
PHYSICS

BOOKS - PEARSON IIT JEE

FOUNDATION

WAVE MOTION AND SOUND

Example

1. Frequency of a sound wave produced by a

vibrating body is 50 Hz. Find the wavelength of

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_gIUGrg4hBbmc


Very Short Answer Type Question

the sound wave produced. 

Watch Video Solution

(Vair = 330ms− 1)

2. Frequency of a sound wave produced by a

vibrating body is 50 Hz. Find the wavelength of

the sound wave produced. 

Watch Video Solution

(Vair = 330ms− 1)

https://dl.doubtnut.com/l/_gIUGrg4hBbmc
https://dl.doubtnut.com/l/_z8HzKu9Kc05b


1. De�ne frequency

Watch Video Solution

2. Distinguish between music and noise.

Watch Video Solution

3. What is the relation between frequency and

time period of a wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_5HtLHiBwGFr9
https://dl.doubtnut.com/l/_Ic6Bude4SeHv
https://dl.doubtnut.com/l/_0ZLFlizSIQSB


4. How are di�erent musical notes produced in

stringed instruments, in musical instruments

having stretched membranes and in musical

instruments of blow type ?

Watch Video Solution

5. What is sound ?

Watch Video Solution

https://dl.doubtnut.com/l/_0ZLFlizSIQSB
https://dl.doubtnut.com/l/_UdTxHouptk5D
https://dl.doubtnut.com/l/_6JBRdRkLLbeP
https://dl.doubtnut.com/l/_CHMFLyM0q8M6


6. The S.I. unit of frequency is ______

Watch Video Solution

7. Among solids, liquids and gases, in which

medium is the velocity of sound the maximum

and in which medium is the velocity of sound

the minimum ?

Watch Video Solution

https://dl.doubtnut.com/l/_CHMFLyM0q8M6
https://dl.doubtnut.com/l/_U5XJ6kS6CBp3


8. Compressions and rarefactions are formed

in _____

Watch Video Solution

9. Name some musical instruments that

produce sound by vibration of stretched

strings, by vibration of stretched membranes

and vibration of air columns

Watch Video Solution

https://dl.doubtnut.com/l/_K7fpgNgN31Q4
https://dl.doubtnut.com/l/_MhbnabQrfMvJ
https://dl.doubtnut.com/l/_lCdiRpjBdgez


10. In a transverse wave, the particles of the

medium

Watch Video Solution

11. De�ne a wave

Watch Video Solution

12. Sound cannot travel in _______

Watch Video Solution

https://dl.doubtnut.com/l/_lCdiRpjBdgez
https://dl.doubtnut.com/l/_WegmeMbMoxqo
https://dl.doubtnut.com/l/_TtOKUOn3aDMd


13. De�ne time period

Watch Video Solution

14. Assertion : For an oscillating simple

pendulum, the tension in the string is

maximum at the mean position and minimum

at the extreme position. lt brgt Reason : The

velocity of oscillating bob in simple harmonic

motion is maximum at the mean position.

Watch Video Solution

https://dl.doubtnut.com/l/_TtOKUOn3aDMd
https://dl.doubtnut.com/l/_ZX737yY659Ii
https://dl.doubtnut.com/l/_90NbM1EOHgtO


15. Transverse and Longitudinal Waves

Watch Video Solution

16. The time period of a pendulum is directly

proportional to ______

Watch Video Solution

https://dl.doubtnut.com/l/_90NbM1EOHgtO
https://dl.doubtnut.com/l/_8swehPjxznl7
https://dl.doubtnut.com/l/_o8bUHk2dWUk2


17. What is the general name of the waves

consisting of: 

(a) compressions and rarefactions? 

(b) crests and troughs?

Watch Video Solution

18. The instrument that produces sound by a

vibrating membrane is called _____

Watch Video Solution

https://dl.doubtnut.com/l/_u8uRJ40YtBld
https://dl.doubtnut.com/l/_KDqysBgarWiF
https://dl.doubtnut.com/l/_n1L3FaHQznfX


19. De�ne amplitude of a vibrating body

Watch Video Solution

20. The positions of maximum displacement of

a particle from the mean position of a

transverse wave is called ______

Watch Video Solution

21. De�ne the wavelength of a transverse wave

https://dl.doubtnut.com/l/_n1L3FaHQznfX
https://dl.doubtnut.com/l/_Z5JOuNoeUSEb
https://dl.doubtnut.com/l/_NP2a92nTnYLB


Watch Video Solution

22. The propagation of a disturbance due to

vibratory motion of the particles of a medium

is

Watch Video Solution

23. De�ne the wavelength of a longitudinal

wave

Watch Video Solution

https://dl.doubtnut.com/l/_NP2a92nTnYLB
https://dl.doubtnut.com/l/_kPkBjXCJhB64
https://dl.doubtnut.com/l/_phU9VSXCGB1L


24. If the time period in second for 20

oscillations noted down in an experiment are

38.6, 40.0, 41.5, 42.8, and 39.4, the average time

period of a given simple pendulum is ______

Watch Video Solution

25. De�ne a compression and a rarefaction

Watch Video Solution

https://dl.doubtnut.com/l/_3AfPIUV1P96W
https://dl.doubtnut.com/l/_O04NhsJ2c1Na


26. A liquid contained in a 'U' -tube, when

disturbed, executes _____ motion

Watch Video Solution

27. State the laws of simple pendulum

Watch Video Solution

28. A loaded spring produces ____ waves

Watch Video Solution

https://dl.doubtnut.com/l/_G8M4Uyna9L0N
https://dl.doubtnut.com/l/_RHM5wbIiyAjI
https://dl.doubtnut.com/l/_LUDwAKOwMjNW


29. How is sound propagated through a

material medium ? What is wave motion ?

Watch Video Solution

30. The amplitude of the pendulum is

measured from ______ position to ______

position

Watch Video Solution

https://dl.doubtnut.com/l/_LUDwAKOwMjNW
https://dl.doubtnut.com/l/_LjCFBRjWwYXX
https://dl.doubtnut.com/l/_6FjzWUw3xZsy


Short Answer Type Question

1. Distinguish between transverse and

longitudinal waves.

Watch Video Solution

2. If 5 waves are produced in half a second of

time, what is the frequency of the wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_8BmHYG9zgqTJ
https://dl.doubtnut.com/l/_40E9Z9x6bcgs
https://dl.doubtnut.com/l/_i1PWK2wVqtxm


3. The frequency of a wave is 200 Hz and its

wave-length is 60m. Find its velocity

Watch Video Solution

4. Introduction, Transverse wave on string

Watch Video Solution

5. The distance between a crest and an

immediate trough in a transverse wave is 20

m. �nd its wavelength

https://dl.doubtnut.com/l/_i1PWK2wVqtxm
https://dl.doubtnut.com/l/_CacH7CjFNKNg
https://dl.doubtnut.com/l/_T64VjTXqa3Um


Watch Video Solution

6. Find the ratio of time periods of two

pendula whose lengths are in the ratio 

Watch Video Solution

1: 4

7. Statement-1: Radio waves can be polarised. 

Statement-2: Sound waves in air are

longitudinal in nature.

Watch Video Solution

https://dl.doubtnut.com/l/_T64VjTXqa3Um
https://dl.doubtnut.com/l/_F3daUbxfHfQA
https://dl.doubtnut.com/l/_G1XgEe125esY


8. The distance between the 1st crest and the

 crest in a transverse wavve is 10 m. Find its

wavelength

Watch Video Solution

3rd

9. The adjacent �gure shows a displacement vs

distance graph of a wave. If the velocity of the

wave is  calculate its  14ms− 1

https://dl.doubtnut.com/l/_G1XgEe125esY
https://dl.doubtnut.com/l/_0zvqHtMDOHT1
https://dl.doubtnut.com/l/_gH3WM6cucpg9


  

(i) wavelength, 

(ii) frequency and 

(iii) amplitude of the wave

Watch Video Solution

10. Explain why the loudness of a sound note

varies with the distance from the source of

sound

https://dl.doubtnut.com/l/_gH3WM6cucpg9
https://dl.doubtnut.com/l/_3Zck7JRf27Qy


Watch Video Solution

11. Describe brie�y an experiment to prove the

third law of simple pendulum

Watch Video Solution

12. The distance between the 2nd compression

and the 3rd compression in a longitudinal

wave is 200 cm. Find the wavelength of the

wave

https://dl.doubtnut.com/l/_3Zck7JRf27Qy
https://dl.doubtnut.com/l/_nm3kCJAAU1YP
https://dl.doubtnut.com/l/_FXYKhQKDL3bo


Essay Type Question

Watch Video Solution

13. A sound wave travels from kerosene to

glass. What changes occur in the velocity,

frequency and wavelength of the sound wave ?

Explain

Watch Video Solution

https://dl.doubtnut.com/l/_FXYKhQKDL3bo
https://dl.doubtnut.com/l/_E7rmLOtWIKwi


1. Explain the formation of longitudinal waves

in a long spring

Watch Video Solution

2. (a) What is sound? What type of waves are

sound waves in air? 

(b) Describe an experiment to show that

sound cannot pass through vacuum.

Watch Video Solution

https://dl.doubtnut.com/l/_U5uwTKFDgeSV
https://dl.doubtnut.com/l/_t9h6gpcM2UNM
https://dl.doubtnut.com/l/_v97rfpP4nDCL


Level 1

3. Describe an experiment to prove that sound

is produced by vibrating bodies.

Watch Video Solution

4. Explain through an example that velocity of

sound is more in solids as compared to that in

air.

Watch Video Solution

https://dl.doubtnut.com/l/_v97rfpP4nDCL
https://dl.doubtnut.com/l/_Y084qoDb9wde


1. If the period of a simple pendulum is 2s,

then its frequency is 

Watch Video Solution

0.5Hz

2. The velocity of sound is the highest in gases

Watch Video Solution

3. If a pendulum clock loses time, then the

length of the pendulum should be

https://dl.doubtnut.com/l/_TAKO68mja6c0
https://dl.doubtnut.com/l/_XQTi84bEYJxU
https://dl.doubtnut.com/l/_5siyb1tFw6ac


appropriately decreased.

Watch Video Solution

4. In a transverse wave, the distance between

two successive troughs is 

Watch Video Solution

λ/2

5. The distance between the point of

suspension of the pendulum and the bottom

of the bob is the length of a simple pendulum

https://dl.doubtnut.com/l/_5siyb1tFw6ac
https://dl.doubtnut.com/l/_neHuM0utPa5b
https://dl.doubtnut.com/l/_pjQpdmqGrWAl


Watch Video Solution

6. Answer true or false

If a pebble is thrown into the water the ripples

on the surface of water are created due to

translatory motion of the water particles.

Watch Video Solution

7. The speed of a periodic wave is the product

of its

https://dl.doubtnut.com/l/_pjQpdmqGrWAl
https://dl.doubtnut.com/l/_eGrN0tLvetNL
https://dl.doubtnut.com/l/_tY0SYV0xUY0V


Watch Video Solution

8. If the time period of a wave is 1 millisecond,

and the wave is , then its wavelength

is ____ cm

Watch Video Solution

330ms− 1

9. The value of acceleration due to gravity

increases as we move from equator to poles.

For a given simple pendulum, a comstant time

https://dl.doubtnut.com/l/_tY0SYV0xUY0V
https://dl.doubtnut.com/l/_FJsUnc4h7ngJ
https://dl.doubtnut.com/l/_YB1aST0LE3IU


period can be achieved by _____ its length

correspondingly.

Watch Video Solution

10. If the time periods of two pendulums are

2s and 4s, then the ratio of their lengths is

_____

Watch Video Solution

https://dl.doubtnut.com/l/_YB1aST0LE3IU
https://dl.doubtnut.com/l/_D5IP9HiWYiRi


11. The instruments that produce sound by

vibrating strings are called _____

Watch Video Solution

12. A sound wave travels with a speed of

 in air. If the wavelength of the wave

is 330 cm, then the frequency of the wave is

______

Watch Video Solution

330ms− 1

https://dl.doubtnut.com/l/_heXm8klXoiUY
https://dl.doubtnut.com/l/_Jhzh7ksTUWbf
https://dl.doubtnut.com/l/_Npbw75y0D3S7


13. If 4 waves are produced in 2s, then the time

period of the wave is _______

Watch Video Solution

14. If the wavelength of the wave is 24 cm, then

the distance between the �rst compression

and the third subsequent rarefaction in a

longitudinal wave is ____ cm

Watch Video Solution

https://dl.doubtnut.com/l/_Npbw75y0D3S7
https://dl.doubtnut.com/l/_P4DgTDHl4mgF
https://dl.doubtnut.com/l/_QobQfyosa1t8


15. Match the entries in Column A with the

appropriate entries in Column B 

https://dl.doubtnut.com/l/_QobQfyosa1t8


Watch Video Solution

https://dl.doubtnut.com/l/_QobQfyosa1t8


16. The time period of a simple pendulum can

be increased by

A. increasing the mass of the bob

B. increasing the size of the bob

C. increasing the length of the simple

pendulum

D. increasing the amplitude of oscillations

of the bob.

https://dl.doubtnut.com/l/_QobQfyosa1t8
https://dl.doubtnut.com/l/_DfpRArTfx8cl


Answer: C

Watch Video Solution

17. Which of the following statements is true ?

A. Sound travels faster in iron than in

water

B. Sound can travel through inert gases

C. Sound travels in the form of

compression and rarefactions in air

https://dl.doubtnut.com/l/_DfpRArTfx8cl
https://dl.doubtnut.com/l/_2BD0t9Aoug78


D. All the above

Answer: D

Watch Video Solution

18. Which of the following is a mechanical

wave?

A. sound

B. Light

C. Radio

https://dl.doubtnut.com/l/_2BD0t9Aoug78
https://dl.doubtnut.com/l/_zJaWw9u0KeFd


D. All the above

Answer: A

Watch Video Solution

19. Both sound and light waves can be

propagated through

A. vacuum

B. air

C. Both (a) and (b)

https://dl.doubtnut.com/l/_zJaWw9u0KeFd
https://dl.doubtnut.com/l/_RY3FHRgrRKFH


D. None of the above

Answer: B

Watch Video Solution

20. When a disturbance is created in a

medium, the particles in the medium perform

____

A. non-periodic motion

B. circular motion

https://dl.doubtnut.com/l/_RY3FHRgrRKFH
https://dl.doubtnut.com/l/_h3hjg6rLrX3I


C. translatory motion

D. periodic motion

Answer: D

Watch Video Solution

21. If the time between two successive

compressions of a wave is 5 seconds, then the

time taken to complete 4 successive

compressions is ____

https://dl.doubtnut.com/l/_h3hjg6rLrX3I
https://dl.doubtnut.com/l/_S9yU8dL3waQD


A. 5 seconds

B. 10 seconds

C. 2.5 seconds

D. 15 seconds

Answer: D

Watch Video Solution

22. In a transverse wave, the time interval

between 1st crest and 11th crest is 50s, then

the time period of the wave is _____

https://dl.doubtnut.com/l/_S9yU8dL3waQD
https://dl.doubtnut.com/l/_qh60JhvSQjH8


A. 5s

B. 10 s

C. 20 s

D. 2 s

Answer: A

Watch Video Solution

23. In a tsunami the shock waves originating in

the ocean bed propagate

https://dl.doubtnut.com/l/_qh60JhvSQjH8
https://dl.doubtnut.com/l/_x7BBioMmfUAV


A. as transverse waves only

B. as longitudinal waves only

C. as both transverse and longitudinal

waves

D. Neither as transverse nor as longitudinal

waves

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_x7BBioMmfUAV


24. If the distance between two successive

crests of a wave is 12 cm, then the distance

between two successive troughs is ___

A. 24 cm

B. 6 cm

C. 12 cm

D. 4 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PicngsM4trI1


25. The loudness of sound of the bell in the

bell jar experiment gradually decreases with

_____

A. decrease in the quantity of air

B. increase in the quantity of air

C. increase in the atmospheric pressure

D. None of the above

Answer: A

Watch Video Solution

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


26. The bob of an oscillating simple pendulum

arrives at one of the extreme positions 100

times in 200s. Then, the time period of the

pendulum is ____

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.5

2.0

1.5

1.0

https://dl.doubtnut.com/l/_lNLMpYYV3msX


27. Instrument (s) capable of producing

musical notes is/are _____

A. viola

B. oboe

C. cello

D. All the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_lNLMpYYV3msX
https://dl.doubtnut.com/l/_UZV6GaTaWVz0


28. Which of the following statements is

incorrect ?

A. Sound travels faster in summer than in

winter

B. Sound travels in a straight line

C. Sound travels faster in vacuum than in

air

D. Sound travels in the form of longitudinal

mechanical waves

https://dl.doubtnut.com/l/_UZV6GaTaWVz0
https://dl.doubtnut.com/l/_c8IDf5xGqdju


Answer: C

Watch Video Solution

29. Among the following statements. 

A: A simple pendulum of a given length and at

a given place has a constant time period 

B: A simple pendulum with constant time

period can be used as a time measuring device

A. Only A is true

B. Only B is true

https://dl.doubtnut.com/l/_c8IDf5xGqdju
https://dl.doubtnut.com/l/_RQ0mmYoaTcDu


C. both A and B are true

D. Both A and B are false

Answer: B

Watch Video Solution

30. If the distance between two successive

compressions of a sound wave is 16 cm, then

the distance between a compression and the

next rarefactions is ______

https://dl.doubtnut.com/l/_RQ0mmYoaTcDu
https://dl.doubtnut.com/l/_OGTg71QzxpTc


A. 16 cm

B. 32 cm

C. 4 cm

D. 8 cm

Answer: D

Watch Video Solution

31. In a simple pendulum experiment, the time

in seconds taken for 20 oscillations is noted in

https://dl.doubtnut.com/l/_OGTg71QzxpTc
https://dl.doubtnut.com/l/_4xR9c35TmAjg


5 trials as , then the

average frequency is ______

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

39.2, 38.4, 40.8, 41.4, 40.2

0.5s

2s− 1

2s

0.5s− 1

https://dl.doubtnut.com/l/_4xR9c35TmAjg


32. Time period of simple pendulum increase

with

A. increases

B. decreases

C. remains same

D. �rst increases and then decreases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_A4pdIvqEG0TV
https://dl.doubtnut.com/l/_g5bjf9K2CjJD


33. The time in seconds taken for 20

oscillations noted down in an simple

pendulum experiment are

, the time

period of the given simple pendulum is ____ s

A. 

B. 

C. 

D. 

Answer: C

38.6, 40.0, 41.5, 42.8 and 39.4

2.5

2.2

2.0

10.1

https://dl.doubtnut.com/l/_g5bjf9K2CjJD


Watch Video Solution

34. Write down the steps to verify the third

law of simple pendulum in a proper sequence. 

(a) Set the pendulum into ostillation and

determine the time taken for 20 oscillations 

(b) Determine the square of the time period

  

(c) Change the length of the simple pendulum

and repeat the experiment 

(d) Determine the time period of oscillation (T)

(T 2)

https://dl.doubtnut.com/l/_g5bjf9K2CjJD
https://dl.doubtnut.com/l/_aMEnjaS4WIwm


(e) Determine the length of the pendulum 

(f) Note the value of  in each case

A. a d b c e f

B. e a d b c f

C. e a b c f d

D. e f a b d c

Answer: B

View Text Solution

V =
λ

T

https://dl.doubtnut.com/l/_aMEnjaS4WIwm


35. Compression and rarefactions are formed

in ______

A. stationary transverse wave

B. sound wave

C. light wave

D. water wave

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DMylw82607So
https://dl.doubtnut.com/l/_VDm6BhM7ODan


36. Water waves are

A. transverse

B. electromagnetic

C. longitudinal

D. Both (b) and (c)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VDm6BhM7ODan


37. What are longitudinal waves ? Give

examples. How do such waves propagate ?

A. in a metal but not in a gas

B. in a gas but not in a metal

C. neither in a metal nor in a gas

D. both in a metal and in a gas

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QzAEnN8FPYgF
https://dl.doubtnut.com/l/_Ke0EgbBskPl0


38. The transverse waves can propagate

through

A. both in a gas and in a metal

B. in a gas but not in a metal

C. in a metal but not in a gas

D. neither in a gas nor in a metal

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Ke0EgbBskPl0


39. The time taken by a vibrating body to move

from one extreme position to the other

extreme position is 0.1 s. If the distance

between adjacent crests is 2 m, write the steps

to determine the wave velocity in proper

sequence 

(a) Determine the frequency of the wave (f) 

(b) Note down the wavelength  

(c) Note down the time period (T) 

Determine the velocity of the wave as 

A. a b c d

(λ)

v = fλ

https://dl.doubtnut.com/l/_dzdbPPYcD0XF


B. b c a d

C. d a b c

D. d c b a

Answer: B

Watch Video Solution

40. The bell jar experiment shows that

A. sound cannot travel through vacuum

B. sound can travel through gas

https://dl.doubtnut.com/l/_dzdbPPYcD0XF
https://dl.doubtnut.com/l/_sJOoEeG2CqKg


C. sound can travel through vacuum

D. velocity of sound is least in gases

Answer: A

Watch Video Solution

41. Following are down the steps of an

experiment to prove that medium is required

for the propagation of sound waves. Arrange

these steps in propagation of sound waves.

Arrange these steps in proper sequence 

https://dl.doubtnut.com/l/_sJOoEeG2CqKg
https://dl.doubtnut.com/l/_sGWekt1POKAD


(a) Consider a glass jar with an outlet

connected to a vacuum pump and a closed lid 

(b) Suspend an electric bell. 

(c) Evacuate the jar by using a vaccum pump 

(d) Switch on the electric bell 

(e) Observe that the intensity of the sound is

less when the jar is evacuated 

(f) This proves that medium is required for the

propagation of sound

A. f e d a b c

B. a b d e c f

C. a b d c e f

https://dl.doubtnut.com/l/_sGWekt1POKAD


D. a b c d e f

Answer: C

Watch Video Solution

42. Assertion (A) : A child produces a higher

pitched sound compared to that of an adult 

Reason (R): Pitch depends on the frequency of

sound.

https://dl.doubtnut.com/l/_sGWekt1POKAD
https://dl.doubtnut.com/l/_oPVyZoZKNsOT


A. A and R are correct and R is the correct

explanation of A

B. A and R are correct but R is not the

correct explanation of A

C. A is correct but R is not correct

D. Both A and R are not correct

Answer: B

Watch Video Solution

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


43. Assertion (A): Sound cannot be propagated

on the moon. 

Reason (R) : Sound requires a medium to

propagate

A. A and R are correct and R is the correct

explanation of A

B. A and R are correct but R is not the

correct explanation of A

C. A is correct but R is not correct

D. Both A and R are not correct

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


Answer: A

Watch Video Solution

44. Two tuning forks A and B of frequencies

200 Hz and 400 Hz are vibrated

simultaneously. Then, the ratio of time taken

by the sound produced by A and B to travel

660 m and 990 m, respectively in air is ______

(velocity of the sound in air )

A. 

= 330ms− 1

1: 2

https://dl.doubtnut.com/l/_goaRJerLIWsh
https://dl.doubtnut.com/l/_YoqoumkY7xxo


B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 3

2: 3

1: 1

45. Two pendulums A and B of length 9m and

16 m, respectively are made to oscillate on the

Earth's surface then the ratio of their

frequency is ____

https://dl.doubtnut.com/l/_YoqoumkY7xxo
https://dl.doubtnut.com/l/_Jq40M38bPQwo


Level 2

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3: 4

9: 16

16: 9

4: 3

https://dl.doubtnut.com/l/_Jq40M38bPQwo


1. The distance between a compression and

the next rarefaction of a sound wave is 12.5

cm. If the sound waves can travel 750 m in 3s,

then �nd the number of waves produced in

one second

Watch Video Solution

2. A disc siren with certain number of holes

rotates uniformly 270 times in one and half

minute. The frequency of the note emitted is

https://dl.doubtnut.com/l/_SFcoMroNnibf
https://dl.doubtnut.com/l/_Jy5Wr7lRGTSA


48 Hz. If the velocity of sound in air is

, �nd its wavelength and number of

holes on the disc.

Watch Video Solution

336ms− 1

3. Two astronauts go the surface of the moon

and would speak to each other. Explain how

they could achieve this.

Watch Video Solution

https://dl.doubtnut.com/l/_Jy5Wr7lRGTSA
https://dl.doubtnut.com/l/_mimtoIY6lOUu


4. A wave of time period 10 ms travels with a

velocity of . If the time period of

another wave is 6 ms, �nd its velocity and also

�nd the ratio of their velocityies. (Assume that

the wavelength of the two waves is same)

Watch Video Solution

1.5ms− 1

5. A sound wave of frequency 660 Hz incidents

normally on a perfectly re�ecting object. If the

speed of sound in air is , what is the330ms− 1

https://dl.doubtnut.com/l/_1Z2xsBL6ny8u
https://dl.doubtnut.com/l/_zMHsoqFZpfpN


shortest distance from the wall at which the

wave particles have (a) the maximum and (b)

the minimum displacement gt

Watch Video Solution

6. If 500 sound waves are produced in one

minute, then �nd the time taken by a vibrating

particle to move from its mean position to the

immediate rarefactions

Watch Video Solution

https://dl.doubtnut.com/l/_zMHsoqFZpfpN
https://dl.doubtnut.com/l/_lhcoP9JVmsle
https://dl.doubtnut.com/l/_AHtaYa5uoPxd


7. For the range of frequencies of sound 11 kHz

to 11 �nd the time taken by a vibrating particle

to move from its mean position to the

immediate rarefaction.

Watch Video Solution

8. A tuning fork is excited �rst in air and then

in water. In which case is the amplitude more ?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_AHtaYa5uoPxd
https://dl.doubtnut.com/l/_pd85jhMnybh4


9. A sound wave travelling in air is made to

propagate through a liquid such that the

velocity of sound is quadrupled. If the

frequency of the sound wave is constant, �nd

the change in the wavelength of the sound

wave

Watch Video Solution

10. A sound wave travels 60m in the time taken

to produce 50 waves. Find the wavelength of

https://dl.doubtnut.com/l/_scJwHaJLr57m
https://dl.doubtnut.com/l/_jNDjLyZf44Ei


the sound wave in centimeters

Watch Video Solution

11. What would be the time period of a

seconds pendulum constructed on the earth if

it is taken to the surface of the moon. The

acceleration due to gravity on the surface of

the moon is 

Watch Video Solution

1/6gearth

https://dl.doubtnut.com/l/_jNDjLyZf44Ei
https://dl.doubtnut.com/l/_Zg1Jlj7BRJmx


12. If the percentage decrease in the length of

a simple pendulum is 10%, then �nd the

percentage decrease in its time period

Watch Video Solution

13. The frequency of a sound wave is 200 Hz

and its wavelength is 150 cm. What is the

distance travelled by a sound wave in the time

taken to produce 150 waves ?

Watch Video Solution

https://dl.doubtnut.com/l/_bisDGafhYif5
https://dl.doubtnut.com/l/_7PJl4xeYT6uf


14. The time period of a simple pendulum is

given by   

where 'l' is the length of the pendulum and 'g'

is the acceleration due to gravity at that place.

(a) Express 'g' in terms of T 

(b) What is the length of the seconds

pendulum ? (Take )

Watch Video Solution

T = 2π√
l

g

g = 10ms− 2

https://dl.doubtnut.com/l/_7PJl4xeYT6uf
https://dl.doubtnut.com/l/_cO2TyZiGDTJw


15. The wavelength of a sound wave travelling

in a solid becomes one third when it

propagates through air. If the frequency of the

wave remains constant, then �nd the

decreases in the velocity of the wave

Watch Video Solution

16. The oscillation of a simple pendulum is

graphically represented as follows. Determine

the 

https://dl.doubtnut.com/l/_wjWtQ0Gw7ieI
https://dl.doubtnut.com/l/_ZwmwQ9p5A9bX


(a) time period (b) frequency (c) amplitude 

Watch Video Solution

17. Find the ratio of time periods of two

pendula whose lengths are in the ratio 

Watch Video Solution

1: 4

https://dl.doubtnut.com/l/_ZwmwQ9p5A9bX
https://dl.doubtnut.com/l/_GZ5we6jBK1i2


18. Find the ratio of frequency of two

pendulum whose lengths are in the ratio 

Watch Video Solution

1: 4

19. Find the ratio of lengths of two pendula

whose time periods are in the ratio 

Watch Video Solution

1: 4

https://dl.doubtnut.com/l/_OJYdzpvQgzEX
https://dl.doubtnut.com/l/_JujQV2SyGeIH


Level 3

20. The distance between the 1st crest and the

 crest in a transverse wavve is 10 m. Find its

wavelength

Watch Video Solution

3rd

1. A stone is dropped from the top of a tower

and it hits the ground at . If the

velocity of sound in air is , �nd the

t = 3.5s

300ms− 1

https://dl.doubtnut.com/l/_ll1U0zarhQiz
https://dl.doubtnut.com/l/_5Rh5L32T9vPI


time taken to hear the sound by a person on

the top of the tower, from the instant the

body is dropped 

Watch Video Solution

(g = 10ms− 2)

2. Sound travels in rocks in the form of both

longitudinal and transverse waves, but in air,

sound travels only in the form of longitudinal

waves'. Explain

Watch Video Solution

https://dl.doubtnut.com/l/_5Rh5L32T9vPI
https://dl.doubtnut.com/l/_mJXYDAOcRr6S
https://dl.doubtnut.com/l/_wHE7cXZM9hlZ


3. How does the time period T of a simple

pendulum vary with altitude ? Discuss.

Watch Video Solution

4. The length of the seconds pendulums is �rst

increased by 10 cm and then decreased by 5

cm. If the time period is determined in each

case, �nd their ratio (Take

)

Watch Video Solution

g = 10ms− 2, π2 ≅10

https://dl.doubtnut.com/l/_wHE7cXZM9hlZ
https://dl.doubtnut.com/l/_h84evejZhwAv


5. Two iron rods of length of 2.2 m and 0.8 m

of uniform densities are suspended from their

ends and made of oscillate. Find the time

periods of the two rods. Which rod gains time

as compared to the time period of seconds

pendulum ?

Watch Video Solution

6. The time period of a pendulum on the

surfacce of the moon is 5s. If it is a seconds

https://dl.doubtnut.com/l/_NGrkAceDrkPf
https://dl.doubtnut.com/l/_apkJNmQzA8L8


pendulum on earth and the acceleratio due to

gravity on the earth is , �nd the

acceleration due to gravity on the surface of

the moon.

Watch Video Solution

9.8ms− 2

7. Two pendula of the same length oscillate

with amplitudes of 3 cm and 5 cm, respectively.

The average time period noted for 3 trials for

the �rst pendulum is found to be 2s, what will

https://dl.doubtnut.com/l/_apkJNmQzA8L8
https://dl.doubtnut.com/l/_6rHubRD05DDs


be the average time period for the second

pendulum ?

Watch Video Solution

8. If the length of a seconds pendulum is �rst

decreased by 10 cm and its time period is

determined and then increased by 20 cm and

the time period is once again determined, �nd

the ratio of the time periods in two cases.

(Take )

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_6rHubRD05DDs
https://dl.doubtnut.com/l/_O7zDiff5YNzU


9. When a string �xed between two ends is

plucked, a wave propagates along the string

and re�ects at the other end. Find the

distance of maximum and minimum

displacement of the particle in a wave from its

�rst end, given that the velocity of wave

propagation is  and the frequency of

vibration is 1320 Hz.

Watch Video Solution

330ms− 1

https://dl.doubtnut.com/l/_O7zDiff5YNzU
https://dl.doubtnut.com/l/_l6yAUV4bMcNn


10. The velocity of sound increases by 75%

when it enters a liquid from air. Find the

percentage increase in its wavelength

Watch Video Solution

11. The ratio of loudness of sound produced by

two sources is . What is the ratio of

amplitude of their vibrations ?

Watch Video Solution

2: 3

https://dl.doubtnut.com/l/_eHfAbKETR7TQ
https://dl.doubtnut.com/l/_gvJrCLdP5eYv
https://dl.doubtnut.com/l/_p9ECwypAnzf3


12. Sound waves travel from air to water. The

velocity of the sound waves in air is 

and wavelength is 2m. If the wavelength of the

sound waves in water is 850 cm, �nd its

velocity in water

Watch Video Solution

332ms− 1

13. A sound wave of frequency 660 Hz incidents

normally on a perfectly re�ecting surface. If

the speed of sound in air is , what is

the time taken by a particle in the medium to

330ms− 1

https://dl.doubtnut.com/l/_p9ECwypAnzf3
https://dl.doubtnut.com/l/_ZU1or08GF9QJ


complete one vibration? Determine the wave

length of the wave.

Watch Video Solution

14. The velocity of sound waves in a metal is

found to . When they travel from

metal to air its velocity changes to .

If the wavelength of sound waves in air is 200

m, �nd its wavelength in the metal

Watch Video Solution

1400ms− 1

340ms− 1

https://dl.doubtnut.com/l/_ZU1or08GF9QJ
https://dl.doubtnut.com/l/_B9L6HCUPHiY5
https://dl.doubtnut.com/l/_HRgdVpgBKKPQ


Test Your Concepts Very Short Answer Type

Questions

15. The adjacent �gure shows a displacement

vs distance graph of a wave. If the velocity of

the wave is , calculate its  

(a) wavelength , (b) frequency and (c)

amplitude of the wave 

Watch Video Solution

14ms− 1

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


1. De�ne frequency

Watch Video Solution

2. What is music and what is noise?

Watch Video Solution

3. What is the relation between frequency and

time period of a wave ?

https://dl.doubtnut.com/l/_f9e2IZn6EDFs
https://dl.doubtnut.com/l/_ntErS4le92UO
https://dl.doubtnut.com/l/_LKKQxsj2EQAG


Watch Video Solution

4. How are di�erent musical notes produced in

stringed instruments, in musical instruments

having stretched membranes and in musical

instruments of blow type ?

Watch Video Solution

5. What is sound?

Watch Video Solution

https://dl.doubtnut.com/l/_LKKQxsj2EQAG
https://dl.doubtnut.com/l/_OjTuuBGOPT6k
https://dl.doubtnut.com/l/_U1ampE4sHMY3


6. The S.I. unit of frequency is ______

Watch Video Solution

7. Among solids, liquids and gases, in which

medium is the velocity of sound the maximum

and in which medium is the velocity of sound

the minimum ?

Watch Video Solution

https://dl.doubtnut.com/l/_cqcJWuV9WOD0
https://dl.doubtnut.com/l/_MWCsPvWJbsSl


8. Compressions and rarefactions are formed

in _____

Watch Video Solution

9. Name some musical instruments that

produce sound by vibration of stretched

strings, by vibration of stretched membranes

and vibration of air columns

Watch Video Solution

https://dl.doubtnut.com/l/_5DBewVGB2C4R
https://dl.doubtnut.com/l/_BeWCU0OTJSje
https://dl.doubtnut.com/l/_NONlfcU3USvq


10. De�ne a wave

Watch Video Solution

11. Sound cannot travel in _______

Watch Video Solution

12. De�ne time period

Watch Video Solution

https://dl.doubtnut.com/l/_NONlfcU3USvq
https://dl.doubtnut.com/l/_9YxCGR83cIP6
https://dl.doubtnut.com/l/_k9dNibHyZ378
https://dl.doubtnut.com/l/_sIL7ifFDefNF


13. At mean position of an oscillating simple

pendulum

Watch Video Solution

14. Distinguish between transverse and

longitudinal waves.

Watch Video Solution

https://dl.doubtnut.com/l/_sIL7ifFDefNF
https://dl.doubtnut.com/l/_su1jhMGSqNFY


15. The time period of a pendulum is directly

proportional to ______

Watch Video Solution

16. De�ne crest and trough.

Watch Video Solution

17. The instrument that produces sound by a

vibrating membrane is called _____

https://dl.doubtnut.com/l/_WJHWB7bzYnH8
https://dl.doubtnut.com/l/_B0hcTVwblioi
https://dl.doubtnut.com/l/_U8TYv6ixhYai


Test Your Concepts Short Answer Type Questions

Watch Video Solution

18. De�ne amplitude of a vibrating body

Watch Video Solution

19. A loaded spring produces ____ waves

Watch Video Solution

https://dl.doubtnut.com/l/_U8TYv6ixhYai
https://dl.doubtnut.com/l/_vYfHvNyJawkj
https://dl.doubtnut.com/l/_piLXSu3M43FC
https://dl.doubtnut.com/l/_QoxgHIap7ZN3


1. The adjacent �gure shows a displacement vs

distance graph of a wave. If the velocity of the

wave is  calculate its  

  

(i) wavelength, 

(ii) frequency and 

(iii) amplitude of the wave

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_QoxgHIap7ZN3
https://dl.doubtnut.com/l/_YaB7fhsbJXWx


2. The adjacent �gure shows a displacement vs

distance graph of a wave. If the velocity of the

wave is  calculate its  

  

(i) wavelength, 

(ii) frequency and 

(iii) amplitude of the wave

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_YaB7fhsbJXWx


3. The adjacent �gure shows a displacement vs

distance graph of a wave. If the velocity of the

wave is  calculate its  

  

(i) wavelength, 

(ii) frequency and 

(iii) amplitude of the wave

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_0egXYlXDyKfv
https://dl.doubtnut.com/l/_TFnGJJEKwueB


4. Explain why the loudness of a sound note

varies with the distance from the source of

sound

Watch Video Solution

5. Describe brie�y an experiment to prove the

third law of simple pendulum

Watch Video Solution

https://dl.doubtnut.com/l/_TFnGJJEKwueB
https://dl.doubtnut.com/l/_z941XTPgYXG2


6. The distance between the 2nd compression

and the 3rd compression in a longitudinal

wave is 200 cm. Find the wavelength of the

wave

Watch Video Solution

7. A sound wave travels from kerosene to glass.

What changes occur in the velocity, frequency

and wavelength of the sound wave ? Explain

Watch Video Solution

https://dl.doubtnut.com/l/_1D4kloCX5WYp
https://dl.doubtnut.com/l/_Rx6lonuYHm0f


Test Your Concepts Essay Type Questions

1. Write expression for the speed of a

longitudinal wave in a long solid rod.

Watch Video Solution

2. What is vaccum? Explain why, sound cannot

travel through vaccum?

Watch Video Solution

https://dl.doubtnut.com/l/_Rx6lonuYHm0f
https://dl.doubtnut.com/l/_eVhJaCDjCKn1
https://dl.doubtnut.com/l/_b7gQbUolgNgd


Concept Application Level 1

3. What are stringed instruments ? Give

examples.

Watch Video Solution

1. If the period of a simple pendulum is 2s,

then its frequency is 

Watch Video Solution

0.5Hz

https://dl.doubtnut.com/l/_iLRNroQQN6KY
https://dl.doubtnut.com/l/_vwsVrMZ2ZViQ
https://dl.doubtnut.com/l/_MZr39375ib2q


2. The velocity of sound is generally greater in

solids than in gases because

Watch Video Solution

3. Will a pendulum clock lose or gain time

when taken to the top of a mountain?

Watch Video Solution

https://dl.doubtnut.com/l/_MZr39375ib2q
https://dl.doubtnut.com/l/_DTZx402EYuHA


4. In a transverse wave, the distance between

two successive troughs is 1/2 of the

wavelength.

A. True

B. False

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_YHYRrPJY4J5z


5. The distance between the point of

suspension of the pendulum and the bottom

of the bob is the length of a simple pendulum.

A. True

B. False

C. 

D. 

Answer:

Watch Video Solution

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


6. The ripples in water waves are created due

to the translatory motion of particles.

A. True

B. False

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fUiJPKxbkIYx
https://dl.doubtnut.com/l/_3Ct0hoxGfRJo


7. Velocity of wave propagation is the product

of its wavelength and time period.

A. True

B. False

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_3Ct0hoxGfRJo


8. If the time period of a wave is 1 millisecond,

and the wave is , then its wavelength

is ____ cm

Watch Video Solution

330ms− 1

9. The value of acceleration due to gravity

increases as we move from equator to poles.

For a given simple pendulum, a comstant time

period can be achieved by _____ its length

correspondingly.

https://dl.doubtnut.com/l/_AF7u6ALkBNus
https://dl.doubtnut.com/l/_3uC6lLLRbqb2


Watch Video Solution

10. If the time periods of two pendulums are

2s and 4s, then the ratio of their lengths is

_____

Watch Video Solution

11. The instruments that produce sound by

vibrating strings are called _____

Watch Video Solution

https://dl.doubtnut.com/l/_3uC6lLLRbqb2
https://dl.doubtnut.com/l/_byrWbK9DCVhG
https://dl.doubtnut.com/l/_irG8Vk2Kx4YV


12. A sound wave travels with a speed of

 in air. If the wavelength of the wave

is 330 cm, then the frequency of the wave is

______

Watch Video Solution

330ms− 1

13. If 4 waves are produced in 2s, then the time

period of the wave is _______

Watch Video Solution

https://dl.doubtnut.com/l/_qQpIecRIBCFP
https://dl.doubtnut.com/l/_Xvv4yYWckORB
https://dl.doubtnut.com/l/_TSRrPhQs3hHO


14. If the wavelength of the wave is 24 cm, then

the distance between the �rst compression

and the third subsequent rarefaction in a

longitudinal wave is ____ cm

Watch Video Solution

15. Match the entries in Column A with the

appropriate entries in Column B 

https://dl.doubtnut.com/l/_TSRrPhQs3hHO
https://dl.doubtnut.com/l/_l5nI7vfMucS0


Watch Video Solution

https://dl.doubtnut.com/l/_l5nI7vfMucS0


16. The time period of a simple pendulum can

be increased by

A. increasing the mass of the bob.

B. increasing the size of the bob.

C. increasing the length of the simple

pendulum.

D. increasing the amplitude of oscillations

of the bob.

https://dl.doubtnut.com/l/_l5nI7vfMucS0
https://dl.doubtnut.com/l/_jIv4VTkgh0Op


Answer: C

Watch Video Solution

17. Which of the following statements is true?

A. Sound travels faster in iron than in

water.

B. Sound can travel through inert gases

C. Sound travels in the form of

compressions and rarefactions in air.

https://dl.doubtnut.com/l/_jIv4VTkgh0Op
https://dl.doubtnut.com/l/_zRDQTNmqD3r5


D. All the above

Answer: D

Watch Video Solution

18. Which of the following is a mechanical

wave?

A. Sound

B. Light

C. Radio

https://dl.doubtnut.com/l/_zRDQTNmqD3r5
https://dl.doubtnut.com/l/_rw9EwXBFsX8b


D. All the above

Answer: A

Watch Video Solution

19. Both sound and light waves can be

propagated through

A. vacuum

B. air

C. Both (a) and (b)

https://dl.doubtnut.com/l/_rw9EwXBFsX8b
https://dl.doubtnut.com/l/_uYe09VAZgsPm


D. None of the above

Answer: B

Watch Video Solution

20. When a disturbance is created in a

medium, the particles in the medium perform

____

A. non-periodic motion

B. circular motion

https://dl.doubtnut.com/l/_uYe09VAZgsPm
https://dl.doubtnut.com/l/_qnQwEsYfUKL0


C. translatory motion

D. periodic motion

Answer: D

Watch Video Solution

21. If the time between two successive

compressions of a wave is 5 seconds, then the

time taken to complete 4 successive

compressions is ____

https://dl.doubtnut.com/l/_qnQwEsYfUKL0
https://dl.doubtnut.com/l/_60pVdeqKdtdG


A. 5 seconds

B. 10 seconds

C. 2.5 seconds

D. 15 seconds

Answer: D

Watch Video Solution

22. In a transverse wave, the time interval

between 1st crest and 11th crest is 50s, then

the time period of the wave is _____

https://dl.doubtnut.com/l/_60pVdeqKdtdG
https://dl.doubtnut.com/l/_us5XBcpmAOLp


A. 5s

B. 10 s

C. 20 s

D. 2 s

Answer: A

Watch Video Solution

23. In a tsunami the shock waves originating in

the ocean bed propagate

https://dl.doubtnut.com/l/_us5XBcpmAOLp
https://dl.doubtnut.com/l/_VUuK0IJbhHMw


A. as transverse waves only.

B. as longitudinal waves only.

C. as both transverse and longitudinal

waves.

D. Neither as transverse nor as longitudinal

waves.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VUuK0IJbhHMw


24. If the distance between two successive

crests of a wave is 12 cm, then the distance

between two successive troughs is ___

A. 24 cm

B. 6 cm

C. 12 cm

D. 4 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_7EsxYMGsX2N5


25. The loudness of sound of the bell in the

bell jar experiment gradually decreases with

_____

A. decrease in the quantity of air

B. increase in the quantity of air

C. increase in the atmospheric pressure

D. None of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_O8guTsjudj8y


26. The bob of an oscillating simple pendulum

arrives at one of the extreme positions 100

times in 200s. Then, the time period of the

pendulum is ____

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.5

2.0

1.5

1.0

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


27. Instruments capable of producing musical

notes is/ are ____

A. viola

B. oboe

C. cello

D. All the above

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_npKZePqubDua
https://dl.doubtnut.com/l/_xxsbL6WxXWpo


28. Which of the following statements is

incorrect?

A. Sound travels faster in summer than in

winter.

B. Sound travels in a straight line.

C. Sound travels faster in vacuum than in

air.

D. Sound travels in the form of longitudinal

mechanical waves.

https://dl.doubtnut.com/l/_xxsbL6WxXWpo
https://dl.doubtnut.com/l/_LB2NiPQdSXT5


Answer: C

View Text Solution

29. Among the following statements. 

A: A simple pendulum of a given length and at

a given place has a constant time period 

B: A simple pendulum with constant time

period can be used as a time measuring device

A. Only A is true

B. Only B is true

https://dl.doubtnut.com/l/_LB2NiPQdSXT5
https://dl.doubtnut.com/l/_EPPZHl8kzRAT


C. Both A and B are true

D. Both A and B are false

Answer: B

Watch Video Solution

30. If the distance between two successive

compressions of a sound wave is 16 cm, then

the distance between a compression and the

next rarefactions is ______

https://dl.doubtnut.com/l/_EPPZHl8kzRAT
https://dl.doubtnut.com/l/_SRtCnCAQPyp0


A. 16 cm

B. 32 cm

C. 4 cm

D. 8 cm

Answer: D

Watch Video Solution

31. In a simple pendulum experiment, the time

in seconds taken for 20 oscillations is noted in

https://dl.doubtnut.com/l/_SRtCnCAQPyp0
https://dl.doubtnut.com/l/_vqKA0NutHzDX


5 trials as , then the

average frequency is ______

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

39.2, 38.4, 40.8, 41.4, 40.2

0.5S

2s− 1

2s

0.5s− 1

https://dl.doubtnut.com/l/_vqKA0NutHzDX


32. As the acceleration due to gravity

increases, the time period of the simple

pendulum_______

A. increases

B. decreases

C. remains same

D. �rst increases and then decreases.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XVaHlzYmjWw6


33. The time in seconds taken for 20

oscillations noted down in an simple

pendulum experiment are

, the time

period of the given simple pendulum is ____ s

A. 

B. 

C. 

D. 

Answer: C

38.6, 40.0, 41.5, 42.8 and 39.4

2.5

2.2

2.0

10.1

https://dl.doubtnut.com/l/_cDXWu0H1VUPy


Watch Video Solution

34. Write down the steps to verify the third

law of simple pendulum in a proper sequence.

(A) Set the pendulum into ostillation and

determine the time taken for 20 oscillations,

(B) Determine the square of the time period (

). (C) Change the length of the simple

pendulum and repeat the experiment. (D)

Determine the time period of oscillation (T).

(E) Determine the length of the pendulum. (F)

Note the value of  in each case.

T 2

V =
λ

T

https://dl.doubtnut.com/l/_cDXWu0H1VUPy
https://dl.doubtnut.com/l/_jCQ89cAwBCuV


A. A DBCEF

B. E ADBCF

C. E ABCFD

D. E FABDC

Answer: B

View Text Solution

35. Compressions and rarefactions are formed

in _____

https://dl.doubtnut.com/l/_jCQ89cAwBCuV
https://dl.doubtnut.com/l/_n5zcI6focvlI


A. stationary transverse wave

B. sound wave

C. light wave

D. water wave

Answer: B

Watch Video Solution

36. Water waves are

A. transverse

https://dl.doubtnut.com/l/_n5zcI6focvlI
https://dl.doubtnut.com/l/_zQUHmoPj7uFQ


B. electromagnetic

C. longitudinal

D. Both (b) and (c)

Answer: A

Watch Video Solution

37. Longitudinal waves can propagate

A. in a metal but not in a gas.

B. in a gas but not in a metal.

https://dl.doubtnut.com/l/_zQUHmoPj7uFQ
https://dl.doubtnut.com/l/_hMLF8m0ekrUF


C. neither in a metal nor in a gas.

D. both in a metal and in a gas.

Answer: D

Watch Video Solution

38. Transverse mechanical waves cannot be

propagated through

A. both in a gas and in a metal.

B. in a gas but not in a metal.

https://dl.doubtnut.com/l/_hMLF8m0ekrUF
https://dl.doubtnut.com/l/_ygubbD1maprN


C. in a metal but not in a gas.

D. neither in a gas nor in a metal.

Answer: C

Watch Video Solution

39. The time taken by a vibrating body to move

from one extreme position to the other

extreme position is 0.1 s. If the distance

between adjacent crests is 2 m, write the steps

to determine the wave velocity in proper

https://dl.doubtnut.com/l/_ygubbD1maprN
https://dl.doubtnut.com/l/_YyF6RI6yDFgi


sequence 

(a) Determine the frequency of the wave (f) 

(b) Note down the wavelength  

(c) Note down the time period (T) 

Determine the velocity of the wave as 

A. ABCD

B. B CAD

C. DABC

D. DCBA

Answer: B

(λ)

v = fλ

https://dl.doubtnut.com/l/_YyF6RI6yDFgi


Watch Video Solution

40. The bell jar experiment shows that

A. sound cannot travel through vacuum.

B. sound can travel through gas.

C. sound can travel through vacuum.

D. velocity of sound is least in gases.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_YyF6RI6yDFgi
https://dl.doubtnut.com/l/_VqwzCTfh5mxU
https://dl.doubtnut.com/l/_hUWj58goNbNF


41. Following are down the steps of an

experiment to prove that medium is required

for the propagation of sound waves. Arrange

these steps in propagation of sound waves.

Arrange these steps in proper sequence 

(a) Consider a glass jar with an outlet

connected to a vacuum pump and a closed lid 

(b) Suspend an electric bell. 

(c) Evacuate the jar by using a vaccum pump 

(d) Switch on the electric bell 

(e) Observe that the intensity of the sound is

less when the jar is evacuated 

https://dl.doubtnut.com/l/_hUWj58goNbNF


(f) This proves that medium is required for the

propagation of sound

A. FED ABC

B. ABDECF

C. ABDCEF

D. ABCDEF

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hUWj58goNbNF


42. Assertion (A) : A child produces a higher

pitched sound compared to that of an adult 

Reason (R): Pitch depends on the frequency of

sound.

A. A and R are correct and R is the correct

explanation of A.

B. A and R are correct but R is not the

correct explanation of A.

C. A is correct but R is not correct.

D. Both A and R are not correct.

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


Answer: B

Watch Video Solution

43. Assertion (A): Sound cannot be propagated

on the moon. 

Reason (R) : Sound requires a medium to

propagate

A. A and R are correct and R is the correct

explanation of A.

https://dl.doubtnut.com/l/_ilBKfzbqQZpW
https://dl.doubtnut.com/l/_9JCYlodNLLhZ


B. A and R are correct but R is not the

correct explanation of A.

C. A is correct but R is not correct.

D. Both A and R are not correct.

Answer: A

Watch Video Solution

44. Two tuning forks A and B of frequencies

200 Hz and 400 Hz are vibrated

simultaneously. Then, the ratio of time taken

https://dl.doubtnut.com/l/_9JCYlodNLLhZ
https://dl.doubtnut.com/l/_nyjmC71cvVR8


by the sound produced by A and B to travel

660 m and 990 m, respectively in air is ______

(velocity of the sound in air )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 330ms− 1

1: 2

1: 3

2: 3

1: 1

https://dl.doubtnut.com/l/_nyjmC71cvVR8
https://dl.doubtnut.com/l/_YkSe3AhJhvVI


45. Two pendulums A and B of length 9m and

16 m, respectively are made to oscillate on the

Earth's surface then the ratio of their

frequency is ____

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3: 4

9: 16

16: 9

4: 3

https://dl.doubtnut.com/l/_YkSe3AhJhvVI


Concept Application Level 2

1. The distance between a compression and

the next rarefaction of a sound wave is 12.5

cm. If the sound waves can travel 750 m in 3s,

then �nd the number of waves produced in

one second

Watch Video Solution

https://dl.doubtnut.com/l/_YkSe3AhJhvVI
https://dl.doubtnut.com/l/_8sh4CAbqR5BA


2. A disc siren with certain number of holes

rotates uniformly 270 times in one and half

minute. The frequency of the note emitted is

48 Hz. If the velocity of sound in air is

, �nd its wavelength and number of

holes on the disc.

Watch Video Solution

336ms− 1

3. Two astronauts go the surface of the moon

and would speak to each other. Explain how

https://dl.doubtnut.com/l/_13BLFlxFAqUK
https://dl.doubtnut.com/l/_ltqzPHZoKnPS


they could achieve this.

Watch Video Solution

4. A wave of time period 10 ms travels with a

velocity of . If the time period of

another wave is 6 ms, �nd its velocity and also

�nd the ratio of their velocityies. (Assume that

the wavelength of the two waves is same)

Watch Video Solution

1.5ms− 1

https://dl.doubtnut.com/l/_ltqzPHZoKnPS
https://dl.doubtnut.com/l/_GxV4UpzOAWdo


5. A sound wave of frequency 660 Hz incidents

normally on a perfectly re�ecting object. If the

speed of sound in air is , what is the

shortest distance from the wall at which the

wave particles have (a) the maximum and (b)

the minimum displacement gt

Watch Video Solution

330ms− 1

6. A sound wave of frequency 660 Hz incidents

normally on a perfectly re�ecting object. If the

https://dl.doubtnut.com/l/_5atZM6hBHDms
https://dl.doubtnut.com/l/_zJGhdSjhzYEb


speed of sound in air is , what is the

shortest distance from the wall at which the

wave particles have (a) the maximum and (b)

the minimum displacement gt

Watch Video Solution

330ms− 1

7. If 500 sound waves are produced in one

minute, then �nd the time taken by a vibrating

particle to move from its mean position to the

immediate rarefactions

Watch Video Solution

https://dl.doubtnut.com/l/_zJGhdSjhzYEb
https://dl.doubtnut.com/l/_RovqcQUvHCj3


8. Audible ranges of frequencies is 20 Hz to

20,000 Hz. Find the range of wavelengths

corresponding to this frequency. Given,

velocity of sound .

Watch Video Solution

= 340m s − 1

9. A tuning fork is excited �rst in air and then

in water. In which case is the amplitude more ?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_RovqcQUvHCj3
https://dl.doubtnut.com/l/_ve06fxT7jciq
https://dl.doubtnut.com/l/_fQSiEmyYAeLg


10. A sound wave travelling in air is made to

propagate through a liquid such that the

velocity of sound is quadrupled. If the

frequency of the sound wave is constant, �nd

the change in the wavelength of the sound

wave

Watch Video Solution

https://dl.doubtnut.com/l/_fQSiEmyYAeLg
https://dl.doubtnut.com/l/_4cgSxzgKWKy5


11. A sound wave travels 60m in the time taken

to produce 50 waves. Find the wavelength of

the sound wave in centimeters

Watch Video Solution

12. What would be the time period of a

seconds pendulum constructed on the earth if

it is taken to the surface of the moon. The

acceleration due to gravity on the surface of

the moon is 1/6gearth

https://dl.doubtnut.com/l/_XSRg2L9rRpFn
https://dl.doubtnut.com/l/_CJluKCmZ3gtx


Watch Video Solution

13. If the percentage decrease in the length of

a simple pendulum is 10%, then �nd the

percentage decrease in its time period

Watch Video Solution

14. The frequency of a sound wave is 200 Hz

and its wavelength is 150 cm. What is the

distance travelled by a sound wave in the time

taken to produce 150 waves ?

https://dl.doubtnut.com/l/_CJluKCmZ3gtx
https://dl.doubtnut.com/l/_uX57xpJlL0xH
https://dl.doubtnut.com/l/_yerZP8tLUCNk


Watch Video Solution

15. The time period of a simple pendulum is

given by   

where 'l' is the length of the pendulum and 'g'

is the acceleration due to gravity at that place.

(a) Express 'g' in terms of T 

(b) What is the length of the seconds

pendulum ? (Take )

Watch Video Solution

T = 2π√
l

g

g = 10ms− 2

https://dl.doubtnut.com/l/_yerZP8tLUCNk
https://dl.doubtnut.com/l/_hVyhdE6zwvYr
https://dl.doubtnut.com/l/_ZdAnZLoc9DGO


16. The time period of a simple pendulum is

given by   

where 'l' is the length of the pendulum and 'g'

is the acceleration due to gravity at that place.

(a) Express 'g' in terms of T 

(b) What is the length of the seconds

pendulum ? (Take )

Watch Video Solution

T = 2π√
l

g

g = 10ms− 2

https://dl.doubtnut.com/l/_ZdAnZLoc9DGO


17. The wavelength of a sound wave travelling

in a solid becomes one third when it

propagates through air. If the frequency of the

wave remains constant, then �nd the

decreases in the velocity of the wave

Watch Video Solution

18. The oscillation of a simple pendulum is

graphically represented as follows. Determine

the 

https://dl.doubtnut.com/l/_vNuiQVK2macU
https://dl.doubtnut.com/l/_4TWh3nmevJBF


(a) time period (b) frequency (c) amplitude 

Watch Video Solution

19. The oscillation of a simple pendulum is

graphically represented as follows. Determine

the 

https://dl.doubtnut.com/l/_4TWh3nmevJBF
https://dl.doubtnut.com/l/_QZuuCjitdvzc


(a) time period (b) frequency (c) amplitude 

Watch Video Solution

20. The oscillation of a simple pendulum is

graphically represented as follows. Determine

the 

https://dl.doubtnut.com/l/_QZuuCjitdvzc
https://dl.doubtnut.com/l/_bKQddFPO3G0O


(a) time period (b) frequency (c) amplitude 

Watch Video Solution

21. Find the ratio of time periods of two

pendula whose lengths are in the ratio 

Watch Video Solution

1: 4

https://dl.doubtnut.com/l/_bKQddFPO3G0O
https://dl.doubtnut.com/l/_7wG5Ub7KYdTk


22. Find the ratio of frequency of two

pendulum whose lengths are in the ratio 

Watch Video Solution

1: 4

23. Find the ratio of lengths of two pendula

whose time periods are in the ratio 

Watch Video Solution

1: 4

https://dl.doubtnut.com/l/_lWs27rfGVcMM
https://dl.doubtnut.com/l/_Ab5Md7VZV609


Concept Application Level 3

24. The distance between the 1st crest and the

 crest in a transverse wavve is 10 m. Find its

wavelength

Watch Video Solution

3rd

1. A stone is dropped from the top of a tower

and it hits the ground at . If the

velocity of sound in air is , �nd the

t = 3.5s

300ms− 1

https://dl.doubtnut.com/l/_TQjqfrXSexbf
https://dl.doubtnut.com/l/_oMLKzUHzZvfP


time taken to hear the sound by a person on

the top of the tower, from the instant the

body is dropped 

Watch Video Solution

(g = 10ms− 2)

2. Sound travels in rocks in the form of both

longitudinal and transverse waves, but in air,

sound travels only in the form of longitudinal

waves'. Explain

Watch Video Solution

https://dl.doubtnut.com/l/_oMLKzUHzZvfP
https://dl.doubtnut.com/l/_357xJ0RkFpDf
https://dl.doubtnut.com/l/_BnKYZ2iTo5hb


3. How does the time period T of a simple

pendulum vary with altitude ? Discuss.

Watch Video Solution

4. The length of the seconds pendulums is �rst

increased by 10 cm and then decreased by 5

cm. If the time period is determined in each

case, �nd their ratio (Take

)

Watch Video Solution

g = 10ms− 2, π2 ≅10

https://dl.doubtnut.com/l/_BnKYZ2iTo5hb
https://dl.doubtnut.com/l/_F0MFkEpQGRUk


5. Two iron rods of length of 2.2 m and 0.8 m

of uniform densities are suspended from their

ends and made of oscillate. Find the time

periods of the two rods. Which rod gains time

as compared to the time period of seconds

pendulum ?

Watch Video Solution

6. The time period of a pendulum on the

surfacce of the moon is 5s. If it is a seconds

https://dl.doubtnut.com/l/_7netLfGJaL7a
https://dl.doubtnut.com/l/_qlwCw8mWsliX


pendulum on earth and the acceleratio due to

gravity on the earth is , �nd the

acceleration due to gravity on the surface of

the moon.

Watch Video Solution

9.8ms− 2

7. Two pendula of the same length oscillate

with amplitudes of 3 cm and 5 cm, respectively.

The average time period noted for 3 trials for

the �rst pendulum is found to be 2s, what will

https://dl.doubtnut.com/l/_qlwCw8mWsliX
https://dl.doubtnut.com/l/_GDm2ZTPPjD1b


be the average time period for the second

pendulum ?

Watch Video Solution

8. If the length of a seconds pendulum is �rst

decreased by 10 cm and its time period is

determined and then increased by 20 cm and

the time period is once again determined, �nd

the ratio of the time periods in two cases.

(Take )

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_GDm2ZTPPjD1b
https://dl.doubtnut.com/l/_tqyl50Fr64Wh


9. When a string �xed between two ends is

plucked, a wave propagates along the string

and re�ects at the other end. Find the

distance of maximum and minimum

displacement of the particle in a wave from its

�rst end, given that the velocity of wave

propagation is  and the frequency of

vibration is 1320 Hz.

Watch Video Solution

330ms− 1

https://dl.doubtnut.com/l/_tqyl50Fr64Wh
https://dl.doubtnut.com/l/_dhSySFhmh1k6


10. The velocity of sound increases by 75%

when it enters a liquid from air. Find the

percentage increase in its wavelength

Watch Video Solution

11. The ratio of loudness of sound produced by

two sources is . What is the ratio of

amplitude of their vibrations ?

Watch Video Solution

2: 3

https://dl.doubtnut.com/l/_zbzADTMVvIIJ
https://dl.doubtnut.com/l/_68BZ8Sf4skt7
https://dl.doubtnut.com/l/_3hpUlExrVvuR


12. Sound waves travel from air to water. The

velocity of the sound waves in air is 

and wavelength is 2m. If the wavelength of the

sound waves in water is 850 cm, �nd its

velocity in water

Watch Video Solution

332ms− 1

13. A sound wave of frequency 660 Hz incidents

normally on a perfectly re�ecting surface. If

the speed of sound in air is , what is

the time taken by a particle in the medium to

330ms− 1

https://dl.doubtnut.com/l/_3hpUlExrVvuR
https://dl.doubtnut.com/l/_Ynu8w5UIWVym


complete one vibration? Determine the wave

length of the wave.

Watch Video Solution

14. The velocity of sound waves in a metal is

found to . When they travel from

metal to air its velocity changes to .

If the wavelength of sound waves in air is 200

m, �nd its wavelength in the metal

Watch Video Solution

1400ms− 1

340ms− 1

https://dl.doubtnut.com/l/_Ynu8w5UIWVym
https://dl.doubtnut.com/l/_ZnRfEerjqxZg
https://dl.doubtnut.com/l/_CD9U16Oqjana


15. The adjacent �gure shows a displacement

vs distance graph of a wave. If the velocity of

the wave is , calculate its  

(a) wavelength , (b) frequency and (c)

amplitude of the wave 

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_CD9U16Oqjana


16. The adjacent �gure shows a displacement

vs distance graph of a wave. If the velocity of

the wave is , calculate its  

(a) wavelength , (b) frequency and (c)

amplitude of the wave 

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_I2Lz4PRlg4N5


17. The adjacent �gure shows a displacement

vs distance graph of a wave. If the velocity of

the wave is , calculate its  

(a) wavelength , (b) frequency and (c)

amplitude of the wave 

Watch Video Solution

14ms− 1

https://dl.doubtnut.com/l/_9dhQR1TMSvqs

