
PHYSICS

BOOKS - SURA PHYSICS (TAMIL

ENGLISH)

WAVES

Short Answer Questions

1. What is meant by waves?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hJQhTmvnND1b


2. Write down the types of waves.

Watch Video Solution

3. What are transverse waves? Give one

exmaple.

Watch Video Solution

https://dl.doubtnut.com/l/_hJQhTmvnND1b
https://dl.doubtnut.com/l/_EAl9NdIiKcwk
https://dl.doubtnut.com/l/_0Cqz83N2JbO8


4. What are longitudinal waves? Give one

example.

Watch Video Solution

5. Define wavelength.

Watch Video Solution

6. Write down the relation between frequency,

wavelength and velocity of a wave.

https://dl.doubtnut.com/l/_JpNHvR9HdNUe
https://dl.doubtnut.com/l/_wXBnaFLsHwkj
https://dl.doubtnut.com/l/_VcLlgtQJESEb


View Text Solution

7. What is meant by interference of waves?

Watch Video Solution

8. Explain the beat phenomenon.

Watch Video Solution

https://dl.doubtnut.com/l/_VcLlgtQJESEb
https://dl.doubtnut.com/l/_tZiAhVItGsua
https://dl.doubtnut.com/l/_bUQ99GMMbQaW


9. Define intensity of sound and loudness of

sound.

Watch Video Solution

10. Explain Doppler effect.

Watch Video Solution

11. Explain red shift and blue shift in Doppler

effect.

https://dl.doubtnut.com/l/_p86Y7qJzWx32
https://dl.doubtnut.com/l/_NSl4VKmKyBjg
https://dl.doubtnut.com/l/_fgt4TGCyCwh6


Watch Video Solution

12. What is meant by end correction in

resonance air column apparatus?

Watch Video Solution

13. Sketch the function . Explain

your sketch.

Watch Video Solution

y = x + a

https://dl.doubtnut.com/l/_fgt4TGCyCwh6
https://dl.doubtnut.com/l/_O30XAAEwHvDG
https://dl.doubtnut.com/l/_IQ6y8w3r9EFz
https://dl.doubtnut.com/l/_SqYYjHzck3Wq


Long Answer Questions

14. Write down the factors affecting velocity of

sound in gases.

Watch Video Solution

15. What is meant by an echo? Explain.

View Text Solution

https://dl.doubtnut.com/l/_SqYYjHzck3Wq
https://dl.doubtnut.com/l/_rnU9WeyR2wFJ


1. Discuss how ripples are formed in still water.

Watch Video Solution

2. Briefly explain the difference between

travelling waves and standing waves.

Watch Video Solution

3. Show that the velocity of travelling wave

produced in a string is v = √
T

μ

https://dl.doubtnut.com/l/_wNRayWa817q6
https://dl.doubtnut.com/l/_H8cL6QRfzP9B
https://dl.doubtnut.com/l/_Kmg7zHV9t6yi


Watch Video Solution

4. Describe Newton's formula for velocity of

sound waves in air.

Watch Video Solution

5. Write short notes on reflection of sound

waves from plane and curved surfaces.

Reflection of sound through the plane surface

Watch Video Solution

https://dl.doubtnut.com/l/_Kmg7zHV9t6yi
https://dl.doubtnut.com/l/_xTAOYOlqBp8x
https://dl.doubtnut.com/l/_vr46n8Qx5gtU


6. Briefly explain the concept of super position

principle.

Watch Video Solution

7. What is meant by interference of waves?

Watch Video Solution

8. Describe the formation of beats.

https://dl.doubtnut.com/l/_vr46n8Qx5gtU
https://dl.doubtnut.com/l/_IFtk4jthpqRW
https://dl.doubtnut.com/l/_G70Qc78PclN3
https://dl.doubtnut.com/l/_GRb9Ga0pJYGk


Watch Video Solution

9. Explain the formula of stationary waves.

Watch Video Solution

10. Discuss the law of transverse vibration in

stretched strings.

View Text Solution

https://dl.doubtnut.com/l/_GRb9Ga0pJYGk
https://dl.doubtnut.com/l/_JslFcnqSIwmP
https://dl.doubtnut.com/l/_AXM2wRUYqrQa


11. Explain the concepts of fundamental

frequency, harmonics and overtones in detail.

Watch Video Solution

12. What is a sonometer? Give its construction

and working. Explain how to determine the

frequency of tuning fork using sonometer.

Watch Video Solution

https://dl.doubtnut.com/l/_P488qACJKZIq
https://dl.doubtnut.com/l/_ghBG9KAnVe7y


13. Write short notes on intensity and

loudness.

View Text Solution

14. Explain how overtones are produced in a:

(a) Closed organ pipe (b) Open organ pipe

Watch Video Solution

https://dl.doubtnut.com/l/_DNt7Fm7twbrY
https://dl.doubtnut.com/l/_RuCyVBexsrsU


15. How will you determine the velocity of

sound using resonance air column apparatus ?

Watch Video Solution

16. What is meant by Doppler effect? Discuss

the following cases. 

(1) Sources in motion and Observer at rest 

(a) Source moves towards observer 

(a) Source moves towards observer 

(b) Source moves away from the observer 

https://dl.doubtnut.com/l/_61tCk1tlKJUl
https://dl.doubtnut.com/l/_qW0XzYJWTBjJ


Numerical Problems

(2) Observer in motion and Source at rest. 

(a) Observer moves towards Source. 

(b) Observer recedes away from the Source. 

(3) Both are in motion 

(a) Source and observer approach each other 

(b) Source and Observer resides from each

other 

( c) Source chases Observer 

(d) Observer chases Source.

View Text Solution

https://dl.doubtnut.com/l/_qW0XzYJWTBjJ


1. The speed of a wave in a certain medium is

900 m/s. If 3000 waves passes over a certain

point of the medium in 2 minutes, then

compute its wavelength.

Watch Video Solution

2. Consider a mixture of 2 mol of helium and 4

mol of oxygen. Compute the speed of sound in

this gas mixture at 300 K.

View Text Solution

https://dl.doubtnut.com/l/_2EdAJlq5kVlB
https://dl.doubtnut.com/l/_XSRbm1XgGq9a


3. A ship in a sea sends SONAR waves straight

down into the seawater from the bottom of

the ship. The signal reflects from the deep

bottom bed rock and returns to the ship after

3.5 s. After the ship moves to 100 Km it sends

another signal which returns back after 2s.

Calculate the depth of the sea in each case

and also compute the difference in height

between two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_XSRbm1XgGq9a
https://dl.doubtnut.com/l/_M7tNc0AjrY80


4. A sound wave is transmitted into a tube s

shown in figure. The sound wave splits into

two waves at the point A which recombine at

point B. Let R be the radius of the semi-cicle

which is varied until the first minimum.

Calculate the radius of the semi-circle. If the

wavelength of the sound is 50.0 m. 

View Text Solution

https://dl.doubtnut.com/l/_VLjee8xJNHAQ


5. N tuning forks are arranged in order of

increasing frequency and any two successive

tuning forks give n beats per second when

sounded together. If the last fork gives double

the frequency of the first (called as octave),

Show that the frequency of the first tuning

fork is .

Watch Video Solution

f = (N − 1)n

https://dl.doubtnut.com/l/_7MVPM3DdeqXG


6. Let the source propagate a sound waves

whose intensity at a point (initially) be l.

suppose we consider a case when the

amplitude of the sound wave is doubled and

the frequency is reduced to one-fourth.

Calculate now the new intensity of sound at

the same point ?

Watch Video Solution

https://dl.doubtnut.com/l/_j4qgL3avodMe


7. Consider two organ pipes of same length in

which are organ is closed and another organ

pipe is open. If the fundamental frequency of

closed pipe is 250 Hz. Calculate the

fundamental frquency of the open pipe.

Watch Video Solution

8. A police in a siren car moving with a velocity

 chases a thief who is moving in a car

with a velocity . The police car sounds

20ms − 1

v0ms − 1

https://dl.doubtnut.com/l/_6G6ri9VJ6Civ
https://dl.doubtnut.com/l/_8WqBH8ZzGcrX


at frequency 300 Hz, and both of them move

towards a stationary siren of frequency 400

Hz. Calculate the speed in which thief is

moving. (Assume the thief does not observe

any beat).

View Text Solution

9. Consider the following functon, 

(a)  


(b)  


y = x2 + 2α, tx

y = (x + vt)2

https://dl.doubtnut.com/l/_8WqBH8ZzGcrX
https://dl.doubtnut.com/l/_VlyGQvYUDZAv


Which among the above function can be

characterized as a wave ?

Watch Video Solution

10. Audible frequencies have a range of 20 Hz

to  Hz. Express 't' is range in tems of

(i) period T, (ii) wavelength air at, (iii) angular

frequency w. (Given velocity of sound in

).

View Text Solution

20 × 103

0∘ C = 331m /s

https://dl.doubtnut.com/l/_VlyGQvYUDZAv
https://dl.doubtnut.com/l/_mABpT6UBBxFs
https://dl.doubtnut.com/l/_YUrb4iFYrexv


11. A fruit dropped from the top of a tree of

height 200 m high splashes into the water of a

pond near the base of the tree. When is the

splash heard at the top given that the speed

of sound in air is .

View Text Solution

340ms − 1

12. For the travelling harmonic wave

,

where x and y are in cm and t in s. Calculate

the phase difference between oscillatory

y(x, t) = 2.0 cos 2π[8t − 0.0060x + 0.27]

https://dl.doubtnut.com/l/_YUrb4iFYrexv
https://dl.doubtnut.com/l/_RggvKQBpcaSD


motion of two points separated by a distance

of, 

(a) 300 cm, 

(b) 0.75 m, 

( c) 

View Text Solution

λ

4

13. A transverse harmonic wave on a string is

described by y(x,t)

, where x and

y are in cm and t in sec. The positive direction

= 5.0 sin(48t + 0.0264x + )
π

6

https://dl.doubtnut.com/l/_RggvKQBpcaSD
https://dl.doubtnut.com/l/_RpukXMx9qlAz


Conceptual Questions

of x is from left to right. 

(a) What are its amplitude and frequency? 

(b) What is the least distance between two

success in crests in the wave?

View Text Solution

1. Why is it that transverse waves cannot be

produced in a gas? Can the transverse waves

be produced in solids and liquids?

https://dl.doubtnut.com/l/_RpukXMx9qlAz
https://dl.doubtnut.com/l/_AIqzFfCcVqsA


Watch Video Solution

2. Why is the roar of our national animal

different from the sound of a mosquito?

Watch Video Solution

3. A sound source and listener are both

stationary and a strong wind is blowing. Is

there a Doppler effect?

Watch Video Solution

https://dl.doubtnut.com/l/_AIqzFfCcVqsA
https://dl.doubtnut.com/l/_EOOjYUnx56PX
https://dl.doubtnut.com/l/_54qDO69oKMCo


4. In an empty room why is it that a tone

sounds louder than in the room having things

like furniture etc.

Watch Video Solution

5. How do animals sense impending danger of

hurricane?

Watch Video Solution

https://dl.doubtnut.com/l/_54qDO69oKMCo
https://dl.doubtnut.com/l/_LyhQaAMS7iQx
https://dl.doubtnut.com/l/_Jo81mpoxWukp


Multiple Choice Questions 1 Mark

6. Is it possible to realize whether a vessel kept

under the tap is about to fill with water?

View Text Solution

1. Sound waves of wavelength travelling in a

medium with a speed of vm/s enter into the

medium where its speed is 2vm/s, wavelength

of sound waves in the second medium is?

https://dl.doubtnut.com/l/_43gXatItdk3q
https://dl.doubtnut.com/l/_bRGuaHJC4r2t


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

λ

2

2λ

4λ

2. Speed of sound wave in air .

A. Independent of temp

https://dl.doubtnut.com/l/_bRGuaHJC4r2t
https://dl.doubtnut.com/l/_antHzZ1AoZUo


B. Increase with pressure

C. Increase with increase in humidity

D. Decrease with increase in humidity.

Answer: C

Watch Video Solution

3. Change in temperature of the medium

changes

A. frequencies of sound waves

https://dl.doubtnut.com/l/_antHzZ1AoZUo
https://dl.doubtnut.com/l/_LUder5mxcIiX


B. amplitude of sound waves

C. wavelength of sound waves

D. loudness of sound waves

Answer: C

Watch Video Solution

4. With propogation of longitudinal waves

through a medium the quantity transmitted is

A. matter

https://dl.doubtnut.com/l/_LUder5mxcIiX
https://dl.doubtnut.com/l/_3kDQsHESmAeS


B. energy

C. energy and matter

D. energy, matter and momentum

Answer: B

Watch Video Solution

5. During propogation of a plane progressive

mechanical wave

A. amplitude of all particulars is equal

https://dl.doubtnut.com/l/_3kDQsHESmAeS
https://dl.doubtnut.com/l/_VS4YuaRI3yqC


B. particles of the medium execute S.H.M.

C. wave velocity depends upon the nature

of the medium

D. all the above

Answer: D

Watch Video Solution

6. Speed of sound wave in air .

A. independent of temperature

https://dl.doubtnut.com/l/_VS4YuaRI3yqC
https://dl.doubtnut.com/l/_hbWoknMEJVVD


B. increase witih pressure

C. Increase with increase in humidity

D. Decrease with increase in humidity.

Answer: C

Watch Video Solution

7. Which of the following statement are true

for a stationary wave?

https://dl.doubtnut.com/l/_hbWoknMEJVVD
https://dl.doubtnut.com/l/_OT11rLZsQdUs


A. Every particle has a forced amplitude

which is different from the amplitude of

its nearest particle.

B. All the particle cross their mean position

at the same time.

C. There is no transfer of energy across any

plane.

D. All the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OT11rLZsQdUs


8. The displacement y of a wave travelling in

the x direction is given by

, where

x and y are measured in metres and t in

second. The speed of the wave is

A. 300

B. 600

C. 1200

D. 200

y = (2 × 10− 3)sin(600t − 2x + )
π

3

https://dl.doubtnut.com/l/_OT11rLZsQdUs
https://dl.doubtnut.com/l/_8bdAdKCrgETb


Answer: A

Watch Video Solution

9. A wave travelling along the x-axis described

by the equation y(x,t) = 0.005 cos .

Of the wavelength and time period of the

wave are 0.08 and 2.0s then and in

appropriate units are

A. 

B. 

(αx − βt)

α = 12.50π, β =
π

2.0

α = 25.00π, β = π̄

https://dl.doubtnut.com/l/_8bdAdKCrgETb
https://dl.doubtnut.com/l/_DgiUvy29jz44


C. 

D. 

Answer: B

Watch Video Solution

α = , β =
0.08

π

2.0

π

α = , β =
0.04

π

4.0

π

10. The speed of sound in oxygen  at a

certain temp is  the speed of sound

in helium at the same temperature will be

A. 

(O2)

460ms − 1

460ms − 1

https://dl.doubtnut.com/l/_DgiUvy29jz44
https://dl.doubtnut.com/l/_h66Cedj94mRm


B. 

C. 

D. 

Answer: D

View Text Solution

500ms − 1

650ms − 1

1420ms − 1

11. Length of a string tied to two rigid

supports is 40 cm maximum length of a

stationary wave produced on it is

https://dl.doubtnut.com/l/_h66Cedj94mRm
https://dl.doubtnut.com/l/_yvYCp9kAWtIU


A. 20

B. 80

C. 40

D. 120

Answer: B

View Text Solution

12. Tube A has both ends open, while tube B

has one and closed, otherwise they are

https://dl.doubtnut.com/l/_yvYCp9kAWtIU
https://dl.doubtnut.com/l/_wSoU7RoFBK1E


identical the ratio of fundamental frequency

of tubes A and B is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

1: 2

1: 4

2: 1

4: 1

https://dl.doubtnut.com/l/_wSoU7RoFBK1E


13. When temperature increases, the frequency

of a tuning of fork

A. increases

B. decreases

C. increases or-decreases depending

D. remains the same

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_kBwKuuJHQHIe
https://dl.doubtnut.com/l/_JteIPmqEWaeL


14. An observer moves towards a stationary

source of sound with a velocity on fifth of the

velocity of sound, what is the percentage

increase in the apparent frequency?

A. Zero

B. 

C. 

D. 

Answer: D

View Text Solution

0.5 %

5 %

20 %

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


15. A sound absorber attenuates the sound

level by 20dB the intensity decreases by a

factor of

A. 100

B. 1000

C. 10000

D. 10

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_JteIPmqEWaeL
https://dl.doubtnut.com/l/_vQ9ok6iit6nQ


Multiple Choice Questions

1. A student tunes his guitar by striking a 120

Hertz with a tuning fork, and simultaneously

plays the  string on his guitar. By keen

observation, he hears the amplitude of the

combined sound oscillating thrice per second.

Which of the following frequency is the most

likely the frequency of the  string on his

guitar ?

4th

4th

https://dl.doubtnut.com/l/_vQ9ok6iit6nQ
https://dl.doubtnut.com/l/_5mjJv2yyTWoE


A. 130

B. 117

C. 110

D. 120

Answer: B

Watch Video Solution

2. A transverse wave moves from a medium A

to a medium B. In medium A, the velocity of

the transverse wave is 500  and thems − 1

https://dl.doubtnut.com/l/_5mjJv2yyTWoE
https://dl.doubtnut.com/l/_5CR1jMwecCig


wavelength is 5 m. The frequency and the

wavelength of the wave in medium B when its

velocity is , respectively are

A. 120 Hz and 5 m

B. 100 Hz and 5 m

C. 120 Hz and 6 m

D. 100 Hz and 6 m

Answer: D

Watch Video Solution

600ms − 1

https://dl.doubtnut.com/l/_5CR1jMwecCig
https://dl.doubtnut.com/l/_04uX3lMbwdeK


3. For a particular tube, among six harmonic

frequencies below 1000 Hz, only four harmonic

frequencies are given: 300 Hz, 600 Hz, 750 Hz

and 900 Hz. What are the two other

frequencies missing from this list?

A. 100 Hz, 150 Hz

B. 150 Hz, 450 Hz

C. 450 Hz, 700 Hz

D. 700 Hz, 800 Hz

Answer: B

https://dl.doubtnut.com/l/_04uX3lMbwdeK


Watch Video Solution

4. A sound wave whose frequency is 5000 Hz

travels in air and then hits the water surface.

The ratio of its wavelength in water and air is

A. 4.3

B. 0.23

C. 5.3

D. 1.23

Answer: A

https://dl.doubtnut.com/l/_04uX3lMbwdeK
https://dl.doubtnut.com/l/_8ie9UGhkhGcQ


Watch Video Solution

5. A person standing between two parallel hills

fires a gun and hears the first echo after  sec

and the second echo after  sec. The distance

between the two hills is

A. 

B. 

C. 

D. 

t1

t2

(v )
t1 − t2

2

v(t1t2)

2(t1 + t2)

v(t1t2)

(v )
t1 + t2

2

https://dl.doubtnut.com/l/_8ie9UGhkhGcQ
https://dl.doubtnut.com/l/_OPxZAi6m8G4A


Answer: D

Watch Video Solution

6. An air column in a pipe which is closed at

one end, will be in response with the vibrating

body of frequency 83 Hz. Then the length of

the air column is

A. 1.5 m

B. 0.5 m

C. 1.0 m

https://dl.doubtnut.com/l/_OPxZAi6m8G4A
https://dl.doubtnut.com/l/_RmqvzzlBeqb2


D. 2.0 m

Answer: C

Watch Video Solution

7. The displacement y of a wave travelling in

the x direction is given by

, where

x and y are measured in metres and t in

second. The speed of the wave is

A. 

y = (2 × 10− 3)sin(300t − 2x + )
π

4

150ms − 1

https://dl.doubtnut.com/l/_RmqvzzlBeqb2
https://dl.doubtnut.com/l/_vLt8uKWhxT1F


B. 

C. 

D. 

Answer: A

Watch Video Solution

300ms − 1

450ms − 1

600ms − 1

8. Consider two uniform wires vibrating

simultaneously in their fundamental notes.

The tension, densities, lengths and diameter

of the two wires are in the ratio 8:1, 1:2, x:y and

https://dl.doubtnut.com/l/_vLt8uKWhxT1F
https://dl.doubtnut.com/l/_f3wsKu2Rmufi


4:1 respectively. If the note of the higher pitch

has a frequency of 360 Hz and the number of

beats produced per second is 10, then the

value of x:y is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

36: 35

35: 36

1: 1

1: 2

https://dl.doubtnut.com/l/_f3wsKu2Rmufi


9. Which of the following represents a wave?

A. 

B. 

C. 

D. sin(x+vt)

Answer: D

Watch Video Solution

(x − vt)3

x(x + vt)

1

x + vt

https://dl.doubtnut.com/l/_f3wsKu2Rmufi
https://dl.doubtnut.com/l/_y0YX7k9aqqGa


10. A man sitting on a swing which is moving

to an angle of  from the vertical is blowing

a whistle which has frequency of  KHZ. The

whistle is  m from the fixed support point

of the swing. A sound detector which detects

the whistle sound is kept in front of the swing.

The maximum frequency the sound detector

detected is :

A. 2.027 kHz

B. 1.974 kHz

C. 9.74 kHz

60∘

2.0

2.0

https://dl.doubtnut.com/l/_C6lAJnmjMvrK


D. 1.011 kHz

Answer: A

Watch Video Solution

11. Let  at t=0 s be the amplitude

of the wave propogating in the positive x-

direction. At t=2 s, the amplitude of the wave

propogating becomes .

Assume that the shape of the wave does not

y =
1

1 + x2

y =
1

1 + (x − 2)2

https://dl.doubtnut.com/l/_C6lAJnmjMvrK
https://dl.doubtnut.com/l/_Tn8CNnVDXuOD


change during propogation. The velocity of

the wave is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.5ms − 1

1.0ms − 1

1.5ms − 1

2.0ms − 1

https://dl.doubtnut.com/l/_Tn8CNnVDXuOD


12. A uniform rope having mass m hangs

vertically from a rigid support. A tranverse

wave pulse is produced at the lower end.

Which of the following plots shows the correct

variation of speed v with height h from the

lower end ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_PPJozaT92GDg


Answer: D

Watch Video Solution

13. An organ pipe A closed at one ends is

allowed to vibrate in its first harmonic and

another pipe B open at both ends is allowed

to vibrate in its third harmonic. Both A and B

are in resonance with a given tuning fork. The

ratio of the length of A and B is

A. 
8

3

https://dl.doubtnut.com/l/_PPJozaT92GDg
https://dl.doubtnut.com/l/_MIn7Gu69HjPO


B. 

C. 

D. 

Answer: C

Watch Video Solution

3

8

1

6

1

3

14. The disc of a siren containing 60 holes

rotates at a constant speed of 360 rpm. The

emitted sound is in uniso with a tuning fork of

frequency.

https://dl.doubtnut.com/l/_MIn7Gu69HjPO
https://dl.doubtnut.com/l/_DmwKEqHVDY8R


A. 10 Hz

B. 360 Hz

C. 216 Hz

D. 60 Hz

Answer: B

Watch Video Solution

15. The equation of a simple harmonic wave is

given , where x and yy = 5 sin( (100t − x))
π

2

https://dl.doubtnut.com/l/_DmwKEqHVDY8R
https://dl.doubtnut.com/l/_9MHcuW658wBH


are in meter and time is in seconds. The period

of the wave in second will be

A. 0.04

B. 0.01

C. 1

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9MHcuW658wBH


16. If wave  moving alongs

x-axis the shapes of pulse at t=0 and t=2s.

A. are different

B. are same

C. may not be same

D. none of these

Answer: B

Watch Video Solution

y = A cos(ωt + kx)

https://dl.doubtnut.com/l/_7Wuekhylt51L
https://dl.doubtnut.com/l/_X5iCSI79OjPS


17. 

,

the phase difference is

A. 

B. 

C. 

D. Zero

Answer: B

View Text Solution

y1 = 4 sin(ωt + kx), y2 = − 4 cos(ωt + kx)

π

2

3π

2

π

https://dl.doubtnut.com/l/_X5iCSI79OjPS
https://dl.doubtnut.com/l/_WIK2pvTU7lZ7


18. A wave equation is y=0.01 sin 

of wave velocity is 100 m/s, its number is equal

to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(100πt − kx)

1m − 1

2m − 1

πm − 1

2πm − 1

https://dl.doubtnut.com/l/_WIK2pvTU7lZ7


19. A particle on the tough of a wave art any

instant will come to the mean position after a

time (7= time period)

A. 

B. 

C. T

D. 2T

Answer: B

View Text Solution

T

2

T

4

https://dl.doubtnut.com/l/_RL9r8xQJZMjD


20. An organ pipe of length l vibrates in the

fundamental mode,the pressure variation is

maximum

A. at the 2 ends

B. at the distance  inside the ends

C. at the distance  inside the ends

D. at the distance  inside the ends.

Answer: B

View Text Solution

l/2

l/4

l/6

https://dl.doubtnut.com/l/_JOAmrlJh10sx


21. In an experiment with sonometer, a tuning

fork of frequency 256 Hz resonates with a

length of 25 cm and another tuning fork

resonates with a length of 16 cm. Tension of

the string remaining constant, the frequency

of the second tuning fork is –

A. 163.84 Hz

B. 400 Hz

C. 320 Hz

D. 204.8 Hz

https://dl.doubtnut.com/l/_t4SXDzhsclU8


Answer: B

Watch Video Solution

22. An organ pipe open at one end is vibrating

in first overtone and is in resonance with

another pipe open at both ends and vibrating

in thrid harmonic. The ratio of length of 2

pipes is

A. 

B. 

1: 2

4: 1

https://dl.doubtnut.com/l/_t4SXDzhsclU8
https://dl.doubtnut.com/l/_SVIiCBpSk5uM


C. 

D. 

Answer: A

View Text Solution

8: 3

3: 8

23. The fractional change in wavelength of

light coming from a star is . What is

the velocity?

A. 

0.014 %

4.2 × 103m /s

https://dl.doubtnut.com/l/_SVIiCBpSk5uM
https://dl.doubtnut.com/l/_kV0Il0uSUGPW


B. 

C. 

D. 

Answer: D

View Text Solution

3.8 × 108m /s

3.5 × 103m /s

4.2 × 104m /s

24. The waves produced by a motor boat

sailing in water are

A. transverse

https://dl.doubtnut.com/l/_kV0Il0uSUGPW
https://dl.doubtnut.com/l/_2RwLKp3VHRu5


Fill In The Blanks

B. longitudinal

C. stationary

D. longitudinal and transverse

Answer: D

Watch Video Solution

1. Wave number is given by k= __________

https://dl.doubtnut.com/l/_2RwLKp3VHRu5
https://dl.doubtnut.com/l/_BMrew6PqHMC1


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1

λ

2π

T

2π

λ

λ

2π

2. The waves which requires medium for their

propagation are known as _________

https://dl.doubtnut.com/l/_BMrew6PqHMC1
https://dl.doubtnut.com/l/_Zcik2XiG8LLc


A. Non-mechanical waves

B. Mechanical waves

C. Electro magnetic waves

D. Tidal waves

Answer: b

Watch Video Solution

3. The waves which requires medium for their

propagation are known as _________

https://dl.doubtnut.com/l/_Zcik2XiG8LLc
https://dl.doubtnut.com/l/_bTbmF5AEsuS0


A. Non-mechanical waves

B. Mechanical waves

C. Electro magnetic waves

D. Tidal waves

Answer: b

Watch Video Solution

4. If the vibration of particles in a medium is

perpendicular to the direction of propagation

of the wave, then it is __________

https://dl.doubtnut.com/l/_bTbmF5AEsuS0
https://dl.doubtnut.com/l/_P7wjldnSR3Z4


A. longitudinal wave

B. transverse wave

C. mechanical wave

D. non-mechanical wave

Answer: b

Watch Video Solution

5. ________ is a source dependent

A. Wave velocity

https://dl.doubtnut.com/l/_P7wjldnSR3Z4
https://dl.doubtnut.com/l/_24hsb542u38E


B. wave length

C. Frequency

D. Time

Answer: c

Watch Video Solution

6. _________ is a medium dependent

A. Wave velocity

B. wave length

https://dl.doubtnut.com/l/_24hsb542u38E
https://dl.doubtnut.com/l/_JgIn7zMl3m6S


C. Frequency

D. Time

Answer: a

Watch Video Solution

7. Velocity of a wave is

A. 

B. 

C. 

λf

f /λ

λ/f

https://dl.doubtnut.com/l/_JgIn7zMl3m6S
https://dl.doubtnut.com/l/_AYlEwvmupbsp


D. 

Answer: a

Watch Video Solution

λ + f

8. The wave which do not require medium for

their propagation are known as

A. mechanical waves

B. electrical waves

C. sea waves

https://dl.doubtnut.com/l/_AYlEwvmupbsp
https://dl.doubtnut.com/l/_Grj5f2HVRjbu


D. Non-mechanical waves

Answer: d

Watch Video Solution

9. The distance between two consecutive

crests or troughs is known as_________

A. Wave velocity

B. wavelength

C. frequency

https://dl.doubtnut.com/l/_Grj5f2HVRjbu
https://dl.doubtnut.com/l/_ptQjelFvdUBc


D. Time period

Answer: b

Watch Video Solution

10. Number of cycles per second is called

__________

A. Wavelength

B. Frequency

C. Wave velocity

https://dl.doubtnut.com/l/_ptQjelFvdUBc
https://dl.doubtnut.com/l/_iiNQh1E1i49r


Choose The Odd One Out

D. Angular velocity

Answer: b

Watch Video Solution

1. Choose the odd one out:

A. Transverse wave

B. Light wave

https://dl.doubtnut.com/l/_iiNQh1E1i49r
https://dl.doubtnut.com/l/_oUhg5K0M2TeI


C. Microwave

D. Sound wave

Answer: D

Watch Video Solution

2. Choose the odd one out:

A. intensity of a wave

B. frequency of a wave

C. wavelength of a wave

https://dl.doubtnut.com/l/_oUhg5K0M2TeI
https://dl.doubtnut.com/l/_Z0ArFIsBj8eV


D. density of a wave

Answer: D

Watch Video Solution

3. Choose the odd one out:

A. node

B. antinode

C. harmonics

D. end correction

https://dl.doubtnut.com/l/_Z0ArFIsBj8eV
https://dl.doubtnut.com/l/_okUyN8Uzm2av


Choose The Correct Pair

Answer: D

Watch Video Solution

1. Choose the Correct pair:

A. Beats - Waxing and wanning of sound

B. Wave number -Number of cycles per

second

https://dl.doubtnut.com/l/_okUyN8Uzm2av
https://dl.doubtnut.com/l/_YyqSTGMTdRjU


C. Intensity - Inversely proportional to

frequency

D. loudness - Independent on sensitivity of

the ear.

Answer: A

Watch Video Solution

2. Choose the Correct pair:

A. Frequency - medium dependent

https://dl.doubtnut.com/l/_YyqSTGMTdRjU
https://dl.doubtnut.com/l/_KOTIvmkWDy9L


Choose The Incorrect Pair

B. echo - 17.2 m

C. end correction - 

D. Law of g mass - 

Answer: B

Watch Video Solution

L2 − 2L1

3

B

μ

1. Choose the Incorrect pair:

https://dl.doubtnut.com/l/_KOTIvmkWDy9L
https://dl.doubtnut.com/l/_XaRAGdp4CBiH


A. Loudness - Intensity

B. Doppler Effect - Apparent frequency

C. Organ pipes- Vibration of air columns

D. Resonance Air Column Apparatus -

Speed of sound in water

Answer: D

Watch Video Solution

2. Choose the Incorrect pair:

https://dl.doubtnut.com/l/_XaRAGdp4CBiH
https://dl.doubtnut.com/l/_PhU94xLFsoHG


Assertion Reason

A. Closed organ pipe - 

B. Open Organ pipe - 1:2:3:4

C. Constructive Interference - 

D. Intensity - Square of Amplitude

Answer: A

Watch Video Solution

(fn = nf1)

(A1 + A2)2

https://dl.doubtnut.com/l/_PhU94xLFsoHG


1. Assertion: The frequencies of harmonics are

in the ratio 1:3:5:7, in the case of open organ

pipe. 

Reason: The second harmonic for an open

organ pipe is .

A. Assertion and Reason are correct and

Reason is the correct explanation of

Assertion

B. Assertion and Reason are true but

Reason is the false explanation of the

2f1

https://dl.doubtnut.com/l/_crpIt8WmozUv


Assertion.

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

Answer: D

Watch Video Solution

2. Assertion: If the observer the source, then

the apparent frquency is  


Reason: Doppler effect in sound is

f' = [ ]f
γ + γ0

γ + γs

https://dl.doubtnut.com/l/_crpIt8WmozUv
https://dl.doubtnut.com/l/_68JLEjaiJz88


asymmetrical whereas Doppler effect in light is

symmetrical.

A. Assertion and Reason are correct and

Reason is the correct explanation of

Assertion

B. Assertion and Reason are true but

Reason is the false explanation of the

Assertion.

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

https://dl.doubtnut.com/l/_68JLEjaiJz88


Choose The Incorrect Or Correct Statements

Answer: B

Watch Video Solution

1. (I) Repetition of sound produced by the

reflection of sound waves from a wall is echo. 

(II) In a closed room, the sound is repeatedly

reflected from the walls and it is heard even

after the sound source is ceased, it is called

https://dl.doubtnut.com/l/_68JLEjaiJz88
https://dl.doubtnut.com/l/_WDrVdnDVFLSs


reverberation? 

Which one is correct?

A. I only

B. II only

C. both are correct

D. None

Answer: C

Watch Video Solution

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


2. (I) Time taken by a particle to complete one

full cycle is called time period. 

(II) For propagation of waves, the medium

should possess elasticity alone. 

Which one is incorrect?

A. 1 only

B. II only

C. Both are correct

D. None

Answer: B

https://dl.doubtnut.com/l/_4hYHuNiGk9Fw


Watch Video Solution

3. (I) The number of waves per unit second is

called Wave number. 

(II)  


Which one is Incorrect?

A. 1 only

B. II only

C. Both are correct

D. None

=
Phase difference

Path difference

2π

λ

https://dl.doubtnut.com/l/_4hYHuNiGk9Fw
https://dl.doubtnut.com/l/_abeVATceFJCu


Answer: A

Watch Video Solution

4. (I) Longitudinal waves are possible in all

types of media (solid, liquid and gas). 

(II) Transverse waves are also possible in all

types of media. 

Which one is correct?

A. 1 only

B. II only

https://dl.doubtnut.com/l/_abeVATceFJCu
https://dl.doubtnut.com/l/_BJAQa9pZk0iO


Very Short Answers Questions

C. Both are correct

D. None

Answer: A

Watch Video Solution

1. Discuss about the formation of waves on

stretched string?

View Text Solution

https://dl.doubtnut.com/l/_BJAQa9pZk0iO
https://dl.doubtnut.com/l/_IpxLOxZd0pOt


2. Mention the important properties which

medium should posses for propogation of

waves.

Watch Video Solution

3. Define frequency and time period.

Watch Video Solution

https://dl.doubtnut.com/l/_IpxLOxZd0pOt
https://dl.doubtnut.com/l/_LaZbGntVbHTX
https://dl.doubtnut.com/l/_ZL6HzmgtDxXh


4. Give the relation between velocity v, angular

frequency  and wave number ?

Watch Video Solution

ω λ

5. Define amplitude of the wave.

Watch Video Solution

6. What is the effect of pressure on velocity of

sound in gas?

https://dl.doubtnut.com/l/_xf4zGF2uuLaJ
https://dl.doubtnut.com/l/_KtpAWabOX0sS
https://dl.doubtnut.com/l/_hUsiUzvP2tG8


Watch Video Solution

7. What is Echo?

Watch Video Solution

8. What is persistences of hearing?

Watch Video Solution

9. What is Reverberation?

https://dl.doubtnut.com/l/_hUsiUzvP2tG8
https://dl.doubtnut.com/l/_UbxyhnTjdPBo
https://dl.doubtnut.com/l/_UeWQzgvoAj1O
https://dl.doubtnut.com/l/_z1z2M3O7zGJu


Watch Video Solution

10. What is meant by reverberation time?

Watch Video Solution

11. Define particle velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_z1z2M3O7zGJu
https://dl.doubtnut.com/l/_bXEXMWZmEwry
https://dl.doubtnut.com/l/_hccpKAqtAEp5


Short Answer Questions 3 Marks

12. Write the relation between path difference

and phase difference?

Watch Video Solution

1. Write about the formation of waves in a

tuning fork.

View Text Solution

https://dl.doubtnut.com/l/_lkRynI2quDLt
https://dl.doubtnut.com/l/_YbnuZpRoQ69o
https://dl.doubtnut.com/l/_JJFG322TpGG2


2. What are the characteristics of a wave

motion ?

Watch Video Solution

3. Distinguish between transverse and

longitudinal waves.

Watch Video Solution

https://dl.doubtnut.com/l/_JJFG322TpGG2
https://dl.doubtnut.com/l/_HnCz38BEq2bL


4. Define angular frequency, wave number and

wave vector.

Watch Video Solution

5. What is the relation between the velocity

and temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_MsAWMKCUW2mU
https://dl.doubtnut.com/l/_xjPXM783Gmha


6. Write the application of reflection of sound

though the be curved surface.

Watch Video Solution

7. Write a note about Stethoscope.

View Text Solution

8. How are sound waves classified?

Watch Video Solution

https://dl.doubtnut.com/l/_qUMfKIwidgZF
https://dl.doubtnut.com/l/_Zp7OSsZOKLow
https://dl.doubtnut.com/l/_FqgRysMnvPXk


Long Answer Questions 5 Marks

9. What is progressive wave ?

Watch Video Solution

10. Derive the relation between Intensity and

loudness.

Watch Video Solution

https://dl.doubtnut.com/l/_FqgRysMnvPXk
https://dl.doubtnut.com/l/_60rnmB9QWFqy
https://dl.doubtnut.com/l/_0oEJpRaROG6l
https://dl.doubtnut.com/l/_VWxfiY8eEBBt


1. Write the relation for velocity of longitudinal

waves in, 

(i) One dimensional rod 

(ii) Three dimensional rod 

(iii) Liquid medium

Watch Video Solution

2. Discuss the effect of (i) Density (ii) humidity

on the velocity of sound in gases?

Watch Video Solution

https://dl.doubtnut.com/l/_VWxfiY8eEBBt
https://dl.doubtnut.com/l/_g8jqwd4lPZZq


3. Write the application of reflection of sound

though the be curved surface.

Watch Video Solution

4. Write Characteristics of progressive waves.

View Text Solution

5. Explain the Graphical representation of the

wave.

https://dl.doubtnut.com/l/_kmV58YTEC3zt
https://dl.doubtnut.com/l/_KcgYEwoTtsoj
https://dl.doubtnut.com/l/_kFmah5vGVZ5q


Creative Questions Hots

View Text Solution

1. How can we distinguish experimentally

between longitudinal and transverse waves?

Watch Video Solution

2. Two astronauts on the surface of the moon

cannot talk to each other why?

https://dl.doubtnut.com/l/_kFmah5vGVZ5q
https://dl.doubtnut.com/l/_QLR0e1UBneJM
https://dl.doubtnut.com/l/_ORZoHXHTsMDL


Watch Video Solution

3. How does the frequency of a tunning fork

change, when the temperature is increased?

Watch Video Solution

4. The beats are not heard if the difference in

frequencies of the two sounding notes is more

than 10. Why?

View Text Solution

https://dl.doubtnut.com/l/_ORZoHXHTsMDL
https://dl.doubtnut.com/l/_B2b4elNyBUyF
https://dl.doubtnut.com/l/_STcrabd3LugZ


5. Explain why we cannot here an echo in a

small room?

Watch Video Solution

6. What is the difference between an echo and

a reverberation?

Watch Video Solution

https://dl.doubtnut.com/l/_IRL4I6yC3nIJ
https://dl.doubtnut.com/l/_qhM1HvCeJER1


Value Based Questions

7. Tube A has both ends open, while tube B has

one end closed, otherwise they are identical

the ratio of fundamental frequency of tubes A

& B?

View Text Solution

1. (i) What is the science (physics concept)

behind a stethoscope? What is the principle? 

https://dl.doubtnut.com/l/_1ZC5d94zCamt
https://dl.doubtnut.com/l/_bnxIHV1dsGNQ


(ii) How will you make a child to understand

the, Intensity of light or sound From Density

without using formulae.

View Text Solution

2. Rekesh asked his granpda, (who was once a

scientist) that whether the planets orbitting

around the sun are regular shaped i.e.

properly spherical in shape. His Grandpa

answered No, they are not at all. All are

irregularly shaped. Then Rakesh asked him

https://dl.doubtnut.com/l/_bnxIHV1dsGNQ
https://dl.doubtnut.com/l/_m09IXjfHBpxP


again, how to find that they are irregular in

shape. What is his grandpa's explanation? 

(i) How does a RADAR and SONAR Work?

Watch Video Solution

https://dl.doubtnut.com/l/_m09IXjfHBpxP

