
PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

WAVE MOTION AND WAVES ON A STRING

Example

1. A wave is propagating on a long stretched string along its length taken

as the positive x-axis. The wave equation is given as 

 


where .(a) find the velocity of wave.

(b) find the function  giving the displacement of particle at x=0. (c)

find the function g(x) giving the shape of the string at t=0.(d) plot the

shape g(x) of the string at t=0 (e) Plot of the shape of the string at t=5s.

Watch Video Solution

y = y0e
− ( − )

2
t

T

x

λ

y0 = 4mm, T = 1.0s and λ = 4cm

f(t)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PVBLa9i0GA5j


2. Consider the wave . Find the

amplitude, b. the wave number, c the wavelength d. the frequency e. the

time period and f. the wave velocity.

Watch Video Solution

y = (5mm)sin[(1cm− 1)x − (60s− 1)t]

3. Figure showa a string of linear mass density

g=10 ms^-2`. 

Watch Video Solution

1.0gcm− 1onwhichawaveps–eistravell ∈ g. F ∈ dthetimetakenbytheps–e ∈

https://dl.doubtnut.com/l/_3ZULXWJb3ktY
https://dl.doubtnut.com/l/_8WEKR8zh85x5


4. The average power transmitted through a given point on a string

supporting a sine wave is 0.20 W when the amplitude of the wave is 2.0

mm. What power will be transmitted through this point if the amplitude

is increased to 3.0 mm.

Watch Video Solution

5. Two waves are smultaneously passing through a string. The equation of

the waves are given by 

 


and  


where the wave number

A_1=5.0mm and

A_2=4.0mm. find the phase difference between the waves and the

amplitude of the resulting wave.

Watch Video Solution

y1 = A1 sink(x − vt)

y2 = A2 sink(x = vt + x0)

k = 6.28cm− 1 and x0 = o1.50c. Theamπtudesof

https://dl.doubtnut.com/l/_7lrlYSJfXU4o
https://dl.doubtnut.com/l/_XQ2yF3dz19Uw


6. Two travalling wavews of equal amplitudes and equal frequencies move

in opposite directions along a string. They interfere to produce a

standing wave having the equation  in which 

 (a) Find the velocity of

the component travelling waves. (b) Find the node closet to the origin in

the x gt 0. (c ) Find the antinode closet to the origin in the region x gt 0

(d) Find the amplitude of the particle at x = 2.33cm.

Watch Video Solution

y = A cos kx sinωt

A = 1.0mm, k = 1.57cm− 1 and ω = 78.5s− 1

7. A 50 cm long wire of mass 20 g suports a mass of  as shown in

figure. Find the fundamental frequency of the portioin of the strig

between the wall and the pulley. Take . 

1.6kg

g = 10ms− 2

https://dl.doubtnut.com/l/_Zu8YFa8UFwxI
https://dl.doubtnut.com/l/_DpelAgcUaE6g


Worked Out Examples

Watch Video Solution

8. In a sanometer experiment, resonance is obtained whth the

experimental wire has a length of 21 cm between the bridges and the

vibrations are excited by a tunning fork of frequency 256 Hz. If a tuning

fork of frequency6 384 Hz is used, what should be the lenght of the

experimental wire to get the resonance.

Watch Video Solution

1. The displacement of a particle of a string carrying a travelling wave is

given by  where x is in centimetre and

t in second Find (a) the amplitude, (b) the wavelength, (c ) the frequency

and (d) the speed of the wave.

Watch Video Solution

y = (3.0cm)sin 6.28(0.50x − 50t),

https://dl.doubtnut.com/l/_DpelAgcUaE6g
https://dl.doubtnut.com/l/_PZey0qc0JTb3
https://dl.doubtnut.com/l/_AarRS0HvMS8O


2. The equation for a wave travelling in x-direction on a string is y =

 (a) Find the maximum velocity of

a particle of the string. (b) Find the acceleration of a particle at x =6.0 cm

at time t = 0.11 s.

Watch Video Solution

(3.0cm)sin[(3.14cm− 1x − (314s− 1)t]

3. A long string having a cross- sectional area  and density 

 is subjected to a tension of 64 N along the X-axis. One end of

this string is attached to a vibrator moving in transverse direction at a

frequency fo 20Hz. At t = 0. the source is at a maximujm displacement y=

1.0 cm. (a) Write the equation for the wave. (b) What is the displacement

of the particle of the string at x = 50 cm at time t = 0.05 s ? (c) What is the

velocity of this particle at this instant ?

Watch Video Solution

0.80mm2

12.5gcm− 3

https://dl.doubtnut.com/l/_sDKMhO6IdXUE
https://dl.doubtnut.com/l/_DEJcmDA7YTn1


4. The speed of a transverse wave going on a wire having a length 50 cm

and maas 5.0 g is  The area of cross section of the wire is 

 and its Young modulus is  Find the extension

of the wire over its natural lenth.

Watch Video Solution

80ms− 1

1.0mm.2 16 × 1011Nm− 2.

5. A uniform rope of length 12 mm and mass 6 kg hangs vertically from a

rigid support. A block of mass 2 kg is attached to the free end of the rope.

A transverse pulse of wavelength 0.06 m is produced at the lower end of

the rope. What is the wavelength of the pulse when it reaches the top of

the rope?

Watch Video Solution

6. Two waves passing through a region are represented by

 
y = (1.0cm)sin[(3.14cm− 1)x − (157s− 1)t]

https://dl.doubtnut.com/l/_Pfva5G91Boxj
https://dl.doubtnut.com/l/_1SBTjLVRolFU
https://dl.doubtnut.com/l/_RxUaSURUUoE5


and  


Find the displacement of the particle at x = 4.5 cm at time t = 5.0 ms.

Watch Video Solution

y = (1.5cm)sin[(1.57cm− 1)x − (314s− 1)t].

7. The vibrations of a string fixed 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]

8. A guitar string is 90 cm long and has a fundamental frequency of 124

Hz. Where should it be pressed to produce a fundamental frequency of

186 Hz?

https://dl.doubtnut.com/l/_RxUaSURUUoE5
https://dl.doubtnut.com/l/_Dp1wKhe60pPI
https://dl.doubtnut.com/l/_CuEd963lIftn


Objective 1

Watch Video Solution

9. A sonometer wire has a total length of 1 m between the fixed ends.

Where should the two bridges be placed below the wire so that the three

segments of the wire have their fundamental frequencies in the ratio 1 : 2

: 3 ?

Watch Video Solution

10. A wire having a lineat density of 0.05 gm/ cc is stretched between two

rigid supports with a tension of  dynes. It is observed that the

wire resonates at a frequency of 420 cycles /sec. the next resonation

frequency at which the same wire resonates is 490 cycels / sec . the

length of wire is approximately.

Watch Video Solution

4.5 × 107

https://dl.doubtnut.com/l/_CuEd963lIftn
https://dl.doubtnut.com/l/_1fnhN6u1Lvgl
https://dl.doubtnut.com/l/_JgXbIlXJbX3W


1. A sine wave is travelling ina medium. The minium distance between the

two particles, always having same speed is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

4

λ

3

λ

2

λ

2. A sine wave is travelling in a medium. A particular partile has zero

displacement at a certain instant. The particle closest to it having zero

displacement is at a distance

A. 

B. 

λ

4

λ

3

https://dl.doubtnut.com/l/_g0TMIac91aro
https://dl.doubtnut.com/l/_RprRJJiglKia


C. 

D. 

Answer: C

Watch Video Solution

λ

2

λ

3. Which of the following equations represents as wave travelling along Y-

axis?

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

x = A sin(ky − ωt)

y = A sin(kx − ωt)

y = A sinky cos ωt

y = A cos ky sinωt

https://dl.doubtnut.com/l/_RprRJJiglKia
https://dl.doubtnut.com/l/_lfkgCjTLrtTZ
https://dl.doubtnut.com/l/_2vD7m2D2M5li


4. The equation  represents a wave motion with

A. amplitude A, frequency 

B. amplitude A/2, frequency 

C. amplitude 2A, frequencey 

D. does not represent a wave motion

Answer: B

Watch Video Solution

y = A sin2(kx − ωt)

π
ω

2

ω

π

π
ω

4

5. Which of the following is a mechanical wave?

A. Radio waves

B. X-rays

C. Light waves

D. Sound waves

https://dl.doubtnut.com/l/_2vD7m2D2M5li
https://dl.doubtnut.com/l/_oKzsEOvPIJ7F


Answer: D

Watch Video Solution

6. A cork floting in a clam pond executes simple harmonic motion of

frequency v when a wsave generated by a boat passes by it. The frequency

of the wave is

A. v

B. v/2

C. 2v

D. 

Answer: A

Watch Video Solution

√2v

https://dl.doubtnut.com/l/_oKzsEOvPIJ7F
https://dl.doubtnut.com/l/_436gttmZD8pd


7. Two strings A and B made of same material are stretched by same

tension. The radius of string A is double of the radius of B. A transverse

wave travels on A with speed  and on B with speed . The ratio  is

A. 

B. 2

C. 

D. 4

Answer: A

Watch Video Solution

vA vB
vA
vB

1

2

1

4

8. both the strings , shown in figure are made of same material and have

same cross - section. The pulleys are light the wave speed pf a travsverse

https://dl.doubtnut.com/l/_IEJDW8h7x0L1
https://dl.doubtnut.com/l/_vN2VMN802dvc


wave in the string AB is  and in CD is . The ratio  is 

A. 1

B. 2

C. 

D. 

Answer: D

Watch Video Solution

v1 v2 v1 /v2

√2

1

√2

https://dl.doubtnut.com/l/_vN2VMN802dvc


Watch Video Solution

9. Velocity of sound in air is 332 . Its velocity in vacuum will be

A. 

B. 

C. 

D. meaningless

Answer: D

Watch Video Solution

ms− 1

> 332ms− 1

= 332ms− 1

< 332ms− 1

10. A wave pulse, travelling on a two piece string, gets partically reflected

and partically transmitted at the junction, The reflected wave is inverted

in shape as compard to the incident one. If the incident wave has speed 

and the transmitted wave 

A. 

v

v'

λ' < λ

https://dl.doubtnut.com/l/_vN2VMN802dvc
https://dl.doubtnut.com/l/_25B3nRdJVYNh
https://dl.doubtnut.com/l/_UIKOpcbe6N1t


B. 

C. 

D. nothing can be said about the relation of 

Answer: C

Watch Video Solution

λ' = λ

λ' < λ

λ and λ'

11. Two waves represented by  and 

 are superposed. The resultant wave will have an

amplitude.

A. a

B. 

C. 

D. 0

Answer: B

y = a sin(ωt − kx)

y = a cos(ωt − kx)

√2a

2a

https://dl.doubtnut.com/l/_UIKOpcbe6N1t
https://dl.doubtnut.com/l/_dkDr2KityFdy


Watch Video Solution

12. Two wave pulses travel in opposite directions on a string and approch

each other. The shape of the one pulse is same with respect to the other

A. The pulses will collide wilth each other and vanish after collision

B. The pulses will reflect from each other i.e., the poulse going towards

right will finally move towards left and vice versa

C. The pulses wil pass through each other but their shapes will be

modified

D. the pulses will pss through each other without any chasnge in their

shapes.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dkDr2KityFdy
https://dl.doubtnut.com/l/_peh96hF1WaQs


13. Two periodic waves of amplitudes  pass though a region. If 

, the difference in the maximum and minimum resultant

amplitude possible is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1 and A2

A1 > A2

2A1

2A2

A1 + A2

A1 − A2

14. Two waves of equal amplitude A, and equal frequency travel in the

same direction in a medium. The amplitude of the resultant wave is

A. 0

B. A

https://dl.doubtnut.com/l/_qtctyxo6rYG9
https://dl.doubtnut.com/l/_Nd5fSYgQEk9T


C. 2A

D. between 0 and 2A

Answer: D

Watch Video Solution

15. Two sine waves travel in the same direction in a medium. The

amplitude of each wave is  and the phase difference between the two

waves is . The resultant amplitude will be

A. A

B. 2A

C. 4A

D. 

Answer: A

Watch Video Solution

A

120∘

√2A

https://dl.doubtnut.com/l/_Nd5fSYgQEk9T
https://dl.doubtnut.com/l/_7Pr1PxElumwa


16. The fundamental frequency of a string is proportional to

A. inverse of its length

B. the diameter

C. the tension

D. the density

Answer: A

Watch Video Solution

17. A tuning fork of frequency 480Hz is used to vibrate a sonometer wire

having natural frequency 240 Hz. The wire will vibrate with a frequency of

A. 240Hz

B. 480Hz

C. 720Hz

https://dl.doubtnut.com/l/_7Pr1PxElumwa
https://dl.doubtnut.com/l/_A6ZPlAmc5nZI
https://dl.doubtnut.com/l/_tJtzYOkWQiy5


D. will not vibrate

Answer: B

Watch Video Solution

18. A tuning fork of frequency 480 Hz is used to vibrate a sonometer wire

having naturl frequency 410 Hz. The wire wil vibrate with frequency

A. 410Hz

B. 480Hz

C. 820Hz

D. 960Hz

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tJtzYOkWQiy5
https://dl.doubtnut.com/l/_W4oTERA5BBuC


19. A sonometer wire of length  vibrates in fundamental mode when

excited by a tunning fork of frequency 416 Hz. If the length is double

keeping other things same the string will

A. vibrates with a frequency of 416 Hz

B. vibrate with a frequency of 208 Hz

C. vibrate with a frequency of 832 Hz

D. stop vibrating

Answer: A

Watch Video Solution

l

20. A sonometer wire supports a 4 kg load and vibrates in fundamental

mode with a tunig fork of frequency 416 Hz. The length of the wire

between the bridges is now doubled. In order to maintain fundamental

mode, the load should be changed to

https://dl.doubtnut.com/l/_Bt1xMVB8gXK4
https://dl.doubtnut.com/l/_NopO1CL6KLFj


Objective 2

A. 1 kg

B. 2 kg

C. 8 kg

D. 16 kg

Answer: D

Watch Video Solution

1. A mechanical wave propagastes in a medium along the X-axis. The

particles of the medium

A. must move on the X-axis

B. must move on the Y-axis

C. may move one the X-axis

D. may move on the Y-axis

https://dl.doubtnut.com/l/_NopO1CL6KLFj
https://dl.doubtnut.com/l/_6HSl9Xrhxeu3


Answer: C::D

Watch Video Solution

2. A transverse wave travels along the Z-axis. The particles of the medium

must move

A. along the Z-axis

B. along the X-axis

C. along the Y-axis

D. in the XY-plane

Answer: D

Watch Video Solution

3. Longitudinal waves cannot

https://dl.doubtnut.com/l/_6HSl9Xrhxeu3
https://dl.doubtnut.com/l/_EIDjwGi0OuFK
https://dl.doubtnut.com/l/_ydwQ8HuuF275


A. have a unique wavelength

B. transmit energy

C. have a unique wave velocity

D. be plarized

Answer: D

Watch Video Solution

4. A wave going a solild

A. must be longitudinal

B. may be longitudinal

C. must be transverse

D. may be transverse.

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_ydwQ8HuuF275
https://dl.doubtnut.com/l/_SbmwYTlCuu0V


5. A wave moving in a gas

A. must be longitudinal

B. may be longitudinal

C. must be transverse

D. may be transverse.

Answer: A

Watch Video Solution

6. In a standing wave particles at the positions A and B, have a phase

difference of 

https://dl.doubtnut.com/l/_SbmwYTlCuu0V
https://dl.doubtnut.com/l/_HYwdcANvk7Ge
https://dl.doubtnut.com/l/_8Z1SFS0YUT86


A. A oscillates at half the frequency of B

B. A and B move in opposite directions

C. A and B must be separated by half of the wavelength.

D. The displacements at A and B have equal magnitudes

Answer: B::D

Watch Video Solution

7. A wave is represented by the equation

A. The wave velocity 

y = (0.001mm)sin[(50s− 1t + (2.0m− 1)x]

= 100ms− 1

https://dl.doubtnut.com/l/_8Z1SFS0YUT86
https://dl.doubtnut.com/l/_jWhMqDFyzE84


B. The wavelength =2.0m

C. the frequencey 

D. The amplitude =0.001mm

Answer: C::D

Watch Video Solution

= Hz
25

π

8. A standing wave is produced on a string on a string clamped at one

end and free at the other. The length of the string

A. must be an integral multiple 

B. must be an integral multiple of 

C. must be an integral multiple of 

D. may be an integral multiple of 

Answer: A

Watch Video Solution

λ

4

λ

2

λ

λ

2

https://dl.doubtnut.com/l/_jWhMqDFyzE84
https://dl.doubtnut.com/l/_IMwjD2khuH6Y


Exercises

9. Mark out the correct options

A. the energy of any smal part of a string remains constnt in a

traveling wave

B. the energy of any small part of a string remains constant in a

standing wave

C. the energies of all the smal parts of equal length are equal in a

traveling wave

D. The energies of all the small parts of equal length are equal in a

standing wave

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IMwjD2khuH6Y
https://dl.doubtnut.com/l/_eUSZxv3ZIozr
https://dl.doubtnut.com/l/_0NqHcA7seoPN


1. A wave pulse passing on a string with speed of  in the

negative x direction has its maximum at  at . Where will this

maximum be located at `t=5s?

Watch Video Solution

40cms− 1

x = 0 t = 0

2. The equation of a wave travelling on a string stretched along the X-axis

is given by 

 

(a) Write the dimensions of A, a and T. 

(b) Find the wave speed. 

(c) In which direction is the wave travelling? 

(d) Where is the maximum of the pulse located at  and at ?

Watch Video Solution

y = Ae
( + )

2
− x

a

t

T

t = T t = 2T

3. Figure shows a wave pulse at t=0. The pulse moves to the right with a

speed of 10cms^-1. Sketch the shape of the string at t=1s, 2s and 3s.

https://dl.doubtnut.com/l/_0NqHcA7seoPN
https://dl.doubtnut.com/l/_2VgVZqyeiF0U
https://dl.doubtnut.com/l/_NDE8KZAUxS9Z


Watch Video Solution

4. A pulse travelling on a string is represented by the function 

y=a^3/((x-vt)^2+a^2)` 

where a=5 mm and v=20 cms^-1. Sketch the shape of the string at t=0, 1 s

and 2s. Take x=0 in the middle of the string.

View Text Solution

5. The displacement of the particle at x = 0 of a stretched string carrying a

wave in the positive x-direction is given by . The wave

speed is v. Write the wave equation.

Watch Video Solution

f(t) = A sin( )
t

T

https://dl.doubtnut.com/l/_NDE8KZAUxS9Z
https://dl.doubtnut.com/l/_ZGs7gzZXit2Y
https://dl.doubtnut.com/l/_fOCVZ4t5z24t
https://dl.doubtnut.com/l/_apBrUj3oE3Fs


6. A wave pulse is travelling on a string with a speed  towards the

positive x-axis. The shape of the string at  is given by 

, where  are constants. 


(a) What are the dimensions of ? 


(b) Write the equation of the wave for a general time , if the wave speed

is .

Watch Video Solution

v

t = 0

y(x) = A sin(x/a) A and a

A and a

t

v

7. A wave pulse is travelling on a string with a speed  towards the

positive x-axis. The shape of the string at  is given by 

, where  are constants. 


(a) What are the dimensions of ? 


(b) Write the equation of the wave for a general time , if the wave speed

is .

Watch Video Solution

v

t = 0

y(x) = A sin(x/a) A and a

A and a

t

v

https://dl.doubtnut.com/l/_apBrUj3oE3Fs
https://dl.doubtnut.com/l/_Go6Sts7mvvbK


8. The equation of a wave travelling on a string is

. (a) In which direction does

the wave travel ? (b) Find the wave speed, the wavelength and the

frequency of the wave. (c) What is the maximum displacement and the

maximum speed of a portion of the string ?

Watch Video Solution

y = (0.10mm)sin[3.14m− 1)x + (314s− 1)t]

9. A wave travels along the positive x-direction with a speed of .

The amplitude of the wave is 0.20 cm and the wavelength 2.0 cm. (a)

Write a suitable wave equation which describes this wave. (b) What is the

displacement and velocity of the particle at x = 2.0 cm at time t = 0

according to the wave equation written ?

Watch Video Solution

20ms− 1

10. A wave is described by equation 

 
y = (1.0mm)sinπ( − )
x

2.0cm
t

0.01s

https://dl.doubtnut.com/l/_lNIjXK2ApWeJ
https://dl.doubtnut.com/l/_5v0yeVRxbK1w
https://dl.doubtnut.com/l/_Qi3JWwU8xDNf


(a) Find the time period and the wavelength. 

(b) Write the equation for the velocity of the particle. Find the speed of

the particle at  at time . 


(d) What are the speeds of the particles at  at 

?

Watch Video Solution

x = 1.0cm t = 0.01s

x = 1.0cm

t = 0.011, 0.012 and 0.013s

11. A particle on a stretched string supporting a travelling wave, takes 5.0

ms to move from its mean position to the extreme position. The distance

between two consecutive particles, which are at their mean positions, is

2.0 cm. Find the frequency, the wavelength and the wave speed.

Watch Video Solution

12. Figure shows a plot of the transverse displacements of the particles of

a string at t = 0 through which a travelling wave is passing in the positive

x-direction. The wave speed is . Find (a) the amplitude, (b) the20cms− 1

https://dl.doubtnut.com/l/_Qi3JWwU8xDNf
https://dl.doubtnut.com/l/_zpdjwWUU0dSo
https://dl.doubtnut.com/l/_RUrfHLQDVftj


wavelength, (c) the wave number and (d) the frequency of the wave. 

.

Watch Video Solution

13. A wave travelling on a string at a speed of  causes each

particle of the string to oscillate with a time period of 20 ms. (a) What is

the wavelength of the wave ? (b) If the displacement of a particle is 1.5

mm at a certain instant, what will be the displacement of a particle 10 cm

away from it at the same instant ?

Watch Video Solution

10ms− 1

14. A steel wire of length 64 cm weighs 5 g. If it is stretched by a force of 8

N, what would be the speed of a transverse wave passing on it ?

Watch Video Solution

https://dl.doubtnut.com/l/_RUrfHLQDVftj
https://dl.doubtnut.com/l/_360W30sVO3CX
https://dl.doubtnut.com/l/_Kj7Uxbf3Gwj0


15. A string of length 20 cm and linear mass density  is fixed at

both ends and is kept under a tension of 16 N. A wave pulse is produced

at t=0 near an end as shown in figure which travels towards the other

end. (a) When will the string have the shape shown in the figure again?

(b) Sketch the shape of the string at a time half of that found in part (a). 

Watch Video Solution

0.4g/cm

16. A string of linear mass density  and a total length 30 cm is

tied to a fixed wall at one end and to a frictionless ring at the other end.

The ring can move on a vertical rod. A wave pulse is produced on the

string which moves towards the ring at a speed of . The pulse is

0.5gcm− 1

20cms− 1

https://dl.doubtnut.com/l/_Kj7Uxbf3Gwj0
https://dl.doubtnut.com/l/_J4kXA8Bk9iX4
https://dl.doubtnut.com/l/_0q6bSpNkwqDT


symmetric about its maximum which is located at a distance of 20 cm

from the end joined to the ring. (a) Assuming that the wave is reflected

from the ends without loss of energy, find the time taken by the string to

regain its shape. (b) The shape of the string changes periodically with

time. Find this time period. (c) What is the tension in the string ? 

Watch Video Solution

17. Two wires of different densities but same area of cross section are

soldered together at one end and are stretched to a tension T. The

velocity of a transverse wave in the first wire is double of that in the

second wire. Find the ration of the denstiy of the first wire to that of the

second wire.

Watch Video Solution

https://dl.doubtnut.com/l/_0q6bSpNkwqDT
https://dl.doubtnut.com/l/_bKk4wzeoCGhx
https://dl.doubtnut.com/l/_ExzdUd1XT0Zd


18. A transverse wave described by 

 


propagates on a stretched string having a linear mass density of

. Find the tension in the string.

Watch Video Solution

y = (0.02m)sin[(1.0m− 1)x + (30s− 1)t]

1.2 × 10− 4kgm− 1

19. A travelling wave is produced on a long horizontal string by vibrating

an end up and down sinusoidal. The amplitude of vibration is 1.0cm and

the displacement becomes zero 200 times per second. The linear mass

density of the string is  and it is kept under a tension of 90 N.

(a) Find the speed and the wavelength of the wave. (b) Assume that the

wave moves in the positive x-direction and at t = 0 the end x= 0 is at its

positive extreme position. Write the wave equation. (c ) Find the velocity

and acceleration of the particle at x = 50 cm at time t = 10ms.

Watch Video Solution

0.10kgm− 1

https://dl.doubtnut.com/l/_ExzdUd1XT0Zd
https://dl.doubtnut.com/l/_lKbwtDq6Pucq


20. A string of length 40 cm and weighing 10 g is attached to a spring at

one end and to a fixed wall at the other end. The spring has a spring

constant of  and is stretched by 1.0 cm. If a wave pulse is

produced on the string near the wall, how much time will it take to reach

the spring ?

Watch Video Solution

160Nm− 1

21. Two blocks each having a mass of 3.2 kg are connected by a wire CD

and the system is suspended from the ceiling by another wire AB . The

linear mass density of the wire AB is 10 g /m and that of CD is 8gm− 1.

https://dl.doubtnut.com/l/_G7iBnhSLA6m4
https://dl.doubtnut.com/l/_C8cIA8HJ0B2g


Find the speed of a transverse wave pulse produced in AB and in CD. 

Watch Video Solution

22. In the arrangement shown in figure, the string has a mass of 4.5 g.

How much time will it take for a transverse disturbance produced at the

https://dl.doubtnut.com/l/_C8cIA8HJ0B2g
https://dl.doubtnut.com/l/_nAFQGuZbSw1G


floor to reach the pulley ? Take  


.

Watch Video Solution

g = 10ms− 2

23. A 4.0 kg block is suspended from the ceiling of an elevator through a

string having a linear mass desity of . Find the speed

(with respect to the string) with which a wave pulse can proceed on the

string if the elavator accelerates up at the rate of

.

Watch Video Solution

19.2 × 10− 3kgm− 1

2.0ms− 2. Takeg = 10ms− 2

https://dl.doubtnut.com/l/_nAFQGuZbSw1G
https://dl.doubtnut.com/l/_FeMIC6YEVdgr


24. A heavy ball is suspended from the ceiling of a motor car through a

light string. A transverse pulse travels at a speed of  on the

string when the car is at rest and  when the car accelerates on a

horizontal road. Find the acceleration of the car. Take 

Watch Video Solution

60cms− 1

62cms− 1

g = 10ms− 2

25. A circular loop of string rotates about its axis on a frictionless

horizontal plane at a uniform rate so that the tangential speed of any

particle of the string is u. If a small transverse disturbance is produced at

a point of the loop, with what speed (relative to the string) will this

disturbance travel on the string ?

View Text Solution

26. A heavy but uniform rope of lenth L is suspended from a ceiling. (a)

Write the velocity of a transverse wave travelling on the string as a

https://dl.doubtnut.com/l/_FeMIC6YEVdgr
https://dl.doubtnut.com/l/_QqGVfRmpyIcq
https://dl.doubtnut.com/l/_szQCKJ3E8inN
https://dl.doubtnut.com/l/_nq1jq6h8NKvF


function of the distance from the lower end. (b) If the rope is given a

sudden sideways jerk at the bottom, how long will it take for the pulse to

reach teh celling ? (c ) A particle is dropped from the ceiling at the instant

the bottom end is given the jerk where will the particle meet the pulse ?

Watch Video Solution

27. Two long strings A and B, each having linear mass density

1.2×10−2kgm−1, are stretched by different tensions 4.8 N and 7.5 N

respectively and are kept parallel to each other with their left ends at x =

0. Wave pulses are produced on the strings at the left ends at t = 0 on

string A and at t = 20 ms on string B. When and where will the pulse on B

overtake that on A ?

Watch Video Solution

28. A transverse wave of amplitude 0.50 mm and frequency 100 Hz is

produced on a wire stretched to a tension of 100 N. If the wave speed is

`100 m s^-1, what average power is the source transmitting to the wire ?

https://dl.doubtnut.com/l/_nq1jq6h8NKvF
https://dl.doubtnut.com/l/_kSua1KRnGN9u
https://dl.doubtnut.com/l/_rYkXH5nep93l


Watch Video Solution

29. A  wave with amplitude  travels on a long string of linear

mass density  keep under a tension of . 


(a) Find the average power transmitted across a given point on the

string. 

(b) Find the total energy associated with the wave in a  long portion

of the string.

Watch Video Solution

200Hz 1mm

6g/m 60N

2.0m

30. A tuning fork of frequency 440 Hz is attached to a long string of linear

mass density  kept under a tension of 49 N. The fork produces

transverse waves of amplitude 0.50 mm on the string. (a) Find the wave

speed and the wavelength of the waves. (b) Find the maximum speed and

acceleration of a particle of the string. (c) At what average rate is the

tuning fork transmitting energy to the string ?

Watch Video Solution

0.01kgm− 1

https://dl.doubtnut.com/l/_rYkXH5nep93l
https://dl.doubtnut.com/l/_anm0W04JI4s8
https://dl.doubtnut.com/l/_DQf8C90CdKHa


31. Two waves, travelling in the same direction through the same region,

have equal frequencies, wavelengths and amplitudes. If the amplitude of

each wave is 4 mm and the phase difference between the waves is ,

what is the resultant amplitude ?

Watch Video Solution

90∘

32. Figure shows two wave opulses at t=0 travelling on a string i opposite

directions with the same wave speed . Sketch the shape of the

string at t=4ms, 6ms, 8ms and 12 ms. 

.

View Text Solution

50cms− 1

https://dl.doubtnut.com/l/_DQf8C90CdKHa
https://dl.doubtnut.com/l/_g50WOgFi2aUs
https://dl.doubtnut.com/l/_ojPlT3C3lGXY
https://dl.doubtnut.com/l/_UoFGfvUmdmlK


33. Two waves, each having a frequency of 100 Hz and a wavelength of 2.0

cm, are travelling in the same direction on a string. What is the phase

difference between the waves (a) if the second wave was produced 0.015 s

later than the first one at the same place, (b) if the two waves were

produced at the same instant but the first one was produced a distance

4.0 cm behind the second one ? (c) If each of the waves has an amplitude

of 2.0 mm, what would be the amplitudes of the resultant waves in part

(a) and (b) ?

Watch Video Solution

34. If the speed of a transverse wave on a stretched string of length 1 m is

, what is the fundamental frequency of vibration ?

Watch Video Solution

60ms− 1

35. A wire of length 2.00 m is stretched to a tension of 160 N. If the

fundamental frequency of vibration is 100 Hz, find its linear mass density.

https://dl.doubtnut.com/l/_UoFGfvUmdmlK
https://dl.doubtnut.com/l/_dQRPSw9rYA2F
https://dl.doubtnut.com/l/_lg2efeBU2JCD


Watch Video Solution

36. A steel wire of mass 4.0 g and length 80 cm is fixed at the two ends.

The tension in the wire is 50 N. Find the frequency and wavelength of the

fourth harmonic of the fundamental.

Watch Video Solution

37. A piano wire weighing 6.00 g and having a length of 90.0 cm emits a

fundamental frequency corresponding to the "Middle C" (v = 261.63 Hz).

Find the tension in the wire.

Watch Video Solution

38. A sonometer wire having a length of 1.50 m between the bridges

vibrates in its second harmonic in resonance with a tuning fork of

frequency 256 Hz. What is the speed of the transverse wave on the wire ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_lg2efeBU2JCD
https://dl.doubtnut.com/l/_mb11oN9YZWKO
https://dl.doubtnut.com/l/_nDYLob3dwsfp
https://dl.doubtnut.com/l/_kj1ZTAQCDSJk


Watch Video Solution

39. The length of the wire shown in figure between the pulley is 1.5 m and

its mass is 12.0 g. Find the frequency of vibration with which the wire

vibrates in two loops leaving the middle point of the wire between the

pulleys at rest. 

Watch Video Solution

40. A one-metre long stretched string having a mass of 40 g is attached

to a tuning fork. The fork vibrates at 128 Hz in a direction perpendicular

to the string. What should be the tension in the string if it is to vibrate in

four loops ?

https://dl.doubtnut.com/l/_kj1ZTAQCDSJk
https://dl.doubtnut.com/l/_guDoLBAKmj16
https://dl.doubtnut.com/l/_suDq9UQfl7nN


Watch Video Solution

41. A wire, fixed at both ends is seen to vibrate at a resonant frequency of

240 Hz and also at 320 Hz. (a) What could be the maximum value of the

fundamental frequency ? (b) If transverse waves can travel on this string

at a speed of 40 m s t, what is its length ?

Watch Video Solution

42. A string, fixed at both ends, vibrates in a resonant mode with a

separation of 2.0 cm between the consecutive nodes. For the next higher

resonant frequency, this separation is reduced to 1.6 cm. Find the length

of the string.

Watch Video Solution

43. A 660 Hz tuning fork sets up vibration in a string clamped at both

ends. The wave speed for a transverse wave on this string is 220ms− 1

https://dl.doubtnut.com/l/_suDq9UQfl7nN
https://dl.doubtnut.com/l/_TRz7EWwrDjuV
https://dl.doubtnut.com/l/_qCxS0UATvmHU
https://dl.doubtnut.com/l/_cR3k4NukOjlm


and the string vibrates in three loops. (a) Find the length of the string. (b)

If the maximum amplitude of a particle is 0.5 cm, write a suitable

equation describing the motion.

Watch Video Solution

44. A particular guitar wire is 30.0 cm long and vibrates at a frequency of

196 Hz when no finger is placed on it. The next higher notes on the scale

are 220 Hz, 247 Hz, 262 Hz and 294 Hz. How far from the end of the string

must the finger be placed to play these notes ?

Watch Video Solution

45. A steel wire fixed at both ends has a fundamental frequency of 200 Hz.

A person can hear sound of maximum frequency 14 kHz. What is the

highest harmonic that can be played on this string which is audible to

the person ?

Watch Video Solution

https://dl.doubtnut.com/l/_cR3k4NukOjlm
https://dl.doubtnut.com/l/_vXEnkPxpIQsP
https://dl.doubtnut.com/l/_Dcuz7LlgiHcG


46. Three resonant frequencies of a string are 90, 150 and 210 Hz. (a) Find

the highest possible fundamental frequency of vibration of this string. (b)

Which harmonics of the fundamental are the given frequencies ? (c)

Which overtones are these frequencies ? (d) If the length of the string is

80 cm, what would be the speed of a transverse wave on this string ?

Watch Video Solution

47. Two wires are kept tight between the same pair of supports. The

tensions in the wires are in the ratio 2 : 1, the radii are in the ratio 3 : 1

and the densities are in the ratio 1 : 2. Find the ratio of their fundamental

frequencies.

Watch Video Solution

48. A uniform horizontal rod of length 40 cm and mass 1.2 kg is

supported by two identical wires as shown in figure. Where should a mass

https://dl.doubtnut.com/l/_Dcuz7LlgiHcG
https://dl.doubtnut.com/l/_rCSu6WE2aFli
https://dl.doubtnut.com/l/_j4oSgmi36Dc2
https://dl.doubtnut.com/l/_BO9g3osZusdX


of 4.8 kg be placed on the rod so that the same tuning fork may excite

the wire on left into its fundamental vibrations and that on right into its

first overtone ? Take  


Watch Video Solution

g = 10ms− 2

49. Figure shows an aluminium wire of length  joined to a steel wire

of length  and stretched between two fixed supports. The tension

produced is . The cross-sectional area of the steel wire is 

and that of the aluminimum wire is  The minimum frequency of a

tuning fork which can produce standing waves in the system with the

joint as a node is  (in ) the find . Given density of aluminimum is 

60cm

80cm

40N 1.0mm2

3.0mm2

10P Hz P

https://dl.doubtnut.com/l/_BO9g3osZusdX
https://dl.doubtnut.com/l/_qZfkkZW0NlH7


 and that of steel is . 


Watch Video Solution

2.6g/cm3 7.8g/cm3

50. A string of length L fixed at both ends vibrates in its fundamental

mode at a frequency v and a maximum amplitude A. (a) Find the

wavelength and the wave number k. (b) Take the origin at one end of the

string and the X-axis along the string. Take the Y-axis along the direction

of the displacement. Take t = 0 at the instant when the middle point of

the string passes through its mean position and is going towards the

positive y-direction. Write the equation describing the standing wave.

View Text Solution

https://dl.doubtnut.com/l/_qZfkkZW0NlH7
https://dl.doubtnut.com/l/_0qKiuB9N8nr1


51. A 2 m-long string fixed at both ends is set into vibrations in its first

overtone. The wave speed on the string is 200 m s and the amplitude is

0.5 cm. (a) Find the wavelength and the frequency. (b) Write the equation

giving the displacement of different points as a function of time. Choose

the X-axis along the string with the origin at one end and t = 0 at the

instant when the point x= 50 cm has reached its maximum displacement.

Watch Video Solution

52. The equation for the vibration of a string, fixed at both ends vibrating

in its third harmonic, is given by

.(a) What is the

frequency of vibration ? (b) What are the positions of the nodes ? (c)

What is the length of the string ? (d) What is the wavelength and the

speed of two travelling waves that can interfere to give this vibration ?

A. 

B. 

y = (0.4cm)sin[(0.314cm− 1)x]cos[f(600πs− 1)t]

https://dl.doubtnut.com/l/_sEn2EMEWpLLH
https://dl.doubtnut.com/l/_iuyF1rMG2RIc


C. 

D. 

Answer: a) 300Hz
b) 0, 10, 20, 30
c) 30cm
d) 60m/sec

Watch Video Solution

53. The equation of a standing wave, produced on a string fixed at both

ends, is  What could be

the smallest length of the string ?

Watch Video Solution

y = (0.4cm)sin[(0.314cm− 1)x]cos[(600πs− 1)t]

54. A 40 cm wire having a mass of 3.2 g is stretched between two fixed

supports 40.05 cm apart. In its fundamental mode, the wire vibrates at

220 Hz. If the area of cross section of the wire is , find its Young

modulus.

Watch Video Solution

1.0mm2

https://dl.doubtnut.com/l/_iuyF1rMG2RIc
https://dl.doubtnut.com/l/_qlFmjNErtoTw
https://dl.doubtnut.com/l/_ROnZvmX5YgIK


55. Figure shows a string stretched by a block going over a pulley. The

string vibrates in its tenth harmonic in unison with a particular tuning

fork. When a beaker containing water is brought under the block so that

the block is completely dipped into the beaker, the string vibrates in its

eleventh harmonic. Find the density of the material of the block. 

.

Watch Video Solution

56. A 2.00 m-long rope, having a mass of 80 g, is fixed at one end and is

tied to a light string at the other end. The tension in the string is 256 N.

(a) Find the frequencies of the fundamental and the first two overtones.

(b) Find the wavelength in the fundamental and the first two overtones.

https://dl.doubtnut.com/l/_ROnZvmX5YgIK
https://dl.doubtnut.com/l/_8AgHuZGRnkZV
https://dl.doubtnut.com/l/_uReNZ6NR95bp


Question For Short Answer

Watch Video Solution

57. A heavy string is tied at one end to a movable support and to a light

thread at the other end as shown in figure. The thread goes over a fixed

pulley and supports a wieght to produce a tension. The lowest frequency

with which the heavy sting resonates is . If the movable support is

pushed to the right by  so that the joint is placed on the pulley,

what will be the minimum frequency at which the heavy string can

resonate? 

Watch Video Solution

120Hz

20cm

https://dl.doubtnut.com/l/_uReNZ6NR95bp
https://dl.doubtnut.com/l/_bYDA2lPal5wT


1. You are walking along a seashore and a mild wind is blowing. Is the

motion of air a wave motion ?

Watch Video Solution

2. The radio and TV programs, telecast at the studio, reach our antenna

by wave motion. Is it a mechanical wave or nonmechanical ?

Watch Video Solution

3. A wave is represented by an eqution . In which

direction is the wave going? Assume that  are all positive.

Watch Video Solution

y = c1 sin(c2x + c3t)

c1, c2 and c3

4. Show that the particle speed can never be equal to the wave speed in a

sine wave if the amplitude is less than wavelength divided by .2π

https://dl.doubtnut.com/l/_rBQpZwcZB9P0
https://dl.doubtnut.com/l/_Emb6d3MaeReN
https://dl.doubtnut.com/l/_QUMB7wykE5UM
https://dl.doubtnut.com/l/_A9GRyvq7zUDO


Watch Video Solution

5. Two wave pulses identical in shape but inverted with respect to each

other are produced at the two ends of a stretched string. At an instant

when the pulses reach the middle, the string becomes completely

straight. What happens to the energy of the two pulses ?

Watch Video Solution

6. What is the smallest positive phase constant which is equivalent to

 ?

Watch Video Solution

7.5π

7. A string clamped at both ends vibrates in its fundamental mode. Is

there any position (except the ends) on the string which can be touched

without disturbing the motion ? What if the string vibrates in its first

overtone ?

https://dl.doubtnut.com/l/_A9GRyvq7zUDO
https://dl.doubtnut.com/l/_hSWxt4uhSkJI
https://dl.doubtnut.com/l/_r3tk7d1bDBF0
https://dl.doubtnut.com/l/_FOKDdNSMc0T9


Watch Video Solution

https://dl.doubtnut.com/l/_FOKDdNSMc0T9

