If the density of air is
increased to 4 times, then the new velocity of sound will be
' [2002]

Question 11

The equation of a sound wave is
v =0.0015sin(62.1x + 316t) . The wavelength of this wave is

[2002]
a) 0.2 unit (b) 0.1 unit
(c)};O.B unit (d) Cannot be calculated
Question 12

The temperature at which the speed of sound in air becomes

double of its value at 0°C is [2002]
(a) 273K (b) 546 K
(c) 1092 K (d)OK

The equation of a fransverse wave travelling on a rope is given |
by v =10sin7{0.01x — 2.00t) where y and x are in cm and t

in seconds. The maximum transverse speed of a particle in the

rope is about [2000]
(a) 63 cm/s (b) 75 emfs
{c) 100 cm/s (d) 121 em/s

two sound waves of
ding path difference is
(2001}

I the phase difference between
wavelength 4 is 60°, the correspon

A
{b) 2

The tension in a piano wire is 10N. What should be the

tension in the wire to produce a note of double the frequency
: [2001]

(a) 5N (b) 20N
(c)40N (d) 8ON
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‘PL granite rod of 6{Jcm iength 1sj1ampedﬁt its middle pmnt y

and is set into longitudinal vibrations. The densﬁg of g'ramte is
2.7x10°% kg/m® and its Young's modulus is 9.27x10'°Pa.

What will be the fundamental frequency of the longitudinal
[2018]

‘ibrations

(a) 10kHz (b) 7.5kHz

(d) 2.5KkHz =g

(¢} 5kHz

resonates with a given tuning fork formlngl
standing waves with five antinodes between the two bridges
when a mass of 9 kg is suspended from the wire. When this
mass is replaced by a mass M, the wire resonates with the
same tuning fork formind three antinodes for the s.em'uel
positions of the bridges. The value of M is [2002]

(a) 25 kg [b) 5 kg
(€ 125 kg (d) 1/25 kg

A sonometer wire

A metal wire of linear mass density of 9.8 g/m is stretched w1th
a tension of 107kg weight between two rigid supports 1 metre
apart. The wire passes at its middle point between the poles
of a permanent magnet, and it vibrates in resonance when
carrying an aiternating current of frequency n. The frequency
n of the alternating source is [2003]

(a) 25 Hz (b
{c) 100 Hz

50 Hz

A 20 ¢m long sting, having a mass of 1.0 g, is fixed at both
the ends. The tension in the string is 0.5 N. The string is set
into vibrations using an external vibrator of frequency 100 Hz.
Find the separation (in ¢m) between the successive nodes on

the string. [2009]
(@) 15 cm (b) Sem
{c) 25 em (d} 22 em

A wbratmg string of certain length | under a tension T
resonates with a mode correspondmg to the first overtone
(third harmoruc) of an_air_column-of- Iength 75 cm inside a
tube closed at one end. The string also generates 4 beats per
second when excited along with a tuning fork of frequency n.
Now when the tension of the string is slightly increased the
number of beats reduces to 2 per second. Assuming the
velocity of sound in air to be 340 m/s, the frequency n of the

tuning fork in Hz is [2008}
{a) 344 {b) 336
(c) 117.3 (d) 109.3

I

‘A pipe of length 85 cm is closed from one end. Find the
number of possible natural oscillations of air column in the
pipe whose frequencies lie below 1250 Hz. The velocity of

sound in air is 340 m/s [2014]
(a) 12 - : (b)8
(€6 - (d)d




Tubé A has both ends open while fube B has one end c.!olsed
fothenwise they are identical. The ratio of fundamerizl |

frequency of tube A and B is [2002]
ayl1:2 b)l:4 .
fe)2:] (drd:1

A cylindrical tube, open at both ends, has a fundamental
frequency, f, in air. The tube is dipped verlically in water so
that half of it is in water. The fundamental frequency of the
air-column is now 12016)
(alf {v) f12 ' ;
{c) 3fi4 (d) 2f

\n open pipe is in resonance in its 2 harmonic with tuning
| Bfork of frequency. f, . Now it is closed at one end. If the
the tuning fork is increased slow!y from f, then

frequency of
again a resonance is obtained with a frequency f; - If in this
" Bcase the pipe vibrates n® harmonics, then [2005]
(@ n=3 h=3h ) =3 fo= o
E 5 ~
() n=5, fo=7h . () n=5 fa——fr

Question 10

at its ends is driven by a

A string 20m long and fixed

94QHz vibrator. The string vibrates in its third harmonic’

its fundamental frequency
mode. The speed of the wave and i | [2019].

is
(a) 320m/s120Hz
(c) 180m/s,120Hz

hollow pipe of length 0.8 mis closed at one end. At its open
nd a 0.5 m long uniform siing is vibrating in its second
harmonie-and-it resonates with the fundaméntal frequency of
the pipe. If the tension in the wire is 50 N and the speed of

(s) 180m/s,80Hz
() 320m/ s,80Hz

sound is 320ms™!. the mass of the string is [2010)
(a) 5 grams {b) 10 grams
{c) 20 grams (d) 40 grams

Question 12

5. The

A string of length im and mass 53 is ﬁxe# at both end _
ing is B.ON . The string is set into vibrafion

tor  of frequency 100Hz. The

ar tion DE 2 cCe! ive the string i C10‘52 to
tween Su Cess! a5
separa b llDd on E S

a‘
tension in the sty
ing an external mbra

(a} 200cm (6) 10.0cm

(d) 166em

(c) 33.3cm

R R T S S S T

A heavy ball of mass M is suspended from the ceiling ofa
car by a light string of mass i (n7< <M). When the car is at

rest, the speed of transverse waves in the string is 60ms™
When the car has acceleralion a, the wave- speed incréases|

to 60.5ms™. The value of a, in terms of gravitational

acceleration g, is closest to [2019]
. g
{a) 0 (b) 2
(c) g . a8
: & (d) 10

Question 14

nate tube with tuning fork of frequency b12Hz, first

In a réso

resonance OCCUTS at water level equalto 3U.3cm and second
resonance nccurs at 63. 7 em. The maximum poss1bie errar in

[2005]

(b) 51.2 cmifs
{d) 153.6 cm/s

In the experiment for the determination of the speed of sound
in air using the resonance column method, the length of the
air column that resonates in the fundamental mode, with a
tuning fork is 0.1 m. When this length is changed to 0.35 m,
the same tuning fork resonates with the first overtone.
Calculate the end correction [2003)

(a) 0.012m (b) 0.025m
{c} 0.05m (d) 0.024m




A student is performing the experiment of Resonance
Column. The diameter of the column tube is 4cm The
frequency of the tuning fork is 512Hz. The air temperature is
38°C in which the speed of sound is 336m/s. The zero of

the meter scale coincides with the top end of the Resonance
column tube. When the first resonance ogcurs, the reading of
the water level in the column is . [2012]
{b) 15.2em

(d) 17.6cm

(a} 14.0 cm
{c) 164 em

A string is stretchet! between fixed points separated by 75.0
em. It is observed to have resonant frequencies of 420 Hz and
315 Hz. There are no other resonant frequencies betweenf

two. The lowest resonant frequency for this string is [2015]
wosk  NEET
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A end and open at the other,

resonates with a tuning fork when the smallest length of the

m. The next larger length of the column
[2016]

(a) 205 Hz

{c) 105 Hz [d) 155 Hz

n air column, closed at one

column is 50 ¢
g with the same tuning fork is

{(b) 100 cm
(d} 200 cm

resonatin:
(a) 66.7 cm
{c) 150 em

Question 19
RS

The fundamental frequency of a closed organ pipe of length
20cm is equal to the second overtone of an organ piﬁe open

fat both-the-endsThe-length of organ pipe open at both the

ends is [2015]
{a) 100 em (b) 120 cm
{c) 140 em (d) 80 cm

n open organ pipe has the same

he second overtone of @

| firequency as the first overtone of a closed pipe L mefre long.;

he length of the open pipe will be . [2016]
[
— (b) 4L

(a) 5

i L S (d) 2 L

The two nearest harmonics of a tube closed at one end and-
' open at other end are 220 Hz and 260 Hz. What is the
o (2017]

fundamental frequency
(a) 10 Hz (b) 20 Hz
(c) 30 Hz {d) 40 Hz

The fundamental frecpiency in an open argan pipe is equal to
the third harmonic of a closed organ pipe. If the length of
the closed organ pipe is 20em the length of the open organ
pipe is [2018]
(a) 13.2em {b) 8cm

(c) 12.5¢cm (d) 16em

Question 24

A string is stretched between fixed points separated by
75.0cm. It is observed to have resonant frequencies of 420 Hz

and 315 Hz. There are no other resonant frequencies between’
these two, Then, the lowest resonant frequency for this string §

is [2008)
(a) 1.05 Hz (b) 1050 Hz
(c) 105 Hz (d) 105 Hz

Level UP
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Question 1

In a guitar, two strings A and B made of same material
areslightly out of tuneand producebeats of frequency
6 Hz. When tension in Bis slightly decreased, the beat
frequency increases to 7 Hz. If the frequency of A is
530 Hz, the original frequency of B will be

(a) 523 Hz (b) 524 Hz

(c) 536 Hz (d) 537 Hz (2020)

Question 2

Three sound waves of equal amplitudes have
frequencies (n - 1), n, (n + 1). They superimpose
to give beats. The number of beats produced per
second will be
(a) 1 (b) 4 (@3 (@2

(NEET-II 2016)

Question 3

A source of unknown frequency gives 4 beats/s when
sounded with a source of known frequency 250 Hz.
The second harmonic of the source of unknown
frequency gives five beats per second, when sounded
with a source of frequency 513 Hz. The unknown

frequency is
(a) 240 Hz (b) 260 Hz
(c) 254 Hz (d) 246 Hz (2013)

Question 4

Two sources of sound placed close to each other, are

emitting progressive waves given by
¥, = 4sin6007tt and y, = 5sin6087t

An observer located near these two sources of sound

will hear

(a) 4 beats per second with intensity ratio 25 : 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)

Question 5

Two identical piano wires, kept under the same
tension T have a fundamental frequency of
600 Hz. The fractional increase in the tension of
one of the wires which will lead to occurrence of
6 beats/s when both the wires oscillate together
would be
(a) 0.01 (b) 0.02 (c) 0.03 (d) 0.04

(Mains 2011)

Question 6

A tuning fork of frequency 512 Hz makes
4 beats per second with the vibrating string of a
piano. The beat frequency decreases to 2 beats
per second when the tension in the piano string is
slightly increased. The frequency of the piano string
before increasing the tension was

(a) 510 Hz (b) 514 Hz

(c) 516 Hz (d) 508 Hz (2010)

Question 7

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

(@ 7 (b) 8

(c) 3 (d 5 (2009)

Question 8

Two vibrating tuning forks produce waves given by
¥, =4 5in500mt and y, = 2 sin5067¢. Number of beats
produced per minute is

(a) 360 (b) 180

(c) 60 d) 3 (2006)

Question 9

Two sound waves with wavelengths 5.0 m and
5.5 m respectively, each propagates in a gas with
velocity 330 m/s. We expect the following number
of beats per second.

(a) 6 (b) 12

(©) 0 @1 (2006)

RANKERS- JEE Mains and NEET




Question 10

Two waves of wavelengths 50 cm and 51 cm
produced 12 beats per second. The velocity of sound
is

(a) 340 m/s
(c) 306 m/s

(b) 331 m/s
(d) 360 m/s (1999)

Doppler Effect

Question 11

Two cars moving in opposite directions
approach each other with speed of 22 m st
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 is
(velocity of sound is 340 m s™)

(a) 361 Hz (b) 411 Hz

(c) 448 Hz (d) 350 Hz (2017)

Question 12

A siren emitting a sound of frequency
800 Hz moves away from an observer towards a cliff
ata speed of 15 m s™'. Then, the frequency of sound
that the observer hears in the echo reflected from
the cliff is (Take velocity of sound in air = 330 m 59

(a) 838 Hz (b) 885 Hz
(c) 765 Hz (d) 800 Hz  (NEET-I2016)
Question 13

A source of sound S emitting waves of frequency
100 Hz and an observer O are located at some |
distance from each other. The source is moving
with a speed of 19.4 m s™' at an angle of 60° with
the source observer line as shown in the figure. The
observer is at rest. The apparent frequency observed
by the observer (velocity of sound in air 330 m s™'),
is Vg

(a) 106 Hz

(b) 97 Hz s

(c) 100 Hz S . 0

(d) 103 Hz (2015)

Question 14

‘A speeding motorcyclist sees traffic jam ahead him.
He slows down to 36 km hour. He finds that traffic
has eased and a car moving ahead of him at 18 km
hour! is honking at a frequency of 1392 Hz. If the
speed of sound is 343 m s, the frequency of the

honk as heard by him will be
(a) 1332 Hz (b) 1372 Hz
(c) 1412 Hz (d) 1454 Hz (2014)

A train moving at a speed of 220 m s~ towards a
stationary object, emits a sound of frequency
1000 Hz. Some of the sound reaching the object gets
reflected back to the train as echo. The frequency of
the echo as detected by the driver of the train is
(Speed of sound in air is 330 m s \

(a) 3500 Hz
(c) 5000 Hz

(b) 4000 Hz
(d) 3000 Hz  (Mains 2012)

The driver of a car travelling with speed 30 m/s
towards a hill sounds a horn of frequency 600 Hz. If
the velocity of sound in air is 330 m/s, the frequency
of reflected sound as heard by driver is

(a) 555.5Hz (b) 720 Hz

(c) 500 Hz (d) 550 Hz (2009)

A car is moving towards a high cliff. The driver
sounds a horn of frequency f. The reflected sound
heard by the driver has frequency 2f . If v is the
velocity of sound, then the velocity of the car, in the
same velocity units, will be :

@) vi2 (b) v/3
(c) vi4 (d) v/2 (2004)

Question 18

A whistle revolves in a circle with angular speea
® = 20 rad/s using a string of length 50 cm. If the
frequency of sound from the whistle is 385 Hz,
then what is the minimum frequency heard by an
observer which is far away from the centre (velocity
of sound = 340 m/s)
(a) 385 Hz

(c) 394 Hz

(b) 374 Hz
(d) 333 Hz (2002)

Question 19

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

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

(c) 200 m/s (d) 2000 m/s (1991)

RANKERS- JEE Mains and NEET
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Question 1

A transverse wave is represented by y = 2sin(wt — kx) cm.
The value of wavelength (in cm) for which the wave
velocity becomes equal to the maximum particle
velocity will be

(a) 4m (b) 21 ()« (d) 2

(26" July 2" Shift 2022)

Question 2

2n
.In the wave equation y =0.5sin ; (400t — x) m, the

velocity of the wave will be
(a) 200 m/s (b) 20032 m/s
(c) 400 m/s (d) 400v2 m/s
(28" July 1 Shift 2022)

Question 3

“A longitudinal wave is represented by
4 ' X
x=10 stn(nt = X)cm.

The maximum particle velocity will be four times the
wave velocity if the determined value of wavelength is
equal to

@2 ()5t (O @ %"

(29" June 1°* Shift 2022)

Question 4

. A sound'wave of frequency 245 Hz travels with the
speed of 300 m s™! along the positive x-axis. Each
point of the wave rhovés to and fro through a total
distance of 6 cm. What will be the mathematical
expression of this travelling wave?

(a) Y(x, ) =0.06[sin 5.1x - (1.5 x 10°)t]
(b) Y(x, t) = 0.06[sin 0.8x - (0.5 x 10°)¢]
(c) Y(x,t) =0.03[sin 5.1x - (0.2 x 10°)1]
(d) Y(x,t)=0.03[sin 5.1x - (1.5 x 10*)¢]
; (17% March 2" Shift 2021)

Question 5

. Two identical strings X and Z made of same material
have tension Ty and T, in them. If their fundamental
frequencies are 450 Hz and 300 Hz, respectively,
then the ratio T,/ T is
(a) 2.25
(c) 1.25

(b) 0.44
(d) 1.5
(2" Sep 1 Shift 2020)

Rabul Sir

Question 6

A uniform thin rope of length 12 m and mass
6 kg hangs vertically from a rigid support and
block of mass 2 kg is attached, to its free end.
A transverse short wave train of wavelength
6 cm is produced at the lower end of the rope. What
is the wavelength of the wavetrain (in cm) when it
reaches the top of the rope?
(a) 3 (b) 6 (c) 12 (d) 9

(3 Sep I** Shift 2020)

Question 7

Speed. of a transverse wave on a straight wire
(mass 6.0 g, length 60 cm and area of cross-section
1.0 mm?) is 90 m s~_. If the Young’s modulus of wire is
16 x 10" N m2, the extension of wire over its
natural length is
(a) 0.03 mm

(¢) 0.02 mm

(b) 0.04 mm
(d) 0.01 mm
(7% Jan I°' Shift 2020)

Question 8

A transverse wave travels on a taut steel wire with a
velocity of v when tension in it is 2.06 x 10* N. When
the tension is changed to T, the velocity changed to
v/2. The value of T'is close to
(a) 10.2 x 10*°N (b) 5.15x 10°N
(c) 2.50 x 10* N (d) 30.5x 10*N

(8" Jan 2" Shift 2020)

Question 9

Three harmonic waves having equal frequency v
and same intensity I, have phase angles O'Z and

—g respectively. When they are superimposed the

intensity of the resultant wave is close to
(a) 021, (b) I, (c) 31, (d) 581,

(9" Jan 1+ Shift 2020)

Question 10

.A progressive wave travelling along the positive
x-direction is represented by y (x, £) = Asin(kx - wt + ¢).
Its snapshot at t = 0 is given in the figure.

RANKERS- JEE Mains and NEET
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For this wave, the phase ¢ is
(a) m/2 (b) (c) 0 (d) -m/2
(12" April 1+ Shift 2075

Question 11

.A small speaker delivers 2 W of audio output. &
what distance from the speaker will one det==
120 dB intensity sound? [Given reference intensi
of sound as 1072 W/m?)

(a) 30cm (b) 10cm (c) 40cm  (d) 20 cm
(12" April 2" Shift 2008}

Question 12

A heavy ball of mass M is suspended from the ceilisg®
of a car by a light string of mass m (m << M). W7

the car is at rest, the speed of transverse waves =
the string is 60 m s~. When the car has acceleratias
a, the wave speed increases to 60.5 m s'. The vaia
of a, in terms of gravitational acceleration g =
close;t to . p 4
(a) . (b) o (c) i (d)

(9" Jan I* Shift 2005

Question 13

.Equation of travelling wave on a stretched string
linear density 5 g/m is y = 0.03 sin(450¢ - 9x) whes
distance and time are measured in SI units. T8
tension in the string is
(@ 10N (b) 75N (¢) 5N (d)12.5N

(11" Jan 1* Shift 20°5

Question 14

The equation of a wave on a string of linear mass
density 0.04 kg m™" is given by

y=0.02(m)sin[27‘t( o )]
, 0.04(s) 0.50(m)

The tension in the string is
(a) 6.25N (b) 40N
(c) 125N - (d) 05N (2010)

Question 15

RANKERS- JEE Mains and NEET

The speed of sound in oxygen (O,) at a certain
temperature is 460 m s™'. The speed of sound in
helium (He) at the same temperature will be (assume

both gases to be ideal)
(a) 330ms! (b)1460 m s™!
(c) 500 ms™! (d) 650 m s} (2008)

Question 16

A sound absorber attenuates the sound level by

20 dB. The intensity decreases by a factor of

(a) 100 (b) 1000  (c) 10000 (d) 10
(2007)

Question 17

Numerical Value Type

".'The speed of a transverse wave passing through a
string of length 50 cm and mass 10 g is 60 m s'. The
area of cross-section of the wire is 2.0 mm? and its
Young’s modulusis 1.2 x 10" Nm 2, The extension of
thewireoveritsnaturallength duetoits tension willbe
x % 107> m. The value of x is

(29" July 2" Shift 2022)

The percentage increase in the speed of transverse
waves produced in a stretched string if the tension is
increased by 4%, will be %.

(25 Feb 2" Shift 2021)

Two waves are simultaneously passing through a
string and their equations are : y, = A;sink(x - vt),
¥, = Assink(x — vt + x;). Given amplitudes A, = 12 mm
and A, = 5 mm, x, = 3.5 cm and wave number
k = 6.28 cm™!. The amplitude of resulting wave will
be mm.

(26™ Aug 2" Shift 2021)

Question 20

A wire of density 9 x 107 kg cm™ is stretched
between two clamps 1 m apart. The resulting strain
in the wire is 4.9 x 10 The lowest frequency of
the transverse vibrations in the wire is (Young’s
modulus of wire Y = 9 x 10" N m?), (to the nearest

(an S@P ond Sh[ft 2020)

integer),




