
PHYSICS

BOOKS - NAVBODH PHYSICS

(HINGLISH)

SOLVED PROBLEMS - I

Circular Motion

1. What is the angular displacement in radian

of the second hand of a clock in 10 seconds ?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IHL9fTbIeVBP


Watch Video Solution

2. What is the tangential acceleration of a

�ywheel of diameter 60 cm when it slows

down uniformly at the rate of 0.25 rad/  ?

Watch Video Solution

s2

3. A body is tird to one end of a string and

revolved in a horizontal circle of radius 50 cm

at a constant angular speed of 20 rad/s . Find

https://dl.doubtnut.com/l/_IHL9fTbIeVBP
https://dl.doubtnut.com/l/_TfsesfNdsa6t
https://dl.doubtnut.com/l/_wbyG1CcAOew7


the (i) linear speed (ii) Centripetal acceleration

of the body .

Watch Video Solution

4. To simulate the acceleration of large

rockets, the astronauts are spun at the end of

long rotating beam of radius 9.8 m . What will

be angular velocity required for generating

centripetal acceleration 8 times the

acceleration due to gravity?

Watch Video Solution

https://dl.doubtnut.com/l/_wbyG1CcAOew7
https://dl.doubtnut.com/l/_IO2812pOX6U6


5. If a bodyof mass 1000 gm is tied to free end

of string of length 100 cm and whirled in a

horizontal circle in a second, then the tecsion

in the string will be

Watch Video Solution

6. A car of mass kg rounds a curve of radius

250 m at 90 km/h. Find the centripetal force

acting on it .

Watch Video Solution

https://dl.doubtnut.com/l/_IO2812pOX6U6
https://dl.doubtnut.com/l/_sFnR5NruIc5n
https://dl.doubtnut.com/l/_opcKIj0BBc6j


7. Find the maximum speed with which a car

be safely driven along a curve of radius 100 , .

If the coe�cient of fricition between its tyres

and the road is 0.2.

Watch Video Solution

8. A circular race track of radius 400 m is

banked at an angle of  . If the coe�cient of

friction between the wheels of a race car and

10∘

https://dl.doubtnut.com/l/_opcKIj0BBc6j
https://dl.doubtnut.com/l/_NrXkVKuC7Lj9
https://dl.doubtnut.com/l/_EImoZuvj4mWK


the road is 0.2 , what is the (i) optimum speed

of the race car to aviod wear and tear on its

tyres . 

maximum permissible speed to aviod slipping

?

Watch Video Solution

9. The two rails of a railway track are 1.7 m

apart. At a circular curve of radius 1.5 km, a

train should have an optimum speed of 108

kmph so that there is no side thrust on the

https://dl.doubtnut.com/l/_EImoZuvj4mWK
https://dl.doubtnut.com/l/_qV0cqHWdFksk


outer rail. Find the angle of banking of the

track and the elevation of the outer rail above

the inner rail .

Watch Video Solution

10. The radius of curbature of a road is 60 m. if

the angle of banking is  �nd the maximum

speed with which a vehicle can turn safely

along this curve.

Watch Video Solution

27∘

https://dl.doubtnut.com/l/_qV0cqHWdFksk
https://dl.doubtnut.com/l/_m4DItGE3ivo5
https://dl.doubtnut.com/l/_ivmZRPFzuNv1


11. A string of length 0.5 m carries a bob of

mass 0.1 kg at its end. If this is to be used as a

concial pendulum of period  s, calculate

the angle of inclination of the string with the

vertical and the tension in the string .

Watch Video Solution

0.4πs

12. A motorcyclist is describing a circle of

radius 25 m at a speed of 5 m/s . Find the

inclination with the vertical and the coe�cient

of friction between the tyres and ground.

https://dl.doubtnut.com/l/_ivmZRPFzuNv1
https://dl.doubtnut.com/l/_iJGw2Lo3IVJh


Watch Video Solution

13. A motor cycle rides in a hollow sphere in a

verticle circle of radius 30 m .What will be the

minimum speed required so that he does not

lose contact with the surface of sphere at the

highest point?

Watch Video Solution

https://dl.doubtnut.com/l/_iJGw2Lo3IVJh
https://dl.doubtnut.com/l/_gKCUNt0KlNwu


14. A stone of mass 100 g attached to a string

of length 50 cm is whirled in a vertical circle by

giving it a velocity of 7 m/s at the lowest point.

Find the velocity at the highest point .

Watch Video Solution

15. A conical pendulum has length of 1.1 m and

the angle subtended by the string with the

vertical is . Find (i) the angular speed

(ii)the frequency of circular motion of the bob.

25∘ 31

https://dl.doubtnut.com/l/_8Fj2PWyxNg9X
https://dl.doubtnut.com/l/_o7j8FEZlFGCh


Watch Video Solution

16. An aeroplane �ying in the sky dives with a

speed of  in a verticale circle of

radius 200 m The weight of pilot sitting in it is

75 kg Calulate the force with which the pilot

presses his seat when the aeroplane is (i) at

the lowest position and (ii) at the highest

position Take  .

Watch Video Solution

360km/h

g = 10m/s− 2

https://dl.doubtnut.com/l/_o7j8FEZlFGCh
https://dl.doubtnut.com/l/_Zpf8xjaMOpzJ


17. A wheel , starting from rest, turns, through

360 rad with a constant angular acceleration

of 5 rad/ . (i) what is its �nal angular velocity

? (ii) How much time elapses while it turns

through the 360 radians ?

View Text Solution

s2

18. The spin dryer of washing machine rotating

at 15 rps slows down to 5 rps after making 50

rotations. Find the its angular acceleration.

https://dl.doubtnut.com/l/_KD4uTecX5NdF
https://dl.doubtnut.com/l/_REBUsXDoTVrg


Gravitation

Watch Video Solution

1. If the Earth were a homogenous sphere of

wood of density 800 kg/ . What would be

(i)the acceleration due to gravity on the

Earth's surface ? (ii) the critical velocity of a

satellite orbiting close to its surface ?

View Text Solution

m3

https://dl.doubtnut.com/l/_REBUsXDoTVrg
https://dl.doubtnut.com/l/_FVZWYEgJEEDj


2. A satellite revolves around the earth in an

elliptical orbit. Its speed is

Watch Video Solution

3. The acceleration due to gravity on the

surface of earth varies

Watch Video Solution

https://dl.doubtnut.com/l/_ufSOPU8o7Vkv
https://dl.doubtnut.com/l/_5O7jWm5mJ3JC


4. A satellite is a taken to a height equal to the

radius of the Earth and then projected

horizontally with a speed of 7km/s . State the

nature of its orbit.

Watch Video Solution

5. Calculate the period of revolution of a

satellite orbiting above the surface of the

Earth at a distance equal to 9 times the radius

of the Earth.

https://dl.doubtnut.com/l/_kM9RbmSvx2vI
https://dl.doubtnut.com/l/_RJj3D63NVCyP


Watch Video Solution

6. What would be the duration of the year if

the distance between the sun and the Earth

were to become half the present distance ?

Watch Video Solution

7. Find the total energy and binding energy of

a satellite of mass 1000 kg orbiting the Earth

at a height of 1600 km above the Earth's

surface.

https://dl.doubtnut.com/l/_RJj3D63NVCyP
https://dl.doubtnut.com/l/_e55gsHeHcrns
https://dl.doubtnut.com/l/_dEWMi3aLARO2


Watch Video Solution

8. How much above the surface of the earth

does the acceleration due to gravity reduce by

 of its value on the surface of the earth.

Watch Video Solution

36 %

9. Calculate the percentage decrease in the

weight of a body when it is taken 32 km below

the surface of the Earth .

https://dl.doubtnut.com/l/_dEWMi3aLARO2
https://dl.doubtnut.com/l/_wkpfNx02haTU
https://dl.doubtnut.com/l/_FwVB8cUJxglU


Rotational Motion

Watch Video Solution

1. A wheel is rotating at 60 rotations per

minute. If 480 J of energy is required to double

its rotational speed, calculate the moment of

inertia of the wheel.

View Text Solution

https://dl.doubtnut.com/l/_FwVB8cUJxglU
https://dl.doubtnut.com/l/_tpjC09l2ynBl


2. A torque of magnitude 400 N.m, acting on a

body of mass 40 kg, Produces an angular

acceleration of 20 rad/ . Calculate the

moment of inertia and radius of gyration of

the body.

Watch Video Solution

s2

3. A body starts rotating from rest. Due to a

torque of 10 N.m, it completes 300 rotations in

https://dl.doubtnut.com/l/_STMafNusZGhq
https://dl.doubtnut.com/l/_FjjahsKyrbI3


one minute. Find the moment of inertia of the

body.

Watch Video Solution

4. A torque of 160 N.m is applied to a body

capable of rotating about a given axis. If the

body starts from rest and acquires kinetic

energy of 8000 J in 5 seconds, �nd (i) its

moment of inertia about the given axis( ii) its

angular momentum at the end of 5 seconds.

Watch Video Solution

https://dl.doubtnut.com/l/_FjjahsKyrbI3
https://dl.doubtnut.com/l/_uvTdyg17kKxz


5. A thin unifrom rod 1 m long has mass 1 kg.

Find its moment of inertia and radius of

gyration for rotation about a transverse axis

through a point midway between its centre

and one end.

Watch Video Solution

6. A solid sphere rolls up a plane inclined at

 to the horizontal. If the speed of its

centre of mass at the bottom of the plane is 5

45∘

https://dl.doubtnut.com/l/_uvTdyg17kKxz
https://dl.doubtnut.com/l/_aUE8az8i67O9
https://dl.doubtnut.com/l/_0skG1LXUk0bg


m/s , �nd how far the sphere travels up the

plane.

Watch Video Solution

7. A solid cylinder, of mass 2 kg and radius 0.1

m, rolls down an inclined plane of height 3m.

Calculate its rotational energy when it reaches

the foot of the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_0skG1LXUk0bg
https://dl.doubtnut.com/l/_yZuU8XkqzWk2


8. A solid sphere of radius 25 cm and mass 25

kg rotates about an axis through its centre.

Calculate its moment of inertia if its angular

velocity changes from 2 rad/s to 22 rad/s in 5

seconds. 

Also calculate the torque applied.

Watch Video Solution

9. Two wheels, each of moment of intertia 4 kg.

, rotate side by side at the rate of 120 rpmm2

https://dl.doubtnut.com/l/_1YX1C9HrbxwP
https://dl.doubtnut.com/l/_UThKZ2AeyB21


and 240 rpm in opposite directions. If both the

wheels are coupled by a light shaft so that

they now rotate with a com on angular speed,

�nd this new rate of rotation.

Watch Video Solution

10. A unifrom horizontal disc is freely rotating

about a vertical axis through its centre at the

rate of 240 rpm. A blob of wax of mass 2 g falls

on it and sticks to it at 25 cm from the axis. If

the frequency of rotation of the disc is

https://dl.doubtnut.com/l/_UThKZ2AeyB21
https://dl.doubtnut.com/l/_37x8rZdNVU0V


reduced by 60 rpm. calculate the moment of

inertia of the disc. lt

Watch Video Solution

11. A ballet dancer spins about a vertical axis at

100 rpm which arms outstretched. With the

arms folded, the moment of inertia about the

same axis of rotation changes to 80% of its

initial value. 

Calculate the new frequency of rotation.

Watch Video Solution

https://dl.doubtnut.com/l/_37x8rZdNVU0V
https://dl.doubtnut.com/l/_EzoaZViUwh6y


12. The equation of linear SHM is x= 10

 cm. Find the period and

maximum speed of the motion.

Watch Video Solution

sin(4πt + )
π

6

13. Find the maximum velcoity and maximum

acceleration of a particle performing SHM

whose displacement is given by x= 2 cos ( 50 t)

cm.

Watch Video Solution

https://dl.doubtnut.com/l/_EzoaZViUwh6y
https://dl.doubtnut.com/l/_4b9CpbD1DIpe
https://dl.doubtnut.com/l/_FByC9EDvOoPY


14. A particle performs SHM of ampiltude 10

cm. Its maximum velcoity during oscillations is

100 cm/s. What is its displacement, when the

velocity is 60 cm/s ?

Watch Video Solution

15. The diameter of the reference circle for a

particle performing linear SHM is 10 cm. If the

reference particle performs UCM with period

https://dl.doubtnut.com/l/_FByC9EDvOoPY
https://dl.doubtnut.com/l/_t8eJI7yOGIBF
https://dl.doubtnut.com/l/_RpQGw12FuRmH


 seconds, what is the maximum acceleration

of the particle in linear SHM ?

Watch Video Solution

2π

16. A load of mass 100 gm increases the length

of wire by 10 cm. If the system is kept in

oscillation, its time period is 

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_RpQGw12FuRmH
https://dl.doubtnut.com/l/_m3MWyV9OHMao


17. A particle performs a linear S.H.M. of period

3 second. The time taken by the particle to

cover a dis"tan"ce equal to half the amplitude,

from the mean position is

Watch Video Solution

18. A particle performs linear SHM of period 12

seconds and amplitude 8 cm. How long will the

particle take to travel 6 cm from the positive

extremity ?

https://dl.doubtnut.com/l/_PTXvlaKB2uYj
https://dl.doubtnut.com/l/_4susWDILgN5b


Watch Video Solution

19. A particle in linear SHM has speeds 4 cm/s

and 3 cm/s when its displacements from the

mean position are 3 cm and 4 cm , respectively.

Find its period of oscillation.

Watch Video Solution

20. The potential energy of a partical is SHM is

 J at the extreme positions. What will

be its potential energy when the particle is

2 × 10− 4

https://dl.doubtnut.com/l/_4susWDILgN5b
https://dl.doubtnut.com/l/_iBlt2Msaz3ly
https://dl.doubtnut.com/l/_Iyy48cmqAaLo


midway between the mean and extreme

position ?

Watch Video Solution

21. The total energy of a particle of mass 0.1 kg

performing SHM is 0.2 J . Find its maximum

speed and period if the amplitude is 2cm.

View Text Solution

https://dl.doubtnut.com/l/_Iyy48cmqAaLo
https://dl.doubtnut.com/l/_276DAijUmXDr


22. A particle of mass 10 g is performing SHM.

Its kinetic energies are 4.7 J and 4.6 J when the

displacements are 4 cm and 6 cm , respectively.

Compute the period of oscillation.

Watch Video Solution

23. A particle is performing SHM with

amplitude 2 cm. At what distance from the

equilibrium position is its energy half

potential ? What is the maximum velocity of

https://dl.doubtnut.com/l/_cnsC3RLAmH3M
https://dl.doubtnut.com/l/_GV7YVx3bkMLV


the particle if the frequency of its oscillation is

50 Hz.

Watch Video Solution

24. A body of mass 0.1 kg performing linear

SHM experiences a restoring force of 1 N when

its displacement from the mean position is 5

cm. Find (i) the force constant (ii) the period of

SHM (iii) the acceleration of the body, when its

displacement from the mean position is 1 cm./

View Text Solution

https://dl.doubtnut.com/l/_GV7YVx3bkMLV
https://dl.doubtnut.com/l/_oZvj9QEZurr4


25. An SHM is given by the equation

 cm �nd its

amplitude and period

Watch Video Solution

x = 8 sin(4πt) + 6 cos(4πt)]

26. De�ne linear simple harmonic motion.

Assuming the expression for displacement of a

particle starting from extreme position,

explain graphically the varition of velocity and

acceleration w.r.t. time. 

https://dl.doubtnut.com/l/_oZvj9QEZurr4
https://dl.doubtnut.com/l/_6UkTDSXA9kqL
https://dl.doubtnut.com/l/_YvZ9S60pGHjJ


Elasticity

A clock reagulated by seconds pendulum,

keeps correct time. During summer, length of

pendulum increases to 1.005 m. How much will

the clock gain or loose in one day

.

Watch Video Solution

(g = 9.8m/s2 and π = 3.142)

1. A brass wire of radius 0.25 mm and length 2

m is streteched by applying a force of 2 kg wt.

https://dl.doubtnut.com/l/_YvZ9S60pGHjJ
https://dl.doubtnut.com/l/_8nKOpStqoIx8


Calculate (i) the increase in length of the wire

(ii) the strain. [ Y = 

Watch Video Solution

9 × 1010N /m2]

2. There are two wires of same material. Their

radii and lengths are both in the ratio  If

the extensions produced are equal, the ratio

of the loads is

Watch Video Solution

1: 2

https://dl.doubtnut.com/l/_8nKOpStqoIx8
https://dl.doubtnut.com/l/_mIAspCPbz6aG


3. Find the increase in pressure required to

decrease the volume of given mercury by 0.001

% 

[ Bulk modulus of mercury = 

Watch Video Solution

2.8 × 1010N /m2]

4. Tangential forces of magnitude  N

are applied to the opposite faces of a metal

cube of side 0.5 m. What is the shear stress on

the cube ?

4 × 108

https://dl.doubtnut.com/l/_hIwM3tdzb1Y3
https://dl.doubtnut.com/l/_V11LN5Dnxlhf


Watch Video Solution

5. A metal plate has the dimensions

. One of its faces having

larger area is �xed and a tangential force is

applied to the opposite larger face. If the

lateral displacement between the two surfaces

is , and the modulus of rigidity

of the metal is , then the

tangential force is

Watch Video Solution

10cm × 10cm × 1mm

1.2 × 10− 3mm

5 × 1010N /m2

https://dl.doubtnut.com/l/_V11LN5Dnxlhf
https://dl.doubtnut.com/l/_yvE4PBRR3QMN
https://dl.doubtnut.com/l/_CpLelyr1Rzk7


6. The maximum load that may be applied to a

mild steel wire is 7 kg wt. If the radius of the

wire is 0.2 mm, �nd the maximum elastic strain

permitted . 

Watch Video Solution

[Y = 2 × 1011N /m2]

7. A steel wire of length 7 m and cross section

1  I suspended from a rigid support, with

a steel weight of volume  hanging from

its other end. Find the decrease in the length

of the wire when the steel weight is

mm2

103cm3

https://dl.doubtnut.com/l/_CpLelyr1Rzk7
https://dl.doubtnut.com/l/_7le8g0e3gmXE


completely immersed in water. 

 density of water

 ]

Watch Video Solution

Ysteel = 2 × 1011N /m2

= 103kg/m3

8. A unifrom steel wire of length 6 m and area

of cross section  is elastically strectched

through 3 mm. Calculate the energy stored in

the wire. 

Watch Video Solution

2mm2

[Ysteel = 2 × 1011N /m2]

https://dl.doubtnut.com/l/_7le8g0e3gmXE
https://dl.doubtnut.com/l/_AHmfSarhsQBe
https://dl.doubtnut.com/l/_hj5ljBh9qmxN


9. A steel wire having cross-sectional area 2

mm^(2)` is stretched by 20 N. Find the lateral

strain produced in the wire Y_("steel") = 2 xx

10^(11) Nm^(-2), sigma = 0.391

Watch Video Solution

10. When a metal rod is heated through 

the thermal strain in the rod is 

.what is the coe�cient of linear expansion of

the metal ?

Watch Video Solution

30∘C

3.6 × 10− 4

https://dl.doubtnut.com/l/_hj5ljBh9qmxN
https://dl.doubtnut.com/l/_I2ShJUCdyjnz


11. A unifrom steel rod of cross section 

is heated from  to . Find the force

which must be exerted to prevent it from

expanding. Also, �nd the energy stored per

unit volume of the rod.

Watch Video Solution

5mm2

0∘C 25∘C

12. A bar of length 1 m is supported at its two

ends. The breadth and depth of the bar are 5

https://dl.doubtnut.com/l/_I2ShJUCdyjnz
https://dl.doubtnut.com/l/_OB3wf9g0pd6t
https://dl.doubtnut.com/l/_ISGHBQYl9GoC


cm and 0.5 cm., respectively , A body of mass

0.1 is suspended at the centre of the bar.

Calculate the depression produced in the bar.

View Text Solution

13. A horizontal circular loop of wire has radius

0.04 m. It is lowered into a liquid and a �lm is

formed . The force due to the surface tension

of the liquid is 0.033 N. Calculate the surface

tension of the liquid.

Watch Video Solution

https://dl.doubtnut.com/l/_ISGHBQYl9GoC
https://dl.doubtnut.com/l/_sdMGfixmtTUL


14. The potential energy of the free surface of

a liquid drop is  times the surface

tension of the liquid. What is the radius of the

drop ? (Assume all quantities are in SI units )

Watch Video Solution

2π × 10− 5

15. Two soap bubbles of the same soap

solution have diameters in the ratio 1 :2. What

is the ratio of work done to blow these

bubbles ?

https://dl.doubtnut.com/l/_sdMGfixmtTUL
https://dl.doubtnut.com/l/_GM4C2ElUhsar
https://dl.doubtnut.com/l/_rac8luSOJ3vu


Watch Video Solution

16. IF the surface tension of liquid is 70

dyn/cm, what is the total energy of the free

surface of the liquid drop of radius 0.1 cm ?

Watch Video Solution

17. Calculate the work done when a spherical

drop of mercury of radius 1 mm falls from

some height and breaks into 27droplets.each

https://dl.doubtnut.com/l/_rac8luSOJ3vu
https://dl.doubtnut.com/l/_f7wJkZLjpI2B
https://dl.doubtnut.com/l/_WfFYButLVSXC


of the the same size. The surface tension of

mermcury is T= 0.47 N/m.

Watch Video Solution

18. Calculate the work done in increasing the

radius of a soap bubble in air from 2 cm to 3

cm. The surface tension of the soap solution is

27 dyn/cm.

Watch Video Solution

https://dl.doubtnut.com/l/_WfFYButLVSXC
https://dl.doubtnut.com/l/_8XznYH98L0Gn


19. What is the excess of pressure inside a

soap bubble of radius 3cm if the surface

tension of the soap solution is 30 dyn/cm ?

Watch Video Solution

20. Two soap bubbles of the same soap

solution have radii 3 cm and 1.5 cm. If the

excess pressure inside the bigger bubble is

 what is the excess pressure inside

the smaller bubble ?

40dyn/cm2

https://dl.doubtnut.com/l/_YhwKi4GLr1iL
https://dl.doubtnut.com/l/_7fyZWUyRXEP4


Watch Video Solution

21. Calculate the pressure inside a raindrop of

diameter 2 mm [ surface tension of water =

0.072 N/m]

Watch Video Solution

22. In a liquid threr is air bubble of radius 1

mm at a depth 10 cm below the free space. The

surface tension of liquid  and

density is  . By what amout is the

0.075n/m

1000kg/m2

https://dl.doubtnut.com/l/_7fyZWUyRXEP4
https://dl.doubtnut.com/l/_1efOXHrKdRHG
https://dl.doubtnut.com/l/_zVkSbZKeqICl


pressure indide the bubble greater than the

atmospheric preesure ?

Watch Video Solution

23. Two soap bubbles  and  are kept in a

closed chamber where the air is maintained at

pressure . The radii of bubbles  and 

 are  and , respectively. Surface

tension of the soap. Water used to make

bubbles is . Find the ratio ,

where  and  are the number of moles of

A B

8N /m2 A

B 2cm 4cm

0.04N /m nB /nA

nA nB

https://dl.doubtnut.com/l/_zVkSbZKeqICl
https://dl.doubtnut.com/l/_gVsLBaOF5aZE


air in bubbles  and  respectively. [Neglect

the e�ect of gravity.]

Watch Video Solution

A B

24. Calculate the density of para�n oil. If

within a glass capillary tube of radius 0.25 mm

dipped in para�n oil of surface tension 0.0245

N/m, to a height of 2cm. [ Angle of contact of

para�n oil with glass = ]

Watch Video Solution

28∘

https://dl.doubtnut.com/l/_gVsLBaOF5aZE
https://dl.doubtnut.com/l/_XMnPizRCzvD1
https://dl.doubtnut.com/l/_LJN6gApC01Rj


25. The tube of a mercury barometer is 1 cm is

diameter. What correction dur to capillarity is

to be applied to the barometric reading if the

surface tension of mercury is 435.5 dyn/cm

and the angle of contact of mercury with glass

is  ?

Watch Video Solution

140∘

26. The surface tension of water at  is 75.5

dyn/cm. Calculate the surface tension of water

at  .

0∘C

25∘C

https://dl.doubtnut.com/l/_LJN6gApC01Rj
https://dl.doubtnut.com/l/_oAyBZb3Owl1v


Wave Motion

Watch Video Solution

1. Write the equation of a simple harmonic

progressive wave of amplitude 0.01 m and

frequency 100 Hz travelling along the positive

x-axis with a speed of 50 m/s.

Watch Video Solution

https://dl.doubtnut.com/l/_oAyBZb3Owl1v
https://dl.doubtnut.com/l/_Os8g9wvp8hPS


2. A simple harmonic progressive wave is given

by the equation,  in

SI units. Find the period, wavelength and

speed of the wave.

Watch Video Solution

y = 0.1 sin 4π(50t − 0.2x)

3. The equation of a simple harmonic

progressive wave is

 with all quantities

in SI units. What is the speed of the wave ?

y = A sin 100π(t − )
x

100

https://dl.doubtnut.com/l/_n3DflfMRMt2y
https://dl.doubtnut.com/l/_aKF5mPAXKXey


Watch Video Solution

4. A simple harmonic progressive wave has

frequency 25 Hz and wavelength 4m. If the

phase di�erence between motions of two

particles is (  rad. What is the

corresponding path di�erence ?

Watch Video Solution

)
π

10

5. A simple harmonic wave of amplitude 0.2

cm, frequency 1000 Hz and wavelength 0.31 m

https://dl.doubtnut.com/l/_aKF5mPAXKXey
https://dl.doubtnut.com/l/_X5Bw1DVzT5u7
https://dl.doubtnut.com/l/_p7K4NJk0VP02


is travelling along the positive x-axis .

Calculate the displacement of the particle at

3.1 m from the origin after 1.004 s. What would

be the phase di�erence for two positions of

the vibrating particle after an interval of 0.001

s ?

View Text Solution

6. A tuning fork has frequency 512 Hz. What

can you say about its frequency when (i) its

https://dl.doubtnut.com/l/_p7K4NJk0VP02
https://dl.doubtnut.com/l/_g5Q3bfDyIKFG


prongs are �led (ii) some wax is applied to its

prongs ?

View Text Solution

7. Two tuning forks C and D give four beats per

second, the frequency of C being 480 Hz.

When fork D is �led a little, again four beats

per second are produced . Calculate the

frequency of fork D before and after �ling.

View Text Solution

https://dl.doubtnut.com/l/_g5Q3bfDyIKFG
https://dl.doubtnut.com/l/_GWrQUaUDRJ5j
https://dl.doubtnut.com/l/_H2Xg6Mwyjl6s


8. If beat frequency is 10 Hz, �nd the time

interval between (i) successive waxings.

Watch Video Solution

9. A set of 12 tuning forks is arranged in order

of increasing frequencies. Each fork produces

Y beats per second with the previous one. The

last is an octave of the �rst. The �fth fork has

frequency of 90 Hz. Find Y and the frequency

of the �rst and the last tuning forks.

View Text Solution

https://dl.doubtnut.com/l/_H2Xg6Mwyjl6s
https://dl.doubtnut.com/l/_H3aHCU1fqAEt


10. Prove the law of conservation of energy for

a particle performing simple harmonic motion.

Hence graphically show the variation of kinetic

energy and potential energy w.r.t.

instantaneous displacement. 

Two sound notes have wavelengths

 in the air. These notes

when sounded together produce 8 beats per

second. Calculate the velocity of sound in the

air and frequencies of the two notes.

m and m
83

170

83

172

https://dl.doubtnut.com/l/_H3aHCU1fqAEt
https://dl.doubtnut.com/l/_0JfsFzZjiswW


Watch Video Solution

11. A stationary source produces a note of

frequency 1000Hz. An observer in a car moving

towards the source measures the frequency of

sound as 1057 Hz. Find the speed of the car.

What will be the frequency of sound as

measured by the observer in the car if the car

moves away from the source at the same

speed ?

View Text Solution

https://dl.doubtnut.com/l/_0JfsFzZjiswW
https://dl.doubtnut.com/l/_PUpx1c88AvST


Stationary Waves

1. The equation of a stationary wave is

 with all quantities

in SI units. What is the speed of the waves

superposed ?

Watch Video Solution

y = 0.04 sin 200πt
cos(πx)

0.3

2. The equation of a stationary wave is y =0.05

sin  with all quantities in SI units.200πt cos πx

https://dl.doubtnut.com/l/_W0BjIJQKgxMA
https://dl.doubtnut.com/l/_n6krZcfO6tX3


What is the maximum speed of a particle at an

antinode ?

Watch Video Solution

3. A sonometer wire is resonating with a

tuning fork of frequency N. If its length is

increased by 10% , by keeping the tension

constant , 6 beats are heard per second, then

Watch Video Solution

https://dl.doubtnut.com/l/_n6krZcfO6tX3
https://dl.doubtnut.com/l/_uyO5bXqDDH73


4. Two strings have lengths in the ratio 

,radii in the ratio  .They are tensioned in

the ratio  .If they are made of the same

material,the ratio of the frequencies emitted

by them in the fundamental mode is

Watch Video Solution

2: 3

3: 4

16: 25

5. A stretched wire under a tension of 4 kg wt

is in unison with a tuning fork of frequency 512

Hz. How should the tension be altered to make

https://dl.doubtnut.com/l/_RHp06VpcY4Nx
https://dl.doubtnut.com/l/_JURTR02pruW2


the wire vibrate in unison with a tuning fork of

frequency 256 Hz ?

Watch Video Solution

6. Two tuning forks when sounded together

produce 5 beats per second. A sonometer wire

of length 0.24 m is in unison with one of the

forks. When the length of the wire is increased

by 1 cm, it is unison with the other fork. Find

the frequencies of the tuning forks.

Watch Video Solution

https://dl.doubtnut.com/l/_JURTR02pruW2
https://dl.doubtnut.com/l/_ge13ZoTtstmd


7. The fundamental frequency of air column in

a pipe open a both ends is 200 Hz. What is the

frequency of the (i) second harmonic (ii) third

overtone ?

Watch Video Solution

8. The fundamental frequency of air column in

a pipe open a both ends is 200 Hz. What is the

frequency of the (i) second harmonic (ii) third

overtone ?

https://dl.doubtnut.com/l/_ge13ZoTtstmd
https://dl.doubtnut.com/l/_c73cpuImdO2B
https://dl.doubtnut.com/l/_gqSLPxvFpjrm


Watch Video Solution

9. Stationary waves in the air column inside a

pipe of length 50 cm and closed at one end

have three nodes and three antinodes. What is

the wavelegth ?

Watch Video Solution

10. Find the frequency of the third overtone of

an air column vibrating in a pipe closed at one

https://dl.doubtnut.com/l/_gqSLPxvFpjrm
https://dl.doubtnut.com/l/_B67qKundJxD1
https://dl.doubtnut.com/l/_AlMslroQ4QHV


end. The length of the pipe is 30cm and the

innter diameter of the pipe is 2 cm the speed

of sound in air at room temperature is 350

m/s .

View Text Solution

11. Two pipes closed at one end, 51 cm and 52

cm long, produce 3 beats per second when

they are sounded together in their

fundamental modes. Ignoring the end

correction, calculate the speed of sound in air.

https://dl.doubtnut.com/l/_AlMslroQ4QHV
https://dl.doubtnut.com/l/_zFxuRmAJReBr


View Text Solution

12. A pipe which is opne at both ends is 47 cm

long and has an inner diameter 5 cm. If the

speed of sound in air is 348 m/s, calculate the

fundamental frequency of air column in that

pipe.

Watch Video Solution

13. The Fundamental frequency of a pipe

closed at one end is in unison with the second

https://dl.doubtnut.com/l/_zFxuRmAJReBr
https://dl.doubtnut.com/l/_YyeKXP1nMcuA
https://dl.doubtnut.com/l/_R6goIMzgvcwW


overtone of an open pipe. Calculate the ratio

of the length of their air columns. Ignore the

end correction.

View Text Solution

14. A stretched wire emits a fundamental note

of frequency 256Hz. Keeping the stretching

force constant and reducing the length of the

wire by 10cm, frequency becomes 320Hz.

Calculate original length of the wire.

Watch Video Solution

https://dl.doubtnut.com/l/_R6goIMzgvcwW
https://dl.doubtnut.com/l/_9jtzZ5SX72uS


15. A sonometer wire is in unison with a tuning

fork of frequency 107 Hz when it is stretched

by a certain weight. When the weight is

completely immersed in water , 7 beats are

heard per second . Find the speci�c gravity of

the material of the weight.

View Text Solution

16. A somometer wire produces 2 beats per

second with a tuning fork, when the length of

https://dl.doubtnut.com/l/_9jtzZ5SX72uS
https://dl.doubtnut.com/l/_eviSvxU9gegm
https://dl.doubtnut.com/l/_SZHoqPycJL3d


the wire is either 102cm or 104 cm . The

frequency of the tuning fork is

Watch Video Solution

17. the angular velocity omega of a particle

varies with time t as . the

angular acceleration of the particle at s is

A. 

B. 

C. Zero

ω = 5t2 + 25ra
d

s

t = 1

10ra
d

s2

5ra
d

s2

https://dl.doubtnut.com/l/_SZHoqPycJL3d
https://dl.doubtnut.com/l/_sdtXZ5kvGzbL


Kinetic Theory Of Gases And Radiation

D. 

Answer:

Watch Video Solution

3ra
d

s2

1. The peressure exerected by a certain mass of

enclosed gas at 300 K is  .what

will be the pressure exerted by the has ay 600

K if the volume of the gas is kept constant ?

5 × 104N /m2

https://dl.doubtnut.com/l/_sdtXZ5kvGzbL
https://dl.doubtnut.com/l/_U1DfX7oBhZjN


Watch Video Solution

2. 16 g of oxygen occupy . Find

the pressure exerted by it. [ Molar mass of

oxygen = 32 g/mo. , universal gas constant R =

8.314 /mol.K]

Watch Video Solution

0.02m3at27∘C

3. Two tanks of equal volume contain equal

masses of oxygen and nitrogen at 410 K. �nd

the ratio of (i) the number of molecules of the

https://dl.doubtnut.com/l/_U1DfX7oBhZjN
https://dl.doubtnut.com/l/_NbXX3RthMoHq
https://dl.doubtnut.com/l/_hBqU7kr2khfo


gases (ii) the presesure exerted by the gases

in the two tanks .

Watch Video Solution

4. What is the kinetic energy per unit volume

of a gas if the gas pressure is  ?

Watch Video Solution

105N /m2

5. The rms speed of oxygen molecules at a

certain temeperature is 400 m/s . What is the

https://dl.doubtnut.com/l/_hBqU7kr2khfo
https://dl.doubtnut.com/l/_JMwHe23hkIvH
https://dl.doubtnut.com/l/_HZ5zQ7MzQepY


rms speed of nitrogen molecules at the same

temperature ?

Watch Video Solution

6. The kinetic energy per unit mass of a certain

gas a 300 K is  J/Kg . What will be the

kinetic energy per unnit mass of the gass of

600 K ?

Watch Video Solution

1.3 × 105

https://dl.doubtnut.com/l/_HZ5zQ7MzQepY
https://dl.doubtnut.com/l/_Tk2NVgtkZ1UN


7. Calculate the total kinetic energy of one kilo

mole of Oxygen gas at 

Watch Video Solution

27∘C

8. The kinetic energy of 1 kg of oxygen at 300 K

is  J . Find the kinetic energy of 2

kg of oxygen at 500 K.

Watch Video Solution

1.169 × 105

https://dl.doubtnut.com/l/_kFBVr5lmBJ1M
https://dl.doubtnut.com/l/_WYMCu3VZN3kO


9. Calculate the rms speed of helium atoms at

 .

Watch Video Solution

127∘C

10. Find the number of molecules per unit

volume of oxygen at NTP. [Mass of an oxygen

molecule =  kg, rms speed of

oxygen molecles at NTP = 461.2 m/s]

View Text Solution

5.313 × 10− 26

https://dl.doubtnut.com/l/_5IGwNzyzfnU1
https://dl.doubtnut.com/l/_6u6Szfy7zWSC
https://dl.doubtnut.com/l/_X8TsM6dMU5qa


11. What is the thermal e�ciency of a heat

engine if in one cycle the work output is 3000 J

and the heat input is 10000 J ?

Watch Video Solution

12. In one cycle, a heat engine rejects 80% of

the energy absorbed from the hot reservoir to

the cold reservoir . Calculate the e�ciency of

the engine.

Watch Video Solution

https://dl.doubtnut.com/l/_X8TsM6dMU5qa
https://dl.doubtnut.com/l/_h0iqUEvJGxZo


13. In a refrigerator, the external work done on

the working substance in one cycle is 20% of

the energy extracted from the cold reservoir.

The coe�cient of performance of the

refrigerator is

Watch Video Solution

14. Radiant energy is incident on a body at the

rate of 1000 joules per minute. If the re�ection

coe�cient of the body is 0.2 and its

https://dl.doubtnut.com/l/_EgaelQYTSDNO
https://dl.doubtnut.com/l/_9w4JKkzUNMz9


transmission coe�cient is 0.3, �nd the radiant

energy (i) absorbed (ii) re�ected (iii)

transmitted by the body in 3 minutes.

View Text Solution

15. A black body A at a temperature of ,

emits radiant energy at the rate of 16 watt.

Another black body B at temperature ,

emits radiant energy at the rate 8 watt in the

same surrounding. Compare the surface areas

of A and B.

527∘C

127∘C

https://dl.doubtnut.com/l/_9w4JKkzUNMz9
https://dl.doubtnut.com/l/_u0ckNtVAR2Vw


Watch Video Solution

16. The maximum radiant power of a certain

star is at wavelength 600 nm. The wien

displacement law constant is 

m.K. Estimate the temperature of the surface

of the star. Assume the star to be a blackbody

radiator.

Watch Video Solution

2.898 × 10− 3

https://dl.doubtnut.com/l/_u0ckNtVAR2Vw
https://dl.doubtnut.com/l/_QrYlGqbMFOSE


17. A hot water radiator at 310 K temperature

radiates thermal radiation like a black body. Its

total surface area is  Find the thermal

power radiated by it.

Watch Video Solution

1.6m2.

18. If the emissive power of a certain body at a

certain temperature is 2000  the

emissive power of a perfect blackbody at the

W /m2 and

https://dl.doubtnut.com/l/_ZJkefppTRMw7
https://dl.doubtnut.com/l/_B7LE0jNAJAM0


same temperature is 10000  , what is

the coe�cient of emission of the body ?

Watch Video Solution

W /m2

19. What is the emissive power of a perfect

blackbody at 1000 K ?

Watch Video Solution

20. A Fey 's blackbody is at  . What is the

power radiated per unit area through its hole

727∘C

https://dl.doubtnut.com/l/_B7LE0jNAJAM0
https://dl.doubtnut.com/l/_2QWdG1xa3Oyn
https://dl.doubtnut.com/l/_Rn8NM7vmhUPE


?

Watch Video Solution

21. Compara the rates of radiation of a metal

sphere at 600 K and 300 K

Watch Video Solution

22. Assume that a 100W electric bulb loses its

energy entirely by radiation from the surface

of its �lament . If the surface area of the

https://dl.doubtnut.com/l/_Rn8NM7vmhUPE
https://dl.doubtnut.com/l/_U5RX0NOScZua
https://dl.doubtnut.com/l/_SsozGr3xhuAr


�lament is  and its coe�cient of emission

is 0.4 , calculate the temperature of the

�lament.

Watch Video Solution

2cm2

23. A body of surface area  and

temperature  emits 600 J of enrgy per

minute. Find its emissivity.

Watch Video Solution

10cm2

727∘C

https://dl.doubtnut.com/l/_SsozGr3xhuAr
https://dl.doubtnut.com/l/_5W5SpmKyNVfz


24. Calculate the energy radiated in one

minute by a blackbody of surface area 

when it is maintained at  .

Watch Video Solution

100cm2

127∘C

25. A hot metal sphere cools from

 in 5 minutes and from 

 C in the next 7.5 mintues.

Determine its temperture after the next 10

minutes.

60∘C  to 52∘C

52∘C  to44∘

https://dl.doubtnut.com/l/_GrvgSNhjM9Za
https://dl.doubtnut.com/l/_AS0qZ9S3EClW


Watch Video Solution

26. A hot body is kept in cooler surroundings.

Its rate of cooling is /min when its

temperature is / min when

its temperature is . Determine the

temperature of the surroundings and the rate

of cooling when the temperature of the body

is 

Watch Video Solution

3∘C

60∘C and 1.5∘C

45∘C

40∘C

https://dl.doubtnut.com/l/_AS0qZ9S3EClW
https://dl.doubtnut.com/l/_tjAmGkRHsGxo


Assignments

1. Propeller blades, 2 m long , ar e rotating at

1800 rpm. What is the linear speed of the tip

of the blades ?

Watch Video Solution

2. Determine the speed of the tip of a minute

hand of length 10 cm of a wall clock.

Watch Video Solution

https://dl.doubtnut.com/l/_gn880pSxIpaU
https://dl.doubtnut.com/l/_XQaRDKbwhGeq


3. The speed a motorcycle moving along a

circular road of radius 300 m, is increasing at

the rate of 4  . Calculating the

acceleration of the motorycle when its speed

is 30 m/s

Watch Video Solution

m/s2

4. The angular speed of rotation of the earth

is

Watch Video Solution

https://dl.doubtnut.com/l/_5NcbENG4j2Ja
https://dl.doubtnut.com/l/_17UVLibAQ9TO


5. A coin placed on a horizontal rotating disc,

with its centre at 10 cm from the centre of the

disc, is about to slip o� when the disc

performs 60 rpm. Find the coe�cient of

friction between the coin and the disc.

Watch Video Solution

6. A particle moves along a circular path a

radius 15 cm with a constant angular

acceleration of ` 4 "rad/s"^(2). If the initial

https://dl.doubtnut.com/l/_17UVLibAQ9TO
https://dl.doubtnut.com/l/_mdjDWXNgv8pP
https://dl.doubtnut.com/l/_Wt8Iiq1hfc4Y


angular speed of the particle was 5 rad/s. Find

its angular displacement in 5 seconds.

Watch Video Solution

7. As astronaut in a spaceship orbiting around

the Earth has a cetripetal acceleration of

 . Find the height of the spaceship

above the sruface of the Earth.

Watch Video Solution

6.67m/s2

https://dl.doubtnut.com/l/_Wt8Iiq1hfc4Y
https://dl.doubtnut.com/l/_NeritBdMpDgM


8. The maximum range of projectile is 2/ √ 3

times actual range. What isthe angle of

projection for the actual range ?

Watch Video Solution

9. Calculate the escape speed of a body from

the surface of a planet of mass  kg

and radius 3400 km.

Watch Video Solution

6.4 × 1023

https://dl.doubtnut.com/l/_MkoTSMwFpPbJ
https://dl.doubtnut.com/l/_cJsJ9Lphxm63
https://dl.doubtnut.com/l/_mh58bPDFKPMR


10. Three particles of msses 1.0 kg , , 2.0 kg and

3.0 kg are placed at the corners A,B and C

respectively of an equilateral triangle ABC of

edge 1m. Locate the centre of mass of the

system.

Watch Video Solution

11. Calculate the moment of inertia of a solid

sphere of mass 10 kg and radius 0.5 m,

rotating about an axis 0.2 m from the centre

of the sphere .

https://dl.doubtnut.com/l/_mh58bPDFKPMR
https://dl.doubtnut.com/l/_jKM5AClSyxdn


Watch Video Solution

12. A disc of moment of inrtia 20 kg .  is

rotated about its transverse symmetry axis at

120 rpm by an electric motor of power 62.84

watts. When the motor is switched o�, how

many rotations does it complete before

coming to rest ?

Watch Video Solution

m2

https://dl.doubtnut.com/l/_jKM5AClSyxdn
https://dl.doubtnut.com/l/_LdE1FCgaOIFv


13. A �ywheel rotating about an axis through

its centre and peropendicular to its plane

loses  J of energy on slowing donw from

60 rpm to 30 rpm. Find its moment of inertia

about the given axis and the change in its

angular momentum.

Watch Video Solution

10π2

14. A particle performs SHM of ampiltude 10

cm. Its maximum velcoity during oscillations is

https://dl.doubtnut.com/l/_dSj4yrnJ8IxS
https://dl.doubtnut.com/l/_xxXkngR3qf1O


100 cm/s. What is its displacement, when the

velocity is 60 cm/s ?

Watch Video Solution

15. A particle performs linear SHM with

amplitude 5 cm and period 2s. Find the speed

of the particle at a point where its accleration

is half the maximum acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_xxXkngR3qf1O
https://dl.doubtnut.com/l/_AhYn3BEuj8US


16. The amplitude and the periodic time of a

S.H.M. are 5 cm and 6 sec respectively. At a

distance of 2.5 cm away from the mean

position, the phase will be

Watch Video Solution

17. A coil of insulate copper wire is connected

to a galvanometer. What will happen if a bar

magnet is (i) pushed into the coil, (ii)

https://dl.doubtnut.com/l/_oU4vCbOXxwSF
https://dl.doubtnut.com/l/_TLtZhm80WSIs


withdrawn from inside the coil, (iii) held

stationary inside the coil ?

Watch Video Solution

18. A steel needle of length 5 cm can stay a�ot

on water . Find the weight of the needle . [

Surface tension of water = 0.07 N/m]

Watch Video Solution

https://dl.doubtnut.com/l/_TLtZhm80WSIs
https://dl.doubtnut.com/l/_SmxUzKjfVssC


19. A car moving at 40 km/h passes a factory

which is sounding a siren of frequency 500 Hz.

What does the frequency appear to the driver

of the car before and after passing by the

fartory ?

View Text Solution

20. Two persons A and B are standing on a

road. A third person riding on a cycle between

A and B is ringing his bell and mocing towards

https://dl.doubtnut.com/l/_s87pTihP90D8
https://dl.doubtnut.com/l/_lIrTaXUvM37C


A at 27 km/h. The frequency of the bell as

heard by A is 420 Hz. What is the frequency of

the bell as heard by B ?

View Text Solution

21. The speed of a trasnsverse wave along a

unifrom metal wire, when it is under at

tension of 1 kg wt, is 68 m/s . If the density of

the metal is  . Find the area of

cross section of the wire.

View Text Solution

7900Kg/m3

https://dl.doubtnut.com/l/_lIrTaXUvM37C
https://dl.doubtnut.com/l/_S5YvV64BlRme


22. A closed pipe and an open pipe sounding

together produce 5 beats per second. If the

length of the open pipe is 30 cm, �nd by how

much the length of the closed pipe should be

changed to bring the two pipes in unison. Take

speed of sound in air is 330 m/s.

Watch Video Solution

23. In melde's experiment, the number of loops

on the string changes from 5 to 4 , when the

https://dl.doubtnut.com/l/_S5YvV64BlRme
https://dl.doubtnut.com/l/_xHTpOXDXT9fX
https://dl.doubtnut.com/l/_b4EAMgL99Zv9


tension ine the string is increased by 0.018gm

wt , then the initial tension in the string will

be

Watch Video Solution

24. Calculate the internal energy of one mole

of a diatomic gas at 300 K. Assume the

molecules to be rigid.

Watch Video Solution

https://dl.doubtnut.com/l/_b4EAMgL99Zv9
https://dl.doubtnut.com/l/_R0ZXOolVCNAT

