
PHYSICS

BOOKS - MODERN PUBLISHERS PHYSICS (HINGLISH)

WAVES

Example

1. Calculate the distance that sound travels in air when a tuning fork of

frequency 250 Hz makes 44 vibrations. Take, velocity of sound in air = 320

m/s.

Watch Video Solution

2. A steel wire 0.72 m long has a mass of  kg . If the wire is

under a tension of 60 N, what is the speed of transverse waves on the

5.0 × 10− 3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WRz2XX312XVC
https://dl.doubtnut.com/l/_VdTXYXjpajQ4


wire ?

Watch Video Solution

3. The density of a wire used in the experiment is . If a

stress of  is given to the wire, determine the speed of

transverse wave in the wire.

View Text Solution

6.9 × 103kg/m3

2.5 × 108N /m2

4. At C a copper wire is held taut between two rigid supports, with

negligible tension. If the temperature is now reduced to , �nd the

speed of transverse wave in the wire. 

For copper coe�cient of linear expansion  Young's

modulus   

Density 

Watch Video Solution

27∘

12∘C

= 1.7 × 10− 5. ∘ C − 1

= 1.4 × 1011N /m2

= 9 × 103kg/m3

https://dl.doubtnut.com/l/_VdTXYXjpajQ4
https://dl.doubtnut.com/l/_4O698nx4Xhfq
https://dl.doubtnut.com/l/_nQTU0Z9ZQSaA
https://dl.doubtnut.com/l/_eZZYOmCfCPZV


5. At one end of a brass bar, 1 km long, a source of sound is placed. Two

sounds are heard at the other end of the bar, by an interval of 2.6

seconds. Determine the velocity of sound in brass if its velocity in air is

330 m/s.

Watch Video Solution

6. A stone is dropped in an 80 m deep well and its splash is heard 4.28

seconds later. Calculate the speed of sound in air.

Watch Video Solution

7. The speed of sound in a liquid of density  is 1000 m/s.

Determine the bulk modulus of elasticity of the liquid.

Watch Video Solution

2 × 103kg/m3

https://dl.doubtnut.com/l/_eZZYOmCfCPZV
https://dl.doubtnut.com/l/_UUmKhQT32rbe
https://dl.doubtnut.com/l/_QcvNpfCdcZ8m


8. Estimate the speed of sound in air at standard temperature and

pressure. The mass of 1 mole of air is ,  for air .

Watch Video Solution

29.0 × 10− 3kg λ = 7/5

9. At what temperature will the speed of sound be double of its value at

 ?

Watch Video Solution

0∘C

10. Sound waves of wavelength 2 m are produced in air at S.T.P. by a

tuning fork of frequency 180 Hz. What will be the increase in wavelength

of the sound waves if the temperature of air is  ?

Watch Video Solution

30∘C

https://dl.doubtnut.com/l/_hxGUxILXWPzT
https://dl.doubtnut.com/l/_tdopW6CvbzZK
https://dl.doubtnut.com/l/_ziIapXzp1j35


11. At N.T.P., the speed of sound in air is 333 m/s. Calculate the speed of

sound in hydrogen at  and 2.5 atmospheric pressure. Air is 16 times

denser than hydrogen.

Watch Video Solution

560∘C

12. The ratio of densities of helium and hydrogen is 4 : 2. Calculate the

temperature at which the speed of sound in helium will be equal to speed

in hydrogen at C ?

Watch Video Solution

27∘

13. Consider air is composed of 4 parts of nitrogen and 1 part of oxygen.

At S.T.P., speed of sound in dry air in 332 rad/s. If the ratio of densities of

oxygen and nitrogen at S.T.P. is 16 : 14, calculate the velocity of sound in

nitrogen under similar conditions.

Watch Video Solution

https://dl.doubtnut.com/l/_7R4Hy1l3OyrP
https://dl.doubtnut.com/l/_uTmtudeGnsbZ
https://dl.doubtnut.com/l/_bI9RR0KgKOaC


14. The displacement y of a particle in a medium can be expressed as 

  

where all quantities are in SI units. Find the speed of the wave.

Watch Video Solution

y = 10− 4 sin(10t + 2x + π/4)

15. A wave travelling along a strong is described by 

  

in which the numerical constants are in SI units 

and . Calculate (a) the amplitude. (b) the wavelength (c) the

period and frequency of the wave. Also , calculate the displacement y of

the wave at a distance  cm and time t=20 s?

Watch Video Solution

y(x, t) = 0.005 sin(80.0x − 3.0t)

(0.005m, 80.0radm− 1

3.0rads− 1)

x = 30.0

16. A wave travelling in a string is y(x, t) = 0.4 sin (30x - 2t) where all

numerical constants are in SI units. Calculate the displacement at a

distance of 25 cm and t = 6s.

https://dl.doubtnut.com/l/_n50ONLRvVz2n
https://dl.doubtnut.com/l/_Ws4Nzo587Bpr
https://dl.doubtnut.com/l/_Bdf8oqBO4jq8


Watch Video Solution

17. In a stretched string, the speed of a wave is 25 m/s and its frequency is

60 Hz. Determine the phase di�erence in radian between two points

situated at a disatance of 8 cm on the string.

Watch Video Solution

18. For a progressive wave propagating along positive X-direction,

amplitude, frequency and velocity are 10 cm, 300 Hz and 440 m/s,

respectively. Write the equation of the wave.

Watch Video Solution

19. The equation of a plane wave is

 where units of y, t and x are 

 cm, s and m respectively. Write its general expression of phase and

also determine 

y = 3 × 10− 0.01x cos(600t − 0.78x + π/2)

10− 5

https://dl.doubtnut.com/l/_Bdf8oqBO4jq8
https://dl.doubtnut.com/l/_OcObCjj64jJ3
https://dl.doubtnut.com/l/_7pcoR2LIUC93
https://dl.doubtnut.com/l/_14tZBBV8nxjM


(i) its phase at x = 0, t = 0 

(ii) phase di�erence between the points separated by 25 cm along X-axis. 

(iii) amplitude at x = 200 m

Watch Video Solution

20. A simple harmonic wave train is oscillating with 100 vibration/s and

has an amplitude of 1 cm. It is progressig along positive X-axis with a

velocity of 10 m/s. At x = 150 cm from the orgin and t = 5 s, determine 

(i) the displacement 

(ii) the particle velocity 

(iii) particle acceleration

Watch Video Solution

21. The distance between two successive nodes in a stationary wave is 30

cm. Calculate the frequency of wave if its speed is 250 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_14tZBBV8nxjM
https://dl.doubtnut.com/l/_ha9DC4cYn66S
https://dl.doubtnut.com/l/_GfvKq023SIWy


22. A stationary wave is formed by superposition of two constituent

waves, having amplitude, frequency and velocity as 10 cm, 40 Hz and 200

cm/s, respectively. Write the equation of the stationary wave.

Watch Video Solution

23. A stationary wave is formed by superposition of two waves given by 

64.88   

where x, y are in metres and t is in seconds. Determine the displacement

of a particle situated at a distance of x = 0.5 m.

Watch Video Solution

y1 = 0.02 sin(3πt − x) and y2 = 0.02 sin(3πt + x)

24. A metal wire is clamped between two rigid supports 1 m apart. It is

stretched with a tension of 20 N. If mass of wire is 9.8 g, determine its

fundamental frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_GfvKq023SIWy
https://dl.doubtnut.com/l/_bbtQIgJ6Brij
https://dl.doubtnut.com/l/_mAwTOY3P8SlC
https://dl.doubtnut.com/l/_JYKSTn1rN8Zw


25. A sonometer wire has a length of 0.75 m and density of the material of

the wire is . If the wire can bear a stress of 

without exceeding the elastic limit, what fundamental frequency can be

produced in the wire ?

Watch Video Solution

104kg/m3 7.5 × 108N /m2

26. What will be the fundamental note emitted by a string of length

 cm under a tension of 6.28 kg st if its radius and density are 0.2

mm and 19.6 , respectively ?

Watch Video Solution

20√10

g/cm3

27. A rope of mass 250 g is 5.5 m long. It is stretched under a tensional

force of 2 kg wt. If the wire is �xed at one end and is shaken by hand at

the other end, what frequency will make it break into four segments ?

Take, g = 980 .cm/s2

https://dl.doubtnut.com/l/_JYKSTn1rN8Zw
https://dl.doubtnut.com/l/_H6ss3OzF7azQ
https://dl.doubtnut.com/l/_2DroYt6E4jnx
https://dl.doubtnut.com/l/_UtxeWRHaUGni


Watch Video Solution

28. A fundamental note of frequency 250 Hz is produced by a wire of

length 105 cm by 1 kg wt. When stretched by a force of 3 kg wt its pitch is

raised by a major tone. Determine the increase in its length.

Watch Video Solution

29. A sonometer wire has a length of 115 cm between its two �xed ends.

Determine the positions where the two bridges can be placed so that the

fundamental frequencies of the three segments so formed are in the

ratio of 1 : 4 : 20.

View Text Solution

30. Calculate the fundamental frequency of an organ pipe, of length 0.8 m

open at both ends if the velocity of sound in air is 330 m/s. What will be

the fundamental frequency if one end of the pipe is closed ?

https://dl.doubtnut.com/l/_UtxeWRHaUGni
https://dl.doubtnut.com/l/_Kr1vmDIw71Ao
https://dl.doubtnut.com/l/_cKGGheReSuIw
https://dl.doubtnut.com/l/_2W1Eq48Pu8pR


Watch Video Solution

31. A pipe 30.0 cm long is open at both ends. Which harmonic mode of

the pipe resonates with a 1.1kHz source? Will resonance with the same

source be observed if one end of the pipe is closed ? Take the speed of

sound in air as .

Watch Video Solution

330ms− 1

32. The second overtone of a closed organ pipe is in unison with the

fourth overtone of the open organ pipe. Calculate the ratio of length of

the two pipes.

Watch Video Solution

33. The second overtone of an open pipe beats with the seconds overtone

of a closed pipe with a beat frequency of 3.2 Hz. If the fundamental

https://dl.doubtnut.com/l/_2W1Eq48Pu8pR
https://dl.doubtnut.com/l/_r9Vih6szTQHK
https://dl.doubtnut.com/l/_wgb2cj5iJZ5c
https://dl.doubtnut.com/l/_sh3XtOTYTOrf


frequency of closed organ pipe is 120 Hz, calculate the lengths of the

pipes. Take, Velocity of sound in air = 320 m/s

Watch Video Solution

34. A well of certain depth has vertical sides and wataer at its bottom

resonates at 8 Hz (not at a frequency lower than this). Calculate the

depth of the well if density of air in the well is 1.12  and bulk

modulus is .

Watch Video Solution

kg/m3

1.35 × 105N /m2

35. At a temperature of , a resonance air column resonates with a

tuning fork of frequency 525 Hz. The resonated air column has two

successive lengths equal to 15 cm and 53 cm. Calculate the speed of

sound at  and the end correction.

Watch Video Solution

30∘C

0∘C

https://dl.doubtnut.com/l/_sh3XtOTYTOrf
https://dl.doubtnut.com/l/_EwDHyaMXMBHY
https://dl.doubtnut.com/l/_HAnHlvI7vAgm
https://dl.doubtnut.com/l/_yFgKbtkwZHoN


36. Determine the possible harmonics in the longitudinal vibrations of a

rod clampred in the middle.

Watch Video Solution

37. A tuning fork X is initially in unison with another tuning fork Y of

frequency 342 Hz. The points of the prongs of fork X are �led so that it

now produces 4 beats per second when sounded together with Y.

Determine the pitch of X after �ling.

Watch Video Solution

38. When two tuning fork were sounded together 5 beats/s were

produced, with one fork of frequency 282 cps. On another fork of

unknown frequency a little wax is placed and as a result, the pair now

produces 3 beats/s. Determine the freqency of the unknown fork.

Watch Video Solution

https://dl.doubtnut.com/l/_yFgKbtkwZHoN
https://dl.doubtnut.com/l/_J2ZYhAPpOzin
https://dl.doubtnut.com/l/_m5u5rAHiHFUU
https://dl.doubtnut.com/l/_0M5bzUAYT2jK


39. A tuning fork A of frequency 256 Hz when sounded with tuning fork B

of unknown frequency produces 4 beats/s. When B is loaded with wax, 6

beats/s were heard. If some of the wax is reduced, the number of beats

again reduces to 4 beats/s. Determine the initial frequency of B.

Watch Video Solution

40. When a tuning fork X is sounded with tuning fork Y (v = 256 Hz), 4

beats/s are produced but when X is sounded with tuning fork Z(v = 258

Hz), 6 beats/s are produced. What is the frequency of tuning fork X ?

Watch Video Solution

41. A set of 22 tuning forks is arranged in a series of increasing

frequencies. If each fork gives 5 beats per second with the preceding one

and last one sounds with the octave of the �rst, then �nd the frequencies

of the �rst and the last forks.

Watch Video Solution

https://dl.doubtnut.com/l/_0M5bzUAYT2jK
https://dl.doubtnut.com/l/_7FCHFjMVfRIq
https://dl.doubtnut.com/l/_nqp5TnXzM64r


Watch Video Solution

42. A sonometer wire is in unison with a tuning fork of frequency 150 Hz.

If the tension in the wire is increased by 1%, how many beats per second

will be heard ?

Watch Video Solution

43. A sonometer wire of 1 m length is divided into two parts by a movable

bridge. The two parts di�er by 3mm and produce two beats per second

when sounded together. Find their frequencies.

Watch Video Solution

44. A sonometer wire of certain length is stretched under a tension of 5

kgf and vibrates in unison with a tuning fork of unknown frequency. When

the tension is changed to 4 kgf, it produces 5 beats per second with the

tuning fork. Determine the frequency of tuning fork.

https://dl.doubtnut.com/l/_nqp5TnXzM64r
https://dl.doubtnut.com/l/_omfROVYOzGMb
https://dl.doubtnut.com/l/_l9TC3q6JJtC2
https://dl.doubtnut.com/l/_3nW4IQAXEj1z


Watch Video Solution

45. Two air columns of resonance tubes of lengths 110 cm and 112 cm give

25 beats in 20 seconds. If each air column is sounding its fundamental

mode, calculate the velocity of sound.

Watch Video Solution

46. Two tuning forks give 4 beats/s when sounded together. First tuning

fork resounds with a closed air column 20 cm long and second tuning

fork resounds with an open air column 40.5 cm long. Determine the

individual frequencies of the two tuning forks neglecting end correction.

Watch Video Solution

47. An observer and source are approaching one another with a relative

velocity of 50 m/s. If the true frequency of the source is 1000 Hz,

determine the observed frequency when 

https://dl.doubtnut.com/l/_3nW4IQAXEj1z
https://dl.doubtnut.com/l/_xA8Yq4jRpMog
https://dl.doubtnut.com/l/_LqFRjSAFtYlg
https://dl.doubtnut.com/l/_62yzG32q0WpL


(i) Observer is stationary 

(ii) Source is stationary

Watch Video Solution

48. The sirens of two ambulances have a frequency of 500 Hz each. An

observer hears the sirem from the two engines, one approaching him

with a speed of 18 km/hr and other going away from him at a speed of 36

km/hr. Determine the di�erence in frequency of two sirens heard by the

observer. Take, speed of sound in air = 340 m/s.

Watch Video Solution

49. A man stands on a railway crossing and when a train approaches and

recedes from him, he receives frequencies of 2.4 kHz and 1.8 kHz,

respectively. Determine the velocity of the train. Take, Speed of sound in

air = 320 m/s

Watch Video Solution

https://dl.doubtnut.com/l/_62yzG32q0WpL
https://dl.doubtnut.com/l/_DwkWbUbLiKHR
https://dl.doubtnut.com/l/_bdyWQpE1QUuH


50. The frequencies of whistle produced by two persons (X and Y)

standing few metres apart, on a quiet day is 550 Hz each. What will be the

number of beats heard by each of them in one second when X starts

movig towards Y with a velocity of 2 m/s ?

Watch Video Solution

51. A bus standing at a bus stand blows a horn 300 Hz in still air. The

speed of sound in still air = 340 m/s. 

Determine : 

(i) the frequency of the horn heard by a man running away fro the bus at

8 m/s and speed of sound in this case. 

(ii) wavelength of sound received by the man.

Watch Video Solution

https://dl.doubtnut.com/l/_bdyWQpE1QUuH
https://dl.doubtnut.com/l/_Y0Uz5NFOxtJ0
https://dl.doubtnut.com/l/_y6z7v8i6tTZX


52. A rocket is movig at a speed of 200 m/s towards a stationary target.

While moving, it emits a wave of frequency 1000 Hz. Some of the sound

reaching the target gets re�ected back to the rocket as an echo. Calculate

(a) the frequency of the sound as detected by the target and (b) the

frequency of the echo as detected by the rocket.

View Text Solution

53. An ambulance �tted with a siren of v = 400 Hz is going towards a

vertical wall at a speed of 54 km/hr. A person standing on the road,

behind the ambulance, listens to the siren sound coming from the

ambulance as well as that coming after re�ection from the wall. Calculate

the apparent frequency of the sound wave 

(a) directly coming from the siren to the person, and 

(b) coming after re�ection from the wall 

Take, speed of sound = 340 m/s

Watch Video Solution

https://dl.doubtnut.com/l/_FSfpjSmdKBja
https://dl.doubtnut.com/l/_HBQSrhalkMQM


Problem

54. Two buses X and Y are approaching each other and their velocities are

120 km/hr and 140 km/hr, respectively. The frequency of horn emitted by X

as heard by the passengers in Y is 1100 Hz. What will be the frequency of

the horn heard by the passenger in X. Velocity of sound = 340 m/s.

Watch Video Solution

1. A metallic rod of length 1m is rigidly clamped at its mid point.

Longirudinal stationary wave are setup in the rod in such a way that

there are two nodes on either side of the midpoint. The amplitude of an

antinode is . Write the equation of motion of a point 2 cm

from the midpoint and those of the constituent waves in the rod,

(Young,s modulus of the material of the rod  , density 

). Both ends are free.

Watch Video Solution

2 × 10− 6m

= 2 × 1011Nm− 2

= 8000kg − m− 3

https://dl.doubtnut.com/l/_OlSQVQZ64RX7
https://dl.doubtnut.com/l/_kijhLxzyCjQq


2. The frequency of a source of sound is f. A sound wave from this source

is moving horizontally twoards right. The wave is re�ected from a large

vertical plane moving towards left with a speed v. 

The speed of sound in medium is C. Find the 

(a) number of waves striking the surface per second. 

(b) Wavelength and frequency of re�ected wave. 

(c) beat frequency.

View Text Solution

3. The disturbance of a wave is represented by the equation

 x, y are in m and t is in

second. 

Find the positions at which 

(a) a node will be formed. 

(b) an antinode will be formed. 

Also �nd speed and wavelength of the wave.

Watch Video Solution

y(x, t) = 0.04 cos(100πt + )cos(20πx)
π

2

https://dl.doubtnut.com/l/_K8PsvGg2JvDx
https://dl.doubtnut.com/l/_tgwFdQTPSzpD


4. The fundamental frequency of a tube closed at one end is 256 Hz. What

should be length of tube on the day when temperature is C. Also �nd

the frequency of �fth overtone. Speed of sound at  is 330 m/s.

Watch Video Solution

23∘

0∘C

5. A police car moving with speed 5 m/s is blowing a siren of frequency

600 Hz and travelling towards a vertical wall. Calculate 

(a) number of beats heard in 1 s by driver of car. 

(b) beats heard by a person standing between car and well. 

(c) beats heard by a person standing behind the car. (Speed of sound is

340 m/s)

Watch Video Solution

6. A source of sound of frequency 170 Hz is placed in front of a wall (W'W)

at a distance of 3 from it as shown in �gure. A detector is also placed in

https://dl.doubtnut.com/l/_tgwFdQTPSzpD
https://dl.doubtnut.com/l/_vqqBgIhPS5zk
https://dl.doubtnut.com/l/_YZrEn0D24fP9
https://dl.doubtnut.com/l/_NjV0IxysR186


front of wall at the same distance from the wall. 

What will be the minimum distance between source and detector so that

maximum sound is heard by dector. Speed of sound is 340 m/s. 

View Text Solution

7. The vibrations of a string �xed at both ends are described by the

equation   

(a) What is the maximum displacement of particle at x = 5.66 cm ? (b)

What are the wavelengths and the wave speeds of the two transvers

waves that combine to give the above vibration ? (c ) What is the velocity

of the particle at x = 5.66 cm at time t = 2.00s ? (d) If the length of the

string is 10.0 cm, locate the nodes and teh antinodes. How many loops

are formed in the vibration ?

Watch Video Solution

y = (5.00mm)sin[(1.57cm− 1)x]sin[(314s− 1)t]

https://dl.doubtnut.com/l/_NjV0IxysR186
https://dl.doubtnut.com/l/_TCjPBUXHrCH4


8. To one end of a light string, a small source of sound of frequency 1000

Hz is attached. Source is now whirled in a vertical circle of radius 3m. An

observer is also located in the same plane at a large distance and at the

same height as centre of circle as shown in �gure. 

(a) What will be the maximum frequency heard by the observer if speed of

sound in air is 340 m/s and g = 10 .  

 

(b) Calculate the frequency heard by the observer when it is situated at a

large distance vertically above centre of circle as shown. 

View Text Solution

m/s2

9. A uniform rod of mass 1.2 kg and length 50 m is supported by two

similar and identical wires as shown in �gure. At what position of the rod,

a 4.8 kg mass should be placed so that the same tuning fork may excite

the left side of the wire with fundamental frequency and right side of the

https://dl.doubtnut.com/l/_GyyV0iGZkYER
https://dl.doubtnut.com/l/_IYkqUeEXzzxY


Practice Problems

wire with �rst overtone, (g = 10 )  

View Text Solution

m/s2

1. 1800 waves are passing through a point in 2 minutes in a medium.

What will be the wavelength if the speed of wave in the medium is 900

m/s ?

Watch Video Solution

2. A transverse wave of speed 70 m/s is set up in an aluminum wire of

diameter 1.60 mm. Calculate the tension in wire if its density is

.

View Text Solution

2.7 × 103kg/m3

https://dl.doubtnut.com/l/_IYkqUeEXzzxY
https://dl.doubtnut.com/l/_eILbcJo6dxAl
https://dl.doubtnut.com/l/_3IPpAEeNwLGC
https://dl.doubtnut.com/l/_3EGXpRLN2kis


3. Two points A and B are at a distance of 30 cm on a stretched string. A

travelling wave of frequency 300 Hz and velocity 100 m/s is set up in the

string. What will be the phase di�erence between points A and B ?

Watch Video Solution

4. A stone is dropped in a well 107 m deep. If the splash is heard 5

seconds after the stone is dropped, then calculate the speed of sound in

air.

Watch Video Solution

5. The sound of a thunder is heard 6 s after the lightning �ash from a

cloud at an angle of  to the horizontal. Calculate the height of cloud

above the ground. The velocity of sound in air is 340 m/s.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_3EGXpRLN2kis
https://dl.doubtnut.com/l/_u1s2UNG2GfKh
https://dl.doubtnut.com/l/_Cg12PPo2alqv


6. By using (i) Newton's formula and (ii) Laplace's formula, calculate the

speed of sound in air at standard pressure and temperature. The density

of air is  .  = 1.4 for air.

Watch Video Solution

1.293 kg/m3 γ

7. At NTP, 8g of nitrogen occupies a volume of 22.4 litres. Calculate the

speed of sound in nitrogen if  = 1.6 for nitrogen.

Watch Video Solution

γ

8. Find the depth of sea if longitudinal waves from a ship are sent inside

sea and from the bottom of sea, the waves return back after 3s. Density of

water  and bulk modulus of water = 1960 x .

Watch Video Solution

= 103kg/m3 106N /m2

https://dl.doubtnut.com/l/_o0r6uVkkGiSy
https://dl.doubtnut.com/l/_XSzMrrROpbER
https://dl.doubtnut.com/l/_xaSytzEAEQV5


9. Find the temperature at which the speed of sound will be double of its

value at .

Watch Video Solution

0∘C

10. At STP sound waves of wavelength 2 m are produced in air by a tuning

fork of frequency 200 Hz. What will be increase of wavelength at a

temperature of  ?

Watch Video Solution

27∘C

11. Find the ratio of velocity of sound in Helium to that in nitrogen at

same temperature. The molecular weights of helium and nitrogen are 4

and 28.

Watch Video Solution

https://dl.doubtnut.com/l/_OFvDc8vnyAgi
https://dl.doubtnut.com/l/_FQNVZsI9g4jt
https://dl.doubtnut.com/l/_U8nKuWLciupq


12. The frequency of a sound wave propagating in air is 3000 Hz. The

waves are propagating from a region where T = C to the region where

T = . What will be the percentage change of wavelength ?

Watch Video Solution

30∘

20∘C

13. The maximum particle velocity and acceleration of a harmonically

moving transverse wave set up on a string are 5 

respectively. Write the equation of waveform if velocity of wave is 30

.

Watch Video Solution

ms− 1 and 100ms− 2

ms− 1

14. A wave is propagating along the positive direction of X-axis. If the

amplitude of wave is 10 cm, frequency 200 Hz and velocity 400 m/s, then

write the equation of progressive wave.

Watch Video Solution

https://dl.doubtnut.com/l/_OCoMOWXw6f51
https://dl.doubtnut.com/l/_cCZZAtRhig4m
https://dl.doubtnut.com/l/_LrNRt9GOqExI


15. A travelling harmonic wave is given by

 where x, y are in cm and t is in seconds.

Calculate the phase di�erence between two points separated by a

distance of 0.5 m.

Watch Video Solution

y = 5 cos(20t − 0.0070x + 0.12)

16. A sonometer wire of length 0.95 m can bear a maximum stress of

. Calculate the fundamental frequency produced in the

wire if density of wire is .

View Text Solution

9 × 108N /m2

8 × 103kg/m3

17. Equal forces are applied to stretch two wires of same material and

same diameters. The ratio of their lengths is 3 : 4. If the �rst wire has a

frequency of 512 Hz, then calculate the frequency of other wire.

Watch Video Solution

https://dl.doubtnut.com/l/_pHfGkNxuivmN
https://dl.doubtnut.com/l/_bYrHDvYy7rmW
https://dl.doubtnut.com/l/_lkacUzgi7etY


18. A wire is stretched betwween two rigid supports under a tension of

500 N. At a frequency of 360 Hz, the wire resonates. The next higher

frequency at which resonance of wire takes place is 420 Hz. What will be

the length of wire if mass per unit length of wire is .

Watch Video Solution

8 × 10− 3kgm− 1

19. The vibrational frequency of a string is 300 Hz. The tension in the

string is made twice and the length of the string is changed in such a way

that it vibrates with a frequency of 600 Hz. What will be the ratio of new

length to original length ?

Watch Video Solution

20. The fundamental frequency in a string increases in the ratio 1 : 4 on

increasing the tension by 10 kg wt. Calculate the initial tension of the

string.

View Text Solution

https://dl.doubtnut.com/l/_oumyDIEa4OVL
https://dl.doubtnut.com/l/_0jxGHcTEfveW
https://dl.doubtnut.com/l/_DAhF7TYzzBKH


View Text Solution

21. In an experiment, a string is vibrating making 4 loops when 5 g is

placed on the pan. Calculate the mass to be placed on the pan so as to

make the string vibrate in 6 loops.

Watch Video Solution

22. The length of a pipe open at both ends is 40 cm. A 1.275 kHz source

will resonantly excite which harmonic mode of pipe ? If we close one end

of the pipe, will resonance again occur with same source ? Speed of

sound in air is 340 m/s.

Watch Video Solution

23. On closing one end of an open pipe, the frequency of �fth harmonic of

closed pipe becomes larger by 200 Hz than the fundamental frequency of

open pipe. Calcuate the fundamental frequency of open pipe.

https://dl.doubtnut.com/l/_DAhF7TYzzBKH
https://dl.doubtnut.com/l/_EYvxTNSiucL7
https://dl.doubtnut.com/l/_xNdHMkwSWhdP
https://dl.doubtnut.com/l/_gQvhDMoLrMA4


Watch Video Solution

24. The frequency of  overtone of an open organ pipe is equal to

frequency of �rst harmonic of a closed organ pipe. If the length of open

pipe is 80 cm, then �nd the length of closed pipe.

Watch Video Solution

2nd

25. At C, an open organ pipe produces a note of frequency 256 Hz.

What will be the length of pipe if velocity of sound at  is 340 m/s ?

Watch Video Solution

20∘

0∘C

26. A resonance tube shows resonance with a tuning fork of frequency

256 Hz at column length of 24 cm and 90 cm. What will be the (a) speed of

sound in air and (b) end correction ?

Watch Video Solution

https://dl.doubtnut.com/l/_gQvhDMoLrMA4
https://dl.doubtnut.com/l/_6BWHPlJL204f
https://dl.doubtnut.com/l/_oGzAiBcltQ9l
https://dl.doubtnut.com/l/_hluqAdIuJZUQ


27. An organ pipe has a fundamental frequency of 200 Hz. Calculate the

frequency of 

(a)  harmonic if it is open at both ends.  

(b)  harmonic if it is closed at one end.  

(c) third overtone if it is closed at one end. 

(d) �fth overtone if it is open at both ends.

Watch Video Solution

2nd

2nd

28. If the second overtone of an open organ pipe is in unison with third

overtone of closed organ pipe, calculate the ratio of length of open organ

pipe with closed pipe.

Watch Video Solution

29. Two sound waves of wavelengths 2m and 2.02 m produce 20 beats in a

gas in 5 seconds. What will be the speed of sound in this gaseous

medium ?

https://dl.doubtnut.com/l/_BrmkNglswcXB
https://dl.doubtnut.com/l/_p3iWBkBVrYK4
https://dl.doubtnut.com/l/_7Ehs3hqIqeZw


Watch Video Solution

30. A tuning fork A produces 5 beats/sec with another tuning fork B of

frequency 256 Hz. If tuning fork A produces 1 beats/sec with some other

tuning fork C of frequency 250 Hz, then calculate the frequency of fork A.

Watch Video Solution

31. A tuning fork A of frequency f gives 5 beats/s with a tuning fork B of

frequency 512 Hz. If on �ling A, the number of beats remains same, then

�nd the value of f.

Watch Video Solution

32. A fork of unknown frequency gives 3 beats/sec. when sounded with a

fork of frequency 256 Hz. On loading the fork of unknown frequency with

wax, the number of beats produced per second remain 3. Calculate the

unknown frequency of the fork.

https://dl.doubtnut.com/l/_7Ehs3hqIqeZw
https://dl.doubtnut.com/l/_vQSyf4nRRu06
https://dl.doubtnut.com/l/_VPcO0bZjmeND
https://dl.doubtnut.com/l/_j5zYolCQXPZn


Watch Video Solution

33. The fundamental frequencies of two wires P and Q are 200 Hz and 335

Hz respectively. How many beats could be heard by 5th harmonic of P and

third harmonic of Q in 2 s ?

Watch Video Solution

34. A tuning fork A sounded together with another fork B produces 5

beats/s. Fork A is in unison with 0.95 m length of a sonometer and fork B

is in unison with 0.98 m length of the sonometer wire. Find the frequency

of forks A and B.

Watch Video Solution

35. A car and bike are moving in opposite directions on parallel tracks

with speeds of 72 km/h and 60 km/h respectively. A boy sitting in car is

continuously sounding a whistle of frequency 400 Hz. Calculate the

https://dl.doubtnut.com/l/_j5zYolCQXPZn
https://dl.doubtnut.com/l/_eJXqYShBMIvy
https://dl.doubtnut.com/l/_KUUjTDuFtryU
https://dl.doubtnut.com/l/_tlJc0xrXXjxI


frequency of sound heard by person sitting on bike 

(a) if car and bike are approaching each other. 

(b) if car and bike are moving away from each other.

Watch Video Solution

36. A source of sound is moving towards an observer at rest with a speed

V = 0.1 times the speed of sound. Find the apparent freuency as heard by

the observer if original frequency is 400 Hz.

Watch Video Solution

37. A gatekeeper in a colony observes a drop of 10% in the pitch of a

motor car as it crosses him. Calculate the speed of motor car if velocity of

sound is 332 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_tlJc0xrXXjxI
https://dl.doubtnut.com/l/_TPDSLBDxr5bM
https://dl.doubtnut.com/l/_2JIngVSgE3sb


Conceptual Questions

38. Two cars are moving towards each other with equal speed of 72 km

. First car is emitting continuously a note of frequency 512 Hz. Find

the apparent pitch heard by a person in  car before and after they

cross each other. (Speed of sound = 340 m/s)

Watch Video Solution

h− 1

2nd

1. If a wave can transfer momentum, can it also transfer angular

momentum ?

Watch Video Solution

2. Which of the following is/are not the characteristics of a wave ? 

(a) Re�ection 

(b) Refraction 

(c) Interference 

https://dl.doubtnut.com/l/_K2NkD6WX9QiN
https://dl.doubtnut.com/l/_jjHQSAwwe9yW
https://dl.doubtnut.com/l/_oLqG2h2hkGZ4


(d) Polarisation 

(e) Di�raction 

(f) Rectilinear propagation

Watch Video Solution

3. Given below are some examples of wave motion. State in each case, if

the wave motion is transverse, longitudinal or a combination of both? 

(i) Motion of a kink in a long coil spring produced by displacing one end

of spring side ways. 

(ii) Waves produed in a cylinder containing a liquid by moving its piston

back and forth. 

(iii) Waves produed by a motor boat sailing in water. 

(iv) Light waves travelling from sun to earth. 

(v) ultrasonic waves in air produced by a vibrating quartz crystal.

Watch Video Solution

4. Can we produce transverse waves in air ?

https://dl.doubtnut.com/l/_oLqG2h2hkGZ4
https://dl.doubtnut.com/l/_LiAmo8BbsPp3
https://dl.doubtnut.com/l/_4BfCtxQtk3hh


Watch Video Solution

5. It is possible to detect a distant train, which still can't be heard,

approaching us by placing our ear very near to the railway line. How this

works ?

Watch Video Solution

6. Sound travels faster on a rainy day than on a dry day. Does it imply that

speed of sound in moist hydrogen is greater than in dry hydrogen ?

Watch Video Solution

7. An explosion takes place at the bottom of a lake. Will the shock waves

in the water be longitudinal or transverse?

Watch Video Solution

https://dl.doubtnut.com/l/_4BfCtxQtk3hh
https://dl.doubtnut.com/l/_pHAWKbrnfCiu
https://dl.doubtnut.com/l/_Tp8eTyyQtKkY
https://dl.doubtnut.com/l/_W9VTxlluuGWc
https://dl.doubtnut.com/l/_P6RoPdIZbDAI


8. A ballon is �lled with  gas. How will it behave as a lens for sound

entering it from air ? Will it be converging or diverging ? What if the gas

is now replaced with  gas ?

Watch Video Solution

NO2

H2

9. A heavy uniform rope is held vertically and is tensioned by clamping it

to a rigid support at the lower end. A wave of a certain frequency is set

up at the lower end. Will the wave travel up the rope with the same

speed?

Watch Video Solution

10. It is observed in case of stringed instruments sometimes that a thick

wire is wrapped by a thin wire. Give reason behind this practice.

Watch Video Solution

https://dl.doubtnut.com/l/_P6RoPdIZbDAI
https://dl.doubtnut.com/l/_zf7xo4zhKCe9
https://dl.doubtnut.com/l/_hCVJjRpTgvg6


11. Why is note produces by an open organ pipe sweeter that that

produced by a closed organ pipe of same length?

Watch Video Solution

12. When we start �lling an empty bucket with water, the pitch of sound

produced goes on changing. Why?

Watch Video Solution

13. If instead of water, the resonance tube is �lled with a liquid of density

higher than of water , then the resonating frequency

Watch Video Solution

14. The temperature of a vibrating string is increased by heating it. What

will happen to the pitch of the note produced by it ?

https://dl.doubtnut.com/l/_VRJrcit4IpcD
https://dl.doubtnut.com/l/_MEDaanXREBEk
https://dl.doubtnut.com/l/_fxeco2UFUfhz
https://dl.doubtnut.com/l/_nKw6WZcN3Gt7


Watch Video Solution

15. Two organ pipes of same length, open at both ends produce sound of

di�erent pitch, if their radii are di�erent. Why?

Watch Video Solution

16. Where should a stretched wire, held between two �xed supports, be

plucked and touched to excite its second harmonic ?

Watch Video Solution

17. Can beats be produced when two sources of frequencies 550 Hz and

600 Hz superpose ? Will we be ale to hear the beats ?

Watch Video Solution

https://dl.doubtnut.com/l/_nKw6WZcN3Gt7
https://dl.doubtnut.com/l/_AhPCTDedwVMc
https://dl.doubtnut.com/l/_DnxRvDstmpl1
https://dl.doubtnut.com/l/_PhiexZTESWgc


18. A person riding on a merry go round emits a sound wave of a certain

frequency Does a person at the centre observe the Doppler e�ect?

Watch Video Solution

19. A source of sound and an observer, both are moving with the same

speed, in the same direction. Will there be any Doppler e�ect observed by

the observer ?

Watch Video Solution

20. A scuba diver is deep inside the sea when a source produces loud

sound in air which can be heard from far distance. Even though the speed

of sound is greater in water, reason out a possibility for why he is not

able to hear that sound ?

View Text Solution

https://dl.doubtnut.com/l/_N7t1ecCPJsRx
https://dl.doubtnut.com/l/_GwPgTKOPEHND
https://dl.doubtnut.com/l/_05xYPi9usldu
https://dl.doubtnut.com/l/_m9gKwfTbUG0h


21. All harmonics are overtones but all overtones are not harmonics .

Explain .

Watch Video Solution

22. An organ pipe is in resonance with a tuning fork. What change will

have to be made in the length l to maintain resonance if 

(i) temperature increases 

(ii) air is replaced by hydrogen 

(iii) pressure is made higher ?

Watch Video Solution

23. What is the use of having two prongs of a tuning fork ? If one of the

prongs is cut o�, would the tuning fork be of any use ?

Watch Video Solution

https://dl.doubtnut.com/l/_m9gKwfTbUG0h
https://dl.doubtnut.com/l/_7jVPIeeFF8fk
https://dl.doubtnut.com/l/_IIYSu4dyhgKV


Ncert Textbook Exercises

24. A sonometer wire of certain length L between the bridges resonates

with an open organ pipe. If L is now made twice, will the wire be still able

to resonate with the same open organ pipe ? Give reason in support of

your answer.

Watch Video Solution

25. Doppler's e�ect in light is symmetrical but the same e�ect in sound is

asymmetrical. Explain.

Watch Video Solution

1. A string of mass 2.50kg is under a tension os 200N. The length of the

stretched string is 20.0m. If the transverse jerk is struck at one end of the

string, how long does the disturbance take to reach the other end?

W t h Vid S l ti

https://dl.doubtnut.com/l/_4tBnM7mfkPq6
https://dl.doubtnut.com/l/_5ayLSoG4I7W5
https://dl.doubtnut.com/l/_w8aKWmKx8Kcr


Watch Video Solution

2. A stone dropped from the top of a tower of height 300 m high splashes

into the water of a pong near the base of the tower. When is the splash

heard at the top ? Given that the speed of sound in air is

.

Watch Video Solution

340ms− 1 ?(g = 9.8ms− 2

3. A steel wire has a length of 12.0m and a mass of 2.10kg. What should be

the tension in the wire so that speed of a transverse wave on the wire

equals the speed of sound in dry air at .

Watch Video Solution

20∘C = 343ms− 1

4. Use the formula  to explain why the speed of sound in air  

(a) is independent of pressure, (b) increases with temperature, (c)

increases with humidity.

v = √
γP

ρ

https://dl.doubtnut.com/l/_w8aKWmKx8Kcr
https://dl.doubtnut.com/l/_lfWV1EKNYQkC
https://dl.doubtnut.com/l/_AHWV9BxfR3rQ
https://dl.doubtnut.com/l/_LfmQEnfrLSBp


Watch Video Solution

5. You have learnt that a travelling wave in a dimension is represented by

a funcation  where  and  must appear in the combination

 or , i.e . Is the coverse true? (Examine if the

following funcations for  can possibly represent a travelling wave :  

(a)   

(b)   

(c) 

Watch Video Solution

y = f(x, t) x t

x − vt x + vt y = f(x ± υt)

y

(x − vt)2

log[(x + v) /x0]

1/(x + v)

6. A bat emits ultrasonic sound of frequency 1000 kHz in air. If the sound

meets a water surface, what is the wavelength of (a) the re�ected sound,

(b) the transmitted sound ? Speed of sound in air is 340 , and in

water 1486 .

Watch Video Solution

ms− 1

ms− 1

https://dl.doubtnut.com/l/_LfmQEnfrLSBp
https://dl.doubtnut.com/l/_64yVAOFhdhEY
https://dl.doubtnut.com/l/_YrQKvJDk9jQY


7. A hospital uses an ultrasonic scanner to locate tumour in a tissue.

What is the wavelength of sound in a tissue in which the speed of sound

is  ? The operating frequency of the scanner is .

Watch Video Solution

1.7km/s 4.2MHz

8. A transverse harmonic wave on a strin is decribed by 

  

Where  and  are in  and  in . The positive direction of  is from left

to right. 

(a) Is this a travelling wave or a stationary wave ? 

If it is travelling, what are the speed and direction of its propagation ? 

(b) What are its amplitude and frequency ? 

(c) What is the initial phase at the starting point ? 

What is the least distance between two successive crests in the wave ?

Watch Video Solution

y(x, t) = 3.0 sin(36t + 0.018x + π/4)

x y cm t s x

https://dl.doubtnut.com/l/_GlBrr68EFDAi
https://dl.doubtnut.com/l/_ZGKQlMiKTvgv


9. For the wave described in the displacement (y) versus (t) graphs for x =

0, 2 and 4 cm. What are the shapes of these graphs ? In which aspects

does the oscillatory motion in a travelling wave di�er from one point to

another : amplitude, frequency or phase ?

View Text Solution

10. For the travelling harmonic wave

, where x and y are in cm and

t in s. Calculate the phase di�erence between oscillatory motion of two

points separated by a distance of 

(a) 4m 

(b) 0.5 m 

(c)   

(d) 

Watch Video Solution

y(x, t) = 2.0 cos 2π(10t − 0.0080x + 0.35)

λ/2

3λ

4

https://dl.doubtnut.com/l/_1qUmDzNEwMRs
https://dl.doubtnut.com/l/_RaxgZJbkVXWQ


11. The transverse displacement of a string (clamped at its two ends ) is

given by 

  

wherer x ,y are in m and t ini s. The length of the string is 1.5m and its

mass is  kg. Answer the following: (i) Does the function

represent a travelling or a stationary wave ? 

(ii) Interpret the wave as a superimposition of two waves travelling in

opposite directions. What are the wavelength, frequency and speed of

propagation of each wave ? 

(iii) Determing the tension in the string.

Watch Video Solution

y(x, t) = 0.06 sin( )x cos(120πt)
2π

3

3 × 10− 2

12. (i) The transverse displacement of a string (clamped at its two ends ) is

given by   

where x, y are in m and t is in s. 

Do all the points on the string oscillate with the same (a) frequency, (b)

y(x, t) = 0.06 sin[ x]cos 120πt,
2π

3

https://dl.doubtnut.com/l/_EW96vxIrRed0
https://dl.doubtnut.com/l/_1kYfl5mveYH4


phase, (c) amplitude ? Explain your answers. (ii) What is the amplitude of

a point  away from one end?

Watch Video Solution

0.375m

13. Given below are some functions of x and t to represent the

displacement (transverse or longitudinal) of an elastic wave. State which

of these represent (i) a travelling wave, (ii) a stationary wave or (iii) none

at all? 

(a)  (b)   

(c)  (d) 

Watch Video Solution

y = 2 cos(3x)sin(10t) y = 2√x − vt

y = 3 sin(5x − 0.5t) + 4 cos(5x − 0.5t)

y = cos x sin t + cos 2x sin 2t

14. A wire stretched between two rigid supports vibrates in its

fundamental mode with a frequency of 45Hz. The mass of the wire is

kg and its linear mass density is . What is3.5 × 10− 2 4.0 × 10− 2kgm− 1

https://dl.doubtnut.com/l/_1kYfl5mveYH4
https://dl.doubtnut.com/l/_Rc0mFDPfhWf5
https://dl.doubtnut.com/l/_qr6P5NAq7ohF


(a) the speed of a transverse wave on the string , and (b) the tension in

the string?

Watch Video Solution

15. A metre-long tube open at one end, with a movable piston at the

other end, shows resonance with a �xed frequency source (a tuning fork

of frequency 340Hz ) when the tube length is 25.5cm or 79.3cm. Estimate

the speed of sound in air at the temperature of the experiment. The edge

e�ects amy be neglected.

Watch Video Solution

16. A steel rod 100 cm long is clamped at its middle. The fundamental

frequency of longitudinal vibrations of the rod is given to be 2.53k Hz.

What is the speed of sound in steel?

Watch Video Solution

https://dl.doubtnut.com/l/_qr6P5NAq7ohF
https://dl.doubtnut.com/l/_YbmJpR539wOr
https://dl.doubtnut.com/l/_YanCjbsqWa0C
https://dl.doubtnut.com/l/_7k3oTJMAQEtb


17. A pipe 20cm long is closed at one end. Which harmonic mode of the

pipe is resonantly excited by a 430Hz source? Will the same source be in

resonance with the pipe if both ends are open? Take speed of sound in air

.

Watch Video Solution

340m/s

18. Two sitar strings A and B playing the note 'Ga' are slightly out of tune

and produce beats of frequency 6 Hz. The tension in the string A is

slightly reduced and the beat frequency is found to reduce to 3 Hz. If the

original frequency of A is 324 Hz, what is the frequency of B?

Watch Video Solution

19. Explain why (or how)  (a) In a sound wave, a displacement node is a

pressure antinode and vice-versa, 

(b) Bats can ascertain distances, directions, nature and size of obstacles

without any eyes, 

:

https://dl.doubtnut.com/l/_7k3oTJMAQEtb
https://dl.doubtnut.com/l/_F5CZdlvCyrle
https://dl.doubtnut.com/l/_qwbrfmRTKVdJ


(c) a violin note and sitar note may have the same frequency, yet we can

distinguish between the two notes, (d) Solids can support both

longitudinal and transverse waves, but only longitudinal waves can

propagate in gases, 

(e) The shape of pulse gets distorted during propagation in a dispersive

medium.

Watch Video Solution

20. A train, standing at the outer signal of a railway station blows a

whistle of frequency 400Hz in still air. (i) What is the frequency of the

whistle for a platform observer when the train (a) approaches the

platform with a speed of  , (b) receeds from the platform with a

speed of ? (ii) What is the speed of sound in each case ? The

speed of sound in still air can be taken as 

Watch Video Solution

10ms− 1

10ms− 1

340ms− 1

https://dl.doubtnut.com/l/_qwbrfmRTKVdJ
https://dl.doubtnut.com/l/_6GKrJUSoUiY1


Ncert Additional Exercises

21. A train, standing in a stationyard, blows a whistle of frequency 400Hz

in still air. The wind starts blowing in the direction from the yard to the

station at a speed of . What are the frequency, wavelength, and

speed of sound for an observer standing on the station's platform ? Is the

situation exactly identical to the case when the air is still and the

observer runs towards the yard at a speed of  ? Th speed of

sound in still air can be taken as .

Watch Video Solution

10ms− 1

10ms− 1

340ms− 1

1. A travelling harmonic wave on a string is described by

 (a) what are the displacement

and velocity of oscillation of a point at  and  ? Is this

velocity equal to the velocity of wave propagation ? 

(b) Locate the point of the string which have the same transverse

displacement and velocity as  point at  11s.

y(x, t) = 7.5 sin(0.0050x + 12t + π/4)

x = 1cm, t = 1s

x = 1cm t = 2s, 5s and

https://dl.doubtnut.com/l/_tc0YjHr2LlHI
https://dl.doubtnut.com/l/_bA7UMd66YM3K


Watch Video Solution

2. A narrow sound pulse (for example, a short pip by a whistle) is sent

across a medium. (a) Does the pulse have a de�nite (i) wavelength, (ii)

frequency, (iii) speed of propagation ? (b) If the pulse rate is  after every

, (i.e. the whistle is blown for a split second after every ) is the

frequency of the note produced by the whistle equal to  ?

Watch Video Solution

1

20s 20s

= 0.05Hz
1

20

3. One end of a long string of linear mass dnesity  is

connected to an electrically driven tuning fork of frequency 256 Hz. The

other end passes over a pulley and is tied to a pan containing a mass of

90 kg. The pulley end absorbs all the incoming energy so that re�ected

waves at this end have negligible amplitude. At  the left end (fork

end) of the string  has zero transverse displacement  and is

moving along positive y-direction. The amplitude of the wave is 5.0 cm.

8.0 × 10− 3kgm− 1

t = 0

x = 0 (y = 0)

https://dl.doubtnut.com/l/_bA7UMd66YM3K
https://dl.doubtnut.com/l/_pRy3lmsu1Mz4
https://dl.doubtnut.com/l/_oRKpTHSH9nM7


Write down the transverse displacement y as function of x and t that

describest the wave on the string.

Watch Video Solution

4. A SONAR system �xed in a submarine operates at a frequency 40.0kHz.

An enemy submarine moves towards the SONAR with a speed of 360 km

. What is the frequency of sound re�ected by the submarine ? Take

the speed of sound in water to be 1450 .

Watch Video Solution

h− 1

ms− 1

5. Earthquakes generate sound waves inside the earth. Unlike a gas, the

earth can experience both transverse (S) and longitudinal (P) sound

waves. Typically, the speed of S wave is about 4.0 km , and that of P

wave is 8.0 . A seismograph records P and S waved from an

earthquake. The �rst P wave arrives 4 min before the �rst S wave.

Assuming the waves travel in straight line, how far away does the

earthquake occur?

s− 1

kms− 1

https://dl.doubtnut.com/l/_oRKpTHSH9nM7
https://dl.doubtnut.com/l/_O8bGDLQnBuV0
https://dl.doubtnut.com/l/_5ZiieXfMFZkm


Ncert Exemplar Problems

Watch Video Solution

6. A bat is �itting about in a cave, navigating via ultrasonic beeps. Assume

that the sound emission frequency of the bat is 40kHz. During one fast

swoop directly toward a �at wall surface. The bat is moving at 0.03 times

the speed of sound in air. What frequency does the bat hear re�ected o�

the wall ?

Watch Video Solution

1. The waves produced by a motor boat sailing in water are :

A. neither longitudinal nor transverse

B. both longitudinal and transverse

C. only longitudinal

https://dl.doubtnut.com/l/_5ZiieXfMFZkm
https://dl.doubtnut.com/l/_15KaQFxSi7lU
https://dl.doubtnut.com/l/_KKyLvdzE0qZg


D. only transverse.

Answer: B

Watch Video Solution

2. Sound waves of wavelength  travelling in a medium with a speed of v

m  enter into another medium where its speed is 2v m .

Wavelength of sound waves in the second medium is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α

s− 1 s− 1

λ

λ

2

2λ

4λ

https://dl.doubtnut.com/l/_KKyLvdzE0qZg
https://dl.doubtnut.com/l/_KXWjZGllgKMj
https://dl.doubtnut.com/l/_HWiUaCI3WP8d


3. Speed of sound waves in air

A. is independent of temperature

B. increases with pressure

C. increases with increase in humidity

D. decreases with increase in humidity.

Answer: C

Watch Video Solution

4. Change in temperature of the medium changes

A. frequency of sound waves

B. amplitude of sound waves

C. wavelength of sound waves

D. loundness of sound waves

https://dl.doubtnut.com/l/_HWiUaCI3WP8d
https://dl.doubtnut.com/l/_z4ooiPRMVvW6


Answer: C

Watch Video Solution

5. With the propagation of a longitudinal wave through a material

medium, the quantities transmitted in the propagation direction are

A. matter

B. energy

C. energy and matter

D. enegy, matter momentum

Answer: B

Watch Video Solution

6. Which of the following statements are true for wave motion ?

https://dl.doubtnut.com/l/_z4ooiPRMVvW6
https://dl.doubtnut.com/l/_lS9MGnYrH9LC
https://dl.doubtnut.com/l/_LJaHt9m3wk0M


A. Mechanical transverse waves can propagate through all mediums

B. Longitudinal waves can propagate through solids only.

C. Mechanical transverse waves can propagate through solids only.

D. Longitudinal waves can propagate through vacuum.

Answer: C

Watch Video Solution

7. A sound wave is passing through air column in the form of

compression and rerefactions. In consecutive compressions and

rerefactions.

A. density remains contant

B. Boyle's law is obeyed

C. bulk modulus of air oscillates

D. there is no transfer of heat.

https://dl.doubtnut.com/l/_LJaHt9m3wk0M
https://dl.doubtnut.com/l/_lSTbVwQ5ZFr0


Answer: D

Watch Video Solution

8. Equation of a plane progressive wave is given by

 On re�ection from a denser medium, its

amplitude becomes  of the amplitude of the incident wave. The

equation of the re�ected wave is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 0.6 sin 2π(t − ).
x

2

2/3

y = 0.6 sin 2π(t + )
x

2

y = − 0.4 sin 2π(t + )
x

2

y = 0.4 sin 2π(t + )
x

2

y = − 0.4 sin 2π(t − )
x

2

https://dl.doubtnut.com/l/_lSTbVwQ5ZFr0
https://dl.doubtnut.com/l/_Z4m7RTWNU2k9


9. A string of mass 2.50kg is under a tension os 200N. The length of the

stretched string is 20.0m. If the transverse jerk is struck at one end of the

string, how long does the disturbance take to reach the other end?

A. 1 second

B. 0.5 second

C. 2 second

D. data given is insu�cient

Answer: B

Watch Video Solution

10. A train whistling at constant frequency is moving towards a station at

a constant speed V. The train goes past a stationary observer on the

station. The frequency  of the sound as heard by the observer is

plotted as a function of time t, �gure. Identify the expected curve.

n ′

https://dl.doubtnut.com/l/_g3UHCzcwwRO2
https://dl.doubtnut.com/l/_oNe7pX6JShQx


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oNe7pX6JShQx


11. A transverse harmonic wave on a string is descrbed by

 where x and y are in cm and t is in

s. The position direction of x is from left to right.

A. The wave is travelling from right to left

B. The speed of the wave is 20 m/s

C. Frequency of the wave is 5.7 Hz.

D. The least distance between two successive creasts in the wave is 2.5

cm.

Answer: A::B::C

Watch Video Solution

y(x, t) = 3.0 sin(36t + 0.018x + )
π

4

12. The displacement of a string is given by

 where x and y are in m and t in s.

The lengthe of the string is 1.5m and its mass is 

y(x, t) = 0.06 sin(2πx/3)cos(120πt)

3.0 × 10− 2kg.

https://dl.doubtnut.com/l/_XzJJQXx6frWH
https://dl.doubtnut.com/l/_vlJ4diX4L0Yi


A. It represents a progressive wave of frequency 60 Hz.

B. It represents a stationary wave of frequency 60 Hz.

C. It is the result of superposition of two waves of wavelength 3m,

frequency 60 Hz each travelling with a speed of 180 m/s in opposite

direction.

D. Amplitude of this wave is constant.

Answer: B::C

Watch Video Solution

13. Speed of sound waves in a �uid depends

A. directly on density of the medium

B. square of bulk modulus of the medium

C. inversely on the square roots of density

D. directly on the square root of bulk modulus of the medium.

https://dl.doubtnut.com/l/_vlJ4diX4L0Yi
https://dl.doubtnut.com/l/_dkZDCRDxrOfu


Answer: C::D

Watch Video Solution

14. During propagation of a plane progressive mechanical wave,

A. all the particles are vibrating the same phase

B. amplitude of the particles is equal

C. particles of the medium excutes S.H.M.

D. wave velocity depends upon the nature of the medium.

Answer: B::C::D

Watch Video Solution

15. The transverse displacement of a string (clamped at its both ends ) is

given by   

All the points on the string between two consecutive nodes vibrate with

y(x, t) = 0.06 sin(2πx/3)cos(120πt).

https://dl.doubtnut.com/l/_dkZDCRDxrOfu
https://dl.doubtnut.com/l/_YnvyWPb0hFHY
https://dl.doubtnut.com/l/_cVvyJb39IIUR


A. same frequency

B. same phase

C. same energy

D. di�erent amplitude.

Answer: A::B::D

Watch Video Solution

16. A train, standing in a station yard, blows a whistle of frequency 400Hz

in still air. The wind starts blowing in the direction from the yard to the

station with a speed of 10m//s. Given that the speed sound in still air is

`34om//s,

A. the frequency of sound as heard by an observer standing on the

platform is 400 Hz

B. the speed of sound for the observer standing on the platform is

350 m/s

https://dl.doubtnut.com/l/_cVvyJb39IIUR
https://dl.doubtnut.com/l/_ox2N8oxxCLVh


C. the frequency of sound as heard by the observer standing on the

platform will increase

D. the frequency of sound as heard by the observer standing on the

platform will decrease.

Answer: A::B

Watch Video Solution

17. Which of the following statements are true for a stationary wave ?

A. Every particle has a �xed amplitude which is di�erent from the

amplitude of its nearest particle.

B. All the particles cross their mean position at the same time.

C. All the particles are oscillating with same amplitude.

D. There are some particles which are always at rest.

Answer: A::B::D

https://dl.doubtnut.com/l/_ox2N8oxxCLVh
https://dl.doubtnut.com/l/_W2G77VjM9xh2


Watch Video Solution

18. A sonometer wire is vibrating is resonance with a tuning fork. Keeping

the tension applied same, the length of the wire is doubled. Under what

conditions would the tuning fork still be in resonance with the wire?

Watch Video Solution

19. An organ pipe of length L open at both ends is found to vibrate in its

harmonic when sounded with a tuning fork of 480Hz. What should be the

length of a pipe closed at one end, so that it also vibrates in its �rst

harmonic with the same tuning fork?

Watch Video Solution

20. A tuning fork A, marked 512 Hz, produces 5 beats per second, when

sounded with another unmarked tuning fork B. If B is loaded with wax,

https://dl.doubtnut.com/l/_W2G77VjM9xh2
https://dl.doubtnut.com/l/_5bFOoHdJHmZW
https://dl.doubtnut.com/l/_Feo9FKzszioU
https://dl.doubtnut.com/l/_PupPLiu4Cufr


the number of beats is again 5 per second. What is the frequency of

tuning fork B when not loaded?

Watch Video Solution

21. The displacement of an elastic wave is given by the function

  

where y is in cm and t is in second. Calculate the resultant amplitude.

Watch Video Solution

y = 3 sinωt + 4 cos ωt.

22. A sitar wire is replaced by another wire of same length and material

but of three times the earlier radius. If the tension in the wire remains

the same, by what factor will the frequency change ?

Watch Video Solution

https://dl.doubtnut.com/l/_PupPLiu4Cufr
https://dl.doubtnut.com/l/_2O1upYnOEVdb
https://dl.doubtnut.com/l/_DtMxqwazwWvy


23. At what temperatures  will the speed of sound in air be 3

times its value at ?

Watch Video Solution

(in∘C)

O ∘C

24. When two waves of almost equal frequencies  and  reach at a

point simultaneously, what is the time interval between successive

maxima ?

Watch Video Solution

n1 n2

25. A steel wire has a length of 12 m and a mass of 2.10 kg. What will be

the speed of a transverse wave on this wire when a tension of 

N is applied ?

Watch Video Solution

2.06 × 104

https://dl.doubtnut.com/l/_u5PvrlJ37hNB
https://dl.doubtnut.com/l/_9DhlSyofX798
https://dl.doubtnut.com/l/_AfpzXzBaLJkb


26. A pipe 20 cm long is closed at one end. Which harmonic mode of the

pipe is resonantly excited by a source of 1237.5 Hz ? (sound velocity in air

Watch Video Solution

= 330ms− 1)

27. A train standing at the outer signal of a railway station blows a

whistle of frequency 400Hz in still air. The train begins to move with a

speed of  towards the platform. What is the frequency of the

sound for an observer standing on the platform ? (sound velocity in air

Watch Video Solution

10ms− 1

= 330ms− 1)

28. The wave pattern on a stretched string is shown in �gure . Interpret

what kind of wave this is and �nd its wavelength 

https://dl.doubtnut.com/l/_VSjh9dnF6smU
https://dl.doubtnut.com/l/_Yedr87hubDJB
https://dl.doubtnut.com/l/_qUdFZZdSQ3Wp


Watch Video Solution

29. The pattern of standing waves formed on a stretched strinig at two

instants of time are shown in �gure. The velocity of two waves

superimposing to form stationary wave is  and their frequencies

are 256 Hz. 

(a) Calculate the time at which the second curve is plotted. ltbr. (b) Mark

nodes and antinodes on the curve. 

360ms− 1

https://dl.doubtnut.com/l/_qUdFZZdSQ3Wp
https://dl.doubtnut.com/l/_K2o3nUxryZJN


(c) Calculate the distance between  and . 

Watch Video Solution

A ′ C ′

30. A tuning fork vibrating with a frequency of 512 Hz is kept close to the

open end of a tube �lled with water , �gure. The water level in the tube is

gradually lowerd. When the water level is 17cm below the open end,

maximum intensity of sound in heard. If the room temperature is ,

calculate 

(a) speed of sound in air at room temperature. 

(b) speed of sound in air at   

(c) if the water in the tube is replaced with mercury, will there be any

20∘C

0∘C

https://dl.doubtnut.com/l/_K2o3nUxryZJN
https://dl.doubtnut.com/l/_Py0ArUScPIfY


di�erence in your observations? 

Watch Video Solution

31. Show that when a string �xed at its two ends vibrates in 1 loops, 2

loops , 3 loops and 4 loops , the frequencies are in the ratio 

Watch Video Solution

1: 2: 3: 4.

https://dl.doubtnut.com/l/_Py0ArUScPIfY
https://dl.doubtnut.com/l/_LC4KlxwP7WwC


High Order Thinking Skills Advanced Level

1. The second overtone of an open organ pipe beats with the third

overtone of the closed organ pipe. The beat frequency is 3.3 Hz. What will

be the length of pipes if fundamental frequency of closed organ pipe is

120 Hz ? 

Velocity of sound = 340 m/s

Watch Video Solution

2. A guard on duty observes a fall of 25% in the pitch of the silencer of a

motor bike as it crosses him. What will be the speed of car if velocity of

sound is 340 m/s ?

View Text Solution

3. A piezoelectric quartz plate of thickness 5mm is vibrating is resonance.

Calculate its fundamental frequency if for quartz. 

https://dl.doubtnut.com/l/_FpZhn5loQSc3
https://dl.doubtnut.com/l/_8GLtscBQA2cO
https://dl.doubtnut.com/l/_CHJe3nA0hb3U


 and .

Watch Video Solution

Y = 8 × 1010N /m2 ρ = 2.65 × 103kg/m3

4. A source of sound of frequency 256 Hz is rotating in a circle of radius 3

m with angular speed of 20 rad/s. A listener is standing at rest along the

line of centre of the circle. Under which position of the source of sound

the listener will hear sound of 

(a) maximum frequency 

(b) minimum frequency 

(c) same frequency as the frequency of source.

Watch Video Solution

5. Two wires are stretched under tension of  such that 

, producing 4 beats per seconds on vibrating. When the tension in one of

them is changed slightly even then the beat frequency remains 4. Which

of the two  should be increased or decreased ?

W t h Vid S l ti

T1 and T2 T2 > T1

T1 or T2

https://dl.doubtnut.com/l/_CHJe3nA0hb3U
https://dl.doubtnut.com/l/_f0Cqq0WKg6Jf
https://dl.doubtnut.com/l/_SVo3Eroi62bC


Watch Video Solution

6. A sinusoidal transverse wave of amplitude  m, wavelength ,

frequency f is travelling with speed (V = 20 m/s) on a stretched string. If

the maximum speed at any point of the string is  then �nd the

frequency and wavelength of the wave.

Watch Video Solution

10− 2 λ

V

5

7. An ideal gas expands from an initial temperature  to a �nal

temperature . Prove that the work done by the gas is .

Watch Video Solution

T1

T2 CV (T2 − T2)

8. A wire when stretched between two rigid supports under a tension of

60 N vibrates in p loops. The frquency at which the wire resonates is 318

Hz and the next frequency when it resonates is 390 Hz. Find the values of

p and length of wire if mass per unit length of the wire is  kg/m.10− 4

https://dl.doubtnut.com/l/_SVo3Eroi62bC
https://dl.doubtnut.com/l/_cEtuumIErJwI
https://dl.doubtnut.com/l/_gtRc6MvD3IG4
https://dl.doubtnut.com/l/_K36DX2Dn5fgx


Watch Video Solution

9. From two identical wires, a rod XY of length l is hung. A wooden block

of mass m is hung at point O of the rod at a distance a from wire A. Find

the value of a in the case when a tuning fork excites the fundamental

note in wire A and third harmonic in wire B. 

Watch Video Solution

10. Three sinusoidal displacements are applied in X-direction to a point

mass in such a way that total displacement is zero and the mass comes to

rest. What are the values of B and  if the equations are 

  

ϕ

x1(t) = A sin 2ωt

https://dl.doubtnut.com/l/_K36DX2Dn5fgx
https://dl.doubtnut.com/l/_yRXDx2huC7zd
https://dl.doubtnut.com/l/_aWnHxQUogyca


  

Watch Video Solution

x2(t) = A sin(2ωt + )
4π
3

x3(t) = B sin(2ωt + ϕ)

11. From a rigid support, a rope of mass M is hung vertically. To the free

end of this rope, a wooden block of mass m is attached. At the lower end

of rope, a transverse pulse of wavelength  is produced. What will be

wavelength of pulse when it reaches the top of the rope ?

Watch Video Solution

λ

12. Two identical wires are put under same tension and have same

frequency of vibration. When tension in one of the wire is increased by

2%, then 6 beats/sec can be heard. What will be the original frequency of

the wires ?

Watch Video Solution

https://dl.doubtnut.com/l/_aWnHxQUogyca
https://dl.doubtnut.com/l/_M9ymzFgR1Tl5
https://dl.doubtnut.com/l/_1QE3xuP6HIPi
https://dl.doubtnut.com/l/_7jmUOWqKwCHk


13. The frequency of two continuous overtones of a vibrating string are

290 Hz and 340 Hz. 

(a) What will be the frequency of the fundamental note formed ? 

(b) By how many decibels will the intensity level change if amplitude of

the sound wave is made 2 times ?

Watch Video Solution

14. Two sound waves are originating from a single source. They are

travelling along di�erent paths in air before meeting at a point. If the

source is vibrarting with frequency of 2 kHz and one path is 58 cm longer

than the other path then discuss the nature of interference. Speed of

sound in air is 336 m/s.

Watch Video Solution

15. 6 beats are produced in 3 seconds by two tuning forks T and T'. T

resounds with a closed air column 20 cm long and T' is resounding with

https://dl.doubtnut.com/l/_7jmUOWqKwCHk
https://dl.doubtnut.com/l/_9MwK35drYoPW
https://dl.doubtnut.com/l/_IF8ezJvwszsA


Revision Exercises

an open column 42 cm long. Neglecting end correction, �nd the

frequencies of two forks.

Watch Video Solution

1. De�ne the term wave motion.

Watch Video Solution

2. What are matter waves ?

Watch Video Solution

3. What are longitudinal waves and transverse waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_IF8ezJvwszsA
https://dl.doubtnut.com/l/_L7HY1fwyFz4r
https://dl.doubtnut.com/l/_cGDfdQ9IVmxD
https://dl.doubtnut.com/l/_r2q2uRPL6Iim


4. Is it possible to have longitudinal waves on a string? A transverse wave

in a steen rod?

Watch Video Solution

5. Transverse wave motion is possible in which media : solid, liquid, gases

Watch Video Solution

6. De�ne crest and trough.

Watch Video Solution

7. Longitudinal waves are possible in

Watch Video Solution

https://dl.doubtnut.com/l/_HUnTW4Yi7Hk2
https://dl.doubtnut.com/l/_u6mwvb0CnpyO
https://dl.doubtnut.com/l/_31ZaQimHuwTq
https://dl.doubtnut.com/l/_c1B7okhG73oc


8. Which property is common in all types of mechanical waves?

Watch Video Solution

9. On plucking the wire of a sonometer, which type of waves are produced

in a string and in the air ?

Watch Video Solution

10. What is the e�ect of pressure on speed of sound in air?

Watch Video Solution

11. What is the distance between a compression and its nearest

rarefaction in a longitudinal wave?

Watch Video Solution

https://dl.doubtnut.com/l/_JPJv38x4tuu2
https://dl.doubtnut.com/l/_WrJq3xrTagW1
https://dl.doubtnut.com/l/_x1cv0ztWnqNF
https://dl.doubtnut.com/l/_lTZYmr4pAnvo
https://dl.doubtnut.com/l/_AOBGFTPnEToe


12. What is the e�ect of temperature on the speed of sound ?

Watch Video Solution

13. In which medium the speed of sound is greater : in moist air or in dry

air ?

Watch Video Solution

14. What will be the the time period of a vibrating source if the

wavelength is 4 m and velocity of sound is 340 m/s ?

Watch Video Solution

15. Can sound waves travel through vacuum ?

Watch Video Solution

https://dl.doubtnut.com/l/_AOBGFTPnEToe
https://dl.doubtnut.com/l/_SNi4J5dfRa66
https://dl.doubtnut.com/l/_dhnks5C8UCFa
https://dl.doubtnut.com/l/_McomoWsPvB2p
https://dl.doubtnut.com/l/_uszmc8GZx9tl


16. How velocity of sound in a gaseous medium is a�ected by the density

of the meidum ?

Watch Video Solution

17. What is the e�ect of pitch and loudness on the velocity of sound ?

Watch Video Solution

18. Stethoscope used by doctors is based on which phenomenon ?

Watch Video Solution

19. What is the shape of the graph between the pressure and speed of

sound in a gaseous medium ?

Watch Video Solution

https://dl.doubtnut.com/l/_uszmc8GZx9tl
https://dl.doubtnut.com/l/_Ps39vmvFrsaX
https://dl.doubtnut.com/l/_wlpoj3D6kN3e
https://dl.doubtnut.com/l/_wEcqMCuXH35i
https://dl.doubtnut.com/l/_N08JGribYaxL


20. State the principle of superposition of waves.

Watch Video Solution

21. Stationary waves are formed when

Watch Video Solution

22. Why is a stationary wave so named?

Watch Video Solution

23. What are the positions of maximum and minimum displacements

called in a stationary wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_N08JGribYaxL
https://dl.doubtnut.com/l/_jG7TFdGJlZyh
https://dl.doubtnut.com/l/_1U4cT7rrsuL7
https://dl.doubtnut.com/l/_GWATI0PTDNI1


24. The distance between any two successive nodes or antinodes is

Watch Video Solution

25. What is the distance between a node and an adjoining antinode in a

stationary wave?

Watch Video Solution

26. A string is vibrating in n loops. The numbers of nodes and anitnodes

respectively are

Watch Video Solution

27. The fundamental frequency of an open organ pipe is 256 Hz. What will

be its value if one of its end is closed ?

Watch Video Solution

https://dl.doubtnut.com/l/_22NvtJ4EdeKV
https://dl.doubtnut.com/l/_G0vsZMS6xjcn
https://dl.doubtnut.com/l/_ItZSOtFDKoI5
https://dl.doubtnut.com/l/_fwyAwlZDrDUt


28. Harmonics and overtones .

Watch Video Solution

29. In an open organ pipe, second harmonic is 400 Hz. Find the frequency

of sixth harmonic.

Watch Video Solution

30. What is the essential condition for the formation of beats?

Watch Video Solution

31. What is the di�erence between a tone and a note?

Watch Video Solution

https://dl.doubtnut.com/l/_fwyAwlZDrDUt
https://dl.doubtnut.com/l/_nWzRdXxDtSXQ
https://dl.doubtnut.com/l/_0gTNfMdwWwDK
https://dl.doubtnut.com/l/_ZoFlKuEnG6pY
https://dl.doubtnut.com/l/_aI617abNNE3N
https://dl.doubtnut.com/l/_zE4atA4ba2C8


32. Is Doppler e�ect applicable only to sound waves.

Watch Video Solution

33. Why cannot we hear an echo in a small room ?

Watch Video Solution

34. What determines the quality of sound ?

Watch Video Solution

35. What is meant by �delity of instrument ?

Watch Video Solution

36. On which factor the pitch of the sound depends ?

https://dl.doubtnut.com/l/_zE4atA4ba2C8
https://dl.doubtnut.com/l/_JhwH2FUSI8Pg
https://dl.doubtnut.com/l/_zXo6ahYfegqq
https://dl.doubtnut.com/l/_9IuNA09BjIUJ
https://dl.doubtnut.com/l/_pd6qs19Gmkxy


Watch Video Solution

37. Where will a person hear maximum sound, at node or antinode?

Watch Video Solution

38. DOPPLER EFFECT

Watch Video Solution

39. In a stationary longitudinal wave, nodes are points of

A. pressure variation is maximum

B. amplitude is maximum

C. the particles execute simple harmonic motion

D. the particles can never be at rest

Answer: A

https://dl.doubtnut.com/l/_pd6qs19Gmkxy
https://dl.doubtnut.com/l/_QMcIcPvAcekq
https://dl.doubtnut.com/l/_999IFYCBuJ5j
https://dl.doubtnut.com/l/_hqGQam1jhRQZ


Watch Video Solution

40. Doppler e�ect is applicable for

A. only sound waves

B. only light waves

C. both of them

D. none of these

Answer: C

Watch Video Solution

41. According to Newton, when a wave passes through a gas, changes

taking place in pressure and volume of air are

A. isothermal

B. isobaric

https://dl.doubtnut.com/l/_hqGQam1jhRQZ
https://dl.doubtnut.com/l/_wtiT91D3qenN
https://dl.doubtnut.com/l/_icnD1QgGB7o1


C. isochoric

D. adiabatic

Answer: A

Watch Video Solution

42. Where should a stretched wire, held between two �xed supports, be

plucked and touched to excite its second harmonic ?

Watch Video Solution

43. When a wave coming from a medium where its velocity is………………

meets a medium where its velocity is………………, it is re�ected back with a

reversal of phase.

Watch Video Solution

https://dl.doubtnut.com/l/_icnD1QgGB7o1
https://dl.doubtnut.com/l/_Xc1KyRXAXYnB
https://dl.doubtnut.com/l/_CEDLhS8HPMxm


44. During the formation of a stationary wave, the medium is broken into

loops between equally spaced points called………………

Watch Video Solution

45. The second overtone can also be called as ………………………harmonic.

Watch Video Solution

46. …………………is a musical instrument in which sound is produced by

setting an air column into vibrations.

Watch Video Solution

47. In an……………………Organ pipe, both odd and even harmonics are present.

Watch Video Solution

https://dl.doubtnut.com/l/_HRBAHHRtWz96
https://dl.doubtnut.com/l/_MHvUov5YCSYF
https://dl.doubtnut.com/l/_QZ7s5ooPttbj
https://dl.doubtnut.com/l/_wPzo90vCArRs
https://dl.doubtnut.com/l/_IXSitwwdbnXy


48. If the prong of a tuning fork is �led, its frequency………………and if it

loaded with wax, its frequency……………………

Watch Video Solution

49. Pitch of the sound appears to…………………………when the source of sound

moves away from the observer.

Watch Video Solution

50. When the observer is at rest and the source moves with a supersonic

speed, the resultant wave motion is a conical wave known as……………………

wave.

Watch Video Solution

51. What is a wave function ? Write its general form.

W h Vid S l i

https://dl.doubtnut.com/l/_IXSitwwdbnXy
https://dl.doubtnut.com/l/_cby240YOwHD2
https://dl.doubtnut.com/l/_w1Hvhy3LOqZ1
https://dl.doubtnut.com/l/_RlX7n1RrwRiP


Watch Video Solution

52. Distinguish between periodic and harmonic wave function.

Watch Video Solution

53. Distinguish between longitudinal and transverse waves.

Watch Video Solution

54. State Newton's formulas for velocity of sound in air. Point out the

error and hence discuss Laplace's correction.

Watch Video Solution

55. What are the major points of di�erence between sound waves and

light waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_RlX7n1RrwRiP
https://dl.doubtnut.com/l/_EYFfwCzptpKr
https://dl.doubtnut.com/l/_wO1L8mm7LVVM
https://dl.doubtnut.com/l/_32kbQcPZb1IW
https://dl.doubtnut.com/l/_YpV77HXaCZBx


Watch Video Solution

56. What are the factors on which the frequency of vibration of a

stretched string depends ? Explain.

Watch Video Solution

57. Discuss the dependence of velocity of sound on temperature and

density of a medium.

Watch Video Solution

58. Show that the pressure is independent of the velocity of sound.

Watch Video Solution

59. What do you mean by temperature coe�cient of the velocity of sound

? Explain.

https://dl.doubtnut.com/l/_YpV77HXaCZBx
https://dl.doubtnut.com/l/_bx0tsipPRnXr
https://dl.doubtnut.com/l/_0L4MVL16UciQ
https://dl.doubtnut.com/l/_63TvnZubf1rD
https://dl.doubtnut.com/l/_tib5vNVaI7Hp


Watch Video Solution

60. What do you mean by re�ection of sound waves ? What are various

applications of this phenomenon ?

Watch Video Solution

61. State the principle of superposition of waves. Derive an expression for

the resultant wave formed due to superposition of two waves.

Watch Video Solution

62. Why all the stringed instruments are provided with hollow boxes?

Watch Video Solution

https://dl.doubtnut.com/l/_tib5vNVaI7Hp
https://dl.doubtnut.com/l/_7snAOzJBtxBO
https://dl.doubtnut.com/l/_FWk6invVtInO
https://dl.doubtnut.com/l/_eXbEW5bu2pIv


63. Does the speed of light waves also depend on the temperature like

sound waves ?

Watch Video Solution

64. While going up in the atmosphere, how the velocity of sound changes

?

Watch Video Solution

65. What is meant by beats? Discuss graphical method of beats.

Watch Video Solution

66. What would a person hear, if he moves away from a source of sound

with the speed of sound?

Watch Video Solution

https://dl.doubtnut.com/l/_Li2gGaE04kYY
https://dl.doubtnut.com/l/_34dEx0dLJUWj
https://dl.doubtnut.com/l/_SvVx637Th7U6
https://dl.doubtnut.com/l/_FWPAEgX3OBsY


67. Set up a relation between speed of sound in a gas and root mean

sqare velocity of the molecules of that gas.

Watch Video Solution

68. What will be the e�ect on the fundamental frequency of a closed

organ pipe if instead of air it is �lled with a gas lighter than air ?

Watch Video Solution

69. The frequency of sound emitted by two wires is 250 Hz each. To hear

10 beats per second, how much percentage increase of tension of the

wire should take place ?

Watch Video Solution

https://dl.doubtnut.com/l/_FWPAEgX3OBsY
https://dl.doubtnut.com/l/_11aF51vRJf5u
https://dl.doubtnut.com/l/_Jwa90WO5I4BJ
https://dl.doubtnut.com/l/_wprpydYN31xM


70. Discuss some charcteristics of standing waves.

Watch Video Solution

71. Establish relation between particle velocity and wave velocity.

Watch Video Solution

72. Describe the factors on which the pitch of a tuning fork depends.

Watch Video Solution

73. Show that the Doppler e�ect in sound is asymmetric.

Watch Video Solution

https://dl.doubtnut.com/l/_erpZKwk99QI3
https://dl.doubtnut.com/l/_8XIKyr4rohg4
https://dl.doubtnut.com/l/_H09WoWzy9bsd
https://dl.doubtnut.com/l/_jDTKmniSsXq9


74. How do you use the phenomenon of beats for determination of

unknown frequencies ?

Watch Video Solution

75. Deduce the relations for (a) particle velocity (b) particle acceleration

Watch Video Solution

76. Obtain the equation of a plane progressive simple harmonic wave.

Watch Video Solution

77. Derive an expression for the speed of transverse waves on a stretched

string.

Watch Video Solution

https://dl.doubtnut.com/l/_vUmy8vmgLdsS
https://dl.doubtnut.com/l/_3nMNArVggdUY
https://dl.doubtnut.com/l/_fNxB8SYxRuya
https://dl.doubtnut.com/l/_nQXYx7aKXaVC
https://dl.doubtnut.com/l/_gmnkm5CKCA5k


78. Discuss the e�ect of (i) density (ii) pressure (iii) temperature (iv)

humidity (v) wind velocity on the velocity of sound.

Watch Video Solution

79. Discuss the formation of stationary waves in a string using graphical

method.

Watch Video Solution

80. Discuss the formation of stationary waves in a string �xed at both the

ends and also explain di�erent modes of vibration.

Watch Video Solution

81. Discuss the formation of stationary waves in a closed organ pipe and

also explain di�erent modes (nodes, antinodes, overtones) of vibration.

W h Vid S l i

https://dl.doubtnut.com/l/_gmnkm5CKCA5k
https://dl.doubtnut.com/l/_ZATAGHdRDBrP
https://dl.doubtnut.com/l/_DJXI066W8aN2
https://dl.doubtnut.com/l/_VSmLKcnNQPNs


Watch Video Solution

82. Discuss the experimental demonstration of the formation of beats.

How can we �nd the unknown frequency of a fork (i) by loading with wax

(ii) by �ling fork ?

Watch Video Solution

83. The frequency of a vibrating tuning fork is 256. Calculate the

wavelength if velocity of sound is 340 .  

Also calculate the distance travelled by a sound wave in air during the

time when the fork makes 100 vibrations.

Watch Video Solution

ms− 1

84. At one end of a steel bar of 1 kilometre length, a source of sound is

placed and two sounds are heard at the other end at an interval of 2.74

https://dl.doubtnut.com/l/_VSmLKcnNQPNs
https://dl.doubtnut.com/l/_2qPB43Sc55BX
https://dl.doubtnut.com/l/_6LELMy0VXd5x
https://dl.doubtnut.com/l/_ZEEZJGHHnZcx


seconds. Calculate the velocity of sound in steel if velocity of sound in air

is 340 .

Watch Video Solution

ms− 1

85. The length of a steel wire is 0.82 m and its mass is  kg.

Calculate the speed of transverse waves on the wire if the wire is under a

tension of 80 N.

Watch Video Solution

4 × 10− 3

86. The speed of transverse waves produced in a copper wire is 40 m/s.

Calculate the tension developed in the wire if diameter of wire is 1.8 mm

and density of wire is .

Watch Video Solution

8.9 × 103kgm− 3

https://dl.doubtnut.com/l/_ZEEZJGHHnZcx
https://dl.doubtnut.com/l/_wZ7cWlc8oD3L
https://dl.doubtnut.com/l/_9aopYCbuVWJw


87. What will be the speed of sound in water if volumetric strain of water

is  at a pressure of  ?

Watch Video Solution

4 × 10− 5 105N /m2

88. At normal temperature and pressur, 4g of He occupies a volume of

22.4 litre. Determine the speed of sound in helium. Take 1 atmospheric

pressure  and  for helium .

Watch Video Solution

= 105N /m2 γ = 1.67

89. The speed of sound in air at NTP is 340 m/s. What will be the speed of

sound in hydrogen at  temperature and 2 atmospheric pressure ?

Assuming air is 16 times heavier than hydrogen.

Watch Video Solution

500∘C

https://dl.doubtnut.com/l/_TQnIYwcIRVNY
https://dl.doubtnut.com/l/_3uD3D9CGTZ0N
https://dl.doubtnut.com/l/_WTQxwGqyach0


90. Find the temperature at which speed of sound in nitrogen is equal to

speed of sound in chlorine at . The densities of nitrogen and

chlorine are in ratio 14 : 35.

Watch Video Solution

20∘C

91. The frquency of a sound wave propagating in air is 3000 Hz. The waves

were initially in region where  and then enter in the region

where . Calculate the percentage change in wavelength.

Watch Video Solution

T = 30∘C

T = 10∘C

92. The molecular weights of helium and oxygen are 4 and 16 respectively

at . What will be the ratio of velocity of sound in helium 

to oxygen  ?

Watch Video Solution

27∘C (γ = 5/3)

(γ = )
7
5

https://dl.doubtnut.com/l/_9LEJNkb9HMt1
https://dl.doubtnut.com/l/_4rBlOHRe6RPw
https://dl.doubtnut.com/l/_JOpi5JxTXX5K
https://dl.doubtnut.com/l/_PkpeGUlX2RLm


93. A wave travelling along a string is given by

 x, y are in cm and t is in seconds.  

Find the amplitude, frequency, wavelength and velocity of the wave.

Watch Video Solution

y(x, t) = 20 sin 2π(t − 0.003x)

94. A plane progressive wave is propagating along positive direction of X-

axiss where frequency is 100 Hz, amplitude is 20 cm and velocity is 300

m/s. Find the equation of wave.

Watch Video Solution

95. Two particles of a medium are vibrating due to a wave propagating

through the medium. If the phase di�erence between these particles is

 and distance between the particles is 10 cm then calculate the

wavelength of wave.

Watch Video Solution

π

3

https://dl.doubtnut.com/l/_PkpeGUlX2RLm
https://dl.doubtnut.com/l/_vmRB3bM60OmS
https://dl.doubtnut.com/l/_gJXB1yf4CYx0
https://dl.doubtnut.com/l/_1ocmNJxthH4r


96. Write the equation of a stationary wave whose constituting waves

have velocity, amplitude and frequency as 150 cm/s, 10 cm and 50 Hz

respectively.

Watch Video Solution

97. The fundamental note of a stretched wire is 128 Hz. If we increase the

length by 20 cm keeping the stretching force constant, the frequency

becomes 110 Hz. What will be the original length of the wire ?

Watch Video Solution

98. A wire stretched between two ends of a sonometer wire is of length

200 cm. What should be the position of wedges so that the fundamental

frequency of three parts will have the ratio 1 : 3 : 5.

Watch Video Solution

https://dl.doubtnut.com/l/_1ocmNJxthH4r
https://dl.doubtnut.com/l/_FlIO6hhRGPwn
https://dl.doubtnut.com/l/_QGAKnVH0cEdU
https://dl.doubtnut.com/l/_UTGzKW5N5AUa


99. A string is vibrating in 4 loops when a mass of 10 g is placed on a pan

attached to the string. To make the string vibrate in 10 loops how much

mass should be placed on the pan ?

Watch Video Solution

100. The string length of an instrument is 100 cm and fundamental

frequency is 120 Hz. To get a fundamental frquency of 150 Hz, where it

should be pressed ?

Watch Video Solution

101. On increasing the tension in the string by 10 kg wt, the fundamental

frequency increases in the ratio of 1 : 2. Calculate the initial tension in the

string.

Watch Video Solution

https://dl.doubtnut.com/l/_UTGzKW5N5AUa
https://dl.doubtnut.com/l/_NZltc0qRoFV0
https://dl.doubtnut.com/l/_LJTszF3ZgSBG


102. Calculate the fundamental frequency of an open organ pipe of length

0.7 m. What will be the fundamental frequency if one end of the pipe is

closed. The velocity of sound in air = 340 m/s.

Watch Video Solution

103. Calculate the ratio of length of an open organ pipe to closed organ

pipe if the third overtone of open pipe is in unison with the �fth overtone

of closed pipe.

Watch Video Solution

104. A tuning fork of frequency 512 Hz produces 6 beats per sec. with

vibrating string of an instrument. On increasing the tension in the string,

the beat frequency reduces to 3 beats/sec. Find the original frequency of

the instrument.

Watch Video Solution

https://dl.doubtnut.com/l/_T2E5lg4hB0ww
https://dl.doubtnut.com/l/_lqEK7K2gp1H1
https://dl.doubtnut.com/l/_sHNDtaZuhPdv


105. Calculate the velocity of sound when two resonance tubes 100 cm

and 102 cm give 40 beats in 25 seconds sounding with fundametnal

mode.

Watch Video Solution

106. What will be the velocity of source of sound if the apparent

frequency received by a stationary observer is double of the original

frquency ? Velocity of sound is 340 m/s.

Watch Video Solution

107. Two cars P and Q are approaching each other with velocities of 36

km/h and 72 km/h respectively. 

The frequency of a note emitted by car P as heard by the person sitting in

car Q is 850 Hz. What will be the frequency of note heard by person

sitting in car P ? Velocity of sound = 340 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_9kYQxk5QgFQu
https://dl.doubtnut.com/l/_EaarImDZKNEF
https://dl.doubtnut.com/l/_Vc3NQd50aKx9


Multiple Choice Questions

Watch Video Solution

1. A transverse harmonic wave is described by

 (x is in metre). What will be the

instantaneous phase di�erence between two points separated by 20 cm ?

A.  rad

B.  rad

C.  rad

D.  rad

Answer: C

Watch Video Solution

y(x, t) = 0.05 sinπ(4t − 0.03x)

π

200

π

800

6π

1000

π

670

https://dl.doubtnut.com/l/_Vc3NQd50aKx9
https://dl.doubtnut.com/l/_0saIDyYLV2Aq


2. The amplitude of a wave produced in a string is 5 cm. The wave is

moving along positive direction of X-axis with a speed of 150 m/s and 5

vibrations are completed in 3 m length of the string. The equation

representing the wave will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.05 sin(5t − 100t)

0.05 sin(10.4x − 1571t)

0.09 sin(10.9x − 2000t)

0.05 sin(9x − 1000t)

3. A simple harmonic wave is represented as  x, y

are in metres, t in seconds. 

The ratio of maximum particle velocity to wave velocity will be

y = 5 sin (100t − 2x)
π

2

https://dl.doubtnut.com/l/_Fva6qPv23CgV
https://dl.doubtnut.com/l/_nPCHz93mSZ70


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2π

3π

4π

5π

4. In a sonometer experiment, two wires are �xed whose tensions are in

the ratio of 4 : 1, lengths in the ratio of 29 : 26 and diameter are in ratio

of 2 : 1 and densities are in ratio of 4 : 5. What will be the frequency of

beats produced if the frequency of note of higher pitch is 400  ?

Watch Video Solution

s− 1

5. The speed of sound waves in air is 340 m/s and 5600 m/s through steel.

The wavelength of a 1000 Hz acoustic wave travelling from air to steel will

https://dl.doubtnut.com/l/_nPCHz93mSZ70
https://dl.doubtnut.com/l/_wxM4XxPVYnBs
https://dl.doubtnut.com/l/_3baaxN6uWjI9


A. decrease by a factor 15

B. increase by a factor 20

C. decrease by a factor 10

D. increase by a factor 16.5

Answer: D

Watch Video Solution

6. A pipe closed at one end resonates with sound waves of frequency 77

Hz and with 99 Hz. What will be frequency of fundamental note if the pipe

does not resonate with any intermediate frequency between the two ?

A. 11 Hz

B. 22 Hz

C. 10 Hz

D. 12 Hz

https://dl.doubtnut.com/l/_3baaxN6uWjI9
https://dl.doubtnut.com/l/_CnKg1zRcQmL2


Answer: A

Watch Video Solution

7. A cylindrical tube of fundamental frequnecy 20 Hz in air is open at both

the ends. The tube is now half dipped in a liquid. What will be the

fundamenntal frequency of air column in this case ?

A. 20 Hz

B. 10 Hz

C. 30 Hz

D. 40 Hz

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CnKg1zRcQmL2
https://dl.doubtnut.com/l/_IN8GkdetoEmy


8. A motor bike is initially at rest. It then starts and further accelerates by

3 . At the rest position or at the starting point of motion there is a

loud strong and stationary electric siren. What will be the distance

travelled by the bike if the biker hears the siren frequency at 80% of its

value when the bike was at rest. Speed of sound = 340 m/s.

A. 770.7 m

B. 467.8 m

C. 234 m

D. 500 m

Answer: A

Watch Video Solution

m/s3

9. Towards a stationary object, a train is moving with a speed of 300 m/s

and emits a sound wave of frequency 2000 Hz. Small percentage of the

sound is re�ected back to train in the form of echo. The frequency of the

https://dl.doubtnut.com/l/_HIgs6icr2RvB
https://dl.doubtnut.com/l/_lRQYbc7iZgto


echo as detected by a person sitting in the train will be (speed of sound

is 340 m/s).

A. 31000 Hz

B. 35000 Hz

C. 32000 Hz

D. 45000 Hz

Answer: C

Watch Video Solution

10. The progressive waves produced by two sources of sound placed close

to each other are given as 

  

  

An observer standing near these two sources will observe.

A. 3 beats/sec

y1 = 5 sin 300πt

y2 = 10 sin 290πt

https://dl.doubtnut.com/l/_lRQYbc7iZgto
https://dl.doubtnut.com/l/_xL9Ot8yZd76E


B. 4 beats/sec

C. 5 beats/sec

D. 6 beats/sec

Answer: C

Watch Video Solution

11. A string of length l is divided into four segments of fundamental

frequencies  respectively. The original fundamental frequency

f of the string is given by

A. 

B. 

C. 

D. 

Answer: C

f1, f2, f3, f4

f 2 = f 2
1 + f 2

2 + f 2
3 + f 4

4

= + + +
1

√f

1

√f1

1

√f2

1

√f3

1

√f3

= + + +
1

f

1

f1

1

f2

1

f3

1

f4

f = f1 + f2 + f3 + f4

https://dl.doubtnut.com/l/_xL9Ot8yZd76E
https://dl.doubtnut.com/l/_IPtiwmySsBGt


Watch Video Solution

12. A tuning fork of frequency 256 Hz is producing 5 beats/sec with the

vibrating string of a sitar. On increasing the tension in the string, the

beat frequency becomes 3 beats/sec. The initial frequency of sitar before

increasing the tension is

A. 256 Hz

B. 251 Hz

C. 261 Hz

D. 253 Hz

Answer: B

Watch Video Solution

13. The level of sound is attenuated by 30 dB by a sound absorber. The

intensity of sound will decrease by a factor of

https://dl.doubtnut.com/l/_IPtiwmySsBGt
https://dl.doubtnut.com/l/_BuLIwRrBrMzU
https://dl.doubtnut.com/l/_mxKTlZjJmqnE


A. 100

B. 1000

C. 2000

D. 30

Answer: B

Watch Video Solution

14. A tuning fork A of frequency 512 Hz sounded with another tuning fork

B gives 5 beats/sec. On loading B with a piece of wax, and on sounding,

again 5 beats/sec are produced. Calculate the frequency of fork B.

A. 517 Hz

B. 500 Hz

C. 600 Hz

D. 567 Hz

https://dl.doubtnut.com/l/_mxKTlZjJmqnE
https://dl.doubtnut.com/l/_DdqueHNnEBeI


Answer: A

Watch Video Solution

15. A train moving with a velocity of 18 km/hr blows a whistle which is

heard by a motor cyclist driving with speed of 6 km/h with the frequency

received as 200 cps. The actual frequency when train and motor cyclist

are moving in opposite directions and approaching towards each other

will be (Speed of sound is 340 m/s, cps is cycle per second)

A. 150 cps

B. 180.5 cps

C. 196 cps

D. 200 cps

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DdqueHNnEBeI
https://dl.doubtnut.com/l/_UlE6ZJfuqBck
https://dl.doubtnut.com/l/_BEsaTduJHHLM


16. The fundamental frequency of a closed organ pipe is equal to

frequency of  overtone of an open organ pipe. What will be the length

of open pipe if length of closed pipe is 20 cm ?

A. 40 cm

B. 80 cm

C. 120 cm

D. 100 cm

Answer: C

Watch Video Solution

2nd

17. The tension produced in a sonometer wire is 60 N and the length

between two bridges is 40 cm. The length of wire is 1 m and the mass of

the wire is 2g. The speed of transverse waves produced in the wire is

A. 100 m/s

https://dl.doubtnut.com/l/_BEsaTduJHHLM
https://dl.doubtnut.com/l/_scMQ8DmKUfMU


B. 173.2 m/s

C. 200 m/s

D. 150 m/s

Answer: B

Watch Video Solution

18. Which of the following is incorrect for a vibrating string, in 

harmonic mode of vibration

A. The number of nodes are (n + 1)

B. The number of antinodes are n

C. The frequency of vibration in vn

D. The number of nodes are n.

Answer: D

Watch Video Solution

nth

https://dl.doubtnut.com/l/_scMQ8DmKUfMU
https://dl.doubtnut.com/l/_P1Fh8W0CY6yT


19. If tension in a sonometer wire is increased by 50% then fundamental

frequency of the wire will be increased by 10 Hz. Assuming length as

invariable, the frequency of the wire will be

A. 45.4 Hz

B. 55.4 Hz

C. 65.4 Hz

D. 70 Hz

Answer: A

Watch Video Solution

20. A closed organ pipe in  harmonic and an open organ pipe in 

harmonic mode are in resonance with a tuning fork P. The ratio of lengths

of closed to open organ pipe will be

3rd 5th

https://dl.doubtnut.com/l/_P1Fh8W0CY6yT
https://dl.doubtnut.com/l/_yqIOMpcStwh6
https://dl.doubtnut.com/l/_Rv1fAfoYJ837


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3: 10

10: 3

5: 4

10: 5

21. Two points are located at a distance of  and  from the source

of oscillation. The period of oscillation is s and the velocity of the

wave is . What is the phase di�erence between the oscillation of

two points?

A. 

B. 

C. 

D. 

10m 15m

0.05

300m/s

2π

3

π

π

6

π

3

https://dl.doubtnut.com/l/_Rv1fAfoYJ837
https://dl.doubtnut.com/l/_mfp4DQnxOXVK


Answer: A

Watch Video Solution

22. The fundamental frequency in an open organ pipe is equal to the

third harmonic of a closed organ pipe. If the length of the closed organ

pipe is 20 cm, the length of the open organ pipe is

A. 12.5 cm

B. 8 cm

C. 13.2 cm

D. 16 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mfp4DQnxOXVK
https://dl.doubtnut.com/l/_b1WJzeKoYpUh


23. A wave in a string has an amplitude of . The wave travels in the

 direction of x axis with a speed of 1  and it is noted that 

complete waves �t in  length of the string. The equation describing

the wave is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2cm

+ve 28ms− 1 5

4m

y = (0.02)sin(15.7x − 2010t)

y = (0.02)sin(15.7x + 2010t)

y = (0.02)sin(7.85x − 1005t)

y = (0.02)sin(7.85x + 1005t)

24. Each of the two strings of length  and  are tensioned

separately by  force. Mass per unit length of both the strings is same

and equal to . When both the strings vibrate simultaneously, the

number of beats is

51.6cm 49.1cm

20N

1g/m

https://dl.doubtnut.com/l/_cw0TO1wyuLIW
https://dl.doubtnut.com/l/_aDLuaIjORonp


A. 7

B. 8

C. 3

D. 5

Answer: A

Watch Video Solution

25. A transverse wave is represented by . For what

value of the wavelength is the wave velocity equal to the maximum

particle velocity?

A. 

B. A

C. 

D. 

y = A sin(ωt − kx)

2Aπ

πA/2

πA

https://dl.doubtnut.com/l/_aDLuaIjORonp
https://dl.doubtnut.com/l/_uVvwjsx1Ux7h


Answer: A

Watch Video Solution

26. A tuning fork vibrating at frequency 800 Hz produces resonance in a

resonance column tube. The upper end is open and the lower end is

closed bythe water surface which can be varied. Successive resonances

are observed at lengths 9.75 cm, 31.25 cm and 52.75 cm. Calculate the

speed of sound in air from these data.

A. 172 m/s

B. 500 m/s

C. 156 m/s

D. 344 m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uVvwjsx1Ux7h
https://dl.doubtnut.com/l/_P66fxEZJwUVt
https://dl.doubtnut.com/l/_DUndIINk94Gg


27. The driver of a car travelling with speed  towards a hill sounds

a horn of frequency 600 Hz. If the velocity of sound in air is , the

frequency of re�ected sound as heard by driver is

A. 555.5 Hz

B. 720 Hz

C. 500 Hz

D. 550 Hz

Answer: B

Watch Video Solution

30ms− 1

330ms− 1

28. Two waves are represented by the equations 

 and  

m,  

where x is in metres and t is in seconds. The phase di�erence between

them is

y1 = a sin(ωt + kx + 0.57)m

y2 = a cos(ωt + kx)

https://dl.doubtnut.com/l/_DUndIINk94Gg
https://dl.doubtnut.com/l/_cL2XAA58afm6


A. 1.0 radian

B. 1.25 radian

C. 1.57 radian

D. 0.57 radian

Answer: A

Watch Video Solution

29. Sounds waves travel at  through a warm air and at 

through brass. The wavelength of a . Acoustic wave as it enters

brass from warm air

A. decreases by a factor 10

B. increases by a factor 20

C. increases by a factor 10

D. decreases by a factor 20

350m/s 3500m/s

700Hz

https://dl.doubtnut.com/l/_cL2XAA58afm6
https://dl.doubtnut.com/l/_dtOcjNklYKSd


Answer: C

Watch Video Solution

30. When a string is divided into three segments of 

lengths  the fundamental frequencies of  

these three segments are  respectively.  

The original fundamental frequency (v) of the string is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

l1, l2 and l3

v1, v2 and v3

= + +
1

√n

1

√n1

1

√n2

1

√n3

√n = √n1 + √n2 + √n3

n = n1 + n2 + n3

= + +
1

n

1

n1

1

n2

1

n3

https://dl.doubtnut.com/l/_dtOcjNklYKSd
https://dl.doubtnut.com/l/_xK10ybSHMoWe


31. Two sources of sound placed closed to each other, are emitting

progressive waves given by 

  

and   

An observer located near these two sources of sound will hear

A. 4 beats per second with intensity ratio 81 : 1 between waxing and

waning

B. 4 beats per second with intensity ratio 25 : 16 between waxing and

waning

C. 8 beats per second with intensity ratio 25 : 16 between waxing and

waning

D. 8 beats per seconds with intensity ratio 81 : 1 between waxing and

waning.

Answer: A

Watch Video Solution

y1 = 4 sin 600πt

y2 = 5 sin 608πt

https://dl.doubtnut.com/l/_C2Zn0bd2bISr


32. The number of possible natural oscillations of air column in a pipe

closed at one end of length 85 cm whose frequencies lie below 1250 Hz

are (velocity of sound ).

A. 4

B. 5

C. 7

D. 6

Answer: D

Watch Video Solution

= 340ms− 1

33. A speed ign motorcyclist sees tra�c ham ahead of him. He slows doen

to  He �nds that tra�c has eased and a car moving ahead of him

at  is honking at a frequency of 1392 Hz. If the speed of sound is 

, the frequency of the honk as heard by him will be

36km/h

18km/h

343m/s

https://dl.doubtnut.com/l/_C2Zn0bd2bISr
https://dl.doubtnut.com/l/_9bhClQdU02ql
https://dl.doubtnut.com/l/_anEv6ucPi1Zb


A. 1332 Hz

B. 1372 Hz

C. 1412 Hz

D. 1454 Hz

Answer: C

Watch Video Solution

34. The fundamental frequency of a closed organ pipe of length  is

equal to the second overtone of an organ pipe open at both the ends.

The length of organ pipe open at both the ends is

A. 80 cm

B. 100 cm

C. 120 cm

D. 140 cm

20cm

https://dl.doubtnut.com/l/_anEv6ucPi1Zb
https://dl.doubtnut.com/l/_gwgdglYxTqcc


Answer: C

Watch Video Solution

35. The equation of a simple harmonic wave is given by 

 

where  and  are in meters and  is in second .The ratio of maximum

particle velocity to the wave velocity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = 3 sin (50t − x)
π

2

x y x

π
2

3

2π

π
3

2

3π

https://dl.doubtnut.com/l/_gwgdglYxTqcc
https://dl.doubtnut.com/l/_hIGhl5FJWe6Q


36. Two car moving in opposite directions approach each other with

speed of  and  respectively. The driver of the �rst car

blows a horn having a frequency . The frequency heard by the

driver of the second car is [velocity of sound ].

A. 350 Hz

B. 361 Hz

C. 411 Hz

D. 448 Hz

Answer: D

Watch Video Solution

22m/s 16.5m/s

400Hz

340m/s

37. 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 fundamental frequency of

the system?

https://dl.doubtnut.com/l/_MbnWDbdi3BL9
https://dl.doubtnut.com/l/_nuzv7MCRskiS


A. 10 Hz

B. 20 Hz

C. 30 Hz

D. 40 Hz

Answer: B

Watch Video Solution

38. A tuning fork is used to produce resonance in glass tuve. The length

of the air column in the tube can be adjusted by a variable piston. At

room temperature of  two succesive resonance are produced at 20

cm and 73 cm column length. If the frequency of the tuning fork is 320 Hz.

the velocity of sound is air at  is

A. 350 m/s

B. 339 m/s

C. 330 m/s

27∘C

27∘C

https://dl.doubtnut.com/l/_nuzv7MCRskiS
https://dl.doubtnut.com/l/_ujRCYedWbXSa


D. 300 m/s

Answer: B

Watch Video Solution

39. If we study the vibration of a pipe open at both ends, then the

following statements is not true

A. open end will be antinode

B. Odd harmonic of the fundamental freqency will be generated

C. All harmonics of the fundamental frequency will be generated

D. Pressure change will be maximum at both ends

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ujRCYedWbXSa
https://dl.doubtnut.com/l/_BlVG7elHb3RW


40. 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 �ve beats per second, when sounded with a

source of frequency 513 The unknown frequency is

A. 254 Hz

B. 246 Hz

C. 240 Hz

D. 260 Hz

Answer: A

Watch Video Solution

41. A train moving at a speed of  towards a stationary object

emits a sound of frequency 1000 Hz. Some of the sound reaching the

object gets re�ected back to the train as echo. The frequency of the echo

220ms− 1

https://dl.doubtnut.com/l/_7Hsp6P8VQZRp
https://dl.doubtnut.com/l/_w2Jg4E53LIxr


as detected by the driver of the train is (speed of sound in air is 

)

A. 3000 Hz

B. 3500 Hz

C. 4000 Hz

D. 5000 Hz

Answer: D

Watch Video Solution

330ms− 1

42. A siren emitting a sound of frequency 800 Hz moves away from an

observer towards a cli� at a speed of . Then the frequency of

sound that the observer hears in the echo re�ected from the cli� is (Take

velocity of sound in air )

A. 800 Hz

B. 838 Hz

15ms− 1

= 330ms− 1

https://dl.doubtnut.com/l/_w2Jg4E53LIxr
https://dl.doubtnut.com/l/_yZ9WG551KdXs


C. 885 Hz

D. 765 Hz

Answer: B

Watch Video Solution

43. When two tuning forks (fork  and fork ) are sounded simultaneously,

 beats per second are heard. Now some tape is attached on the prong of

the fork . When the tuning fork are sounded again,  beats per second

are heard. If the frequency of fork  is , then what was the original

frequency of fork  ?

A. 204 Hz

B. 196 Hz

C. 202 Hz

D. 200 Hz

Answer: B

1 2

4

2 6

1 200Hz

2

https://dl.doubtnut.com/l/_yZ9WG551KdXs
https://dl.doubtnut.com/l/_wQo2SPNCnSuQ


Watch Video Solution

44. A stationary source of sound is emitting sound of frequency .

Two observers  and  lying on the same line as the source, observe

frequencies  and  respectively. The velocity of  and 

respectively are (in ), speed of sound .

A. 12, 16

B. 12, 18

C. 16, 14

D. 8, 18

Answer: B

Watch Video Solution

500Hz

A B

480Hz 530Hz A B

m/s = 300m/s

45. The equation of a wave on a string of linear mass density 

is given by . The tension in

0.04kgm− 1

y = 0.02(m)sin[2π( − )]
t

0.04(s)

x

0.50(m)

https://dl.doubtnut.com/l/_wQo2SPNCnSuQ
https://dl.doubtnut.com/l/_tiDz7ea0J84t
https://dl.doubtnut.com/l/_DRI3OrlqNOpq


the string is :

A. 6.25 N

B. 4.0 N

C. 12.5 N

D. 0.5 N

Answer: A

Watch Video Solution

46. Two cars A and B are moving away from each other in opposite

directions. Both the cars are moving with a speed of  with

respect to the ground. If an observer in car A detects a frequency 2000 Hz

of the sound coming from car B, what is the natural frequency of the

sound source in car B? (Speed of sound in air = )

A. 2250 Hz

B. 2060 Hz

20ms− 1

340ms− 1

https://dl.doubtnut.com/l/_DRI3OrlqNOpq
https://dl.doubtnut.com/l/_KtknNPe1Jrwj


C. 2300 Hz

D. 2150 Hz

Answer: A

Watch Video Solution

47. A heavy ball is mass M is suspended from the ceiling of a car by a light

string of mass . When the car is at rest, the speed of

transverse waves in the string is . When the car has acceleration

a, the wave-speed increases to . The value of a, in terms of

gravitational acceleration g, is closest to:

A. 

B. 

C. 

D. 

Answer: C

m(m < < M)

60ms− 1

60.5ms− 1

g

30

g

20

g

5

g

10

https://dl.doubtnut.com/l/_KtknNPe1Jrwj
https://dl.doubtnut.com/l/_7dBpauD7G5DV


Watch Video Solution

48. A musician using and open �ute of length 50 cm produces second

harmonic sound waves. A person runs towards the musician from another

end of a hall at a speed of 10 km/h. If the wave speed is 330 m/s, the

frequency heard by the running person shall be close to :

A. 333 Hz

B. 753 Hz

C. 666 Hz

D. 500 Hz

Answer: C

Watch Video Solution

49. A tuning fork vibrats with frequnecy  and gives one beat per

seond with the third normal mode of vibration of an open pipe. What is

256Hz

https://dl.doubtnut.com/l/_7dBpauD7G5DV
https://dl.doubtnut.com/l/_msJIVBPPLBUS
https://dl.doubtnut.com/l/_cE5OhZv9N7ED


the length of the pipe (Speed of sound in air is )

A. 220 cm

B. 200 cm

C. 190 cm

D. 180 cm

Answer: B

Watch Video Solution

340ms− 1

50. The end correction of a resonance column is 1 cm. If the shortest

length resonating with the tunning fork is 10 cm, the next resonating

length should be :

A. 32 cm

B. 40 cm

C. 28 cm

https://dl.doubtnut.com/l/_cE5OhZv9N7ED
https://dl.doubtnut.com/l/_PUCFbuqaAGkt


D. 36 cm

Answer: A

Watch Video Solution

51. Two sitar strings A and B playing the note 'Dha' are slightly out of tune

and produce beats of frequency 5 Hz. The tension of string B is slightly

increased and the beat frequency is found to decrease to 3 Hz. What is

the original frequency of B, if the frequency of A is 427 Hz?

A. 428 Hz

B. 430 Hz

C. 422 Hz

D. 420 Hz

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PUCFbuqaAGkt
https://dl.doubtnut.com/l/_sytq0j385CIQ


52. A motor cycle starts from rest and accelerates along a straight path at

. At the starting point of the motor cycle there is a stationary

electric siren. How far has the motor cycle gone when the driver hears the

frequency of the siren at  of its value when the motor cycle was at

rest ? (Speed of sound = 

A. 147 m

B. 196 m

C. 49 m

D. 98 m

Answer: D

Watch Video Solution

2m/s2

94 %

330ms− 2)

53. While measuring the speed of sound by performing a resonance

column experiment, a student gets the �rst resonance condition at a

column length of  during winter. Repeating the same experiment18cm

https://dl.doubtnut.com/l/_OCuQvKEpW4VB
https://dl.doubtnut.com/l/_MUMWI6HgtGd3


during summer, she measures the column length to be  for the

second resonance. Then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xcm

18 > y

y > 54

54 > y > 36

36 > y > 18

54. The transverse displacement  of a wave on a string is given by 

. This represents a :

A. Wave moving in -x direction with speed 

B. Standing wave of frequency 

C. Standing wave of frequency 

y(x, t)

y(x, t) = e
− (ax2 + bt2 + 2√ ( ab ) xt)

√
b

a

√b

1

√b

https://dl.doubtnut.com/l/_MUMWI6HgtGd3
https://dl.doubtnut.com/l/_Nw6r23tVBWTv


D. Wave movinb in +x direction with speed 

Answer: A

Watch Video Solution

√
a

b

55. A travelling wave represented by 

  

is superimposed on another wave represented by 

 The resultant is

A. A wave travelling along +x direction

B. A wave travelling along -x direction

C. A standing wave having nodes at , n = 0, 1, 2……

D. A standing wave having nodes at , n = 0, 1, 2…

Answer: C

Watch Video Solution

y = A sin(ωt − kx)

y = A sin(ωt + kx).

x =
nλ

2

x = (n + )
1

2
λ

2

https://dl.doubtnut.com/l/_Nw6r23tVBWTv
https://dl.doubtnut.com/l/_Emn6CYWRWqd0


56. A granite rod of 60 cm length is clamped at its middle point and is set

into longitudinal vibrations. The density of granite is 

and its Young’s modulus is  Pa. What will be the fundamental

frequency of the longitudinal vibrations ?

A. 10 kHz

B. 7.5 kHz

C. 5 kHz

D. 2.5 kHz

Answer: C

Watch Video Solution

2.7 × 103kg/m3

9.27 × 1010

57. A sonometer wire of length  is made of steel. The tension in it

produces an elastic strain of . What is the fundamental frequency of

steel if density and elasticity of steel are  and 

 respectively ?

1.5m

1 %

7.7 × 103kg/m3

2.2 × 1011N /m2

https://dl.doubtnut.com/l/_ArufqghPac0j
https://dl.doubtnut.com/l/_mXpfAfn1B6GL


A. 178.2 Hz

B. 200.5 Hz

C. 770 Hz

D. 188.5 Hz

Answer: A

Watch Video Solution

58. A string 2.0 m long and �xed at its ends is driven by a 240 Hz vibrtor.

The string vibrates in its third harmonic mode. The speed of the wave and

its fundamental frequency is :

A. 320 m/s, 80 Hz

B. 320 m/s, 120 Hz

C. 180 m/s, 80 Hz

D. 180 m/s, 120 Hz

https://dl.doubtnut.com/l/_mXpfAfn1B6GL
https://dl.doubtnut.com/l/_wsnxgtBVee6d


Answer: A

Watch Video Solution

59. A train is moving on a straight track with speed . It is blowing

its whistle at the frequency of . The percentage change in the

frequency heard by a person standing near the track as the train passes

him is (speed of sound ) close to :

A. 0.12

B. 0.18

C. 0.24

D. 0.06

Answer: A

Watch Video Solution

20ms− 1

1000Hz

= 320ms− 1

https://dl.doubtnut.com/l/_wsnxgtBVee6d
https://dl.doubtnut.com/l/_NHwn9o7H8PAH


60. A uniform string of length  is suspended from a rigid support. A

short wave pulse is introduced at its lowest end. It starts moving up the

string. The time taken to reach the support is : 

(take )

A. 2s

B. 

C. 

D. 

Answer: B

Watch Video Solution

20m

g = 10ms− 2

2√2s

√2s

2π√2s

61. A pipe open at both ends has a fundamental frequency f in air. The

pipe is dipped vertically in water so that half of it is in water. The

fundamental frequency of the air column is now :

https://dl.doubtnut.com/l/_XJxtDIrrt4Lo
https://dl.doubtnut.com/l/_0GPEgXq9pnsN


A. 

B. 2f

C. f

D. 

Answer: C

Watch Video Solution

3f

4

f

2

62. Two wires  have the same radius r and respective densities 

 such that  They are joined together at the point O, as

shown in the �gure. The combination is used as a sonometer wire and

kept udner tension T. The point O is midway between the two bridges.

When a stationary waves is set up in the composite wire, the joint is

found to be a node. The ratio of the number of antinodes formed in

W1andW2

p1andp2 p2 = 4p1.

https://dl.doubtnut.com/l/_0GPEgXq9pnsN
https://dl.doubtnut.com/l/_Dgm0muryj3gW


 is-  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

W1toW2

4: 1

1: 2

1: 1

1: 3

63. A standing wave is formed by the superposition of two waves

travelling in the opposite directions. The transverse displacement is given

by 

  y(x, t) = 0.5 sin( x)cos(200πt)
5π

4

https://dl.doubtnut.com/l/_Dgm0muryj3gW
https://dl.doubtnut.com/l/_RlZWjLiNNiXW


What is the speed of the travelling wave moving in the postive X direction

?

A. 160 m/s

B. 90 m/s

C. 180 m/s

D. 120 m/s

Answer: A

Watch Video Solution

64. In the experiment to determine the speed of sound using a resonance

column,

A. prongs of the tuning fork are kept in a vertical plane.

B. prongs of the tuning fork are kept in a horizontal plane.

https://dl.doubtnut.com/l/_RlZWjLiNNiXW
https://dl.doubtnut.com/l/_laHUXKtV4huZ


C. in one of the two resonances observed, the length of the

resonating air column is close to the wavelength of sound in air.

D. in one of the two resonances observed, the length of the

resonating air column is close to half of the wavelength of sound in

air.

Answer: A

Watch Video Solution

65. A transverse sinusoidal wave moves along a string in the positive x-

direction at a speed of 10 cm/s. The wavelength of the wave is 0.5 m and

its ampli- tude is 10 cm. At a particular time t, the snap-shot of the wave is

shown in �gure. The velocity of point P when its displacement is 5 cm is

https://dl.doubtnut.com/l/_laHUXKtV4huZ
https://dl.doubtnut.com/l/_HsPhRskyDCOO


Figure : 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ĵm/s
√3π

50

− ĵm/s
√3π

50

îm/s
√3π

50

− îm/s
√3π

50

https://dl.doubtnut.com/l/_HsPhRskyDCOO
https://dl.doubtnut.com/l/_3VZ5BoZF4yz7


66. A hollow pipe of length  is closed at one end. At its open end a

 long uniform string is vibrating in its second harmonic and it

resonates with the fundamental frequency of the pipe. If the tension in

the wire is  and the speed of sound is , the mass of the

string is

A. 5 grams

B. 10 grams

C. 20 grams

D. 40 grams

Answer: B

Watch Video Solution

0.8m

0.5m

50N 320ms− 1

67. A police car with a siren of frequency  is moving with uniform

velocity  towards a ball building which re�ects the sound

8KHz

36Km/hr

https://dl.doubtnut.com/l/_3VZ5BoZF4yz7
https://dl.doubtnut.com/l/_Rw62Csjv6nvO


waves. The speed of sound in air is . The frequency of the siren

heard by the car driver is

A. 8.50 kHz

B. 8.25 kHz

C. 7.75 kHz

D. 7.50 kHz

Answer: A

Watch Video Solution

320m/s

68. There will be no change in frequency or no Doppler e�ect if

A. Both source and listener are at rest and the medium is moving

B. Source and listener move in same direction with same speed.

C. When source is at centre of a circle and listener is moving along

that circle with uniform speed.

https://dl.doubtnut.com/l/_Rw62Csjv6nvO
https://dl.doubtnut.com/l/_RKfmpUltDikQ


D. When listener is at centre of a circle and source is moving along the

circle with uniform speed.

Answer: A::B::C::D

Watch Video Solution

69. Which of the following is correct ?

A. At altitudes, speed of sound decreases due to fall of pressure.

B. The beats are not formed for visible light waves.

C. Velocity of sound is greater in solids than in gases at NTP.

D. The standing waves on a string do not have well-de�ned nodes.

Answer: B::C::D

View Text Solution

https://dl.doubtnut.com/l/_RKfmpUltDikQ
https://dl.doubtnut.com/l/_yq6Hft86h62D


70. Which of the following represents a stationary wave ? (a, b, c are

constants in the equation)

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

y = a cos(2bx)sin(ct)

y = a sin(cx)sin(2bt)

y = a cos(bx + ct)

y = a sin(bx − ct)

71. When a wave travels from one medium to another, the displacement

of the particle is given as  m and n are constants.

A. The velocity of wave is 

B. The frequency of wave is m.

y = a sin 2π(mt − nx)

m

n

https://dl.doubtnut.com/l/_W9IuwyTxiT1G
https://dl.doubtnut.com/l/_yFx3M7OxrSo5


C. The maximum particle velocity is thrice the wave velocity if

D. The wavelength of the wave is 1/n

Answer: A::B::D

Watch Video Solution

n =
1

5πa2

72. In an experiment to measure the speed of sound by a resonating air

column, a tuning fork of frequency 500 Hz is used. The length of the air

column is varied by changing the leavel of water in the resonance tube.

Two successive resonances are heard at air columns of length 50.7 cm

and 83.9 cm. Which of the following statements is (are) true?

A. The speed of sound determined from this experiment is 332 

B. The end correction in this experiment is 0.9 cm

C. The wavelength of the sound wave is 66.4 cm

ms− 1

https://dl.doubtnut.com/l/_yFx3M7OxrSo5
https://dl.doubtnut.com/l/_zULGB3XZdlwx


D. The resonance at 50.7 cm corresponds to the fundamental

harmonic

Answer: A::C

Watch Video Solution

73. The force constant of a simple harmonic oscillator is ,

amplitude 0.02 m has a total energy of 1250 J

A. Maximum potential energy is 650 J

B. Maximum kinetic energy is 600 J

C. Maximum kinetic energy is 700 J

D. Maximum potential energy is 450 J

Answer: B

Watch Video Solution

3 × 106N /m

https://dl.doubtnut.com/l/_zULGB3XZdlwx
https://dl.doubtnut.com/l/_XDpJidV65SyS
https://dl.doubtnut.com/l/_MgRl909TUdfF


74. Apparent frequency will increase if

A. Source is at rest, listener is moving towards source.

B. Source and listener are moving towards each other.

C. Source is moving towards listener at rest.

D. Source and listener are moving in same direction and with same

velocity

Answer: A::B::C

Watch Video Solution

75. Which of the following is an example of transverse wave motion ?

A. Light waves coming from Sun to Earth.

B. When a spring is pulled sidewaves, the kink moves  to the

length of spring.

C. Movement of the membrane of tabla.

90∘

https://dl.doubtnut.com/l/_MgRl909TUdfF
https://dl.doubtnut.com/l/_gOGKibymq6nz


D. Vibrations of air column above the surfave of water in a resonance

tube.

Answer: A::B::C

Watch Video Solution

76. The pitch of a tuning fork

A. is directly proportional to the square of length of prongs.

B. is directly proportional to square root of Young's modulus of

elasticity of material.

C. is directly proportional to thickness of prongs.

D. is inversely proportional to square root of density of material

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_gOGKibymq6nz
https://dl.doubtnut.com/l/_vr2pYdCTAMTT
https://dl.doubtnut.com/l/_j2eeanzQ9SUc


77. Which of the following are incorrect ?

A. Presence of moisture in air decreases density of air.

B. Sound heard in  is more intense than that heard in air.

C. Mechanical waves transfer energy and matter from one point to

another.

D. The distance between a node and and adjoining antinode in a

stationary wave is .

Answer: C::D

Watch Video Solution

CO2

λ

2

78. Two loudspeaker  and  are located  apart and emit sound at

frequencies  and , respectively. A car is intially at a point , 

 away from the midpoint  of the line  and moves towards 

constantly at  along the perpendicular bisector of . It

crosses  and eventually reaches a point ,  away from . Let 

M N 20m

118Hz 121Hz P

1800m Q MN Q

60km/hr MN

Q R 1800m Q v(t)

https://dl.doubtnut.com/l/_j2eeanzQ9SUc
https://dl.doubtnut.com/l/_tcFiVK8MF9dn


represent the beat frequency measured by a person sitting in the car at

time . let ,  and  be the beat frequencies measured at locations 

,  and , respectively. The speed of sound in air is . Which of

the following statement (s) is (are) true regarding the sound heard by the

person?

A. The plot below represents schematically the variation of beat

frequency with time. 

B. 

C. The plot below represents schematically the variation of beat

frequency with time 

D. The rate of change in beat frequency is maximum when the car

passes through Q

t vP vQ vR P

Q R 330ms− 1

VP + VR = 2VQ

https://dl.doubtnut.com/l/_tcFiVK8MF9dn


Answer: A::B::D

Watch Video Solution

79. The distance between two consecutive antinodes is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ/2

λ/4

λ/8

λ/6

80. Nodes are the points of

A. zero displacement

https://dl.doubtnut.com/l/_tcFiVK8MF9dn
https://dl.doubtnut.com/l/_tgwIckBbaYM6
https://dl.doubtnut.com/l/_hrxDPDOFalIY


B. maximum displacement

C. maximum amplitude

D. maximum acceleration

Answer: A

Watch Video Solution

81. Amplitude of vibrations can change in

A. a progressive wave

B. A transverse wave

C. in a stationary wave

D. a longitudinal wave

Answer: A:B:D

Watch Video Solution

https://dl.doubtnut.com/l/_hrxDPDOFalIY
https://dl.doubtnut.com/l/_gI0BVFIc9luP
https://dl.doubtnut.com/l/_wiToIe8DsN4R


82. When wax is attached to one of the prongs of a tuning fork, frequency

of the fork will

A. decrease

B. increase

C. remains unchanged

D. may increase or decrease

Answer: A

Watch Video Solution

83. When one of the prong of a tuning fork is waxed a little then

frequency of the fork will

A. decrease

B. increase

C. remains unchanged

https://dl.doubtnut.com/l/_wiToIe8DsN4R
https://dl.doubtnut.com/l/_AXeDbreqmDjD


D. may increase or decrease

Answer: A

Watch Video Solution

84. Which of the following is incorrect ?

A. To hear distinct beat the di�erence in the frequencies of two

sources should be less than 10.

B. There is alternate variation in the intensity of sound during beat

formation.

C. To hear distinct beats the di�erence in the frequencies of two

sources should be more than 10.

D. Beat frequency is the di�erence between the frequencies of two

sources

Answer: C

https://dl.doubtnut.com/l/_AXeDbreqmDjD
https://dl.doubtnut.com/l/_IB5xzBvlN2Qu


Watch Video Solution

85. When two sounds of frequencies 512 Hz and 516 Hz reach our ear

simultaneously then number of beats formed are

A. 4

B. 2

C. 6

D. 8

Answer: A

Watch Video Solution

86. Two trains  moving with speeds  and 

respectively in the same direction on the same straight track, with 

ahead of . The engines are at the front ends. The engine of train 

blows a long whistle. 

A and B 20m/s 30m/s

B

A A

https://dl.doubtnut.com/l/_IB5xzBvlN2Qu
https://dl.doubtnut.com/l/_dlXq7fluW3Ga
https://dl.doubtnut.com/l/_VLH7wF2oDsmi


Assume that the sound of the whistle is composed of components

varying in frequency from  to , as shown in the

�gure. The spread in the frequency (highest frequency - lowest frequency)

is thus . The speed of sound in still air is . 

(4) The speed of sound of the whistle is

A. 340 m/s for passengers in A and 310 m/s for passengers in B

B. 360 m/s for passengers in A and 310 m/s for passengers in B

C. 310 m/s for passengers in A and 360 m/s for passengers in B

D. 340 m/s for passengers in both the trains.

Answer: B

Watch Video Solution

f1 = 800Hz f2 = 1120Hz

320Hz 340m/s

87. Two trains  moving with speeds  and 

respectively in the same direction on the same straight track, with 

ahead of . The engines are at the front ends. The engine of train 

blows a long whistle. 

A and B 20m/s 30m/s

B

A A

https://dl.doubtnut.com/l/_VLH7wF2oDsmi
https://dl.doubtnut.com/l/_6aYe7gsr8YmD


Assume that the sound of the whistle is composed of components

varying in frequency from  to , as shown in the

�gure. The spread in the frequency (highest frequency - lowest frequency)

is thus . The speed of sound in still air is . 

(4) The speed of sound of the whistle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f1 = 800Hz f2 = 1120Hz

320Hz 340m/s

https://dl.doubtnut.com/l/_6aYe7gsr8YmD


88. Two trains  moving with speeds  and 

respectively in the same direction on the same straight track, with 

ahead of . The engines are at the front ends. The engine of train 

blows a long whistle. 

Assume that the sound of the whistle is composed of components

varying in frequency from  to , as shown in the

�gure. The spread in the frequency (highest frequency - lowest frequency)

is thus . The speed of sound in still air is . 

(4) The speed of sound of the whistle is

A. 310 Hz

B. 330 Hz

C. 350 Hz

D. 290 Hz

Answer: A

Watch Video Solution

A and B 20m/s 30m/s

B

A A

f1 = 800Hz f2 = 1120Hz

320Hz 340m/s

https://dl.doubtnut.com/l/_4W16NnPTqPdp


Assertion Reason Type Questions

1. Assertion : Sound waves travel in the form of compressions and

rarefactions in air. 

Reason : Because crests and troughs cannot be sustained in air,

therefore, sound waves cannot travel through air in the form of

transverse waves.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_beLHRtcE6812
https://dl.doubtnut.com/l/_Ae7vIxT63Ww8


2. Assertion : In a stationary sound wave, a displacement node is a

pressure antinode and vice versa. 

Reason : Nodes and antinodes are the points of maximum displacement.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: C

View Text Solution

3. Assertion : Doppler e�ect is not observed in case of supersonic waves. 

Reason : Waves produced by supersonic sources are shock waves which

https://dl.doubtnut.com/l/_Ae7vIxT63Ww8
https://dl.doubtnut.com/l/_Ek8Wi7ZpjAiK


produce a sound.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

4. Assertion : A person wil hear no sound if he is moving away from the

source of sound with the speed of sound. 

Reason : Because the relative velocity of the sound waves with respect to

the person is in�nite.

https://dl.doubtnut.com/l/_Ek8Wi7ZpjAiK
https://dl.doubtnut.com/l/_QJxyrEGnjZbh


A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

5. Assertion : Beats can be formed when the di�ference in freqencies of

two sources is greater than 10. 

Reason : Time interval between two beats should be less than 1/10

seconds to hear distinct beats.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

https://dl.doubtnut.com/l/_QJxyrEGnjZbh
https://dl.doubtnut.com/l/_PPtcSKmtXwxZ


B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If both assertion and reason are incorrect

Answer: C

Watch Video Solution

6. Assertion : The thunder of lightning can be heard some moments

earlier before the �ash in seen. 

Reason : Because the speed of sound is greater than the speed of light.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

https://dl.doubtnut.com/l/_PPtcSKmtXwxZ
https://dl.doubtnut.com/l/_XxOxxllQaIVQ


D. If both assertion and reason are incorrect

Answer:

Watch Video Solution

7. Assertion : Longitudinal waves are also known as pressure waves. 

Reason : Because propagation of these waves in air causes changes in

pressure and volume of the air.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: A

https://dl.doubtnut.com/l/_XxOxxllQaIVQ
https://dl.doubtnut.com/l/_MqYXDLsN2PGD


Watch Video Solution

8. Assertion : A tuning fork is made up of material whose elasticity does

not change. 

Reason : A tuning for is made up of an alloy of steel, nickel and chromium.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_MqYXDLsN2PGD
https://dl.doubtnut.com/l/_lD4ZKQMvjtdb


9. Assertion : The apparent frequency will remain same as the frequency

of source of sound if source and listener move at right angles to each

other. 

Reason : Apparent frequency will always increase whether source is

moving towards the listener or listener is moving towards the source.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QUiEb6jaTV0D


10. Assertion : The fundamental frequency of a stretched string is directly

proportional to the square root of the tension in the string if length and

mass of the string are constant. 

Reason : There are n nodes and n antinodes forms when standing waves

are formed in a stretched string.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_AaGCz5r3L8cY


11. Statement-1  Two longitudinal waves given by equation 

  

and   

will have equal intensity. 

Statement-2  Intensity of waves of given frequency in same medium is

proportional to square of amplitude only.

A. If both assertion and reason are correct and reason is a correct

explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect

D. If assertion is incorrect but reason is correct.

Answer:

Watch Video Solution

:

y1(x, t) = 2a sin(ωt − kx)

y2(x, t) = a sin(2ωt − 2kx)

:

https://dl.doubtnut.com/l/_9GmnHUVns8OJ


Matching Type Questions

1. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

List-I List-II

P Source and listener are moving in same 1. Longitudinal waves

direction with same velocity.

Q Source and listener are moving away from 2. Apparent frequency

each other.

R Source is moving towards the listener at rest 3. No change in frequen

S Sound waves in air 4. Apparent frequency

P Q R S

1 2 3 4

P Q R S

2 3 1 4

P Q R S

2 3 4 1

P Q R S

3 4 2 1

https://dl.doubtnut.com/l/_L3EDJtEPpgJ3


2. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

List-I List-II

P Veloicty of sound 1. Minimum amplitude

Q Nodes 2. Maximum amplitude

R Antinodes 3. Independent of pressure

S Echo 4. Reflection of sound waves

P Q R S

4 3 1 2

P Q R S

3 1 2 4

P Q R S

2 1 3 4

P Q R S

1 3 4 2

3. A musical instrument is made using four di�erent metal strings, 1, 2, 3

and 4 with mass per unit length 

 respectively. The instrument is played by vibrating the

strings by varying the free length in between the range 

. It is found that in string-1  

μ, 2μ, 3μ and 4μ

L0 and 2L0

https://dl.doubtnut.com/l/_WjS1Ajm1hdft
https://dl.doubtnut.com/l/_M2V6yMXaWwQf


 at free length  and tension  the fundamental mode frequency is 

 .  

List-I gives the above four strings while list-II lists the magnitude of some

quantity. 

  

If the tension in each string is , the correct match for the highest

fundamental frequency in  units will be -

A. 

B. 

C. 

D. 

Answer: A

(μ) L0 T0

f0

T0

f0

P Q R S

1 3 4 2

P Q R S

1 2 5 4

P Q R S

2 4 3 1

P Q R S

2 1 3 5

https://dl.doubtnut.com/l/_M2V6yMXaWwQf


Matrix Match Type Questions

Watch Video Solution

1. 

Watch Video Solution

Column I Column II

(A) For a stationary wave (p) Vibrations are perpendicular to direct

(B) For a longitudinal wave (q) Amplitude of vibrations changes with

(C) For a transverse wave (r) Amplitude of vibration does not chang

(D) For a progressive wave (s) Vibrations are along the direction of w

(t) Nodes and antinoes are formed

2. 

Watch Video Solution

Column I Column II

(A) A stretched string (p) n antinodes

(B) Open organ pipes (q) n nodes

(C) Closed organ pipe (r) (n + 1) antinodes

(D) A stationary wave produced (s) (n + 1) nodes

in organ pipes may have

https://dl.doubtnut.com/l/_M2V6yMXaWwQf
https://dl.doubtnut.com/l/_p8qUv93mx1jt
https://dl.doubtnut.com/l/_YFcEz1qT4ScU
https://dl.doubtnut.com/l/_Ea78YahCwFNg


3. Column I shows four systems, each of the same length L, for producing

standing waves. The lowest possible natural frequency of a system is

called it fundamental frequency, whose wavelength is denoted as .

Match each system with statements given in Column II describing the

nature and wavelength of the standing waves. 

View Text Solution

λt

https://dl.doubtnut.com/l/_Ea78YahCwFNg


Integer Type Question

1. Two men are walking along a horizontal straight line in the same

direction. The man in front walks at a speed 1.0  and the man

behind walks at a speed . A third mad is standing at a height

12m above the same horizontal line such that all three men are in a

vertical plane. The two walking men are blowing identical whistles which

emit a sound of frequency 1430 Hz. The speed of sound in air is 330 

. At the instant, when the moving men are 10 m apart, the stationary man

is equidistant from them. The frequency of beats in Hz, heard by the

stationary man at this instant, is

Watch Video Solution

ms− 1

2.0ms− 1

ms− 1

2. A wire vibrates in fundamental mode with frequency of 50 Hz when

stretched between two rigid supports. The linear mass density of wire is

 kg/m and mass of wire is  kg. The tension developed3 × 10− 2 4.5 × 10− 2

https://dl.doubtnut.com/l/_Ea78YahCwFNg
https://dl.doubtnut.com/l/_oLUkIR6VVHiK
https://dl.doubtnut.com/l/_4J7LKb6UtxPf


in wire is  N. Find value of x.  

Watch Video Solution

x × 135

0 1 2 3 4 5 6 7 8 9

3. The speed of sound in hydrogen is  m/s at NTP if density of

hydrogen is  the of that of air. Find the value of x if speed of sound in

air is 332 m/s at NTP. 

Watch Video Solution

x × 332

1

4

0 1 2 3 4 5 6 7 8 9

4. 32 tuning forks are arranged in order of increasing frequency such that

frequency of last fork is double than �rst. 6 beats per second are

produced by each two consecutive forks. The frequency of last fork is

. Find the value of n.  

Watch Video Solution

n × 186

0 1 2 3 4 5 6 7 8 9

https://dl.doubtnut.com/l/_4J7LKb6UtxPf
https://dl.doubtnut.com/l/_H5PuswfiW1wp
https://dl.doubtnut.com/l/_tDIbZRMLPIBi


5. A transverse wave of frequency 250 Hz is travelling with a speed of 180

m/s. The path di�erence between any two point is  m. When

two points are  out of phase. Find the value of x.  

Watch Video Solution

x × 10− 2

30∘

0 1 2 3 4 5 6 7 8 9

6. The frequency of �rst overtone of an open organ pipe is equal to

fundamanetal frequency of a closed organ pipe. What will be the length

of closed organ pipe if the length of open organ pipe is 16 cm ? 

Watch Video Solution

0 1 2 3 4 5 6 7 8 9

7. A car with a horn of frequency 16 kHz is moving with a velocity of 72

km/h towards a cli�. The re�ected sound heard by the driver of the car

has a frequency  Hz. Find the value of x if speed of sound in air isx × 2000

https://dl.doubtnut.com/l/_tDIbZRMLPIBi
https://dl.doubtnut.com/l/_JuUJazW4DVrw
https://dl.doubtnut.com/l/_QvtatV3h0yEb
https://dl.doubtnut.com/l/_S2CWYWjOn3Xp


340 m/s. 

Watch Video Solution

0 1 2 3 4 5 6 7 8 9

8. The fundamental frequency of a closed organ pipe is 256 Hz. If the pipe

is cut in two halves, then the di�erence in fundamental notes produced

by two pipes is  Hz. Find the value of x.  

Watch Video Solution

x × 128

0 1 2 3 4 5 6 7 8 9

9. The displacements of two travelling waves are represented by the

equations as : 

 here x, a are

in m and t in s,  in rad. The path di�erence between two waves is

. Find the value of x.  

`

y1 = a sin(ωt + kx + 0.29)m and y2 = a cos(ωt + kx)m

ω

(x × 1.28)
λ

π

https://dl.doubtnut.com/l/_S2CWYWjOn3Xp
https://dl.doubtnut.com/l/_TQFmIvILPNF1
https://dl.doubtnut.com/l/_xbuQSPLm20XM


Watch Video Solution

10. A 20 cm long string, having a mass of 1.0 g, is �xed 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 cm)

between the successive nodes on the string.

Watch Video Solution

11. A stationary source is emitting sound at a �xed frequency , which is

re�ected by two cars approaching the source. The di�erence between the

frequencies of sound re�ected from the cars is  of . What is the

di�erence in the speeds of the cars (in km per hour) to the nearest

integer ? The cars are moving at constant speeds much smaller than the

speed of sound which is .

Watch Video Solution

f0

1.2 % f0

330ms− 1

https://dl.doubtnut.com/l/_xbuQSPLm20XM
https://dl.doubtnut.com/l/_0G8o1e7odBkh
https://dl.doubtnut.com/l/_it3J5fgilWkq


12. A train S1, moving with a uniform velocity of 108 km/h, approaches

another train S2 standing on a platform. An observer O moves with a

uniform velocity of 36 km/h towards S2, as shown in �gure. Both the

trains are blowing whistles of same frequency 120Hz. When O is 600 m

away form S2 and distance between S1 and S2 is 800 m, the number of

beats heard by O is ....... [Speed of the sound = 330 m/s] 

Watch Video Solution

13. A stationary source emits sound of frequncy  = 492 Hz. The sound is

re�ected by a large car approaching the source with a speed of 2 .

f0

ms− 1

https://dl.doubtnut.com/l/_EEolZ65OnMvU
https://dl.doubtnut.com/l/_NWtDRJ5UCDgg


Chapter Practice Test

The re�ected signal is received by the source and superposed with the

original. What will be the beat frequency of the resulting signal in Hz ?

(Given that the speed of sound in air is 330  and the car re�ects the

sound at the frequency it has received.) 

View Text Solution

ms− 1

0 1 2 3 4 5 6 7 8 9

1. What is the angle between the particle velocity and wave velocity in

longitudinal waves and in transverse ?

Watch Video Solution

2. The density of nitrogen is 14 times than the density of hydrogen. What

will be the ratio of speeds of nitrogen to hydrogen?

Watch Video Solution

https://dl.doubtnut.com/l/_NWtDRJ5UCDgg
https://dl.doubtnut.com/l/_GpofMbq25GHa
https://dl.doubtnut.com/l/_6OeDHRrmK9Sm


3. What is the distance between two consecutive nodes and two

consecutive antinodes ?

Watch Video Solution

4. In an open organ pipe, second harmonic is 200 Hz. Find the frequency

of  harmonic.

Watch Video Solution

5th

5. The fundamental frequency of an open organ pipe is 512 Hz. What will

be its value if one of its end is closed ?

Watch Video Solution

6. What is echo ? Why we cannot hear an echo in a small room ?

h id l i

https://dl.doubtnut.com/l/_6OeDHRrmK9Sm
https://dl.doubtnut.com/l/_5h1IIDQMyyuj
https://dl.doubtnut.com/l/_Qkoj0r0e1Dek
https://dl.doubtnut.com/l/_QJwV6dJ5Gqmj
https://dl.doubtnut.com/l/_PGaiFxS4Run6


Watch Video Solution

7. On the basis of dimensional analysis, write the formula for speed of

transverse waves on a stretched string.

Watch Video Solution

8. Show that the speed of sound is independent of the pressure.

Watch Video Solution

9. Distinguish between longitudinal waves and transverse waves.

Watch Video Solution

10. Bats have no eyes still they can travel during night. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_PGaiFxS4Run6
https://dl.doubtnut.com/l/_p3aLbR4boB9D
https://dl.doubtnut.com/l/_r6VxhmaMg7cV
https://dl.doubtnut.com/l/_1q4Eb2bHjl3G
https://dl.doubtnut.com/l/_eePYiZCiP9uD


11. Show that the speed of sound increases by 61 cm/s for every degree

rise of temperature.

Watch Video Solution

12. Calculate the ratio of length of an open organ pipe to closed organ

pipe if the fourth overtone of open pipe is in unison with the sixth

overtone of closed pipe.

Watch Video Solution

13. Write Newton's formula for speed of sound in air. What was the issue

of the experiment ? Explain the correction done by Laplace.

Watch Video Solution

14. What do you mean by Doppler e�ect in sound ?

https://dl.doubtnut.com/l/_EXez3w6JSK0E
https://dl.doubtnut.com/l/_Cc2ZH1MVm6LV
https://dl.doubtnut.com/l/_zEMfTtpOIw5U
https://dl.doubtnut.com/l/_mVqeX9CPb0fz


Watch Video Solution

https://dl.doubtnut.com/l/_mVqeX9CPb0fz

