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WAVES

One Mark Questions And Answers

1. What is a wave ?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ikS8xozwIYId


2. What is a pulse ?

Watch Video Solution

3. Given any one di�erence between a

mechanical wave and an electromagnetic

wave.

Watch Video Solution

https://dl.doubtnut.com/l/_ikS8xozwIYId
https://dl.doubtnut.com/l/_3BlbczBVniMO
https://dl.doubtnut.com/l/_cTATdVEp1wUf


4. What is essential for the production 

propagation of a mechanical waves ?

Watch Video Solution

/

5. Given an example for a mechanical wave.

Watch Video Solution

6. Given an example for a non-mechanical

wave.

https://dl.doubtnut.com/l/_ZX6r5nL4DiZ0
https://dl.doubtnut.com/l/_3vK0gtDRRhrn
https://dl.doubtnut.com/l/_qdbg0bh22GOa


Watch Video Solution

7. What is the speed of any electromagnetic

wave in free space or vacuum or air ?

Watch Video Solution

8. Give an example for a matter wave.

Watch Video Solution

https://dl.doubtnut.com/l/_qdbg0bh22GOa
https://dl.doubtnut.com/l/_qtCHBJcoXnmm
https://dl.doubtnut.com/l/_5bVwXpSRM0SS


9. What are matter waves ?

Watch Video Solution

10. Name a device in which wave properties of

electrons is used.

Watch Video Solution

11. Name any one mechanical property which

helps a mechanical medium for the

https://dl.doubtnut.com/l/_REh7MhbhqfFq
https://dl.doubtnut.com/l/_YN6rKrBjHjJ9
https://dl.doubtnut.com/l/_cqtfJ3Un6pzq


propogation of sound.

Watch Video Solution

12. Name any one type of mechanical wave.

Watch Video Solution

13. Who proposed the wave nature of light?

Watch Video Solution

https://dl.doubtnut.com/l/_cqtfJ3Un6pzq
https://dl.doubtnut.com/l/_vCQjAxw2y9II
https://dl.doubtnut.com/l/_4ZUXesJa1rl3
https://dl.doubtnut.com/l/_UWu87KtGsjtV


14. What is the direction of particle vibration

with respect to the direction of the

disturbance ?

Watch Video Solution

15. In which mode of vibration does the

density of the medium vary ?

Watch Video Solution

https://dl.doubtnut.com/l/_UWu87KtGsjtV
https://dl.doubtnut.com/l/_PgdahD7Y5URE


16. In which mode of vibration does the

density of the medium remains the same ?

Watch Video Solution

17. Give any one characteristic of longitudinal

wave motion.

Watch Video Solution

https://dl.doubtnut.com/l/_GCTIMgMG5G3E
https://dl.doubtnut.com/l/_0VAnaI2bEGn3


18. Give any one characteristic of transverse

wave motion.

Watch Video Solution

19. Given reason why mechanical transverse

waves are not possible in �uids and gases.

Watch Video Solution

https://dl.doubtnut.com/l/_yyVyQbYRmC8V
https://dl.doubtnut.com/l/_RfegEViJrQ5Q


20. Represent instantaneous displacement of

a wave motion.

Watch Video Solution

21. In the equation y ( x, t ) = A

 , what does the terms 

 represent ?

Watch Video Solution

sin(ωt − kx + ϕ)

(ωt − kt + ϕ)

https://dl.doubtnut.com/l/_zHLcxpjg5d5F
https://dl.doubtnut.com/l/_RcaHZumpXN8s


22. De�ne amplitude of a wave

Watch Video Solution

23. De�ne phase of the wave.

Watch Video Solution

24. De�ne wave length. What is its S.I. unit ?

Watch Video Solution

https://dl.doubtnut.com/l/_cLqbkDrcO3it
https://dl.doubtnut.com/l/_9aMjidmQCwax
https://dl.doubtnut.com/l/_mo7sACMT40c2


25. De�ne frequency of wave motion.

Watch Video Solution

26. Mention the S.I. unit of angular wave

number or propogation contant.

Watch Video Solution

27. Relate angular and linear frequencies of

the wave motion.

https://dl.doubtnut.com/l/_nSKIDKG04sZJ
https://dl.doubtnut.com/l/_0OWXLjUyOG0k
https://dl.doubtnut.com/l/_BphYcW2PCfmv


Watch Video Solution

28. Why is the velocity of longitude wave (

sound ) in solids and liquids is greater than in

gases ?

Watch Video Solution

29. What are stationary (localised or standing )

waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_BphYcW2PCfmv
https://dl.doubtnut.com/l/_Kp06PkEkvHM9
https://dl.doubtnut.com/l/_XgD5eL9lsxL3


30. What are nodes ?

Watch Video Solution

31. Where are antinodes ?

Watch Video Solution

32. What is the distance between any two

consecutive nodes or antinodes ?

https://dl.doubtnut.com/l/_XgD5eL9lsxL3
https://dl.doubtnut.com/l/_pSCx8C1xfO9i
https://dl.doubtnut.com/l/_PTVejyWsoQsk
https://dl.doubtnut.com/l/_bQjrAe76e3Wh


Watch Video Solution

33. What is the distance between a node and a

consecutive antinode ?

Watch Video Solution

34. What is meant by a fundamental frequency

( mode) or �rst harmonic or vibration of a

system?

Watch Video Solution

https://dl.doubtnut.com/l/_bQjrAe76e3Wh
https://dl.doubtnut.com/l/_VTGoBi58r0yc
https://dl.doubtnut.com/l/_l1d0aWxdE4Ay


35. Give the expression for nth harmonic or (n-

1)th overtone in the case of a closed pipe

system.

Watch Video Solution

36. Write the expression for beat frequency .

Watch Video Solution

37. What are audible beats?

https://dl.doubtnut.com/l/_JAPAIWOGOyjX
https://dl.doubtnut.com/l/_8p4xxt3TQrqQ
https://dl.doubtnut.com/l/_yoeuRfZnFJuQ


View Text Solution

38. Give the expression for beat period.

Watch Video Solution

39. What is Doppler e�ect? Write any two

applications of it.

Watch Video Solution

https://dl.doubtnut.com/l/_yoeuRfZnFJuQ
https://dl.doubtnut.com/l/_m9qQwUNTU52y
https://dl.doubtnut.com/l/_2EEOsL1ET6a6


40. What will be the wavelength of sound

when the source of sound is moving towards

the stationary observer ?

View Text Solution

41. What happens to the wavelength of sound

when the source of sound is at rest and the

observer moving towards it ?

View Text Solution

https://dl.doubtnut.com/l/_xlj8LH0wBvup
https://dl.doubtnut.com/l/_19OkeyXR06qS
https://dl.doubtnut.com/l/_4CzUHTUdVnm6


42. Write the expression for apparent

frequency of sound for source and listener

moving in the same direction in a still air.

Watch Video Solution

43. What are overtones ?

Watch Video Solution

44. What is meant by a closed pipe system ?

https://dl.doubtnut.com/l/_4CzUHTUdVnm6
https://dl.doubtnut.com/l/_pK3QcPKRSQK4
https://dl.doubtnut.com/l/_KLDoiMZms0C0


Watch Video Solution

45. What is meant by an open pipe system ?

Watch Video Solution

46. Write the �rst three harmonics in the case

of a closed pipe system.

Watch Video Solution

https://dl.doubtnut.com/l/_KLDoiMZms0C0
https://dl.doubtnut.com/l/_lrUULnDy1kYz
https://dl.doubtnut.com/l/_e8ofcKrzH1ja


47. The harmonics in a pipe system are 1028

Hz, 2056Hz, 3084Hz.Name the pipe system.

Watch Video Solution

48. De�ne intensity of a wave.

Watch Video Solution

49. Mention the S.I unit of intensity of wave.

Watch Video Solution

https://dl.doubtnut.com/l/_f6OLK4XUpeCk
https://dl.doubtnut.com/l/_JF6YtozR0YXz
https://dl.doubtnut.com/l/_haj44bAaGjWV


Two Marks Questions With Answers

1. Why does wave velocity remain a constant

whereas particle velocity does not ?

Watch Video Solution

2. De�ne velocity of wave motion. Give the

expression wave velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_haj44bAaGjWV
https://dl.doubtnut.com/l/_ILjmj6rtCwSY
https://dl.doubtnut.com/l/_OMAQaud6xVvT


3. Write an equation for a progressive wave

travelling along the positive x -direction with

an epoch zero.

Watch Video Solution

4. Give the expression for the speed of the

transverse wave on a stretched string along

with the meanings of the symbols used.

Watch Video Solution

https://dl.doubtnut.com/l/_OMAQaud6xVvT
https://dl.doubtnut.com/l/_fBTTcxVuwYaF
https://dl.doubtnut.com/l/_Qn6PRPYx72df


5. Give the expression for the frequency of

vibration on a stretched string in a transverse

mode of vibration along with the meanings of

the symbols used.

Watch Video Solution

6. Give the expression for the velocity of

longitudinal wave in an elastic medium along

with the meaning of the symbols used.

Watch Video Solution

https://dl.doubtnut.com/l/_yC3OC0OEyvAw
https://dl.doubtnut.com/l/_GVKOHZM0HF5M


7. Give the expression for the velocity of sound

in air  gaseous media along with the

meanings of the symbols used.

Watch Video Solution

/

8. Give Newton's for velocity of sound in air or

gases along with the meanings of the symbols

used.

Watch Video Solution

https://dl.doubtnut.com/l/_GVKOHZM0HF5M
https://dl.doubtnut.com/l/_C87aLSTyp8cF
https://dl.doubtnut.com/l/_3mrgXknNqX2r


9. What is Laplace correction for velocity of

sound in a gaseous medium to the Newton's

formula.Give the meanings of the symbols

used.

Watch Video Solution

10. Write the instantaneous displacement of a

combined wave that represent the stationary

wave.

Watch Video Solution

https://dl.doubtnut.com/l/_YjkjZd4vuXmY
https://dl.doubtnut.com/l/_GIPmoUOx0dcA


11. Give the expression for resultant

displacement of two waves producing beats.

Watch Video Solution

12. Write the expression for apparent

frequency for source of sound moving towards

a stationary observer.

Watch Video Solution

https://dl.doubtnut.com/l/_GIPmoUOx0dcA
https://dl.doubtnut.com/l/_h6zSbTvCdYaX
https://dl.doubtnut.com/l/_mMJz2cvaCT1F
https://dl.doubtnut.com/l/_qvTVlAox0CIr


13. Write the expression for apparent

frequency of sound for observer moving

towards a stationary source of sound.

Watch Video Solution

14. Write the expression for apparent

frequency of sound as heard by a driver of a

source of sound moving towards the hill or

wall.

Watch Video Solution

https://dl.doubtnut.com/l/_qvTVlAox0CIr
https://dl.doubtnut.com/l/_ESlu0zKWaZOa
https://dl.doubtnut.com/l/_mXGIaCGnlopQ


15. Give the expression for the fundamental

frequency in the case of a closed a pipe system

Watch Video Solution

16. Give the expression for the fundamental

frequency in the case of an open pipe system.

Watch Video Solution

https://dl.doubtnut.com/l/_mXGIaCGnlopQ
https://dl.doubtnut.com/l/_3s97T98oQW6Z


Three Marks Questions With Answers

17. What will be the speed of infrasonics and

ultrasonics in air at  ?

Watch Video Solution

0∘ C

1. Distinguish between mechanical and non-

mechanical waves with an example for each

type.

Watch Video Solution

https://dl.doubtnut.com/l/_yWnbhMOL4D5L
https://dl.doubtnut.com/l/_smJ13MvMvOSM


2. Name any one type of mechanical wave.

Watch Video Solution

3. Comment on Laplace correction to Newton's

formula for velocity of sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_smJ13MvMvOSM
https://dl.doubtnut.com/l/_ZFy2WzUrhqjt
https://dl.doubtnut.com/l/_BHEGxks7ScLv


Five Marks Questions With Answers

4. Show that Laplace correction for elasticity

of gaseous medium is , where  is

the ratio of speci�c heates.

View Text Solution

E = γp ' γ'

5. Obtain an expression for the instantaneous

displacement of a stationary wave.

Watch Video Solution

https://dl.doubtnut.com/l/_iVcC9H1irEvS
https://dl.doubtnut.com/l/_JaQWMSu6kZBg


1. Show that the distance between any two

consecutive nodes or antinodes in a stationary

wave is .

Watch Video Solution

λ/2

2. if two progressive waves travelling in the

same direction interfere, then obtain the

instaneous displacement of the combined

wave.

View Text Solution

https://dl.doubtnut.com/l/_sAiDs59IHCbO
https://dl.doubtnut.com/l/_OlkeNSuZhFNq


3. Give the theory of beats and hence �nd the

expression for beta frequency.

Watch Video Solution

4. Show that only odd harmonics are present

in the closed pipe system.

Watch Video Solution

https://dl.doubtnut.com/l/_OlkeNSuZhFNq
https://dl.doubtnut.com/l/_x3MwprX4NQTg
https://dl.doubtnut.com/l/_ySXlMi0xxTLU


5. Show that both odd and even harmonics are

present in an open pipe system.

Watch Video Solution

6. Show that all harmonics are present in a

streteched string under a tranverse mode of

vibration.

Watch Video Solution

https://dl.doubtnut.com/l/_wt6bXG9TxsVw
https://dl.doubtnut.com/l/_QPGncJQ7kDfY


7. Obtain an expression for the apparent

frequency of sound for a source moving away

and towards a stationary observer.

Watch Video Solution

8. Obtain an expression for the apparent

frequency of sound for an observer moving

towards  away from a stationary source of

sound.

Watch Video Solution

/

https://dl.doubtnut.com/l/_QAzubewiJkwz
https://dl.doubtnut.com/l/_bFcm1LPcxwkU


9. Obtain an expression for the aparent

frequency of sound when the source of sound

and the listener are moving 

away from each other

View Text Solution

10. Obtain an expression for the aparent

frequency of sound when the source of sound

and the listener are moving towards each

other.

https://dl.doubtnut.com/l/_bFcm1LPcxwkU
https://dl.doubtnut.com/l/_0QU69eFeiBzP
https://dl.doubtnut.com/l/_1iPKqcXX5FGi


Numericals With Solutions

View Text Solution

11. Distinguish between progressive waves and

stationary waves.

Watch Video Solution

1. A string of mass 2.50kg is under a tension of

200N.The length of the stretched string is 20.0

https://dl.doubtnut.com/l/_1iPKqcXX5FGi
https://dl.doubtnut.com/l/_ScuACvrnGbAG
https://dl.doubtnut.com/l/_j2WV0VbaAcoJ


m. If a transverse jerk is struck at one end of

the string, how long does the disturbance take

to reach the other end ?

Watch Video Solution

2. A stone dropped from the tope of a tower of

height 300m high splashes into the water of a

pond 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

https://dl.doubtnut.com/l/_j2WV0VbaAcoJ
https://dl.doubtnut.com/l/_cNmuu3XyhZJz


3. A steel has a length of 12.0m and a mass of

2.10kg . What should be the tension in the wire

so that speedof a transverse wave on the wire

equals the speed of sound in dry airat 

equals  ?

Watch Video Solution

20∘ C

343ms − 1

4. Use the formula  to explain why

the speed of sound in air is independent of

pressure

v = √
γp

ρ

https://dl.doubtnut.com/l/_cNmuu3XyhZJz
https://dl.doubtnut.com/l/_cfA2XbWuvgiR
https://dl.doubtnut.com/l/_wpVsCid72pqH


Watch Video Solution

5. Use the formula  to explain why

the speed of sound in air increases with

temperature.

Watch Video Solution

v = √
γp

ρ

6. Use the formula  to explain why

the speed of sound in air increases with

humidity.

v = √
γp

ρ

https://dl.doubtnut.com/l/_wpVsCid72pqH
https://dl.doubtnut.com/l/_ScKah4BncIWs
https://dl.doubtnut.com/l/_zY7yTdKZGcAm


Watch Video Solution

7. A bat emits ultrasound waves of frequency

1000kHz in air. If the sound meets a water

surface, what is the wavelength of the

re�ected sound. Speed of sound in air is

 and in water 

Watch Video Solution

340ms − 1 1486ms − 1

https://dl.doubtnut.com/l/_zY7yTdKZGcAm
https://dl.doubtnut.com/l/_Pgcm7DLIEAlB


8. A bat emits ultrasound waves of frequency

1000kHz in air. If the sound meets a water

surface, what is the wavelength of the

transmitted sound in water? Speed of sound

in air is  and in water 

Watch Video Solution

340ms − 1 1486ms − 1

9. A hospital uses an ultrasonic scanner to

locate tumours in a tissue.What is the

wavelength of sound in the tissue in which the

https://dl.doubtnut.com/l/_IdLwncj4sxLm
https://dl.doubtnut.com/l/_DY87suxcjBvU


speed of sound is  ? The operating

frequency of the scanner is 4.2 MHz.

Watch Video Solution

1.7kms − 1

10. A transverse harmonic wave on a string is

described by

where x

and y are in cm and t is in s.The positive

direction of x is from left to right. 

Is this a travelling wave or a stationary wave ?

y(x, t) = 30 sin(36t + 0.018x + )
π

4

https://dl.doubtnut.com/l/_DY87suxcjBvU
https://dl.doubtnut.com/l/_Z6dcvhHpR3Dq


If it is travelling, what are the speed and

direction of its propagation ?

Watch Video Solution

11. A transverse harmonic wave on a string is

described by

where x

and y are in cm and t is in s.The positive

direction of x is from left to right. 

What are its amplitude and frequency ?

Watch Video Solution

y(x, t) = 30 sin(36t + 0.018x + )
π

4

https://dl.doubtnut.com/l/_Z6dcvhHpR3Dq
https://dl.doubtnut.com/l/_o5z2RbuWv02x


12. A transverse harmonic wave on a string is

described by

where x

and y are in cm and t is in s.The positive

direction of x is from left to right. 

What is the initial phase at the origin ?

Watch Video Solution

y(x, t) = 30 sin(36t + 0.018x + )
π

4

13. A transverse harmonic wave on a string is

described by

https://dl.doubtnut.com/l/_o5z2RbuWv02x
https://dl.doubtnut.com/l/_YDzIiv31k7SB
https://dl.doubtnut.com/l/_UpLgFsFh3AES


where x

and y are in cm and t is in s.The positive

direction of x is from left to right. 

What is the least distance between two

successive crests in the wave ?

Watch Video Solution

y(x, t) = 30 sin(36t + 0.018 + )
π

4

14. For the travelling harmonic wave

where x, y are in cm and t isin s.Calculate the

phase di�erence between oscillary motion of

y(x, t) = 20 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_UpLgFsFh3AES
https://dl.doubtnut.com/l/_Wlcma1wqfdqv


two points separated by a distance of 

4m

Watch Video Solution

15. For the travelling harmonic wave

where x, y are in cm and t isin s.Calculate the

phase di�erence between oscillary motion of

two points separated by a distance of 

0.5m

Watch Video Solution

y(x, t) = 20 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_Wlcma1wqfdqv
https://dl.doubtnut.com/l/_hPyPAxmlVaC1


16. For the travelling harmonic wave

where x, y are in cm and t isin s.Calculate the

phase di�erence between oscillary motion of

two points separated by a distance of 

Watch Video Solution

y(x, t) = 20 cos 2π(10t − 0.0080x + 0.35)

( )
λ

2

17. For the travelling harmonic wave

y(x, t) = 20 cos 2π(10t − 0.0080x + 0.35)

https://dl.doubtnut.com/l/_hPyPAxmlVaC1
https://dl.doubtnut.com/l/_2holmZdFTVKu
https://dl.doubtnut.com/l/_Zoy8xiUQhdNE


where x, y are in cm and t isin s.Calculate the

phase di�erence between oscillary motion of

two points separated by a distance of 

Watch Video Solution

( )
3λ

4

18. The transverse displacement of a string is

given by

 where

'x' & 'y' are 'm' and 't' is s. The length of the

string is 1.5m and its mass is . 

y(x, t) = 0.06 sin( )x cos(120πt)
2π

3

3.0 × 10− 2kg

https://dl.doubtnut.com/l/_Zoy8xiUQhdNE
https://dl.doubtnut.com/l/_tNYK7lLmPxFK


Does the function represent a travelling wave

or stationary wave ?

Watch Video Solution

19. The transverse displacement of a string is

given by

 where

'x' & 'y' are 'm' and 't' is s. The length of the

string is 1.5m and its mass is . 

Interpret the wave as a superposition of two

waves travelling in opposite direction. What is

y(x, t) = 0.06 sin( )x cos(120πt)
2π

3

3.0 × 10− 2kg

https://dl.doubtnut.com/l/_tNYK7lLmPxFK
https://dl.doubtnut.com/l/_9TfuyFk0kNUp


the wavelength, frequency and speed of each

wave?

Watch Video Solution

20. The transverse displacement of a string is

given by

 where

'x' & 'y' are 'm' and 't' is s. The length of the

string is 1.5m and its mass is . 

Determine the tension in the string.

Watch Video Solution

y(x, t) = 0.06 sin( )x cos(120πt)
2π

3

3.0 × 10− 2kg

https://dl.doubtnut.com/l/_9TfuyFk0kNUp
https://dl.doubtnut.com/l/_vQfbvAIBN2DY


21. A wire stretched between two rigid

supports vibraes in its fundamental mode with

a frequency of45 Hz. The mass of the wire is

 and its linear mass density is

. What is (a) the speed of

transverse wave on the string and ( b) the

tension in the string ?

Watch Video Solution

3.5 × 10− 2kg

4.0 × 10− 2kgm − 1

https://dl.doubtnut.com/l/_vQfbvAIBN2DY
https://dl.doubtnut.com/l/_0TJxshJyVwaX


22. 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 0.255m or 0.793m. Estimate the

speed of sound in air at the temperature of

the experiment. The edge e�ects may be

neglected.

Watch Video Solution

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


23. A steel rod 1m long is clamped at its

middle. The fundamental frequency of

longitudinal vibrations of the rod are given to

be 2.53 KHz. What is the speed of sound in

steel ?

Watch Video Solution

24. A pipe 0.20m long is closed at one end.

Which harmonic mode of the pipe is

resonantly excited by a 430 Hz source ? Will

https://dl.doubtnut.com/l/_MTvfIPgo82bx
https://dl.doubtnut.com/l/_WsbBj5agfqOf


the same source be resonance with the pipe if

both ends are open ? ( Speed of sound in air is

 )

Watch Video Solution

340ms − 1

25. Two sitar stings A and B playing the note

'ga' are slightly out of tune and produce beats

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

slightly reduced and the beat frequency is

found to reduce to by 3Hz. If the original

https://dl.doubtnut.com/l/_WsbBj5agfqOf
https://dl.doubtnut.com/l/_H2wXtUXv0yYY


frequency of a is 324 Hz, then what is the

frequency of B ?

Watch Video Solution

26. A train standing a the outer signal of a

railway station blows a whistle of frequency

400Hz in still air . 

What is the frequency of the whistle for a

platform observer when the train 

(i) approaches the platform with a speed of

 ?  10ms − 1

https://dl.doubtnut.com/l/_H2wXtUXv0yYY
https://dl.doubtnut.com/l/_QstrQtLBuPN6


(ii) recedes from the platform with a speed of

 ?

Watch Video Solution

10ms − 1

27. A train standing a the outer signal of a

railway station blows a whistle of frequency

400Hz in still air . when the train 

(i) approaches the platform with a speed of

 ?  

(ii) recedes from the platform with a speed of

 ?  

10ms − 1

10ms − 1

https://dl.doubtnut.com/l/_QstrQtLBuPN6
https://dl.doubtnut.com/l/_sl9dfmOn98c2


What is the speed of sound in each case ? The

speed of sound in still air can be taken as

Watch Video Solution

340ms − 1

28. A train standing in a station yard, blows a

whistle of frequency 400 Hz in still air. The

wind starts blowing in the direction from the

yard to the station with a s speed of  .

What are the frequency , wavelength and

speed of sound for an observer standing on

10ms − 1

https://dl.doubtnut.com/l/_sl9dfmOn98c2
https://dl.doubtnut.com/l/_5XfFUDrQDBCp


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  ? The speed of sound in still can be

taken as 

Watch Video Solution

10ms − 1

340ms − 1

29. A travelling harmonic wave on a string is

described by

  

(a) What are the displacement and velocity of

y(x, t) = 7.5 sin(0.0050x + 12t + )
π

4

https://dl.doubtnut.com/l/_5XfFUDrQDBCp
https://dl.doubtnut.com/l/_SuzRNngnn2ff


oscillation of a point at x = 1 cm, t = 1s ? Is this

velocity equal to the velocity of propagation ? 

(b) Locate the points of the string which have

the same transverse displacements and

velocity as the x = 1cm point at t = 2s, 5s and

11s

Watch Video Solution

30. One end of a long string of linear mass

density  is connected to an

electrically driven tuning fork of frequency 256

8.0 × 10− 3kgm − 1

https://dl.doubtnut.com/l/_SuzRNngnn2ff
https://dl.doubtnut.com/l/_tXd86Clj1Q9I


Hz. The other 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 t=0, the left end ( fork end) of

the string x = 0 has zero transverse

displacement ( y = 0 ) and is moving along

positive y - direction. The amplitude of the

wave is 5.0 cm. Write down the transverse

displacement y as a function of x and t that

describe the wave on the string.

Watch Video Solution

https://dl.doubtnut.com/l/_tXd86Clj1Q9I


31. A sonar system �xed in a submarine

operates at a frequency 40.0 kHz. An enemy

submarine moves towards the sonar with a

speed of . What is the frequency of

sound re�ected by the submarine ? Take the

speed of sound in water to be 

Watch Video Solution

360kmh − 1

1450ms − 1

32. Earthquakes generate sound waves inside

the Earth. Unlike gases, the Earth can

https://dl.doubtnut.com/l/_5gyAKRXhJOBo
https://dl.doubtnut.com/l/_3Gy0bYm4ek8F


experience both transverse and longitudinal

sound waves. Typically the speed of S wave is

about  and that of P wave is 

. A seismograph records P and S

waves from an earthquake . The �rst P waves

arrives 4 min before the �rst S wave. Assuming

the waves traveling straight line, at what

distanc does the earthquake occur ?

Watch Video Solution

4.0kms − 1

8.0kms − 1

https://dl.doubtnut.com/l/_3Gy0bYm4ek8F


33. A bat is �itting about in a cave, navigating

via ultrasonic beeps. Assume that the sound

emission frequency of the bat is 40kHz. During

the 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

https://dl.doubtnut.com/l/_7CSD6TnZ3leJ


34. A progressive wave is represented by an

equation , where x, y

are in 'm' and 't' in 's'. Find (a) amplitude

(b)wavelength (c ) frequency (d) velocity of the

wave.

Watch Video Solution

y = 5 sin(80πt − 0.5πx)

35. The speed of sound in Hydrogen

. What will be the speed in a1270ms − 1

https://dl.doubtnut.com/l/_B4lWBC6JvuyR
https://dl.doubtnut.com/l/_8JI9w9Ffkfuz


mixture of oxygen and hydrogen mixed by

volume ratio  ?

Watch Video Solution

1: 4

36. A wave travelling along a string is

described by  in

which the numerical constants are in SI units.

Calculate amplitude.

Watch Video Solution

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_8JI9w9Ffkfuz
https://dl.doubtnut.com/l/_cD7trQNi7Rsv


37. A wave travelling along a string is

described by  in

which the numerical constants are in SI units.

Calculate wavelength

Watch Video Solution

Y (x, t) = 0.005 sin(80x − 3t)

38. A wave travelling along a string is

described by  in

which the numerical constants are in SI units.

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_f9IDivE1I67I
https://dl.doubtnut.com/l/_0IzatXxdWv9T


Calculate (i) amplitude (ii) the wavelength and

(iii) the period and frequency of the wave.

Watch Video Solution

39. A wave travelling along a string is

described by  in

which the numerical constants are in SI units.

Calculate (i) amplitude (ii) the wavelength and

(iii) the period and frequency of the wave.

Watch Video Solution

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_0IzatXxdWv9T
https://dl.doubtnut.com/l/_FYictNg45VS1
https://dl.doubtnut.com/l/_x8ZligfUHqJu


40. A progressive wave is represented by an

equation , where x, y

are in 'm' and 't' in 's'. Find (a) amplitude

(b)wavelength (c ) frequency (d) velocity of the

wave.

Watch Video Solution

y = 5 sin(80πt − 0.5πx)

41. A progressive wave is represented by

equation  where x,y

are in metre and t is in second. Find

Wavelength

y = 5 sin(80πt − 0.5πx)

https://dl.doubtnut.com/l/_x8ZligfUHqJu
https://dl.doubtnut.com/l/_GGAXSbBwDXf3


Watch Video Solution

42. A progressive wave is represented by an

equation , where x, y

are in 'm' and 't' in 's'. Find (a) amplitude

(b)wavelength (c ) frequency (d) velocity of the

wave.

Watch Video Solution

y = 5 sin(80πt − 0.5πx)

https://dl.doubtnut.com/l/_GGAXSbBwDXf3
https://dl.doubtnut.com/l/_uk97j9vOsOY8


43. A progressive wave is represented by

equation  where x,y

are in metre and t is in second. Find Velocity

Watch Video Solution

y = 5 sin(80πt − 0.5πx)

44. A train producing a siren with a frequency

of 1500 Hz approaches a stationary observr

with a speed of 72 kmph. What is apparent

frequency of sound heard by him when it

https://dl.doubtnut.com/l/_cGabeiS5EBJh
https://dl.doubtnut.com/l/_nslVjbCpYv0u


crossing him ?( Given velocity of sound

 )

Watch Video Solution

v = 340ms − 1

45. A wave travelling along a string is

described by  in

which the numerical constants are in SI units.

Calculate (i) amplitude (ii) the wavelength and

(iii) the period and frequency of the wave.

Watch Video Solution

Y (x, t) = 0.005 sin(80x − 3t)

https://dl.doubtnut.com/l/_nslVjbCpYv0u
https://dl.doubtnut.com/l/_is4RDQLrMek0
https://dl.doubtnut.com/l/_Wzz8ea2fwg4l


46. The transverse wave in a string is

represented by

 where 'x'

and 'y' in cm and 't' in second. Determine ( a)

Amplitude (b) frequency (c ) wavelength and (

d) velocity of the wave.

Watch Video Solution

y(x, t) = 7.5 sin(12πt − 0.005x)

https://dl.doubtnut.com/l/_Wzz8ea2fwg4l

