
PHYSICS

BOOKS - BHARATI BHAWAN PHYSICS (HINGLISH)

VELOCITY OF SOUND

Examples

1. Calculate the increase velocity of sound for  rise of

temperature if the velocity of sound at  is .

Watch Video Solution

1∘C

0∘C 332
m

s

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_DtLmmxl1ETLC


2. If the velocity of sound in hydrogen at  is ,

what will be the velocity of sound in a mixture of two parts

by volume of hydrogen to one part of axygen? (Oxygen is

16 times heavier than hydrogen.)

Watch Video Solution

0∘C 1248ms− 1

3. One cubic metre of water is taken in a strong cylinder

and the pressure on it is increased from one atmosphere (

 newtons per square metre) to two atmospheres. It is

found that it has been compressed by only . Is this

much su�cient for calculating velocity of sound in water?

Watch Video Solution

105

50cc

https://dl.doubtnut.com/l/_NlWRyD34SH0r
https://dl.doubtnut.com/l/_lB8Bn8u69CJg
https://dl.doubtnut.com/l/_L2jknhFqk7rN


4. Calculate the velocity of sound in moist air at  and 

 pressure. The dew point is . The saturated

vapour pressure at  is  of mercury and velocity

of sound at  in dry air is .

Watch Video Solution

27∘C

0.7m 15∘C

15∘C 17mm

0∘C 330ms− 1

5. Calculate the velocity of sound on a day when relative

humidity is  and tamperature and pressure are

respectively  and  of mercury. (velocity of sound

at . Saturated vapour pressure at  is 

 of mercury.)

Watch Video Solution

80 %

25∘C 0.68m

STP = 332ms− 1 25∘

0.026m

https://dl.doubtnut.com/l/_L2jknhFqk7rN
https://dl.doubtnut.com/l/_0RnQlJ5cMY75


Exercise

1. Find the temperature at which the velocity of sound in

air is double the velocity of sound in air at .  

[Hint : Use ]

Watch Video Solution

0∘C

= √
C

C0

T

T0

2. If the velocity of sound in air is  meters per second at

NTP, �nd the velocity at  and  of mercury.

Watch Video Solution

332

30∘C 0.7m

https://dl.doubtnut.com/l/_3xwrybLTQwSm
https://dl.doubtnut.com/l/_Kf4rLd78HXqx


3. A man sets his watch by the noon-whistle of a factory at

a distance of  kilometers. By how many seconds is his

watch slower than the clock of the factory? (Velocity of

sound in air is )

Watch Video Solution

1.5

332ms− 1

4. Calculate the velocity of sound in steel given Young's

modulus of steel  and density of steel 

.

Watch Video Solution

= 2 × 1011Nm− 2

= 7800kgm− 3

https://dl.doubtnut.com/l/_2jIb0TQeTcPF
https://dl.doubtnut.com/l/_fwH4ay9mBShn


5. The velocity of sound in hydrogen is  at 

and the frequency of a fork is . Find the distance

travelled by sound in hydrogen at  and  in the

time in which the fork completes  vibrations.

Watch Video Solution

1270ms− 1 0∘C

335Hz

0∘C 30∘C

71

6. A ship steams towards a hill in the sea and sounds its

siren and the echo is heard after 6 s. The siren is sounded

again 3 minutes later after the �rst sounding and the echo

is heard after 4 s. If the velocity of the ship is 6.87 kmph,

calculate the velocity of sound in air.

Watch Video Solution

https://dl.doubtnut.com/l/_m3CuKMIwUC2Z
https://dl.doubtnut.com/l/_S47MwvVMn1yH
https://dl.doubtnut.com/l/_JlwYM5vB8SWO


7. A man claps his hands in front of a wall and he hears the

echo after . He walks  nearer the wall and hears

the echo  after clapping. Find the velocity of sound in

air.

Watch Video Solution

1.6s 33m

1.4s

8. A man walks towards a cli� while beating a drum at the

rate of 5 beats per second till the echo of beating

disappears completely. He walks at the rate of 8 kilometres

per hour. Calculate the distance of the man from the cli� in

the beginning if he walked for 5 mintes. (Velocity of sound

in air  )

Watch Video Solution

= 350ms− 1

https://dl.doubtnut.com/l/_JlwYM5vB8SWO
https://dl.doubtnut.com/l/_7rdMzYPWjJjD


9. A man standing in front of a mountain at a certain

distance beats a drum at refular intervals. He increases the

beating rate and �nds that the echo is not heard distinctly

when the rate becomes  per minute. He then moves

nearer to the mountain by 90 m and �nds that the echo is

again not heard when the beating rate is 60 per minute.

Calculate the velocity of sound and the distance between

the mountain and the initial position of the man.

Watch Video Solution

40

10. Velocity of sound through an unknown gas at STO is

 and its density . What is the

atomicity of the molecules of the gas?

W t h Vid S l ti

258.4ms− 1 1.977kgm− 3

https://dl.doubtnut.com/l/_4OiD59wLUi8G
https://dl.doubtnut.com/l/_YZ9fqA96baCq


Watch Video Solution

11. Calculate the velocity of sound in air saturated with

moisture at  and  mm pressure. The saturation

pressure at  is  of mercury and the velocity

of sound at  in dry is .  

[Hint: See example 4.]

Watch Video Solution

25∘C 745

25∘C 23.76mm

0∘C 332ms− 1

12. Show that the velocity of sound in a gas of  is 

 where  is the root mean squar velocity of its

molecules. 

[Hint:  and  where  is root mean

square velocity]

γ = 1.41

0.68C C

C = √
γP

D
P = DC 21

3
C

https://dl.doubtnut.com/l/_YZ9fqA96baCq
https://dl.doubtnut.com/l/_u9NwhLd6OZeQ
https://dl.doubtnut.com/l/_Odpf5CRoKrfl


Watch Video Solution

13. If the velocity of sound in dry air at  is .

Find the temperature at which it will be , co-

e�cient of volume expansion of air being .  

[Hint: Use . Now,  where  co-

e�ent of expansion]

Watch Video Solution

0∘C 332ms− 1

345ms− 1

0.00368/∘ C

= √
C

C0

T

T0

T0 =
1

α
α =

14. Calculate the velocity of sound in air on a day when

temperature is , pressure  of mercury and

relative humidity . Velocity of sound at NTP 

. Saturated vapour pressure at 

30∘
C 0.74m

60 %

= 330ms− 1

https://dl.doubtnut.com/l/_Odpf5CRoKrfl
https://dl.doubtnut.com/l/_k9QZI51O6FqU
https://dl.doubtnut.com/l/_aIrATpIH3fgn


 of mercury.  

Watch Video Solution

30∘C = 0.032m

⎡
⎢
⎣

Hint: Relative Humidity =

Cm = Cd√

⎤
⎥
⎦

Vapour pressure at 30 ∘C

Saturated vapour pressure at 30 ∘C

P

P − 0.385f

15. How long will it take for sound waves to travel the

distance  between points A and B if the air temperature

between them varies linearly from  to ? The velocity of

sound at  is .

Watch Video Solution

l

T1 T2

T0 C0

16. Show that if the rate of change of temperature with

height  called lapse rate is a constant, a sound wavedT /dh

https://dl.doubtnut.com/l/_aIrATpIH3fgn
https://dl.doubtnut.com/l/_VJIEHp0rXDcr
https://dl.doubtnut.com/l/_M9uXcoDHXCkU


travelling horizontally is refracted along an arc of radius of

curvature 

View Text Solution

ρ = 2T /
dT

dh

17. In what gas at the same temperature is the speed  of

sound greater - in nitrogen  or in carbon dioxide 

? The vibrational modes of gas molecules are not

excited. Campare the velocities when vibrational modes are

also excited.

Watch Video Solution

v

(N2)

(CO2)

18. The splash of a stone in a wall is heard  after

the stone is let fall. Calculate the depth of the well

τ = 2.053s

https://dl.doubtnut.com/l/_M9uXcoDHXCkU
https://dl.doubtnut.com/l/_p6t3jwm7zYkE
https://dl.doubtnut.com/l/_QvcvMBnOm3vB


assuming the velocity of sound in the well .

Watch Video Solution

v = 400m/s

19. Calculate the velocity of sound in a mixture of two gases

obtained by mixing  and  volumes of them if the

velocity of sound in them be  and . The atomicity of

the gases is the same.

Watch Video Solution

V1 V2

C1 C2

20. A bullet travels horizontally overhead a man at a height

 at speed . How far is the bullet

from the man when he hears its whistle? V, velocity of

sound .

h = 5m v = 0.660ms− 1

= 340ms− 1

https://dl.doubtnut.com/l/_QvcvMBnOm3vB
https://dl.doubtnut.com/l/_zF5PBobnBww4
https://dl.doubtnut.com/l/_sOPH8CdrM4KF


View Text Solution

21. If , say the velocity of sound in dry air at

STP, �nd the velocity of sound in loist air at STP. Molecular

weight of air =28.8, that of water vapour  of dry air 

 and  of water vapour . The standard

pressure is  mm of mercury and standard temperature

is . the vapour pressure at  is  mm of mercury.

View Text Solution

C = 332ms− 1

= 18, γ

= 1.4 γ = 1.33

750

0∘C 0∘C 4.8

22. Calculate the velocity of sound in a mixture of oxygen,

nitrogen and argon at  when their masses are in the0∘C

https://dl.doubtnut.com/l/_sOPH8CdrM4KF
https://dl.doubtnut.com/l/_9QL58tqsab8m
https://dl.doubtnut.com/l/_dMeAvftXZ3JA


ratio . The molecular weights of gases are  and 

 respectively

View Text Solution

2: 7: 1 32, 28

40

23. Calculate the velocity of sound in a mixture of two

gases obtained by mixing  and  of them if the

velocity of sound in them be  and . The atomicity of

the two gases is the same.

Watch Video Solution

m1 m2

C1 C2

24. Calculate the velocity of sound in a medium where

change in pressure and volume takes place according to

https://dl.doubtnut.com/l/_dMeAvftXZ3JA
https://dl.doubtnut.com/l/_Zoo4z3EhTCHl
https://dl.doubtnut.com/l/_mfCAUrCgektq


the law  where  is a constant. Treat the medium

as an ideal gas and assume  as its normal density.

Watch Video Solution

p =
α

V 2
α

ρ

25. How many degrees of freedom have the gas molecules,

if under standard conditions the gas density is 

and the velocity of sound propagation in it is

.

Watch Video Solution

1.3kgm− 3

C = 330ms− 1

26. The temperature of air varies with height linearly from

 at the earth's surface to  at a height . Calculate the

time  needed for a sound wave produced at a height  to

T1 T2 h

t x

https://dl.doubtnut.com/l/_mfCAUrCgektq
https://dl.doubtnut.com/l/_uEdqvIn58S7H
https://dl.doubtnut.com/l/_HATdPwB36xKg


reach the earth's surface. The velocity of sound near the

earth's surface is C.

View Text Solution

https://dl.doubtnut.com/l/_HATdPwB36xKg

