
PHYSICS

BOOKS - MODERN PUBLISHERS PHYSICS (HINGLISH)

WORK, ENERGY AND POWER

Solved Examples

1. A man carries a suitcase on head by applying a force of 20 N . He travels

a horizontal a distance of 10 m and then climbs a vertical distance of 5 m .

Calculate the total work done by him .

Watch Video Solution

2. A force  N is applied on a particle which displaces

it by  . Find the work done on the particle .

→
F = (2 î − 3ĵ + 7k̂)

→
S = (4 î + 5ĵ + k̂)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_b4Flm2DDDd1q
https://dl.doubtnut.com/l/_I01Do4JWpY3o


Watch Video Solution

3. A cyclist comes to a skidding stop in . During this process, the force

on the cycle due to the road is  and is directly opposite to the

motion. 

a. How much work does the road do on the cycle? 

b. How much work does the cycle do on the road?

Watch Video Solution

10m

200N

4. Two forces  act on a

body and cause it to displace from point A(3,1,2) to  .

Calculate the total work done on the particle .

Watch Video Solution

→
F 1 = − î + 2ĵ − 3k̂ and

→
F 2 = 2 î − 4ĵ + 3k̂

B( − 4, − 2, 3)

5. A uniform rope of length 3 m and mass 1 kg is kept on a table such that

80 cm of its length hangs freely from the edge of the table . Calculate the

https://dl.doubtnut.com/l/_I01Do4JWpY3o
https://dl.doubtnut.com/l/_PQ6InO4zcOfT
https://dl.doubtnut.com/l/_ITWRe8W4de12
https://dl.doubtnut.com/l/_jAvbs7qKLy2x


work done in pulling the entire rope on the table .

Watch Video Solution

6. A man of weight 60 kg f is carrying a load of 20 kg of on his head . He

moves a distance of 25 m up an incline of 1 in 12 . Calculate the work done

by him .

Watch Video Solution

7. Calculate the kinetic energy acquired by a body of mass 5 kg initially at

rest , when subjected to a force of 20 N , at the end of 8 s .

Watch Video Solution

8. A toy rocket having mass 0.2 has a small fuel of mass  kg which it

burna out in 6 s. Starting from rest on a horizontal smooth track , it gets

a speed of 40 m/s after the fuel is burnt out completey . What will be the

0.04

https://dl.doubtnut.com/l/_jAvbs7qKLy2x
https://dl.doubtnut.com/l/_8A42HgiOh9Wd
https://dl.doubtnut.com/l/_LcUA9QCuFJgJ
https://dl.doubtnut.com/l/_h6LzxbpUF1iJ


approximate thrust of the rocket ? What is the energy content per unit

mass of the fuel ? (Ignore the small mass variation of the rocket during

fuel burning )

Watch Video Solution

9. A bullet of mass 20 g is �red with a velocity of 1000 m/s . After passing

through a mud wall 1.5 m thick , its velocity decreases to 400 m/s .

Calculate the average resistance o�ered by the mud wall .

Watch Video Solution

10. It is well known that a rain drop falls under the in�uence of the

downward gravitational force and the opposing resistive force. The latter

is known to be proportional to the speed of the drop, but is otherwise

undetermined. Consider a drop of mass 1.0g falling from a height of

1.00km. It hits the ground with a speed of  (a) What is the work

done by the gravitational force ? (b) What is the work done by the

unknown resistive force ?

50.0ms− 1

https://dl.doubtnut.com/l/_h6LzxbpUF1iJ
https://dl.doubtnut.com/l/_rPRATFFonz3s
https://dl.doubtnut.com/l/_6m1b7vRfwrud


Watch Video Solution

11. Two identical bodies of mass 4 kg each are approaching each other

with a speed of 3 m/s , on a frictionless horizontal surface . When the two

bodies collide , they stick together and come to rest . Calculate the work

done by the external forces and internal forces on the system of blocks .

Watch Video Solution

12. Calculate the % increase in kinetic energy of a body if its linear

momentum increases by 50 % .

Watch Video Solution

13. A lady running on the road has kinetic energy that is half of that of girl

. The girl's mass is half of the lady's mass. The lady increases her speed y

m/s and then has the same energy as of girl . Calculate the original

speeds of the lady and the girl .

https://dl.doubtnut.com/l/_6m1b7vRfwrud
https://dl.doubtnut.com/l/_vagUpkVJW8we
https://dl.doubtnut.com/l/_0r0RnYNKujJp
https://dl.doubtnut.com/l/_YmwIGDEI9XG9


Watch Video Solution

14. A block of mass  moving on a horizontal surface with speed 

 enters a rough patch ranging from .

The retarding force  on the block in this range ins inversely

proportional to x over this range 

  

 for  and  where . What is the �nal K.E.

and speed  of the block as it crosses the patch?

Watch Video Solution

m = 1kg

vi = 2ms− 1 x0.10m → x = 2.01m

Fr

Fr = − for0.1 < x < 2.01m
k

x

= 0 < 0.1m x > 2.01m k = 0.5J

vf

15. A force  acts on a particle in the X - direction , where p and

q are constants . If the particle is displaced from x = a to x = b , �nd the

work done by the force .

Watch Video Solution

F = p + qx

https://dl.doubtnut.com/l/_YmwIGDEI9XG9
https://dl.doubtnut.com/l/_0DGiNfDDyoJu
https://dl.doubtnut.com/l/_sun6hVn5Aolc
https://dl.doubtnut.com/l/_lhaKsnCkBr1w


16. A variable force as shown in the �gure given below acts on a body and

displaces it from point A to B . What is the amount of work dons ? 

View Text Solution

17. A particle moves along Y - axis from y = 0 m under the in�uence of a

force  N . Calculate the work done on the particle .

Watch Video Solution

F = (9 + 3y + 5y)2

18. A woman pushes a trunk on a railway platform which has a rough

surface. She applies a force of 100N over a distance of 10m. Thereafter,

she gets progressively tired and her applied force reduces linearly with

distance to 50N. The total distance through which trunk has been moved

is 20m. Plot the force applied by the woman and the frictional force,

which is 50N against the distance. Calculat the work done by the two

forces over 20m.

W t h Vid S l ti

https://dl.doubtnut.com/l/_lhaKsnCkBr1w
https://dl.doubtnut.com/l/_IQYTYjFmtJl7
https://dl.doubtnut.com/l/_ReOA0d5XIVf7


Watch Video Solution

19. A truck of mass 2000 kg climbs up hill of height 250 m . It then moves

on a straight road on the top of hill with the speed of 20 m/s . Calculate

the potential energy gained by the truck and its total mechanical energy

when moving on the top of the hill .

Watch Video Solution

20. A bob of mass 2 kg hangs from a string of length 5 m . It swings from

its rest position to one of the sides so that the string makes an angle of

 with the vertical Calculate the gain in potential energy of the bob .

Watch Video Solution

60∘

21. A ball initally at rest is dropped from a height of 10 m . In strinking the

ground , it loses 20 % of its kinetic energy . Calculate the height to which

it bounces . Where does the lost kinetic energy go ?

https://dl.doubtnut.com/l/_ReOA0d5XIVf7
https://dl.doubtnut.com/l/_UcaweFF45sji
https://dl.doubtnut.com/l/_zl7wdHuENlwV
https://dl.doubtnut.com/l/_xv98uLzXj0w8


Watch Video Solution

22. A round pebble is released from the point X inside a frictionless

hemispherical ball as shown in the �gure such that it just upto edge Y of

the bowl . With what speed the pebble is released down inside the bowl ?

View Text Solution

23. A wooden bob of mass 1 kg is suspended from a string of length 1 m .

It is struck by a bullet of mass 0.02 kg , moving with a speed of 300 m/s ,

such that the bullet gets embedded inside it . Calculate the maximum

height up to which the bob will rise after the impact .

Watch Video Solution

24. A bob of mass m is suspended by a light string of length L. It is

imparted a horizontal velocity  at the lowest point A such that it

completes a semi-circular trajectory in the vertical plane with the string

v0

https://dl.doubtnut.com/l/_xv98uLzXj0w8
https://dl.doubtnut.com/l/_jshz9W5kdaNA
https://dl.doubtnut.com/l/_ENRkk4LUeetG
https://dl.doubtnut.com/l/_qGLGWAb16NUR


becoming slack on reaching the topmost point C, �gure, Obtain an

expression for (i)  (ii) the speeds at points B and C, (ii) the ration of

kinetic energies  at B and C.  

Comment on the nature of the trajectory of the bob after it reahes the

poing C. 

Watch Video Solution

v0

(KB /KC)

https://dl.doubtnut.com/l/_qGLGWAb16NUR
https://dl.doubtnut.com/l/_KlOWQjQyoX8e


25. When a steel wire is loaded with a weight of 3 kg , its length increases

y 0.2 cm . Calculate the force constant of the wire and the work done in

stretching the wire .

Watch Video Solution

26. To simulate car accidents auto manufactures study the collisions of

moving cars with mounted springs of di�erent spring constants .

Consider a typical simulation car of mass 1000 kg moving with a speed

 on a smooth road and colliding  . What

is the maximum compression of the spring ?

Watch Video Solution

18.0  km h − 1 6.25 × 103Nm − 1

27. In the �gure shown below , a block of mass 4 kg is attached to a spring

constant 24 N/m . The coe�cient og friction  . If the system is

initially at rest and a constant horizontal force of 50 N is applied on the

block , then calculate its speed when it is moved through a distance of 0.6

μ = 0.5

https://dl.doubtnut.com/l/_KlOWQjQyoX8e
https://dl.doubtnut.com/l/_wU6KdQrK73o5
https://dl.doubtnut.com/l/_F4atnnG2DzEp


m . 

Watch Video Solution

28. Given �gure shows a massless platform kept on a light elastic spring

attached to ground from one end . 

A small particle of mass 0.2 kg is dropped on the paltform from a height

of 0.26 m , which causes a compression of 0.01 m in the spring . Calculate

the height from which the particle must be dropped in order to cause a

compressin of 0.05 m .

Watch Video Solution

29. A body of mass 0.4 kg is tied to one end of a string and the other end

of the string is tied to a small pivot on a vertical wall . Calculate the

minimum speed of the body required at its lower most pint to avoid

slacking of string at any point in its motion along the vertical circle of

radius 1 m .

https://dl.doubtnut.com/l/_F4atnnG2DzEp
https://dl.doubtnut.com/l/_I5hqL0UPMba6
https://dl.doubtnut.com/l/_2eUcBde1Q3l6


Watch Video Solution

30. A body of mass 0.6 mg kg is whirled in a vertical circle making 5

revolutions in one second . If the radius of the circle is 1.4 m , �nd the

tension in the string , when the body is (i) at the lower most of the circle

point , (ii) at the top of the circle .

Watch Video Solution

31. A bucket of water tied to one end of a rope of length 3 m is rotated in

a vertical circle about the other end in such a way that water in it dows

not spill . Calculate the minimum velocity of the bucket at which this

happens .

Watch Video Solution

32. A stone of mass 0.4 kg is tied to a string and rotated in a vertical circle

of radius 1.2 m . Calculate the speed of the stone for which the tension in

https://dl.doubtnut.com/l/_2eUcBde1Q3l6
https://dl.doubtnut.com/l/_puVBw79vdE2a
https://dl.doubtnut.com/l/_wRBiMVYCGDY8
https://dl.doubtnut.com/l/_G7X0oq5vWAud


the string is zero at the highest point of the circle . What is the tension at

the lowest point in this case ?

Watch Video Solution

33. A �ghter plane �ying in the sky describes a vertical circle of radius 150

m when looping with a speed of 420 km/h . The weight of the pilot sitting

inside it is 90 kg . With what force the pilot presses his seat when the

plane is at the 

(i) highest position of circle 

(ii) lowest position of circle

Watch Video Solution

34. How much mass is converted into energy per second in the sun if this

power output is  W ?

Watch Video Solution

3.6 × 1027

https://dl.doubtnut.com/l/_G7X0oq5vWAud
https://dl.doubtnut.com/l/_GDEm4l3Ki6sI
https://dl.doubtnut.com/l/_U5Ejm1VV2y6z
https://dl.doubtnut.com/l/_wQFXrJFmY7vJ


35. 400 kg of water is heated from  to  . What will be the

increase in mass of water ? Take speci�c heat of wateer

 .

Watch Video Solution

30∘C 100∘C

= 4.2 × 103  J kg− 1. ∘ C − 1

36. An elevator in a building is designed to carry a load of 5000 kg throgh

10 �oors . If height of each �oor is 5 cm on an average and it takes 8

seconds to climb 10 �oors , calculate the horse power of the lift .

Watch Video Solution

37. A car having mass 4000 kg is lifted up a distance of 60 m by a crane in

2 min . A second crane does the same job in 4 min . How much fuel is

consumed by two cranes ? What is the power supplied by each crane ?

Ignore power dissipation against friction .

Watch Video Solution

https://dl.doubtnut.com/l/_wQFXrJFmY7vJ
https://dl.doubtnut.com/l/_gKtjCMsRunUu
https://dl.doubtnut.com/l/_pZh1OoeI1P7b
https://dl.doubtnut.com/l/_RCQfZIPYwMxd


38. A motor of power 10 kW is used to pump water from a well 20 m deep

. Calculate the e�ciency of the motor if it pumps 200 kg of water every

minute . Take 

Watch Video Solution

g = 10m/s2

39. An elevator can carry a maximum load of  (elevator +

passengers) is moving up with a constant speed of . The friction

force opposite the motion is .What is minimum power delivered by

the motor to the elevator?

Watch Video Solution

1800kg

2ms− 1

4000N

40. A 25 m deep well contains water upto 15 m . An engine evacuates the

well in 1.5 hrs . If the diameter of the well is 2 m ,calculate the power of

the engine .

Watch Video Solution

https://dl.doubtnut.com/l/_RCQfZIPYwMxd
https://dl.doubtnut.com/l/_fD1swqYuUg1F
https://dl.doubtnut.com/l/_RAuVOImuwT3H


41. Two balls of masses 10 kg and 20 kg approach each other with

velocities 30 m/s and 20 m/s respectively . Calculate their velocities after

they undergo a perfectly eleastic collision .

Watch Video Solution

42. A truck of mass 1000 kg moving with a speed of 72 km/hr collides with

a stationary truck of the same mass . After the collision , the trucks get

stick together and move . Calculate their common speed after collision . Is

it elastic or ineleastic collision ?

Watch Video Solution

43. In a nuclear reactor, a neutron of high speed  must be

slowed down to  so that it can have a high probality of

interacting with isotipe  and causing it to �ssion. Show that a

neutron can lose most of its K.E. in an elastic collision with a light nuclei

like deuterium or carbon which has a mass of only a fewe times the

( ≈ 107ms− 1)

103ms− 1

_ 92U 235

https://dl.doubtnut.com/l/_pFHoSELI6VY2
https://dl.doubtnut.com/l/_AQWFnTwaYFt8
https://dl.doubtnut.com/l/_QJTNGUKp9diK


neutron mass. The material making up the light nuclei usually heavy

water  or graphite is called modertaor.

Watch Video Solution

(D2O)

44. A ball is dropped from a heght of 3.6 m and strikes a horizontal

surface . It rebounds from the horizontal surface to height h . Calculate h

, if coe�cient of restitution is 0.6

Watch Video Solution

45. When a ball is dropped from a certain height h , it robounds from the

ground , strikes again and rebounds again , a number of times before

�nally coming to rest . If the coe�cient of restitution is e , �nd the height

to which it robunds after  collision .. 

Watch Video Solution

pth

https://dl.doubtnut.com/l/_QJTNGUKp9diK
https://dl.doubtnut.com/l/_MJWhQ1UlVnBi
https://dl.doubtnut.com/l/_dAXiwACx5K35


Practice Problems

46. A spherical body moving with a speed of 10 m/s strikes another

identical body at rest such that after collision , the direction of motion of

each ball makes an angle of  with the original direction of motion . 

Calculate the speed of each body after collision .

View Text Solution

15∘

47. Consider the collision depicted in Figure, to be between two billiard

balls with equal masses . The �rst ball is called the cue and the

second ball is called the target. The billiard player wants to sink the

target ball in a corner pocket, which is at an angle . Assume

that the collision is elastic and that friction and rotational motion are not

important. Obtain  .

Watch Video Solution

m1 = m2

θ2 = ϕ = 37∘

θ1 = θ

https://dl.doubtnut.com/l/_jwwXdg5WH13K
https://dl.doubtnut.com/l/_H9JaC1RDP34a
https://dl.doubtnut.com/l/_zDwAjb5sEeaD


1. A man weighning 60 kg is holding of mass 10 kg on his head . What will

be the work done by the man if he travels a distance of 20 m in 

(i) vertical direction ( up or down ? ) 

(ii) horizontal direction

Watch Video Solution

2. On applying a force  N on a body , the body is

dispalced through along negative direction of X - axis is 2 m . Calculate

the work done by this force .

Watch Video Solution

(
→
F = 3 î − 6ĵ + 4k̂)

3. What will be the work done by a man weighning 40 kgf and holding a

body of 20 kgf on his head and moving a distance of 10 m up an incline of

10 m up an incline of 1 in 5 (Take ) ?

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_zDwAjb5sEeaD
https://dl.doubtnut.com/l/_JPtu0OgyyNs9
https://dl.doubtnut.com/l/_5aZX5QtofGdD
https://dl.doubtnut.com/l/_Ey0fq4n1RmEX


4. Two constant forces  are

acting upon a body along the same direction . Calculate the work done by

these forces if the body is displaced from the point (2,1,2) to (3,-4,-5) .

Watch Video Solution

→
F 1 = 6 î + 3ĵ − k̂ and

→
F 2 = 3 î − 2ĵ + k̂

5. A force F =  is acting on a particle moving along positive X

direction . Calculate the work done by this force during a displacement

from x = 1 m to x = 4 m .

Watch Video Solution

(10 + 0.25x)

6. Two moving bodies of masses 5 kg and 25 kg have same kinectic

energies . Find the ratio of their linear momentum .

Watch Video Solution

https://dl.doubtnut.com/l/_Ey0fq4n1RmEX
https://dl.doubtnut.com/l/_0KQrbrrVGLUe
https://dl.doubtnut.com/l/_npdI0w8MjdDN


7. If momentum of a body is increased by 30 % then �nd the percentage

increase in K.E

Watch Video Solution

8. If K.E of a body is decreased by 20 % then �nd the percentage change

in momentum .

Watch Video Solution

9. A cricket player draws his hands backwards through 10 cm while

catching a ball of mass 150 g moving with a velocity of 25  .

Calculate the work done in catching the ball and the average force

exerted by the ball on the hand .

Watch Video Solution

, ms− 1

https://dl.doubtnut.com/l/_UWZlBqyQ9exb
https://dl.doubtnut.com/l/_0ri8yxuISwpk
https://dl.doubtnut.com/l/_VBXpb1b9hFOx


10. A ball weighing 0.3 kg is whirling in a vertical circle of radius 1.5 m . The

number of revolutions made by the ball per second is 5 . Calculate the

tension in the string at the topmost point and at the lowerment point .

Watch Video Solution

11. The tensile strength of a weightless thread is 4 kg wt . Consider a

stone of mass 200 g is tied to it and evolves in a vertical plane of radius 5

m . Calculate the maximum angular velocity of the stone .

Watch Video Solution

12. A bob is attached to one end of weightless string and makes a vertical

circle while looping . If the velocity of the bob at the lowest point is

 then calculate the radius of the greatest possible loop .

Watch Video Solution

70  m s − 1

https://dl.doubtnut.com/l/_ECMZsX5U1bNj
https://dl.doubtnut.com/l/_Tz69S4BeEfs4
https://dl.doubtnut.com/l/_8ZFfLANSFRxs
https://dl.doubtnut.com/l/_0H0jOEx5WhEB


13. 500 J of work is done in lifting a 30 kg weight to a height of 0.5 m .

With what acceleration the weight was raised ?

Watch Video Solution

14. A bullet moving with a speed of  is absorbed by a wooden

block of mass 1500 g suspended by a string . Caclulate the vertical height

through which the block will rise . The mass of the bullet is 20 g .

Watch Video Solution

200  m s − 1

15. A ball of mass m is dropped from a height of 20 m . The ball loses 20

per cent of its kinectic energy in striking the ground . What will be the

height to which the ball will bounce ? Where does this lost energy go ?

Watch Video Solution

https://dl.doubtnut.com/l/_0H0jOEx5WhEB
https://dl.doubtnut.com/l/_FafPBszIKE0E
https://dl.doubtnut.com/l/_uqPxuS8SPG6H


16. A spring is compressed by 10 cm by a ball of mass 20 g . What will be

the potential energy of a spring if the force constant of the spring is 20 N

 .

Watch Video Solution

cm− 1

17. The P.E of a spring on stretching through a distance of 5 m is 20 J .

Calculate the amount of work done on this spring on stretching it further

through a distance of 2 m .

Watch Video Solution

18. If the potential energy of a gas molecules is given by 

where X and Y are constants and are positive. Calculate the otential

energy at equilibrium .

Watch Video Solution

U = −
X

r4

Y

r8

https://dl.doubtnut.com/l/_dmxbXVfpa4wh
https://dl.doubtnut.com/l/_sflp6C4t1noy
https://dl.doubtnut.com/l/_Z9CIGXlCGC0J
https://dl.doubtnut.com/l/_QWKhN9eiYSsL


19.  

Consider a block of mass 6 kg is attached to a spring having constant 16

 . If the block is at rest initially and then stretched by a constant

force of 20 N on frictionless surface as shown in �gure . Caclculate the

speed of the block when it has moved through a distance of 0.2 m from

its initial position . d

Watch Video Solution

Nm− 1

20. A boy is cycling with a speed of 10 km  on a hill of slope 1/20 . The

weight of the boy and the cycle is 120 kg . Calculate the work done by the

man per minute . Also �nd his horse power .

Watch Video Solution

h− 1

21. A pump of power 20 kW is used to jump out the water from a well 12 m

deep . Calculate the e�ciency of the pump if 5,000 kg of water is pumped

out in 1 minute .

https://dl.doubtnut.com/l/_QWKhN9eiYSsL
https://dl.doubtnut.com/l/_tixI8LRlokxh
https://dl.doubtnut.com/l/_tLiCTmGG0S10


Watch Video Solution

22. The power of a car is 20 hp . The car is facing resistance of 10 kg wt .

Due to air and friction . Calculate the maximum speed attained by the car

against this resistance .

View Text Solution

23. The potential energy of the water is converting into electric energy by

making it to fall from a height of 100 m . How many 60 W bulbs can be lit

by this electric energy if  kg of water is falling in 1 hour .

Watch Video Solution

2 × 106

24. A moving particle collides with a stationary particle and imparts

kinectic energy to the stationary particle . What percentage of kinectic

energy will be transferred to the stationary particle if the mass of

stationary particle is 30 times the mass of moving particle ?

https://dl.doubtnut.com/l/_tLiCTmGG0S10
https://dl.doubtnut.com/l/_JAakP0QmePzW
https://dl.doubtnut.com/l/_BpZAsIWdoc0B
https://dl.doubtnut.com/l/_MEud7Ft2XTUE


Watch Video Solution

25. A particle of mass m is strikes on ground at an angle of incidence 

with initial speed of 5 m/s . Calculate (i) its velocity after impact (ii) angle

of re�ection . Given that the coe�cient of restitution is 

Watch Video Solution

30∘

1

√3

26. The wooden bob of a simple Pendulum of length 1 m is struck by a

bullet of mass  kg moving with a speed of 300 m  . If the bullet

gets embedded into the bob then calculate the height to which the bob

will rise before going back to mean position. The mass of bob is 0.8 kg .

Watch Video Solution

10− 3 s− 1

27. A ball is falling a height of 50 m . It strikes the ground and rebounds

to a height of 10 m . Calculate the velocity of the ball just before and after

https://dl.doubtnut.com/l/_MEud7Ft2XTUE
https://dl.doubtnut.com/l/_JNENl8yeKDeg
https://dl.doubtnut.com/l/_UZE2DMqut7hy
https://dl.doubtnut.com/l/_0IL0rnzqgGPN


Conceptual Questions

the collision . Also �nd the loss of kinectic energy of the ball during its

collisio with ground .

Watch Video Solution

1. Is it possible for a body to be in accelerated motion under the action of

a force but still no work is done by the force? Cite an example in support

of your answer.

Watch Video Solution

2. Can we have a body with overall negative energy? Give example.

Watch Video Solution

https://dl.doubtnut.com/l/_0IL0rnzqgGPN
https://dl.doubtnut.com/l/_sEQW8JT1AYmI
https://dl.doubtnut.com/l/_XkTcRLgBIEBI


3. Two identical springs X and Y are compressed by the same amount. If X

is sti�er than Y, in which spring more work has to be done?

Watch Video Solution

4. It is observed that water at the foot of a waterfall is of di�erent

tampreature than that at the top . Why?

Watch Video Solution

5. Is it true for every force in nature that the work done by it on the

undergoing motion in a closed loop is always zero?

Watch Video Solution

6. A big and a small car are moving with the same kinetic energy on a

straight road. If engines of both the car are switched o� together. Which

https://dl.doubtnut.com/l/_QLYuDj36VgdD
https://dl.doubtnut.com/l/_tp0tqYTqBWV5
https://dl.doubtnut.com/l/_GJV4FspuJCFz
https://dl.doubtnut.com/l/_vIWOZfFzdbTi


one will stop after covering more distance?

Watch Video Solution

7. A bomp thrown with certain speed explodes in mid air before hitting its

target. What will be e�ect on its total kinetic energy?

Watch Video Solution

8. A heavy metal ball is suspaended from a staring from the celling of a

room. A boy holds the ball in hand and draws it away from its equilibrum

position, at some angle with the vertical , very close to his face. The ball is

then released from rest. Will it hit back the boy on its return swing? What

will be the case if the ball is given some initial push when released?

Watch Video Solution

https://dl.doubtnut.com/l/_vIWOZfFzdbTi
https://dl.doubtnut.com/l/_iHqoqp6vTIlk
https://dl.doubtnut.com/l/_NzWWpwv5TswJ


9. Is it possible to have a situation where mechnial energy (E ) - potential

energy  is negative, i.e.,  ?

Watch Video Solution

(Ep) (E − Ep) < 0

10. Give all stages of energy of conversions whwn an athlete performs a

pole vailt, starting with the athlete standing at rest, then running , then

going up and over the bar, and �nally landing on the big foam pad.

Watch Video Solution

11. It is observed that a metal ball rebounds better than a rubber ball.

Why?

View Text Solution

12. When is the exchange of energy maximum during an elastic collision?

https://dl.doubtnut.com/l/_i5yHhF3H1Kwh
https://dl.doubtnut.com/l/_HeW9WcUlvEEw
https://dl.doubtnut.com/l/_UMNrunvzq9F4
https://dl.doubtnut.com/l/_71R4at3Kcfsr


Watch Video Solution

13. Kinetic energy varies as a square of momentum. A rocket expoldes mid

air. Its total momentum is conserved but its total kinetic energy increases.

How is this possible?

Watch Video Solution

14. In a tug of war, one team is giving way to other. What work is being

done and by whom?

Watch Video Solution

15. A spark is produced when two stones strike against each other. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_71R4at3Kcfsr
https://dl.doubtnut.com/l/_ANVayXKE5IuM
https://dl.doubtnut.com/l/_tWponedl0NjQ
https://dl.doubtnut.com/l/_td6yYp1T6SvI


16. An arti�cial satellite orbiting the earth in very thin atmosphere loses

its energy gradually due to small but continuous dissipation against

atmospheric resistance. Then explain why its speed increases

progressively as it comes closer and closer to the earth.

Watch Video Solution

17. A body undergoing a straight line motion is under the in�uence of

source of constant power. How does its displacement very with time?

Watch Video Solution

18. A skater wearing his skates is oushing a wall. What will be the work

done by the contact force on the skater as he moves away from the wall?

View Text Solution

https://dl.doubtnut.com/l/_HW4c83aqqY7W
https://dl.doubtnut.com/l/_oMpV9mqANycy
https://dl.doubtnut.com/l/_PO15YzQA1mQE


Tough Tricky Problems

19. For a man walking on the �oor, the force of friction between the �oor

and his feet accelerates him forword. What will be work done by the force

of friction, postive, negative or zero?

Watch Video Solution

20. Two blocks of masses m and 3m, intially at rest, are pushed from line 1

to line 2 by applying an equal force F as shows in the following �gure:

Which of the following statements is correct regarding the kinetic

energes of the two blocks when they reach the line 2? (a) Both blocks

have equal kinetic energy , (b)block of mass 3m has greater kintic energy,

(c) block of mass m has greater kinetic energy. 

View Text Solution

https://dl.doubtnut.com/l/_3FxQEnAIDevP
https://dl.doubtnut.com/l/_HNofkoXScjJh




1.   

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


A block is released from height , �nd the maximum compression of

spring of spring constant .

Watch Video Solution

h

k

2. A smooth hemisphere is kept �xed on a horizontal �oor . A small block f

mass m is kept on the tip of hemisphere . Block is slightly pushed and it is

found that block leaves contact with the spherical surface when radius

through the block makes and angle  with the vartical . Calculate  .

Watch Video Solution

θ θ

3. Bob of the simple pendulum is at rest at its lowest position , Sharp hit

imparts a speed of  to the pendium bob. Calculate tension of the

thread when it makes an angle  with the vertical .

Watch Video Solution

√9gl

60∘

https://dl.doubtnut.com/l/_tejhwnzbhIoS
https://dl.doubtnut.com/l/_dRSA4zh5Gdw9
https://dl.doubtnut.com/l/_pUSu8S87H37O


4. A pendulum bob is given an intial velocity v at this bottom most point

and it is found that bob loses circular track at a certain point and hits the

point of suspension . If l is length of the thread then �nd v .

View Text Solution

5. The bob of a stationary pendulum is given a sharp hit to impart it a

horizontal speed of . Find the angle rotated by the string before it

becomes slack.

Watch Video Solution

√3gl

6. Pendulum bob of mass m connected to a string of length l is made to

whirl around in a vertical circle . Maximum speed of bob is found to be

double of the minimum speed . Calculate tension in the thread when

velocity of the bob is directed vertically downward .

Watch Video Solution

https://dl.doubtnut.com/l/_tSZJ6ZPIphwK
https://dl.doubtnut.com/l/_XHRPpgTTetR8
https://dl.doubtnut.com/l/_CKAsz3g3NaO8


7. Bob of the pendulum is at its bottom most point when it is given

horizontal velocity  m/s . Length of the string is  m .

(i) Find maximum height attained by the bob above its lowest point . 

(b) What will be the answer to part (a) if intial velocity given s  m/s ?

Watch Video Solution

√57 1.5

√95

8. Bob of mass m of the simple pendulum of lngth l is made to go around

a vertical circle in such a manner that ratio of the maximum to minimum

tension is 3 . Fixed end is at a height 5l above the horizontal �oor . If

string breaks when bob crosses the lowest position then �nd horizontal

distance covered by the bob before it hits the ground .

Watch Video Solution

9. A small ball is projected with a velocity u at some angle with horizontal

towards a smooth vertical wall at a distance d from the point of

projection after rebounding from the wall . If e is the coe�cient of

https://dl.doubtnut.com/l/_ZPHgyvHTDd3o
https://dl.doubtnut.com/l/_d08BwHTlpjjG
https://dl.doubtnut.com/l/_OOWTRwRlm64a


restitution then �nd maximum distance d for which ball may return to

point of projection .

Watch Video Solution

10. A ball of mass m is moving with a velocity v and it su�ers head - on

collision with another identical ball at rest . What should be the

coe�cient of restitution if one - fourth of initial kinetic energy is lost in

collision ?

Watch Video Solution

11. A ball strikes a smooth horizontal �oor at an angle  with the normal

to the surface and after rebounding from the �oor , ball moves at an

angle  with the normal . Find the relation between  and  if coe�cient

of elasticity is e .

Watch Video Solution

α

β α β

https://dl.doubtnut.com/l/_OOWTRwRlm64a
https://dl.doubtnut.com/l/_z7RskKCFxqFS
https://dl.doubtnut.com/l/_SlD1ithZc0eG
https://dl.doubtnut.com/l/_Xdnm440VYxsR


12. A ball is projected from a point on a smooth horizontal �oor at an

angle  with the horizontal . Speed of projection is u . Ball collides with

the �oor several times . Find the total time and horizontal distance

covered by the ball .

Watch Video Solution

θ

13. A ball starts falling freely from a height h from a point on the inclined

plane forming an angle  with the horizontal as shown. After collision

with the incline it rebounds elastically o� the plane. Then it again strikes

the incline at 

Watch Video Solution

α

https://dl.doubtnut.com/l/_Xdnm440VYxsR
https://dl.doubtnut.com/l/_kFKthaOwqLcI


Ncert File Ncert Textbook Exercise

14. A ball of mass 0.1 kg collides head on with another identical ball at rest

. Total kinectic energy of the system after collision is found to be 0.2 J .

Find minimum and maximum possible speed of �rst ball before collision .

Watch Video Solution

15. A smooth wedge of mass M is kept at rest on a smooth horizontal

surface . Inclined face of the wedge make an angle  with the horizontal .

A particle of mass m collides normal to inclined face of wedge . If speed of

the particle just before collision is u and coe�cient of restitution is 

then �nd velocity of wedge after collision .

Watch Video Solution

θ

e

https://dl.doubtnut.com/l/_kFKthaOwqLcI
https://dl.doubtnut.com/l/_lUijAXefXmyi
https://dl.doubtnut.com/l/_L4kA768VjpSQ


1. The sign of work done by a force is important to understant. State

carefully if the following quantities are positive or negative. (a) Work

done by a man in lifting a bucket out of a well by means of a rope tied to

the bucket. (b) Work done by the gravitational force in the above case. (c )

Work done by friction on a body sliding down an inclined plane. (d) Work

done by an applied froce on a body moving on a rough horizontal plane

with uniform velocity. (e ) Work done by the resistive force of air on a

vibrating pendulum in bringing it to rest.

Watch Video Solution

2. A body of mass 2 kg initially at rest moves under the action of an

applied horizontal force of 7N on a table with coe�cient of kinetic

friction . Calculate the  

(a) work done by applied force in 10s. (b) work done by friction in 10s. 

(c ) work done by the net force on the body in 10s. 

(d) change in K.E. of body in 10s, and interpret your result.

Watch Video Solution

= 0.1

https://dl.doubtnut.com/l/_5URz3GihDJqi
https://dl.doubtnut.com/l/_oVowUOjfPRIz


3. Given in �g are examples of some potential energy functions in one

dimension. The total enrgy of the particle is indicated by a cross on the

ordinate axis. In each case, specify the regions, if any, in which the particle

cannot be found for the given energy. Also, indicate the minimum total

energy the particle must have in each case. Think of simple physical

contexts for which these potential energy shapes are relevant. 

Watch Video Solution

https://dl.doubtnut.com/l/_oVowUOjfPRIz
https://dl.doubtnut.com/l/_DG1XJxiPPguk


4. The potential energy function for a particle executing simple harmonic

motion is given by , where k is the force constant of the

oscillatore. For , show that a particle of total energy 1 joule

moving under this potential must turn back when it reaches 

Watch Video Solution

V (x) = kx21

2

k = Nm− 11

2

x = ± 2m.

5. Answer the following: 

a) The casing of a rocket in �ight burns up due to friction. At whose

expense is the heat required for burning obtained? The rocket or the

atmosphere? 

b) Comets move around the sun in highly elliptical orbits. The

gravitational force on the comet due to the sun is not normal to the

comet's velocity in general. Yet the work done by the gravitatonal force

over every complete orbit of the comet is zero. Why? 

c) An arti�cial satellite orbiting the earth in very atmosphere loses its

energy grdually due to dissipation against atmospheric resistance,

howerver small. Why then does its speed increase progressively as it

https://dl.doubtnut.com/l/_OCS2Gg6BVWSW
https://dl.doubtnut.com/l/_w8M9UHHBnCPV


comes closer and closer tothe earth? d)In �g i) the man walks 2m carrying

a mass of 15 kg on his hands. In Fig ii) he walks the same distance pulling

the rope behind him. The rope goes over pulley, and a mass of 15 kg

hangs at its other end. In which case is the work done greater? 

Watch Video Solution

6. Underline the correct alterntaive: 

a) when a conservative force does positivie work on a body, the potential

energy of the body increase/decreases/remains unaltered. 

work done by a body against friction always results in a loss of its kinetic

/potential energy. 

c) The rate of change of total momentum of a many-particle system is

proportional to the external force/ sum of the internal forces on the

system. 

https://dl.doubtnut.com/l/_w8M9UHHBnCPV
https://dl.doubtnut.com/l/_PWw4XWVDoSk4


d) In an inelastic collision of two bodies, the quantities which do not

change after the collision are the total kinetic energy/total linear

momentum/total enregy of the system of two bodies.

Watch Video Solution

7. State if each of the following statements is true or false. Give reasons

for your answer. 

a) In an elastic collision of two bodies, the momentum and energy of each

body is conserved. 

b)Total energy of a systm is always conserved,no matter what internal

and external forces on the body are present. 

Work done in the motion of a body over a closed loop is zero for every

force in nature. 

d) In an inelastic collision, the �nal kinetic energy is always less than the

initial kinetic energy of the sytem.

Watch Video Solution

https://dl.doubtnut.com/l/_PWw4XWVDoSk4
https://dl.doubtnut.com/l/_OzE9kcLeLsPF
https://dl.doubtnut.com/l/_r5Xdtvo3r32v


8. Anwer carefully, with reasons: 

a) In an elastic collision of two billiard balls, is the total kinetic energy

conserved during the short time of collision of the balls (i.e. when they

are in contact)? 

Is the total linear momentum conserved during the short time of an

elastic collision of two balls? 

c) What are the answers to a) and b) for an inelastic collision? 

d) If the potenital energy of two billiard balls depends only on the

separation distance between their centers, is the collision elastic or

inelastic? (note we are talking here of potential energy corresponding to

the force during collision, not gravitational potential energy).

Watch Video Solution

9. A body is initially at rest. It undergoes one dimensional motion with

constant acceleration. The power delivered to it at time t is proportional

to

Watch Video Solution

https://dl.doubtnut.com/l/_r5Xdtvo3r32v
https://dl.doubtnut.com/l/_ikfdhHShem49


10. A body is moving undirectionally under the in�uence of a source of

constatn power. It displacement in time t is proportional to (i)  (ii) t

(iii)  (iv) 

Watch Video Solution

t1 / 2

t3 / 2 t2

11. A body constrained to move along the z-axis of a co-ordinate system, is

subjected to a constant force  given by  Newton

where and  represent unit vectors along x-,y-,and z-axes of the

system, respectively. Calculate the work done by this force in displacing

the body through a distance of  along the z-axis.

Watch Video Solution

→
F

→
F = − î + 2ĵ + 3k̂

î, ĵ k̂

4m

12. An electron and a proton are detected in a cosmic ray experiment, the

�rst with kinetic energy 10 keV, and the second with 100 keV. Which is

faster, the electron or the proton ? Obtain the ratio of their speeds. 

https://dl.doubtnut.com/l/_fSxmhlEblCHL
https://dl.doubtnut.com/l/_7uQ0riGSobeW
https://dl.doubtnut.com/l/_X77Dcd3l6pjb


(Electron mass , proton mass 

.

Watch Video Solution

= 9.11 × 10− 31kg

= 1.67 × 10− 27kg, 1eV = 1.60 × 10− 19J)

13. A rain drop of radius 2mm, falls from a height of 500 m above the

ground. It falls with decreasing acceleration due to viscous resistance of

air until half its original height. It attains its maximum (terminal ) speed,

and moves with uniform speed there after. What is the work done by the

gravitational force on the drop in the �rst half and second half of its

journey ? Take density of water . What is the work done by

the resistive force in the entire journey if its speed on reaching the

ground is  ?

Watch Video Solution

= 103kg/m3

10ms− 1

14. A molecules in a gas container hits the wall with speed 200m s at an

angle  with the normal, and reboudns with the same speed. Is

/

30∘

https://dl.doubtnut.com/l/_X77Dcd3l6pjb
https://dl.doubtnut.com/l/_dr6S2UxHl0N0
https://dl.doubtnut.com/l/_jxhMfNHcfaPx


momentum conserved in the collision ? Is the collision elastic or inelastic

?

Watch Video Solution

15. A pump on the ground �oor of a building can pump of water to �ll a

tank of volume  in . If the tank is  above the ground

and the e�ciency of the pump is  , how much electric power is

consumed by the pump? 

Watch Video Solution

30ms3 15 min 40m

30 %

(Takeg = 10ms2)

16. Two identical ball bearings in contact with each other and resting on a

frictionless table are hit head on by another ball bearing of the same

mass moving initially with a speed v, �gure,. If the collision is elastic,

https://dl.doubtnut.com/l/_jxhMfNHcfaPx
https://dl.doubtnut.com/l/_GMeLlUm6Fi5V
https://dl.doubtnut.com/l/_ntN8xkhy7z3N


which of the following is a possible result after collisioin? 

Watch Video Solution

17. The bob A of a simple pendulum released from  to the vertical hits

another bobo B of the same mass at rest on a table as shown in �gure.

How high does the bob A rise after the collision ? Neglect the size of the

30∘

https://dl.doubtnut.com/l/_ntN8xkhy7z3N
https://dl.doubtnut.com/l/_yDpEf0Vqa8Gi


bobs and assume the collision to be elastic. 

Watch Video Solution

18. The bob A of a simple pendulum is released from a horizontal position

A as shownin in �gure. If the length of the pendulum is 1.5m , what is the

speed with which the bob arrives at the lowermost point B, given that it

https://dl.doubtnut.com/l/_yDpEf0Vqa8Gi
https://dl.doubtnut.com/l/_mFw2VrFhenD7


dissipates  of its initial energy against air resistance ? 

Watch Video Solution

5 %

19. A trolley of mass 300 ks carrying a sand bag of 25 kg is moving

uniformly with a speed of  on a frictionless track. After a while,

sand starts leaking out of a hole on the trolley's �oor at the rate of

. What is the speed of the trolley after the entire sand bag is

empty ?

Watch Video Solution

27km/h

0.05kgs− 1

https://dl.doubtnut.com/l/_mFw2VrFhenD7
https://dl.doubtnut.com/l/_jgSnzmWxC0X9


20. A particle of mass  travels in a straight line with velocity 

 where . What is the work done by the net

force during its displacement from  to ?

Watch Video Solution

0.5kg

v = ax3 / 2 a = 5m− 1 / 2s− 1

x = 0 x = 2m

21. The blades of a windmill sweep out a circle of area A. (a) If the wind

�ows at a velocity v perpendicular to the circle, what is the mass of the air

passing through in time t? (b) What is the kinetic energy of the air? (c)

Assume that the windmill converts  of the wind's energy into

electrical energy, and that ,  and the density of

air is , what is the electrical power produced?

Watch Video Solution

25 %

A = 30m2 v = 36kmh− 1

1.2kgm− 3

22. A person trying to lose weight (dieter ) lifts a 10 kg mass through

0.5m, 1000 times, A ssume that the potential energy lost each time she

lowers the mass is dissipated (a) How much work does she does against

https://dl.doubtnut.com/l/_0aFgBZh0Jl2U
https://dl.doubtnut.com/l/_NA0R99sngD1i
https://dl.doubtnut.com/l/_aqUecCvKi4GD


Ncert File Ncert Additional Exercise

the gravitational force ? (b) Fat supplies  of energy per

kilogram which is converted to mechanical energy with a  e�ciency

rate. How much fat will the dieter use up ?

Watch Video Solution

3.8 × 107J

20 %

23. A family uses 8kW of power. (a) Direct solar energy is incident on the

horizontal surface at an average rate of 200 W per square metre. If 

of this energy can be converted to useful electrical energy, how large an

area is needed to supply 8kW? (a) Compare this area to that of the roof of

a typical house.

Watch Video Solution

20 %

1. A bullet of mass 0.012 kg and horizontal speed  strikes a block

of wood of mass 0.4 kg and instantly comes to rest with respect to the

70ms− 1

https://dl.doubtnut.com/l/_aqUecCvKi4GD
https://dl.doubtnut.com/l/_Qmfad7jiHGak
https://dl.doubtnut.com/l/_sgyMiq4Tu3EK


block. The block is suspended from the ceiling by thin wire. Calculate the

height to which the block rises. Also, estimate the amount of heat

produced in the block.

Watch Video Solution

2. Two inclined frictionless tracks, one gradual and the other steep meet

at A from where to stones are allowed to slide down from rest, one on

each track (�g.) Will hte stones reach the bottom at the same time? Will

they reach there with the same speed? Explain, given , 

 and h=10m. What are the speeds and time taken by the two

stones? 

Watch Video Solution

θ1 = 30∘

θ92) = 60∘

https://dl.doubtnut.com/l/_sgyMiq4Tu3EK
https://dl.doubtnut.com/l/_9SVbrdhlNt2M
https://dl.doubtnut.com/l/_33mMblvCJkck


3. A 1kg block situated on a rough incline is connected to a spring of

spring constant  as shown in �gure,. The block is released from

rest with the spring in the unstretched position. The block moves 10cm

down the incline before coming to rest. Find the coe�cient of friction

between the block and the incline. Assume that the spring has negligible

mass and the pulley is frictionless. 

Watch Video Solution

100Nm− 1

4. A bob of mass 0.3 kg falls from the ceiling of an elevator moving down

with a uniform speed of . If hits the �oor of the elevator (length of7ms− 1

https://dl.doubtnut.com/l/_33mMblvCJkck
https://dl.doubtnut.com/l/_i4WP5vahXsn2


the elevator  3m) and does not rebound. What is the heat produced

by the impact ? Would your answer be di�erent if the elevator were

stationary ?

Watch Video Solution

=

5. A trolly of mass 200kg moves with a uniform speed of 36 km h on a

frictionless track. A child of mass 20kg runs on the trolly from one end to

the other (10m away) with a speed of  relative to the trolly in a

direction opposite to the trolly's motion and jumps out of the trolly. How

much has teh trolly moved from the time the child begins to run ?

Watch Video Solution

/

4m/s

6. Which of the following potential energy curves in �gure canot possibly

describe the elastic collision f two billiard balls ? Here r is thee distance

between centres of the balls . 

 

https://dl.doubtnut.com/l/_i4WP5vahXsn2
https://dl.doubtnut.com/l/_oTIJTCqoNSen
https://dl.doubtnut.com/l/_L6N0kYIvsyyt


View Text Solution

7. Consider the decay of a free neutron at rest : 

  

Show that the two - body decay of this type must necessarily give an

electron of �xed energy and therefore , cannot account for the observed

continuous energy distribution in the  - decay of a neutron or a nucleus 

 

[ Note : The simple result of this exercise was one among the several

arguments advanced by W . Pauli to predict the existence of a third

particle in the decay products of  - decay . This particle is known as

neutrino . We know that it is a particle of intrinsic spin  (like e- , p or n )

, but is neutral , and either massless or having an extremely small mass (

compared to the mass of electron ) and which interacts very weakly with

matter . The correct decay process of neutron is :  .

View Text Solution

n → p + e−

β

β

1

2

n → p + e− + v

https://dl.doubtnut.com/l/_L6N0kYIvsyyt
https://dl.doubtnut.com/l/_nKIVQCiwub56


Ncert File Exemplar Problems Objective Questions

1. An electron and a proton are moving under the in�uence of mutual

forces. In calculating the change in the kinetic energy of the system

during motion, one ignores the magnetic force of one on another. This is

because,

A. the two magnetic forces are equal and opposite , so they produce

no net e�ect .

B. the magnetic forces do not work on each particle .

C. the magnetic forces do equal and opposite ( but non - zero) work

on each particle .

D. the magnetic forces do equal are necessarily negligible .

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nzKG7cgiW8Pu


2. A proton is kept at rest. A positively charged particle is released from

rest at a distance  in its �eld. Consider two experiments, one ini which

the charged particle is also a proton and in another, a position. In the

same time , the work done on the two moving charged particles is

A. same as the same force law is involved in the two experiments .

B. less for the case of a positron , as the positron moves away more

rapidly and the force on it weakens .

C. more for the case of a positron , as the positron moves away a

larger distance .

D. same as the work done by charged particle on the stationary

proton .

Answer: C

Watch Video Solution

d

t

https://dl.doubtnut.com/l/_wFr44K1YCdi1


3. A man squatting on the ground gets straight up and stand. The force

of reaction of ground on the man during the process is.

A. constant and equal to mg in magnitude

B. constant and greater than mg in magnitude

C. variable but always greater than mg

D. at �rst greater than mg , and later becomes equal to mg .

Answer: D

Watch Video Solution

4. A cyclist comes to a skidding stop in . During this process, the

force on the cycle due to the road is  and is directly opposite to the

motion. 

a. How much work does the road do on the cycle? 

b. How much work does the cycle do on the road?

10m

200N

https://dl.doubtnut.com/l/_8TOTfTQLVHTc
https://dl.doubtnut.com/l/_VkrZuisINNnJ


A. J

B. 

C. zero

D.  J

Answer: C

Watch Video Solution

+2000

−200J

−20, 000

5. A body is falling freely under the action of gravity alone in vacuum.

Which of the following quantities remain constant during the fall ?

A. Kinetic energy

B. Potential energy

C. Total mechnical energy

D. Total linear momentum

Answer: C

https://dl.doubtnut.com/l/_VkrZuisINNnJ
https://dl.doubtnut.com/l/_3TU80drv0t1n


Watch Video Solution

6. During inelastic collision between two bodies, which of the following

quantities always remain conserved ?

A. Total kinetic energy

B. Total mechanical energy

C. Total linear momentum

D. Speed of each body .

Answer: C

Watch Video Solution

7. Two inclined frictionless tracks, one gradual and the other steep meet

at  from where two stones are allowed to slide down from rest, one on

each track as shown in Figure. Which of the following statement is

a

https://dl.doubtnut.com/l/_3TU80drv0t1n
https://dl.doubtnut.com/l/_vrI6M07gEloy
https://dl.doubtnut.com/l/_pdbbnoJ9UE3C


correct ? 

.

A. Both the stones reach the bottom at the same time but not with

the same speed . 

B. Both the stones reach the bottom with the same speed and stone I

reaches the bottom earlier than stone II .

C. Both the stones reach the bottom with the same speed and stone II

reaches the bottom earlier than stone I .

D. Both the stones reach the bottom at di�erent times and with

di�erent speeds.

https://dl.doubtnut.com/l/_pdbbnoJ9UE3C


Answer: C

Watch Video Solution

8. The potential energy function for a particle executing linear SHM is

given by  where k is the force constant of the oscillator.

For , the graph of V(x) versus x is shown in the �gure A

particle of total energy E turns back when it reaches .if V and K

indicate the potential energy and kinetic energy respectively of the

particle at ,then which of the following is correct? 

A. 

B. 

C. 

V (x) = kx21

2

k = 0.5Nm− 1

x = ± xm

x = + xm

V = 0, K = E

V = E, K = 0

V < E, K = 0

https://dl.doubtnut.com/l/_pdbbnoJ9UE3C
https://dl.doubtnut.com/l/_2oauXu25dYaf


D. 

Answer: B

Watch Video Solution

V = 0, K < E

9. Two identical ball bearings in contact with each other and resting on a

frictionless table are hit heat-on by another ball bearing of the same

mass moving initially with a speed  as shown in �gure.  

  

If the collision is elastic, which of the following (�gure) is a possible result

after collision ?

A. 

V

https://dl.doubtnut.com/l/_2oauXu25dYaf
https://dl.doubtnut.com/l/_TC0HEZRSP6vZ


B. 

C. 

D. 

Answer: B

Watch Video Solution

10. A body of mass 0.5 kg travels in a straight line with velocity 

where . The work done by the net force during its

displacement from x=0 to x=2 m is

A.  J

B. 50 J

C. 10 J

D. 100 J

Answer: D

v = kx3 / 2

k = 5m− 1 / 2s− 1

1.5

https://dl.doubtnut.com/l/_TC0HEZRSP6vZ
https://dl.doubtnut.com/l/_LmpU9lZgmSfg


Watch Video Solution

11. A body is moving unidirectionally under the in�uence of a source of

constant power supplying energy. Which of the diagrams shown in �gure.

Correctly shows the displacement-time curve for its motion ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

12. Which of the diagrams shown in �gure. Most closely shows the

variation in kinetic energy of the earth as it moves once around the sun

in its elliptical orbit ?

https://dl.doubtnut.com/l/_LmpU9lZgmSfg
https://dl.doubtnut.com/l/_GSz0BP1gPDAh
https://dl.doubtnut.com/l/_xzqiYyJDy2CX


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

13. Which of the diagram shown in �gures respresents variation of total

mechanical energy of a pendulam oscillation in air as function of time?

A. 

B. 

C. 

D. 

Answer: C

https://dl.doubtnut.com/l/_xzqiYyJDy2CX
https://dl.doubtnut.com/l/_SKkERC55em6u


Watch Video Solution

14. A mass of  is moving along a circular path or radius . If the

mass moves with 300 revolutions per minute, its kinetic energy would be

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

5kg 1m

250π2

100π2

5π2

15. A raindrop falling from a height  above ground, attains a near

terminal velocity when it has fallen through a height . Which of

the diagrams shown in �gure correctly shows the change in kinetic and

potential energy of the drop during its fall up to the ground ?

h

(3/4)h

https://dl.doubtnut.com/l/_SKkERC55em6u
https://dl.doubtnut.com/l/_0BofywM6mwfm
https://dl.doubtnut.com/l/_cZo6HZn4zGAr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

16. In a shotput event an athlete throws the shotput of mass with an

initial speed of  at  from a height  above ground.

Assuming air resistance to be negligible and acceleration due to gravity

to be , the kinetic energy of the shotput when it just reaches the

ground will be

A. J

B. J

C. J

10kg

1ms− 1 45∘ 1.5m

10ms− 2

2.5

5.0

52.5

https://dl.doubtnut.com/l/_cZo6HZn4zGAr
https://dl.doubtnut.com/l/_YrOG9RtzZ9QE


D. 

Answer: D

Watch Video Solution

155.0J

17. Which of the diagrams corectly shows the change in kinetic energy of

an iron sphere falling freely in a lake having su�cient depth to impart it a

terminal velocity ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YrOG9RtzZ9QE
https://dl.doubtnut.com/l/_nARUnrtGVFOR
https://dl.doubtnut.com/l/_79I2ZhWklGEB


18. A cricket ball of mass  moving with a speed of  hits at

the middle of the bat, held �rmly at its position by the batman. The ball

moves straight back to the bowler after hitting the bat. Assuming that

collision between ball and bat is completely elastic and the two remain in

contact for , the force that the batsman had to apply to hold the

bat �rmly at its place would be

A. 10.5 N

B. 21 N

C. N

D. 

Answer: C

Watch Video Solution

150g 126km/h

0.001s

1.05 × 104

2.1 × 104N

19. A man of mass  , standing at the bottom of the staircase of height 

climbs it and stands at its top .

m L

https://dl.doubtnut.com/l/_79I2ZhWklGEB
https://dl.doubtnut.com/l/_VFTXcY2bhbYb


A. Work done by all forces on man is equal to the rise in potential

energy mgL .

B. Work done by all forces on man is zero .

C. Work done by the gravitational force on man is mgL .

D. The reaction force from a step does not do work because the point

of application of the force does not move while the force exists .

Answer: B::D

Watch Video Solution

20. A bullet of mass  �red at  to the horizontal leaves the barrel of

the gun with a velocity . The bullet hits a soft target at a height  above

the ground while it is moving downward and emerges out with half the

kinetic energy it had before hitting the target. 

Which of the following statements are correct in respect of bullet after it

emerges out of the target ?

m 30∘

υ h

https://dl.doubtnut.com/l/_VFTXcY2bhbYb
https://dl.doubtnut.com/l/_ieI5r3IVL1nU


A. The velocity of the bullet will be reduced to half its initial value .

B. The velocity of the bullet will be more than half of its earlier velocity

.

C. The internal energy of the particles of th target will increase .

D. The bullet will move in a di�erent parabolic path .

Answer: B::C::D

Watch Video Solution

21. Two blocks  and  having equal mass are free to move on a

horizontal frictionless surface.  is attached to a massless spring as

shown in �gure. Initially  is at rest and  is moving toward  with

speed  and collides head-on with .  

A. While spring is fully compressed all the K.E of  is stored as P.E of

spring

M1 M2

M2

M2 M1 M2

υ M2

M1

https://dl.doubtnut.com/l/_ieI5r3IVL1nU
https://dl.doubtnut.com/l/_Y2NUY9lc5hUl


Ncert File Ncert Exemplar Problems Very Short Answer Type Questions

B. While spring is fully compressed the system momentum is not

conserved , though �nal momentum is equal to initial momentum .

C. If spring is masless, the �nal state of the  is state or rest .

D. If the surface on which blocks are moving has friction , then

collision cannot be elastic .

Answer: C::D

Watch Video Solution

M1

1. A rough inclined plane is placed on a cart moving with a constant

velocity u on horizontal ground. A block of mass M rest on the incline. Is

any work done by force of friction between the block and incline ? Is there

then a dissipation of energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_Y2NUY9lc5hUl
https://dl.doubtnut.com/l/_txg9Mf73nh9q


2. Why is electrical power required at all when the elevatore is descending

? Why should there be a limit on the number of passengers in this case ?

Watch Video Solution

3. A body is being raised to a height h from the surface of earth. What is

the sign of work done by 

(a) applied force (b) gravitational force ?

Watch Video Solution

4. Calculate the work done by a car against gravity in moving along a

straight horizontal road. The mass of the car is 400 kg and the distance

moved is 2m.

Watch Video Solution

https://dl.doubtnut.com/l/_abpj3ABCgNsa
https://dl.doubtnut.com/l/_yn1pmV4VsKkU
https://dl.doubtnut.com/l/_auzPpl2hpr3x


5. A body falls towards earth in air. Will its total mechanical energy be

conserved during the fall ? Justify.

Watch Video Solution

6. A body is moved along a closed loop. Is the work done in moving the

body necessarily zero ? If not, state the condition under which work done

over a closed path is always zero.

Watch Video Solution

7. In an elastic collision of two billiard balls, which of the following

quantities remain conserved during the short time of collision of the

balls (i.e., when they are in contact). 

(a) Kinetic energy . (b) Total linear momentum ? 

Give reason for your answer in each case.

Watch Video Solution

https://dl.doubtnut.com/l/_Egveh22RqOV5
https://dl.doubtnut.com/l/_bj4m263Qk64K
https://dl.doubtnut.com/l/_v2zv23PU3sOU


8. Calculate the power of a crane in watts, which lifts a mass of  to a

height of  in .

Watch Video Solution

100kg

10m 20s

9. The average work done by a human heart while it beats once is .

Calculate the power used by heart if it beats  times in a minute.

Watch Video Solution

0.5J

72

10. Give example of a situation in which an applied force does not result

in a change in kinetic energy.

Watch Video Solution

11. Two bodies of unequal mass are moving in the same direction with

equal kinetic energy. The two bodies are brought to rest by applying

https://dl.doubtnut.com/l/_jc7Ng8fpkSvc
https://dl.doubtnut.com/l/_12eAtPjzoX3q
https://dl.doubtnut.com/l/_hl9gpH9zAG8j
https://dl.doubtnut.com/l/_iNKaZDR5fSdT


retarding force of same magnitude. How would the distance moved by

them before coming to rest compare ?

Watch Video Solution

12. A bob of mass m suspended by a light string of length L is whirled into

a vertical circle as shown in �gure . What will be the trajectory of the

particle if the string is cut at 

https://dl.doubtnut.com/l/_iNKaZDR5fSdT
https://dl.doubtnut.com/l/_BYjiib894LLY


Ncert File Ncert Exemplar Problems Short Answer Type Questions

(a) Point B ? (b) Point C? (c) Point X? 

Watch Video Solution

1. A graph of potential energy  verses x is shown in �gure. A particle

of energy  is executing motion in it. Draw graph of velocity and kinetic

V (x)

E0

https://dl.doubtnut.com/l/_BYjiib894LLY
https://dl.doubtnut.com/l/_0Y8KyumHv8yK


energy versus x for one complete cycle AFA. 

Watch Video Solution

2. A ball of mass m , moving with a speed , collides inelasticaly 

 with an identical ball at rest. Show that  For head - on

collision, both the balls move forward. 

(b) For a genergcollision, the angle between the two velocities of

scattered balls is less that .

Watch Video Solution

m 2υ0

(e > 0) (a)

90∘

https://dl.doubtnut.com/l/_0Y8KyumHv8yK
https://dl.doubtnut.com/l/_WCHmChF2IWyJ


3. Consider a one - dimensional motion a a particle with total energy E .

There are four regions A,B,C and D in which the relation between

potential energy V , kinetic energy (K) and total energy E is as given ahead

: 

State with reason in each case whether a particle can be found in the

given region or not .

View Text Solution

4. The bob A of a pendulum released from horizontal to the vertical hits

another bob B of the same mass at rest on a table as shown in �gure. 

If the length of the pendulum is 1m, calculate 

(a) the height to which bob  will rise after collision. 

(b) the speed with which bob  starts moving. 

A

B

https://dl.doubtnut.com/l/_Cd9UzOChv2wx
https://dl.doubtnut.com/l/_8DrAKf3WxiCN


Neglect the size of the bobs and assume the collision to be elastic. 

Watch Video Solution

5. Araindrop of mass 1 . 00 g falling from a height of 1 km hits the ground

with a speed of 50  . Calculate 

(a) the loss of the drop . 

(b) the gain in K.E of the drop 

(c ) Is the gain in K.E equal to loss of P.E ? If not why ? Take  .

Watch Video Solution

ms− 1

g = 10ms − 2

https://dl.doubtnut.com/l/_8DrAKf3WxiCN
https://dl.doubtnut.com/l/_ai0CmSmGZqOV


6. Two pendulums with identical bobs and lengths are suspended from a

common support such that in rest position, the two bobs are in constact,

. One of the bobs is released after being displaced by  so that it

collides elastically head - on with the other bob. 

(a) Describe the motion of two bobs. 

(b) Draw a graph showing variation in energy of either pendulum with

time,for  , where  is the period of each pendulum.  

Watch Video Solution

10∘

0 ≤ t ≤ 2T T

https://dl.doubtnut.com/l/_bB2XHTulsfmk
https://dl.doubtnut.com/l/_WBxTNHrGw0HX


7. Suppose the average mass of raindrops is  and their

average terminal velocity . Calculate the energy transferred by rain

to each square metre of the surface at the place which receives 100 cm of

rain in a year.

Watch Video Solution

3.0 × 10− 5kg

9ms− 1

8. An engine is attahed to a wagon through a shock absorber of length

1.5m. The system with a total mass of 50,000kg is moving with a speed of

 when the brakes are applied to bring it to rest. In the process

of the system being brought to rest, the spring of the shock absorber

gets compressed by . If  of energy of the wagon is lost due to

friction, calculate the spring constant.

Watch Video Solution

36kmh− 1

1.0m 90 %

9. An adult weighing 600N raises the centre of gravity of his body by

0.25m while taking each step of 1m lenth in jogging. If he jogs for 6km,

https://dl.doubtnut.com/l/_WBxTNHrGw0HX
https://dl.doubtnut.com/l/_YjBrOlOKBQY2
https://dl.doubtnut.com/l/_ZTQUhbRvzruI


Higher Order Thinking Skills Advanced Level

calculate the energy utilised by him in jogging assuming that there is no

energy loss dur to friction of ground and air. Assuming that the body of

the adult is capable of converting  of energy intake in the form of

food, calculate the energy equivalent fo food that would be required to

compensate energy utilised for jogging.

Watch Video Solution

10 %

10. On complete combustion , a litre of petrol gives o� heat equivalent to

 . In a test drive, a car weighing 1200kg, including the mass of

driver, runs 15kg per litre while moving with a uniform speed on a straight

track. Assuming that friction o�ered by the road surface and air to be

uniform, calculate the force of friction acting on the car during the test

drive. If the e�ciency of the car engine were `0.5.

Watch Video Solution

3 × 107J

https://dl.doubtnut.com/l/_ZTQUhbRvzruI
https://dl.doubtnut.com/l/_mxgdNLpG02dO
https://dl.doubtnut.com/l/_4vhB8to0Jxk2


1. A force  acts on a particle of mass m along the X . Axis .

Here  are constants . Find the work done by this force when

particle moves form x = 0 to x = d .

Watch Video Solution

F = α + βx

α and β

2. Block of mass m is pushed towards a horizontal spring as shown in

�gure , with initial speed u . 

 

Spring constant of the spring is K and �oor is smooth . Calculate

maximum possible compression of the spring .

Watch Video Solution

3. A particle of mass 1 kg is moving along X - aixs . Its X - coordinate is

given by  . Where t is in secoonds and x in metres . Find the work

done by thef orce on the particle in time interval t = 1s to t = 3 s .

Watch Video Solution

x = t2

https://dl.doubtnut.com/l/_4vhB8to0Jxk2
https://dl.doubtnut.com/l/_0Jdiu04D6VA1
https://dl.doubtnut.com/l/_RGk938VyWGDo


4. A particle of mass m is moving in a stright line , If x is the distance

travelled by the particle then its velocity is given as v =  , here  is a

constant . Calculate work done by all the forces acting on the body when

particle is displaced from x = 0 to x = d .

Watch Video Solution

αx α

5. A block of mass 20 kg tied to a string is being brough down strating

from state of rest . Block axquires a speed of 1 m/s after descending a

height of 5 m . Calculate work done by tension of string during the

process .

Watch Video Solution

6. An ideal spring with spring constant k is hung from the ceiling and a

block of mass M is attached to its lower end. The mass is released with

https://dl.doubtnut.com/l/_RGk938VyWGDo
https://dl.doubtnut.com/l/_DKVjtIzbrF0X
https://dl.doubtnut.com/l/_9cWNH1S9yyJI
https://dl.doubtnut.com/l/_OtvzZZzDItjb


the spring initially unstretched. Then the maximum extension in the

spring is

Watch Video Solution

7. Refer to two blocks of masses  attached to each other by a

string passing over smooth light pulley as shown in �gure . 

 

If  is coe�cient of friction between  and table , then �nd common

velocity acquired by both the blocks when  has descended through a

height h . Assume initially both the blocks were at rest .

View Text Solution

m1 and m2

μ m2

m1

8. A block of mass m moving at a speed v compresses as spring thrugh a

distance x before its speed is halved. Find the spring constant of the

spring.

Watch Video Solution

https://dl.doubtnut.com/l/_OtvzZZzDItjb
https://dl.doubtnut.com/l/_spxcmeg9NBnQ
https://dl.doubtnut.com/l/_erH2dDtZJcI3


9. A small block of mass m is kept on the top of a smooth hemisphere

hept on a horizontal �oor as shown in �gure . 

 

Hemisphere is moved with a constant acceleration a as shown in �gure .

Find the velocity of block relative to hemisphere as a function of  it

slides on the hemisphere . Assume radius of hemisphere is R .

View Text Solution

θ

10. A uniform chain of mass  and length  is lying on a frictionless

table in such a way that its  parts is hanging vertically down. The work

done in pulling the chain up the table is

Watch Video Solution

M L

1/3

11. A person lifts a stone of mass 100 g from the ground to a height of 1.5

m and projects it with a speed 4 m/s . If the process takes 1.5 s then

https://dl.doubtnut.com/l/_erH2dDtZJcI3
https://dl.doubtnut.com/l/_ee0zze82KRck
https://dl.doubtnut.com/l/_KmkZvkXlNIeJ
https://dl.doubtnut.com/l/_Iy9OjSgUycbY


calculate power of the person .

Watch Video Solution

12. A pendulum bob is suspended through the ceiling of a rail car at rest

as shown in �gure . 

 

The car starts with constant acceleration a . Find maximum de�ection

su�ered by the pendulum with the vertical .

View Text Solution

13. One end of a light rod is clamped in such a manner that rod can be

rotated in a vertical plane . A block of mass mis attached to the other

ened of rod and the block stays at rest at its lowest position . What

minimum speed should be imparted to the bock so that it may complete

its circle ? Assume length of rod to be l .

View Text Solution

https://dl.doubtnut.com/l/_Iy9OjSgUycbY
https://dl.doubtnut.com/l/_uh6KX0oDMiI5
https://dl.doubtnut.com/l/_VKVBe4qKiWVb


Revision Exercise Very Short Answer Questions

14. A uniform chain of length L and mass M overhangs a horizontal table

with its two third part n the table. The friction coe�cient between the

table and the chain is . Find the work done by the friction during the

period the chain slips o� the table.

Watch Video Solution

μ

15. Blocks of masses m and M are connected to the two ends of a spring

constant K . System is kept on a horizontal �oor as shown in �gure . Block

of mass m is pushed down to compress the spring by a certain amount .

What should be the minimum compression of the spring so that block

(m) once released then anther block (M) is able to leave the horizontal

surface ? 

View Text Solution

https://dl.doubtnut.com/l/_VKVBe4qKiWVb
https://dl.doubtnut.com/l/_v8dkwNo5BmcT
https://dl.doubtnut.com/l/_CV67Kh1Og3lw


1. What will be the work done in carrying a suitcase of 10 kg while

standing on the platform ?

Watch Video Solution

2. Does the work done in moving a body depend on the time in which the

work is done ?

Watch Video Solution

3. What is the anglee between force and displacement for maximum work

?

Watch Video Solution

4. Can kinetic energy be negative? Explain.

W t h Vid S l ti

https://dl.doubtnut.com/l/_pHcoei18hmCx
https://dl.doubtnut.com/l/_bkaRCbJBnXHW
https://dl.doubtnut.com/l/_m4segYx7vQq0
https://dl.doubtnut.com/l/_IHGR9mbNRiba


Watch Video Solution

5. Can work done by a non - conservative force be positive ?

Watch Video Solution

6. Which physical quantity represents the area under the force

displacement curve ?

Watch Video Solution

7. The correct relation between joule and erg is

Watch Video Solution

8. What is the work done by the sun on the earth when the earth revolves

around the sun in a circular orbit ?

Watch Video Solution

https://dl.doubtnut.com/l/_IHGR9mbNRiba
https://dl.doubtnut.com/l/_FVZsHoubWWsp
https://dl.doubtnut.com/l/_cBQ8CibH7wcD
https://dl.doubtnut.com/l/_fYMKZgaF5kpZ
https://dl.doubtnut.com/l/_eytxmV57CFGW


Watch Video Solution

9. Can P.E. of an object be negative?

Watch Video Solution

10. Is the mechanical energy always conserved ?

View Text Solution

11. What will happen to the potential energy of an air bubble in water

when it rises in water ?

Watch Video Solution

12. A spring of spring constant k is cut in three equal pieces. The spring

constant of each part will be

Watch Video Solution

https://dl.doubtnut.com/l/_eytxmV57CFGW
https://dl.doubtnut.com/l/_FiKnatmHOY4a
https://dl.doubtnut.com/l/_Ub3wn28Fyx2B
https://dl.doubtnut.com/l/_QrlGBIHg4xAN
https://dl.doubtnut.com/l/_MV8NaEfkDH5R


13. When is KE of a planet revolving around the sun maximum?

Watch Video Solution

14. If K.E of a body is made three times , how will the momentum change ?

Watch Video Solution

15. If the momentum of a body is made three times , how will the kinetic

energy will change ?

Watch Video Solution

16. A bullet gets embedded in a wooden block. Where does its KE go?

Watch Video Solution

https://dl.doubtnut.com/l/_MV8NaEfkDH5R
https://dl.doubtnut.com/l/_BRDybOGyC6v4
https://dl.doubtnut.com/l/_bxyOJ3BMOo9A
https://dl.doubtnut.com/l/_d90QBJEM6jzv
https://dl.doubtnut.com/l/_Ic56SvZnsiWH
https://dl.doubtnut.com/l/_luD2pF9vA6Ph


17. One horse power is equal to

Watch Video Solution

18. What is the power ? Write its dimensional formula .

Watch Video Solution

19. How can you say that friction is a non - conservative force ?

View Text Solution

20. The work done by the centripetal force in quarter revolution would be,

Watch Video Solution

21. Can we change K.E of a system without changing its momentum ?

https://dl.doubtnut.com/l/_luD2pF9vA6Ph
https://dl.doubtnut.com/l/_ntdx0ZXe8RDl
https://dl.doubtnut.com/l/_7ynxrTli6hP8
https://dl.doubtnut.com/l/_D46Q4kP9nRrJ
https://dl.doubtnut.com/l/_JzVynL1DGsmM


View Text Solution

22. What will happen to potential energy of a spring when it is

compressed ?

View Text Solution

23. What wil happen to potential energy of a spring when it is streched ?

View Text Solution

24. What changes in uniform circular motion , momentm or K.E ?

Watch Video Solution

25. What is an elastic collision ?

Watch Video Solution

https://dl.doubtnut.com/l/_JzVynL1DGsmM
https://dl.doubtnut.com/l/_SPbK6rzFkaPJ
https://dl.doubtnut.com/l/_0MhkDex7xMln
https://dl.doubtnut.com/l/_4JjLiswPL15G
https://dl.doubtnut.com/l/_Bv3SRwmV9eCy


26. Inelastic collision is the-

Watch Video Solution

27. Which physical quantity is conserved in both, elastic and inelastic

collision?

Watch Video Solution

28. In which collision , the two bodies stick together after collision ?

Watch Video Solution

29. COEFFICIENT OF RESTITUTION

Watch Video Solution

https://dl.doubtnut.com/l/_Bv3SRwmV9eCy
https://dl.doubtnut.com/l/_ntqLCEsobncc
https://dl.doubtnut.com/l/_3whmbu9Zv67Q
https://dl.doubtnut.com/l/_5JD48pZB8pGe
https://dl.doubtnut.com/l/_w6fcowtPGbxk
https://dl.doubtnut.com/l/_AlYAbrAVXttP


Revision Exercise Additional Questions

30. The coe�cient of restitution e for a perfectly elastic collision is

Watch Video Solution

31. What is coe�cient of restitution for a perfectly inelastic collision ?

Watch Video Solution

1. What is the minimum energy released in the annhilation of an electron

positron pair?

A. 1.02 eV

B. 1.02 MeV

C. 2.04 MeV

D. 931.2 MeV

https://dl.doubtnut.com/l/_AlYAbrAVXttP
https://dl.doubtnut.com/l/_wdNHnsn5maLG
https://dl.doubtnut.com/l/_WSH5jSK0J9VV


Answer: B

Watch Video Solution

2. The dimensional formula of power is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ML2T − 1

ML2T − 3

MLT − 2

MLT − 1

3. A spring of spring constant k is cut in three equal pieces. The spring

constant of each part will be

https://dl.doubtnut.com/l/_WSH5jSK0J9VV
https://dl.doubtnut.com/l/_QqQ2ImZHo9Cn
https://dl.doubtnut.com/l/_7tEVYA7uJsUG


Revision Exercise Fill In The Blanks

A. 3 K

B.  K

C. 4 K

D. 9 K

Answer: A

Watch Video Solution

1

2

1. Work done by a force is zero when a body gets displaced along a

direction  to the direction of applied force .

Watch Video Solution

………. .

2. The force is  if the work done by the force in displacing a

particle from one point to another is independent of the path followed

……….

https://dl.doubtnut.com/l/_7tEVYA7uJsUG
https://dl.doubtnut.com/l/_Vnhp87RSFVy3
https://dl.doubtnut.com/l/_ecjpmX2UNbtW


by the particle .

Watch Video Solution

3. The potential energy of a spring  when it is compressed

.

Watch Video Solution

…………….

4. When the momentum of a body is doubled , its kinetic energy becomes

 times the initial kinetic energy .

Watch Video Solution

……………

5. Nuclear �ssion and fusion reactions are examples of conversion of

 into 

Watch Video Solution

……………. . ……………. .

https://dl.doubtnut.com/l/_ecjpmX2UNbtW
https://dl.doubtnut.com/l/_6oeB21Shzvwc
https://dl.doubtnut.com/l/_WCqNTf5yYTJH
https://dl.doubtnut.com/l/_cluhW6fZZYny
https://dl.doubtnut.com/l/_LLtPqJxhLiyp


6. In an inelastic collision ,  is conserved but 

 is not conserved .

Watch Video Solution

…………………. .

……………. .

7.  is the physical quantity which is expressed as force times

velocity and is a  quantity .

Watch Video Solution

…………

…………. .

8. Work done by friction in a closed loop is 

View Text Solution

……………….

9. Spring constant is a  force set up in the spring per

unit extension and its SI unit is 

Watch Video Solution

……………. .

……………

https://dl.doubtnut.com/l/_LLtPqJxhLiyp
https://dl.doubtnut.com/l/_TeVjkadByUVB
https://dl.doubtnut.com/l/_Ig9JVmkIVwlj
https://dl.doubtnut.com/l/_ciEGihHcXZyZ


Revision Exercise Short Answer Questions

10.  energy of a falling rain drop changes gradually

into their  energy .

Watch Video Solution

…………………

………………

1. A light body and a heavy body have same linear momentum. Which one

has a greater kinetic energy ?

Watch Video Solution

2. Two bodies one light and one heavy have same kinetic energy . Which

will have more momentum and why ?

Watch Video Solution

https://dl.doubtnut.com/l/_ciEGihHcXZyZ
https://dl.doubtnut.com/l/_ptBIs97yofpx
https://dl.doubtnut.com/l/_Et4KPEPGcG3l
https://dl.doubtnut.com/l/_aCuVc3lqQdqk
https://dl.doubtnut.com/l/_z3Fpib8Z2FZ4


3. The miniumum amount of energy released in annihilation of electron-

Positron is

Watch Video Solution

4. What do you mean by kinetic energy ? Derive an expression for the

kinetic energy of an object of mass m moving with velocity, 

Watch Video Solution

υ.

5. What is meant by mass energy equivalence ? Discuss its signi�cance in

Physics.

Watch Video Solution

6. What are absolute units of work in S.I and c.g.s systems ?

Watch Video Solution

https://dl.doubtnut.com/l/_z3Fpib8Z2FZ4
https://dl.doubtnut.com/l/_boqA13dNyGGM
https://dl.doubtnut.com/l/_jJHwIOqnsamM
https://dl.doubtnut.com/l/_pc2g2kEbQOnL


7. Derive an expression for the potential energy of a stretched spring .

Watch Video Solution

8. Two springs A and B are identical to each other . The spring A is harder

than the spring B . On which spring more work will be done if they are

streched by same force ?

Watch Video Solution

9. By what facter should the velocity of a moving particle be changed so

that its kinetic energy becomes 1/16 of its intial value ?

Watch Video Solution

10. Show that the wor done by a force is equal to change in potential

energy .

https://dl.doubtnut.com/l/_31zNFKHH2vRe
https://dl.doubtnut.com/l/_c2YHXOJbruZe
https://dl.doubtnut.com/l/_BrDpzZXXcoQS
https://dl.doubtnut.com/l/_kZaD5EJWsLii


Watch Video Solution

11. State and prove law of conservation of energy .

Watch Video Solution

12. What do you mean by collision ? What are its types ?

Watch Video Solution

13. What is elastic collision ? Write its properties .

Watch Video Solution

14. What do you mean by elastic collision ? What are its properties ?

Watch Video Solution

https://dl.doubtnut.com/l/_kZaD5EJWsLii
https://dl.doubtnut.com/l/_pNkpJN8WpR3N
https://dl.doubtnut.com/l/_0CpDNcxQuh6W
https://dl.doubtnut.com/l/_lV2rRdyrq6CO
https://dl.doubtnut.com/l/_Dv1VFy0gv8kq
https://dl.doubtnut.com/l/_moLP7widcedn


Revision Exercise Long Answer Questions

15. Distinguish between elastic collision and an inelastic collision .

Watch Video Solution

16. Show that in a perfectly elastic collision , the relative velocity of

seperation after collision is equal to relative velocity of approach before

collision .

Watch Video Solution

1. What is meant by positive , negative and zero work done ? Give an

example of each of them .

Watch Video Solution

https://dl.doubtnut.com/l/_moLP7widcedn
https://dl.doubtnut.com/l/_rll4Ixjx8HPj
https://dl.doubtnut.com/l/_kFcz2yfXJcZg


2. What are conservative and non-conservative forces, explain with

examples. Mention some of their properties.

Watch Video Solution

3. WORK ENERGY THEOREM

Watch Video Solution

4. What do you mean by gravitational potential energy ? Derive an

expression for the gravitational potential energy of an object raised to a

height h .

Watch Video Solution

5. What is potential energy ? Derive an expression for the gravitational

potential energy .

https://dl.doubtnut.com/l/_pdBqTR2uuFDV
https://dl.doubtnut.com/l/_z6OuSxHUcRKp
https://dl.doubtnut.com/l/_pht1SOwP4eab
https://dl.doubtnut.com/l/_YrxwMs7gCYqF


Watch Video Solution

6. (a) Discuss brie�y various forms of energy . 

(b) Show that for a freely falling body the sum of kinetic energy and

potential energy remains same at every point of its motion .

Watch Video Solution

7. Show that the loss of kinetic energy occurs in an inelastic collision .

How will you justify this loss of energy ?

Watch Video Solution

8. Show that the two bodies of same masses exchange their velocities

after an elastic head on collision .

Watch Video Solution

https://dl.doubtnut.com/l/_YrxwMs7gCYqF
https://dl.doubtnut.com/l/_Bvtdvtf8UfUU
https://dl.doubtnut.com/l/_OeDZsFIIpfVF
https://dl.doubtnut.com/l/_F4VEiNoc1nYU
https://dl.doubtnut.com/l/_kUspbaAegOIl


Revision Exercise Numerical Problems

9. (a) Can a body with negative energy have momentum ? 

(b) Two bodies having identical masses of 2 kg are moving towards each

ther with same speed of 3 m/s along frictionless horizontal surface . The

bodies stick together and come to rest . calculate the work done by

external and internal forces on combined system of these two bodies . 

(c ) Can a body have energy without momentum ?

Watch Video Solution

1. A man of mass 20 kg is carrying a mass of 3 kg on his head. Calculate

the work done by the man in moving a distance of 10 m up an incline of 1

in 5 ?

Watch Video Solution

https://dl.doubtnut.com/l/_kUspbaAegOIl
https://dl.doubtnut.com/l/_gJ83tUvczfe8


2. What will be work done by a force  when it moves a

body from the point (2,0,-3) to (1,1,-5)

Watch Video Solution

→
F = 2 î + 2ĵ − 4k̂

3. Under the action of a force  , a particle is moving in

anticlockwise direction is a square loop of side 3m in x - y plane . What

will be the total amount of work done ?

Watch Video Solution

→
F = (3x) îN

4. If the momentum of a body is increased by 50%, then the percentage

increase in its kinetic energy is

Watch Video Solution

https://dl.doubtnut.com/l/_ooUf6de1i6af
https://dl.doubtnut.com/l/_HScGEAN64A0n
https://dl.doubtnut.com/l/_8YSXzyhiYglh


5. IF the K.E of a body increases by 200 % then what will be the

parcentage increases of momentum ?

Watch Video Solution

6. The bob of a pendulum is moving with a speed of 5 m/s while passing

through mean position . Calculate its speed at the position when it makes

an angle of  with the vertical . The length of pendulum is 0.6 m / Use

Watch Video Solution

30∘

g = 10m/s2

7. Calculate the increase in mass of water if 200 kg of water is heated

from  to  .

Watch Video Solution

0∘C 50∘C

https://dl.doubtnut.com/l/_XeQxGksdOZpE
https://dl.doubtnut.com/l/_5MKStmOTm1dy
https://dl.doubtnut.com/l/_exPP8oNsk76C


8. A ball of mass 0.1 kg is thrown vertically upwards with a speed of

 . Calculte the kinetic and potential ebergies after half second .

Watch Video Solution

7ms− 1

9. A spring gets compressed when a body of mass 5 g is dropped on it

from a height of 2 m . Calculate the maximum distance s through

whichthe spring is compressed. The force constant of spring is 

.

Watch Video Solution

100Nm− 1

10. A platform having no mass is kept on a light elastic spring . When a

small particle of 0.1 kg is dropped on this spring from a height of 0.50 m ,

the spring is compressed by 0.02 m . From which height the particle

should be dropped to produce a compression of 0.05 m ?

Watch Video Solution

https://dl.doubtnut.com/l/_Xzla6oMhn141
https://dl.doubtnut.com/l/_E8a6K0EU5dYA
https://dl.doubtnut.com/l/_KH7KaNRRh4aP


11. Calculate the total amount of energy released if 20 g of given mass is

completely converted into energy .

Watch Video Solution

12.  of blood per minute is fored by heart through the arteries

under a pressure of 150 mm. What will be the horse power of heart if

density of blood is  ?

Watch Video Solution

5000cm3

1.03  g cm− 3

13. Calculate the input power of a machine if it can take out 500 kg of wet

clay hour from a depth of 200 m with an e�ciency of 0.7 .

Watch Video Solution

https://dl.doubtnut.com/l/_85tct9Jpy9xv
https://dl.doubtnut.com/l/_6zME14daTA21
https://dl.doubtnut.com/l/_4FE0Lh3ASmAm


14. A bus of mass 1500 kg is accelerating from rest to a velocity of 

in 10 sec . What will be (a) acceleration (b) gain in K.E (c ) average power ?

Watch Video Solution

2ms− 1

15. A ball A of mass 0.2 strikes another ball B of unknown mass at rest . If

the ball A makes an elastic head on collision and then rebounds at one

half of its original speed , then calculate the mass of ball B .

Watch Video Solution

16. A body of mass  falls from a height  and collides with another body

of same mass at rest. After collision, the two bodies combine and move

through distance  till they come to rest. Find the work done against

the resistive force.

Watch Video Solution

m h

(d)

https://dl.doubtnut.com/l/_rZ7Fzax4immb
https://dl.doubtnut.com/l/_69SD89QTa7tE
https://dl.doubtnut.com/l/_5u9Up721h3mQ
https://dl.doubtnut.com/l/_LvAqdaveBSbA


17. A body of mass m moving with a velocity strikes a stationary body

having same mass . What will be the ratio of velocity of two bodies after

the collision if the coe�cient of restitution is e .

Watch Video Solution

18. A body of mass  falls from a height  and collides with another body

of same mass at rest. After collision, the two bodies combine and move

through distance  till they come to rest. Find the work done against

the resistive force.

Watch Video Solution

m h

(d)

19. A body of mass 3 kg moving with a velocity of 5 m/s collides

inelastically with another body of some mass at rest . Calculate the

amount of heat evolved during collision .

Watch Video Solution

https://dl.doubtnut.com/l/_LvAqdaveBSbA
https://dl.doubtnut.com/l/_4w7qVpdGqoC7
https://dl.doubtnut.com/l/_BRTT8BbpP3lv
https://dl.doubtnut.com/l/_5hGn2yRHncpg


20. If a spring of spring constant K is vcut into two parts A and B having

lengths in the ratio of 1 : 4 .Calculate the ratio of spring constants of

Aand B .

Watch Video Solution

21. A body A collides elastically with another body B at rest . The bodies A

and B move in opposite directions with same speeds . Calculate the ratio

of masses of A and B .

Watch Video Solution

22. which a  nucleus original at rest , decay by emitting an alpha

particle having a speed  , the recoil speed of the residual nucleus is

Watch Video Solution

U 238

u

https://dl.doubtnut.com/l/_5hGn2yRHncpg
https://dl.doubtnut.com/l/_2cJNmHG13y3z
https://dl.doubtnut.com/l/_jD92ZQBTVftw


Objective Type Questions A Multiple Choice Questions

23. A bullet moving with a speed of 120 m/s is able to penetrate through

5 cm into a thick wooden board. Calculate the required velocity of bullet

to penetrate through 8 cm in the same wooden board .

Watch Video Solution

1. A body at rest is moved in a stright line by supplying constant power to

it . Distance moved by the body in time t is found to be proportional to 

Value of n is .

A. 

B. 

C. 

D. 

Answer: A

tn

3/2

2/3

1

2

3/4

https://dl.doubtnut.com/l/_6SLNRbDiRFZ5
https://dl.doubtnut.com/l/_uYzG1GYmiEhp


Watch Video Solution

2. Consider the following two statements: 

A. Linear momentum of a system of partcles is zero. 

B. Kinetic energ of a system of particles is zero.

A. A implies B , and B implies A .

B. A does not imply B , and B does not imply A .

C. A implies B , but B does not imply A .

D. B implies A , but A does not imply B.

Answer: B

Watch Video Solution

3. A toy gun uses a spring of spring constant 1000 N/m . If spring is

compressed by an amount 10 cm before �re then how high can be bullet

be �red if mass of each bullet is 10 g .

https://dl.doubtnut.com/l/_uYzG1GYmiEhp
https://dl.doubtnut.com/l/_AOWhELBi7CdN
https://dl.doubtnut.com/l/_KsRvKzWmSETi


A. 30 m

B. 40 m

C. 50 m

D. 60 m

Answer: C

Watch Video Solution

4. Consider the following two statements . 

A : Kinetic energy depends on frame of reference . 

B : Linear momentum does not depend on frame of reference .

A. Both A and B are false .

B. Both A and B are true .

C. A is true and B is false .

D. B is true and A is false .

https://dl.doubtnut.com/l/_KsRvKzWmSETi
https://dl.doubtnut.com/l/_7keI5g9lhaHa


Answer: C

Watch Video Solution

5. A particle of mass m is moving on a circular path of radius r .

Centripetal acceleration of the particle or radius r . Centripetal

acceleration of the particle depends on time t according to relation

 . What power is delievered to the particle ?

A. mrkt

B. 

C. 

D. zero

Answer: A

Watch Video Solution

ac = kt2

mrkt2

mr2kt

https://dl.doubtnut.com/l/_7keI5g9lhaHa
https://dl.doubtnut.com/l/_0HJ8kvMuKEgY


6. During elastic collision

A. KE remains constant .

B. KE �rst increases then decreases

C. KE �rst decreases then increases

D. KE before collision is greater than kinetic energy after collision .

Answer: C

Watch Video Solution

7. Internal forces can change

A. Linear momentum as well as kinetic energy

B. Linear momentum but not the kinetic energy

C. Kinetic energy but not the linear momentum

D. Neither kinetic energy nor linear momentum

https://dl.doubtnut.com/l/_Det3tPBkhpX9
https://dl.doubtnut.com/l/_9LcrcOZanoBv


Answer: C

Watch Video Solution

8. Three particles A, B and C are thrown from the top of a tower with the

same speed. A is thrown up, B is thrown down and C is horizontally. They

hit the ground with speeds  respectively then,

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

vA, vB and vC

VA > VB > VC

VA < VB < VC

VA = VB > VC

VA = VB = VC

https://dl.doubtnut.com/l/_9LcrcOZanoBv
https://dl.doubtnut.com/l/_iKx01XqKZSX2


9. A ball of mass m is moving with velocity u and collides head on with

another identical body at rest . What is the maximum possible loss of

kinetic energy due to collision ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mu21

2

mu21

3

mu21

4

mu21

5

10. A particle moves along the X - axis with velocity  . What will

be work done by the forces acting on particle during interval it moves

from x = 0 to x = d ? (Assume mass of the aprticle is m ) .

A. 

v = k√x

mk2d
1

2

https://dl.doubtnut.com/l/_Wn0KZwPUIO1J
https://dl.doubtnut.com/l/_XFucmZJ03Jrc


B. 

C. 

D. 

Answer: A

Watch Video Solution

mk2d
1

4

mkd21

2

mkd21

4

11. A force of constant magnitude acts on a particle in such a way that it

always remains perpendicular to velocity . If motion is taking place in a

plane then

A. Velocity of the particle remians constant

B. Acceleration of the particle remains constant

C. Kinetic energy of the particle remains constant

D. Particle moves on a parabolic path

Answer: C

https://dl.doubtnut.com/l/_XFucmZJ03Jrc
https://dl.doubtnut.com/l/_VECmlESVpDt2


Watch Video Solution

12. A pendulum bob is rotated in a vertical circle with one end of string of

length l �xed at a position . At a certain instant bob is at its lowest

position and is moving with speed u . Calculate the magnitude of change

in velocity when string becomes horizontal for a moment .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√(u2 − gl)

√2(u2 − gl)

√3(u2 − gl)

2√(u2 − gl)

13. A shell is �red from a gun and it explodes in two pieces at the highest

point of trajectory . One piece retraces its apth to gun . What will be the

https://dl.doubtnut.com/l/_VECmlESVpDt2
https://dl.doubtnut.com/l/_F6HtAslfpJCx
https://dl.doubtnut.com/l/_iI8BChTRk319


velocity of other part just after explosion if shell is �red with a speed u at

an angle  with the horizontal ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

u cos θ

2u cos θ

3u cos θ

4u cos θ

14. A particle is projected vertically upwards with a speed of .

After some time, when it again passes through the point of projection, its

speed is found to be . It is known that the work done by air

resistance is same during upward and downward motion. Then the

maximum height attained by the particle is (take )

A. 4 m

16ms− 1

8ms− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_iI8BChTRk319
https://dl.doubtnut.com/l/_sGKjwqNOFSHY


B. 8 m

C. 16 m

D. 10 m

Answer: B

Watch Video Solution

15. An object is kept at rest . Object explodes in two parts of unequal

masses .

A. Both parts move in the same direction

B. Both parts move in same direction but along di�erent lines .

C. Both parts move in opposite directions with same speed .

D. Both parts move in opposite directions with di�erent speed .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_sGKjwqNOFSHY
https://dl.doubtnut.com/l/_uOA9jr4ricfb


16. There are two springs P and Q . Spring constant for P is K and that for

Q is 3K . Both the springs are elongated by applying force of same

magnitude . If U is energy stored in spring P then energy stores in spring

Q is

A. 3U

B. U/3

C. 9U

D. U/9

Answer: B

Watch Video Solution

17. A spring force constant k is cut into two parts such that one piece is

double the length of the other. Then the long piece will have a force

constatnt of

https://dl.doubtnut.com/l/_uOA9jr4ricfb
https://dl.doubtnut.com/l/_GkhbqSrLPvDP
https://dl.doubtnut.com/l/_cDDpxw6XQU2F


A. K/2

B. 3K/2

C. 2K/3

D. 2K

Answer: B

Watch Video Solution

18. Change in potential energy of the system is equal to

A. Negative of the work done by external forces .

B. Negative of the work done by internal conservative forces .

C. Negative of the work done by all forces

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cDDpxw6XQU2F
https://dl.doubtnut.com/l/_iVeRKbgFeLoW


19. A ball collides with an inclined plane of inclination  after falling

through a distance h. if it moves horizontal just after the impact, the

coe�cient of restitution is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

tan2 θ

cot2 θ

tan θ

cot θ

20. Change in kinetic energy of the system is equal to

A. Work done by all the forces ( internal and external )

B. Work done by external forces .

https://dl.doubtnut.com/l/_iVeRKbgFeLoW
https://dl.doubtnut.com/l/_B8l5pAespoXv
https://dl.doubtnut.com/l/_pCpIbqr0fuUn


C. Work done by internal conservative forces .

D. None of these

Answer: A

Watch Video Solution

21. A body kept at rest explodes in four identical fragments and it is found

that three of them move along mutually perpendicular directions with

same kinetic energy K . Total energy released in the explosion is

A. 3k

B. 4K

C. 6K

D. 8K

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pCpIbqr0fuUn
https://dl.doubtnut.com/l/_B7nKMebULYa1


22. Two particles of equal masses moving with same collide perfectly

inelastically. After the collision the combined mass moves with half of the

speed of the individual masses. The angle between the initial momenta of

individual particle is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

30∘

6∘

120∘

23. Change in total energy of the system is equal to

A. Work done by all the forces ( internal and external )

https://dl.doubtnut.com/l/_B7nKMebULYa1
https://dl.doubtnut.com/l/_WXovmZOOvLPQ
https://dl.doubtnut.com/l/_4ialAafIBgCN


B. Work done by external forces .

C. Work done by internal conservative forces .

D. None of these

Answer: B

Watch Video Solution

24. If P represents linear momentum , K represents kinetic energy and T

temperature, then quantities remaining constant in collision are

A. P,K and T

B. P only

C. K and T

D. T only

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4ialAafIBgCN
https://dl.doubtnut.com/l/_Iz9s8liwSrvH


25. A ball of mass  moving with a certain speed collides elastically with

another ball of mass  kept at rest . If the �rst ball starts moving in

reversed direction after the impact then

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

m1

m2

m1 = m2

m1 > m2

m1 < m2

26. A block of mass m moving with speed v , collides head on with another

block of mass 2m at rest . 

If coe�cient of restitution is  then what is velocity of �rst block after

the impact ?

1

2

https://dl.doubtnut.com/l/_Iz9s8liwSrvH
https://dl.doubtnut.com/l/_r3mTKiH96Bz0
https://dl.doubtnut.com/l/_XeBGRJ5Od2Oa


A. Zero

B. v/2

C. v/4

D. v/6

Answer: A

Watch Video Solution

27. If resultant of forces acting on a system is zero then

A. Work done by each force must be zero .

B. Total work done by all forces must be zero .

C. Total work done by all the forces may be non - zero

D. Kinetic energy of the system must remain constant .

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XeBGRJ5Od2Oa
https://dl.doubtnut.com/l/_HKPrp7n8HL1Q


28. Consider two observers moving with respect to each other at a speed

v along·a straight line. They observe a block of mass m moving a distance

1 on a rough surface. The following quantities will be same as observed by

the observers

A. Total work done by all the forces

B. Work done by force of friction

C. Acceleration of the block

D. Kinetic energy of the block at a certain instant

Answer: C

Watch Video Solution

29. Block  is hanging from a vertical spring and is at rest. Block  strikes

the block  with velocity  and sticks to it. Then the value of  for which

the spring just attains natural length is 

A B

A v v

https://dl.doubtnut.com/l/_HKPrp7n8HL1Q
https://dl.doubtnut.com/l/_Vs5LUazVEsPF
https://dl.doubtnut.com/l/_WWqnZ6zTe4Bm


https://dl.doubtnut.com/l/_WWqnZ6zTe4Bm


Objective Type Questions B Multiple Choice Questions

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
6mg2

K

√
3mg2

K

√
12mg2

K

2√
mg2

K

1. A 25 kg crate starting from rest at the top slides down a plane that

makes an angle of  with the horizontal . Whe it reaches the bottom of

the 10 m long slide , its velocity is 8 m/s . The work done by the fore of

friction is closest to a value of :

A. J

30∘

17 × 102

https://dl.doubtnut.com/l/_WWqnZ6zTe4Bm
https://dl.doubtnut.com/l/_5LHlBgrWEpMh


B. J

C. J

D. J

Answer: D

Watch Video Solution

8.5 × 102

6.5 × 102

4.5 × 102

2. Two springs A and B  are stretched by applying forces of

equal magnitudes at the four ends. If the energy stored in A is E, that in B

is :

A. E/4

B. E/2

C. E

D. 2E

Answer: B

(kA = 2kB)

https://dl.doubtnut.com/l/_5LHlBgrWEpMh
https://dl.doubtnut.com/l/_E2yYCRvhX5gK


Watch Video Solution

3. A body initially rest and sliding along a frictionless trick from a height 

(as shown in the �gure) just completes a vertical circle of diameter

. The height  is equal to  

A. D

B. D

C. D

D. D

Answer: D

W t h Vid S l ti

h

AB = D h

7
5

3

2

5

4

https://dl.doubtnut.com/l/_E2yYCRvhX5gK
https://dl.doubtnut.com/l/_a0vnTpSsbtWu


Watch Video Solution

4. A particle of mass  moving with velocity  strikes a stationary particle

of mass  and sticks to it. The speed of the system will be.

A. 3v

B. v/3

C. 2v

D. v/2

Answer: B

Watch Video Solution

m v

2m

5. An ideal spring with spring constant k is hung from the ceiling and a

block of mass M is attached to its lower end. The mass is released with

the spring initially unstretched. Then the maximum extension in the

spring is

https://dl.doubtnut.com/l/_a0vnTpSsbtWu
https://dl.doubtnut.com/l/_QmhYpwsH9uZu
https://dl.doubtnut.com/l/_AJw1QO1RKF6y


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4Mg

k

2Mg

k

Mg

k

Mg

2k

6. A uniform chain of length  and mass  is lying on a smooth table

and one-third of its length is hanging vertically down over the edge of

the table. If g is the acceleration due to gravity, the work required to pull

the hanging part on to the table is

A. Mgl

B. Mg/9

C. Mgl/3

D. Mgl/18

L M

https://dl.doubtnut.com/l/_AJw1QO1RKF6y
https://dl.doubtnut.com/l/_ELjOKUmiKOFN


Answer: D

Watch Video Solution

7. A machine which is 75 percent e�cient, uses 12 joules of energy in

lifting up a 1 kg mass through a certain distance. The mass is then

allowed to fall through that distance. The velocity at the end of its fall is

(in )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 1

√24

√32

√18

√9

https://dl.doubtnut.com/l/_ELjOKUmiKOFN
https://dl.doubtnut.com/l/_aGg6wpU8WCEu


8. A moving block having mass m, collides with another stationary block

having mass 4m. The lighter block comes to rest after collision. When the

initial velocity of the lighter block is v, then the value of coe�cient of

restitution (e) will be

A. 0.8

B. 0.25

C. 0.5

D. 0.4

Answer: B

Watch Video Solution

9. A block of mass  at rest is acted upon by a force  for a time t. The

kinetic energy of block after time t is

A. 

m F

P 2t2

m

https://dl.doubtnut.com/l/_740RiCUv3aJQ
https://dl.doubtnut.com/l/_W5Ak3xwwFM3y


B. 

C. 

D. 

Answer: B

Watch Video Solution

P 2t2

2m

P 2T 2

3m

Pt

2m

10. A car of mass 1000kg accelerates uniformly from rest to a velocity of

 in 5 seconds. Calculate (i) its acceleration (ii) its gain in KE (iii)

average power of the engine during this period.

A. 2000 W

B. 22500 W

C. 5000 W

D. 2250 W

Answer: B

54km/h

https://dl.doubtnut.com/l/_W5Ak3xwwFM3y
https://dl.doubtnut.com/l/_VnAnssV1TP42


Watch Video Solution

11. A quarter horse power motor runs at a speed of 600 r . p . m .

Assuming 40% e�ciency the work done by the motor in one rotation will

be

A.  J

B. 7400 J

C.  ergs

D. J

Answer: A

Watch Video Solution

7.46

7.46

74.6

12. A body of mass  collides elastically with another mass  at rest.

There is maximum transfer of energy when :

M1 M2

https://dl.doubtnut.com/l/_VnAnssV1TP42
https://dl.doubtnut.com/l/_X9K9eXLEXNlL
https://dl.doubtnut.com/l/_mvZnMmJQ8r35


A. 

B. 

C. 

D. Same for all values of 

Answer: C

Watch Video Solution

M1 > M2

M1 < M2

M1 = M2

M1 and M2

13. A machine is delivering constant power to drive a body along a

straight line. What is the relation between the distance travelled by the

body against time ?

A. 

B. 

C. 

D. t

t3 / 4

t3 / 2

√t

https://dl.doubtnut.com/l/_mvZnMmJQ8r35
https://dl.doubtnut.com/l/_152Tjc6pGWOo


Answer: B

Watch Video Solution

14. A toy gun a spring of force constant . When changed before being

triggered in the upward direction, the spring is compressed by a distance

. If the mass of the shot is , on the being triggered it will go up to a

height of

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

k

x m

2mg

kx2

kx2

mg

kx

mg

kx2

2mg

https://dl.doubtnut.com/l/_152Tjc6pGWOo
https://dl.doubtnut.com/l/_mw11jQAD9mHw


15. A particle of mass m1 is moving with a velocity  and another particle

of mass  is moving with a velocity v2. Both of them have the same

momentum but their di�erent kinetic energies are E1 and E2 respectively.

If  then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v1

m2

m1 > m2

=
E1

E2

m1

m2

E1 > E2

E1 = E2

E1 < E2

16. A ball is dropped form a height of 20 cm . Ball rebounds to a height of

10 cm . What is the loss of energy ?

A. 0.25

https://dl.doubtnut.com/l/_QVFZFP1xmbkh
https://dl.doubtnut.com/l/_voDYqkahshOR


B. 0.75

C. 0.5

D. 1

Answer: C

Watch Video Solution

17. The power of a water pump is 2 kW. If  the amount of

water it can raise in 1 min to a height of 10 m is :

A. 2000 lit

B. 1000 lit

C. 1000 lit

D. 1200 lt

Answer: D

Watch Video Solution

g = 10m/s2,

https://dl.doubtnut.com/l/_voDYqkahshOR
https://dl.doubtnut.com/l/_RB5zVo5jOkwd


18. Water falls from a height of  at the rate  to operate a

turbine. The losses due to frictional forces are  of energy . How

much power is generated to by the turbine? (g=10 m//s^(2))`.

A. 10.2 kW

B. 12.3 kW

C. 7.0 kW

D. 8.1 kW

Answer: D

Watch Video Solution

60m 15kg/s

10 %

19. A ball is released from the top of a tower. The ratio of work done by

force of gravity in 1st second, 2nd second and 3rd second of the motion

of ball is

https://dl.doubtnut.com/l/_RB5zVo5jOkwd
https://dl.doubtnut.com/l/_6wglwXVnKWv1
https://dl.doubtnut.com/l/_ax2LxbFPulMP


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2: 3

1: 4: 9

1: 3: 5

1: 5: 3

20. A shell of mass  is ejected from a gun of mass  by an

explosion that generate  of energy. The initial velocity of the shell

is

A. 

B. 

C. 

D. 

200g 4kg

1.05kJ

80  m s− 1

40  m s− 1

120  ms− 1

100  m s− 1

https://dl.doubtnut.com/l/_ax2LxbFPulMP
https://dl.doubtnut.com/l/_YmW6ErPyitgX


Answer: D

Watch Video Solution

21. A vertical spring with force constant  is �xed on a table. A ball of

mass  at a height  above the free upper end of the spring falls

vertically on the spring , so that the spring is compressed by a distance .

The net work done in the process is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k

m h

d

mg(h + d) − Kd21

2

mg(h − d) + Kd21

2

mg(h − d) − Kd21

2

mg(h + d) + Kd21

2

https://dl.doubtnut.com/l/_YmW6ErPyitgX
https://dl.doubtnut.com/l/_dYo9FdtQ21td


22. A body of mass  is under a constant force which causes a

displacement  metre in it, given by the relation , where  is in

seconds. Work done by the force in 2 seconds is

A.  J

B.  J

C. J

D.  J

Answer: B

Watch Video Solution

3kg

s s = t21

3
t

19

5

5

19

3

8

8

3

23. 300J of work is done in slinding a 2 kg block up an inclined plane of

height 10m. Taking g =  , work done against friction is

A. 1000 J

B. 200 J

10m/s2

https://dl.doubtnut.com/l/_pIkF8LaDIGJo
https://dl.doubtnut.com/l/_29AJ0L61JmfK


C. 100 J

D. Zero

Answer: C

Watch Video Solution

24. A body of mass  is thrown upwards with a velocity . It

momentarily comes to rest after attaining a height of . How much

energy is lost due to air friction? 

A. 30 J

B. 40 J

C. 10 J

D. 20 J

Answer: D

Watch Video Solution

1kg 20ms− 1

18m

(g = 10ms− 2)

https://dl.doubtnut.com/l/_29AJ0L61JmfK
https://dl.doubtnut.com/l/_PF56SLJ0Xdt2


25. A ball moving with velocity  collides head on with another

stationary ball of double the mass. If the coe�cient of restitution is ,

then their velocities (in ) after collision will be

A. 1,0.5

B. 0,2

C. 0,1

D. 1,1

Answer: C

Watch Video Solution

2ms− 1

0.5

ms− 1

26. The kinetic energy of a body becomes four times its initial value.The

new linear momentum will be:

A. four times the initial value

https://dl.doubtnut.com/l/_PF56SLJ0Xdt2
https://dl.doubtnut.com/l/_89VcnmG7lj9N
https://dl.doubtnut.com/l/_mPZPkN7gjHoF


B. thrice the initial value

C. twice the initial value

D. same as the initial value

Answer: C

Watch Video Solution

27. If the potential energy of a spring is V on stretching it by , then its

potential energy when it is stretched by  will be

A. 

B. 

C. 25 U

D. 5 U

Answer: C

Watch Video Solution

2cm

10cm

U

25

U

5

https://dl.doubtnut.com/l/_mPZPkN7gjHoF
https://dl.doubtnut.com/l/_T7tdgoG08FQO


28. The potential energy of a body is given by  (where x is

the displacement). The magnitude of force acting on the partical is

A. inversely proportional to x

B. proportional to 

C. proportional to 

D. constant

Answer: C

Watch Video Solution

U = A − Bx2

x2

x2

29. An open knife of mass m is dropped from a height h on a wooden

�oor. If the blade penetrates up to the depth d into the wood. The

average resistance o�ered by the wood to the knife edge is .

A. mg(1 + )
h

d

https://dl.doubtnut.com/l/_T7tdgoG08FQO
https://dl.doubtnut.com/l/_mD0gWnTzqBLW
https://dl.doubtnut.com/l/_j9qmUoFwzq9I


B. 

C. 

D. mg

Answer: A

Watch Video Solution

mg(1 + )
2

h

d

mg(1 − )
h

d

30. An elevator is run by the cables at constant speed . The total work

done by the elevator is :

A. negative

B. positive

C. zero

D. positive or negative depending on the direction of motion .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_j9qmUoFwzq9I
https://dl.doubtnut.com/l/_zAJ3QTbkkqJx


31. A stationary partical explodes into two partical of a masses

 which move in opposite direction with velocities .

The ratio of their kinetic energies  is

A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

m1 and m2 v1 and v2

E1 /E2

m2 /m1

m1 /m2

m1 v1
v2

m2

32. A neutron makes a head-on elastic collision with a stationary

deuteron. The fraction energy loss of the neutron in the collision is

A. 16/81

https://dl.doubtnut.com/l/_zAJ3QTbkkqJx
https://dl.doubtnut.com/l/_N62pb0bVV9o8
https://dl.doubtnut.com/l/_OoNtNZxlzkKx


B. 

C. 

D. 

Answer: B

Watch Video Solution

8/9

8/27

2/3

33. A mass of  moving with a speed of  on a horizontal

smooth surface, collides with a nearly weightless spring of force constant

 The maximum compression of the spring would be.

A. m

B. m

C. m

D. m

Answer: D

0.5kg 1.5m/s

k = 50N /m

0.12

1.5

0.5

0.15

https://dl.doubtnut.com/l/_OoNtNZxlzkKx
https://dl.doubtnut.com/l/_pjJ7Orbn7wja


Watch Video Solution

34. A radioactive nucleus of mass number A, initially at rest, emits an 

particle with a speed v. What will be the recoil speed of the daughter

nucleus ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

α −

2v

A + 4

4v

A + 4

4v

A − 4

2v

A − 4

35. A bomb of mass  explodes in air into two pieces of masses 

and . The smaller mass goes at a speed of . The total energy

imparted to the two fragments is :

3.0kg 2.0kg

1.0kg 80m/s

https://dl.doubtnut.com/l/_pjJ7Orbn7wja
https://dl.doubtnut.com/l/_8E3fXPPZ8vVN
https://dl.doubtnut.com/l/_QGLoO8Sg6kQd


A.  kJ

B. 

C.  kJ

D.  kJ

Answer: B

Watch Video Solution

1.07

2.14kJ

2.4

4.8

36. The particle executing simple harmonic motion has a kinetic energy

. The maximum values of the potential energy and the energy

are respectively

A. 

B. 

C. 

D. 

K0 cos2 ωt

and K0
K0

2

K0 and 2K0

K0 and K0

0 and 2K0

https://dl.doubtnut.com/l/_QGLoO8Sg6kQd
https://dl.doubtnut.com/l/_1v9lMpFKz0vx


Answer: D

Watch Video Solution

37. An engine pumps water continously through a hose. Water leave the

hose with a velocity  and  is the mass per unit length of the Water jet.

What is the rate at Which kinetic energy is imparted to water?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v m

mv2

mv21

2

m2v21

2

mv31

2

38. The potential energy of a system increased if work is done

https://dl.doubtnut.com/l/_1v9lMpFKz0vx
https://dl.doubtnut.com/l/_5Q2SCFO8KzKs
https://dl.doubtnut.com/l/_RcecRBcTMfj0


A. upon the system by a noncenservative force

B. by the system against a canservative force

C. by the system against a nonconservative force

D. upon the system by a conservative force

Answer: D

Watch Video Solution

39. An object of mass 500 g , initially at rest , is acted upon by a variable

force whose X - component varies with X in the manner shown . The

velocites of the object at the points X = 8 m and X = 12 m , would have the

respective values of (nearly ) 

A. 18 m/s and 20.6 m/s

B. 18 m/s and 24.4 m/s

C. 23 m/s and 24.4 m/s

https://dl.doubtnut.com/l/_RcecRBcTMfj0
https://dl.doubtnut.com/l/_HJmcWe4HLFMa


D. 23 m/s and 20.6 m/s

Answer: B

View Text Solution

40. Two sphere  of masses  respectivelly colides. A is

at rest initally and  is moving with velocity  along x-axis. After collision

 has a velocity  in a direction perpendicular to the original direction.

The mass  moves after collision in the direction.

A.  to the X - axis

B. same as that of B

C. opposite to that of B

D.  to the X - axis

Answer: D

Watch Video Solution

A and B m1 and m2

B v

B
v

2

A

θ = tan− 1( − )
1

2

θ = tan− 1( )
1

2

https://dl.doubtnut.com/l/_HJmcWe4HLFMa
https://dl.doubtnut.com/l/_vC23RXcmTnzh


41. The potential energy of a particle in a force �eld is: 

,. Where  and  are positive  

constants and  is the distance of particle from the centre of the �eld. For

stable equilibrium the distance of the particle is

A. B/A

B. B/2A

C. 2A/B

D. A/B

Answer: A

Watch Video Solution

U = −
A

r2

B

r
A B

r

42. Two similar springs  and  have spring constant  and  such

that . They are stretched, �rst by the same amount (case a),

then the same force (case b). The work done by the spring  and 

are related as, in case (b), respectively

P Q KP KQ

KP > KQ

WP WQ

https://dl.doubtnut.com/l/_Mr4giKuvojd9
https://dl.doubtnut.com/l/_EgGbboIlzqEL


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

WP = WQ, WP > WQ

WP = WQ, WP = WQ

WP > WQ, WQ > WP

WP < WQ, WQ < WP

43. A partical of mass  is driven by a machine that deleveres a constant

power  watts. If the partical starts from rest the force on the partical at

time  is

A. 

B. 

C. 

D. 

m

k

t

√ t− 1 / 2mk

2

√mkt− 1 / 2

√2mkt− 1 / 2

√mkt− 1 / 21

2

https://dl.doubtnut.com/l/_EgGbboIlzqEL
https://dl.doubtnut.com/l/_X4JVQyAUsWcN


Answer: C

Watch Video Solution

44. Body  of mass  moving with speed  collides with another body

 of mass  at rest, the collision is head on and elastic in nature. After

the collision the fraction of energy lost by colliding body  is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A 4m u

B 2m

A

1

9

8

9

4
9

5

9

https://dl.doubtnut.com/l/_X4JVQyAUsWcN
https://dl.doubtnut.com/l/_RGOcikSIjKyh


45. A force  acts on a particle in y-direction where F is in

Newton and y in meter. Wrok done by this force to move the particle from

 to  is:

A. 30 J

B. 5 J

C. 25 J

D. 20 J

Answer: B

Watch Video Solution

F = 20 + 10y

y = 0 y = 1m

46. A particle of mass 5 m at rest suddenly breaks on its own into three

fragments . Two fragments of mass m of each move along mutully

perpendicular direction with speed v each . The energy released suring

the process is

https://dl.doubtnut.com/l/_JmBOVehEFelm
https://dl.doubtnut.com/l/_C4fi6vo8KfJP


Objective Type Questions Jee Main Other State Boards For Engineering

Entrance

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mv24
3

mv23

5

mv25

3

mv23

2

1. It is found that if a neutron su�ers an elastic collinear collision with

deuterium at rest, fractional loss of its energy is , while for its similar

collision with carbon nucleus at rest, fractional loss of energy is . The

values of  and  are respectively :

A. (0,0)

pd

pc

pd pc

https://dl.doubtnut.com/l/_C4fi6vo8KfJP
https://dl.doubtnut.com/l/_lMVLtv7Ir1Gb


B. (0,1)

C. (0.89,0.28)

D. (0.28,0.89)

Answer: C

Watch Video Solution

2. The block of mass  moving on the frictionless horizontal surface

collides with the spring constant  and compresses it by length  . The

maximum momention of the block after collision is 

M

k L

https://dl.doubtnut.com/l/_lMVLtv7Ir1Gb
https://dl.doubtnut.com/l/_UwQdFAzp6mfE


A.  L

B. 

C. zero

D. 

Answer: A

Watch Video Solution

√MK

KL2

2M

ML2

K

3. An oscillator of mass M is at rest in its equilibrium position in a

potential . A particle of mass m comes from right with

speed u and collides completely inelastically with M and sticks to it. The

process repeats every time the oscillator crosses its equilibrium position.

The amplitude of oscilllations after 13 collisions is : (M=10, m=5, u=1 ,k=1)

A. 

B. 

C. 

V = k(x − X)21

2

2

3

1

√3

√
3

5

https://dl.doubtnut.com/l/_UwQdFAzp6mfE
https://dl.doubtnut.com/l/_77exj60WmP78


D. 

Answer:

Watch Video Solution

1

2

4. Three blocks A, B and C are lying on a smooth horizontal surface, as

shown in the �gure. A and B have equal masses, m while C has mass M.

Block A is given an inita speed v towards B due to which it collides with B

perfectly inelastically. The combined mass collides with C, also perfectly

inelastically  of the initial kinetic energy is lost in whole process.

What is balue of M//M? 

A. 2

B. 4

C. 5

th
5

6

https://dl.doubtnut.com/l/_77exj60WmP78
https://dl.doubtnut.com/l/_YUC7lKoDIX6m


D. 3

Answer: B

Watch Video Solution

5. A ball of mass 0.2 kg is thrown vertically upwards by applying a force by

hand. If the hand moves 0.2 m while applying the force and the ball goes

upto 2 m height further, �nd the magnitude of the force. (Consider

).

A. 4N

B. 16 N

C. 20 N

D. 22 N

Answer: B

Watch Video Solution

g = 10m/s2

https://dl.doubtnut.com/l/_YUC7lKoDIX6m
https://dl.doubtnut.com/l/_CwcQDZT1b39Z


6. A locomotive of mass m starts moving so that its velocity varies

according to the law , where a is a constant, and s is the

distance covered. Find the total work performed by all the forces which

are acting on the locomotive during the �rst t seconds after the

beginning of motion.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v = a√s

8ma4t2

ma4t21

4

4ma4t2

ma4t21

8

7. A block of mass m, lying on a smooth horizontal surface, is attached to

a spring (of negligible mass) of spring constant k. The other end of the

spring is �xed, as shown in the �gure. The block is initally at rest in its

https://dl.doubtnut.com/l/_0rsDV18FV3yt
https://dl.doubtnut.com/l/_BILWYsWc1e0P


equilibrium position. If now the block is pulled withe a constant force F,

the maximum speed of the block is : 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F

π√mk

πF

√mk

F

√mk

2F

√mk

8. A block of mass 0.50 kg is moving with a speed of 2.00 m/s on a smooth

surface. It strikes another mass of 1.00 kg and then they move together as

a single body. The energy loss during the collision is

https://dl.doubtnut.com/l/_BILWYsWc1e0P
https://dl.doubtnut.com/l/_SfY82Nzwbmmx


A. 0.16 J

B. 1.00 J

C. 0.67 J

D. 0.34 J

Answer: C

Watch Video Solution

9. A particle is moving in a circular path of radius a under the action of an

attractive potential . Its total energy is :

A. Zero

B. 

C. 

D. 

Answer: C

U = −
k

2r2

−
3
2

k

a2

−
k

4a2

k

2a2

https://dl.doubtnut.com/l/_SfY82Nzwbmmx
https://dl.doubtnut.com/l/_pDvkrUsk11PH


Watch Video Solution

10. A spherical ball of mass  is stationary at the top of a hill of height

 , it rolls down a smooth surface to the ground , then climbs up

another bill of height of  and �nal rolls down to a horizontal base at

a height of  about the ground . The velocity attained by the ball is

A. 40 m/s

B. 20 m/s

C. 10 m/s

D. m/s

Answer: A

Watch Video Solution

20kg

100m

30m

20m

10√30

11. A force acts on a 2 kg object so that its position is given as a function

of time as  What is the work done by this force in �rst 5x = 3t2 + 5.

https://dl.doubtnut.com/l/_pDvkrUsk11PH
https://dl.doubtnut.com/l/_aW5sb8Nnwq3N
https://dl.doubtnut.com/l/_OBnmj4lCncks


seconds ?

A. 850 J

B. 900 J

C. 875 J

D. 950 J

Answer: A

Watch Video Solution

12. At time  particle starts moving along the  axis. If its kinetic

energy increases uniformly with time , the net force acting on it must

be proportional to

A. Constant

B. t'

C. 

t = 0s x −

' t'

1

√t

https://dl.doubtnut.com/l/_OBnmj4lCncks
https://dl.doubtnut.com/l/_qRMGViy2b4qr


D. 

Answer: B

Watch Video Solution

√t

13. When a rubber-band is stretched by a distance x, it exerts a restoring

force of magnitude  where a and b are constants. The work

done in stretching the unstretched rubber band by L is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F = ax + bx2

( + )
1

2
aL2

2
bL3

3

aL2 + bL3

(aL2 + bL2)
1

2

+
aL2

2
bL3

3

https://dl.doubtnut.com/l/_qRMGViy2b4qr
https://dl.doubtnut.com/l/_WNGHYQa6H4Qp
https://dl.doubtnut.com/l/_2q1keI6poSrX


14. A particle of mass m moving in the x direction with speed 2v is hit by

another particle of mass 2m moving in they y direction with speed v. If the

collision is perfectly inelastic, the percentage loss in the energy during

the collision is close to :

A. 0.5

B. 0.56

C. 0.62

D. 0.44

Answer: D

Watch Video Solution

15. A mass m moves with a velocity v and collides inelastically with

another identical mass. After collision the 1st mass moves with velocity

 in a direction perpendicular to the initial direction of motion. Find

the speed of the second mass after collision

v

√3

https://dl.doubtnut.com/l/_2q1keI6poSrX
https://dl.doubtnut.com/l/_pSfZWoHGoi9b


A. v

B. v

C. 

D. 

Answer: B

Watch Video Solution

√3

2v

√3

v

√3

16. A block of mass  is connceted to a spring of unknown

spring constant k. It is compressed to a distance x from its equilibrium

position and released from rest. After approaching half the distance

 from the euilibrium position, it hits another block and comes to

rest momentarily, while the other block moves with velocity . The

total initial energy of the spring is :

A. 0.3 J

B. 0.6 J

m = 0.1kg

( )
x

2

3ms− 1

https://dl.doubtnut.com/l/_pSfZWoHGoi9b
https://dl.doubtnut.com/l/_UWUnCynM7xS6


C. 0.8 J

D. 1.5 J

Answer: C

Watch Video Solution

17. Three masses m , 2m and 3m are moving in X-Y plane with speed 3u ,

2u and u respectively as shown in �gure . The three masses collide at the

same point at P and stick together . The velocity of resulting mass will be :

A. 

B. 

C. 

D. 

Answer: B

Vi T t S l ti

( î + √3ĵ)
u

12

( î − √3ĵ)
u

12

( − î + √3ĵ)
u

12

( − î − √3ĵ)
u

12

https://dl.doubtnut.com/l/_UWUnCynM7xS6
https://dl.doubtnut.com/l/_CJMdPA0EpQSk


View Text Solution

18. The upper half of an inclined plane with inclination  is perfectly

smooth while the lower half is rough. A body starting from rest at the top

will again come to rest at the bottom if the coe�cient of friction for the

lower half is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ϕ

2 sinϕ

2 cos ϕ

2 tanϕ

tanϕ

19. A block of mass 'm' is connected to another block of mass 'M' by a

spring (massless) of spring constant 'k' The blocks are kept on a smooth

https://dl.doubtnut.com/l/_CJMdPA0EpQSk
https://dl.doubtnut.com/l/_BLkzRMvpyiyL
https://dl.doubtnut.com/l/_pPrgCVaAgFPa


horizontal plane. Initially the blocks are at rest and the spring is

unstretched Then a constant force 'F' starts acting on the block of mass

'M' to pull it. Find the force on the block of mass 'm' :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(M + m)F

m

mF

(m + M)

MF

(m + M)

mF

M

20. A mass of M kg is suspended by a weightless string. The horizontal

force that is required to displace it until the string makes an angle of 

with the initial vertical direction is

A. 

B. Mg

45∘

Mg(√2 + 1)

https://dl.doubtnut.com/l/_pPrgCVaAgFPa
https://dl.doubtnut.com/l/_0p8fsPcCN9Ca


C. 

D. 

Answer: D

Watch Video Solution

Mg

√2

Mg(√2 − 1)

21. A point particle of mass m, moves long the uniformly rough track PQR

as shown in �gure. The coe�cient of friction, between the particle and

the rough track equals . The particle is released, from rest from the

point P and it comes to rest at a point R. The energies, lost by the ball,

over the parts, PQ and QR, of the track, are equal to each other, and no

energy is lost when particle changes direction from PQ to QR. 

The value of the coe�cient of friction  and the distance x , are,

μ

μ ( = QR)

https://dl.doubtnut.com/l/_0p8fsPcCN9Ca
https://dl.doubtnut.com/l/_b8iOSe5FfEZ3


respectively close to: 

A. 0.2and 6.5 m

B. 0.2 and 3.5 m

C. 0.29 and 3.4 m

D. 0.29 and 6.5 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_b8iOSe5FfEZ3


Watch Video Solution

22. A body of mass  is moving in a medium and experiences

a frictional force  Its initial speed is . If , after 

, its energy is , the value of  will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m = 10− 2kg

F = − Kυ2. υ0 = 10ms− 2

10s mυ2
0

1

8
k

10− 3  kg m − 1

10− 3  kg s − 1

10− 4  kg m − 1

10− 1  kg m − 1

23. A time dependent force  acts on a particle of mass . If the

particle starts from rest, the work done by the force during the �rst

 will be

F = 6t 1kg

1 sec.

https://dl.doubtnut.com/l/_b8iOSe5FfEZ3
https://dl.doubtnut.com/l/_sE2h0MtJAeUp
https://dl.doubtnut.com/l/_oX0blaKUUGqD


A. 4.5 J

B. 22 J

C. 8 J

D. 18 J

Answer: A

Watch Video Solution

24. An object is dropped from a height h from the ground . Every time it it

hits ground it loses 50 % of its kinetic energy . The total distance covered

as  is :

A. 3h

B. 

C.  h

D.  h

t → ∞

∞

5

3

8

3

https://dl.doubtnut.com/l/_oX0blaKUUGqD
https://dl.doubtnut.com/l/_KFtbvTiQvtei


Answer: A

View Text Solution

25. A conical pendulum of length 1 m makes an angle  w.r.t . Z -

axis and moves in a circle in the Xy plane . The radius of the circle in the

XY plane . The radius of the circle is 0.4 m and its centre is vertically below

O . The speed of the pendulum , in its circular path , will be : (Take

)  

A. 0.4 m/s

B. 4 m/s

C. 0.2 m/s

D. 2 m/s

Answer: D

View Text Solution

θ = 45∘

g = 10  m s− 2

https://dl.doubtnut.com/l/_KFtbvTiQvtei
https://dl.doubtnut.com/l/_LQzAC01WxQM4


26. Two particles of masses M and 2M, moving as shown, with speeds of

10 m/s and 5 m/s, collide elastically at the origin. After the collision, they

move along the indicated diretions with speeds  and  respectively.

The value of  and  are nearly:  

A. 6.5 m/s and 6.3 m/s

B. 3.2 m/s and 6.3 m/s

C. 6.5 m/s and 3.2 m/s

D. 3.2 m/s and 12.6 m/s

v1 v2

v1 v2

https://dl.doubtnut.com/l/_LQzAC01WxQM4
https://dl.doubtnut.com/l/_AjC3R7zoMP4L


Answer: A

Watch Video Solution

27. A car weight W is on an inclined road that rises by 100 m over a

distance of 1 km and applies a constant frictional force  on the car .

While moving uphill on the road at a speed of  , the car needs

power P . If it needs power  while moving downwill at speed v then

value of v is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

W

20

10  m s− 1

P

2

20  ms− 1

15  m s− 1

10  m s− 1

5  m s− 1

https://dl.doubtnut.com/l/_AjC3R7zoMP4L
https://dl.doubtnut.com/l/_bvqtTw6vN2oW
https://dl.doubtnut.com/l/_CgFbvp1CPn6y


28. Velocity -time graph for a body of mass 10 kg is shown in �gure. Work -

done on the body in �rst two seconds of the motion is : 

A. 12000 J

B.  J

C.  J

D. 

Answer: C

Watch Video Solution

−12000

−4500

−9300

https://dl.doubtnut.com/l/_CgFbvp1CPn6y


Watch Video Solution

29. In a collinear collision, a particle with an initial speed v0 strikes a

stationary particle of the same mass. If the �nal total kinetic energy is

50% greater than the original kinetic energy, the magnitude of the

relative velocity between the two particles, after collision, is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v0

2

v0

√2

v0

4

√2v0

30. A wedge of mass M = 4m lies on a frictionless plane. A particle of mass

m approaches the wedge with speed v. There is no friction between the

https://dl.doubtnut.com/l/_CgFbvp1CPn6y
https://dl.doubtnut.com/l/_diEwVJLYY1JO
https://dl.doubtnut.com/l/_vxnnoTfrq3YA


particle and the plane or between the particle and the wedge. The

maximum height climbed by the particle on the wedge is given by:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v2

2g

2v2

7g

2v2

5g

v2

g

31. A particle of mass ‘m’ is moving with speed ‘2v’ and collides with a

mass ‘2m’ moving with speed ‘v’ in the same direction. After collision, the

�rst mass is stopped completely while the second one splits into two

particles each of mass ‘m’, which move at angle  with respect to the

original direction. The speed of each of the moving particle will be:

A. v

45∘

2√2

https://dl.doubtnut.com/l/_vxnnoTfrq3YA
https://dl.doubtnut.com/l/_kiuuna55SI4o


Objective Type Questions Jee Advanced For Iit Entrance

B. 

C. 

D. 

Answer: A

Watch Video Solution

v/(2√2)

√2v

v/√2

1. A block of mass  is free to move along the -axis. It at rest and from 

onwards it is subjected to a time-dependent force  in the 

direction. The force  varies with  as shown in the �gure. The kinetic

2kg x

t = 0 F (t) x

F (t) t

https://dl.doubtnut.com/l/_kiuuna55SI4o
https://dl.doubtnut.com/l/_dFNkBXT0z9Ql


energy of the block after  seconds is 

A. 4.50 J

B. 7.50 J

C. 5.06 J

D. 14.06 J

Answer: C

Watch Video Solution

4.5

https://dl.doubtnut.com/l/_dFNkBXT0z9Ql


2. One end of a horizontal thick copper wire of length  and radius  is

welded to an end of another horizontal thin copper wire of length  and

radius  .When the arrangement is stretched by applying forces at two

ends , the ratio of the elongation in the thin wire to that in the thick wire

is

A. 0.25

B. 

C. 

D. 

Answer: C

Watch Video Solution

2L 2R

L

R

0.50

2.00

4.00

3. The work done an a particle of mass  by a force m

K
⎡
⎢ ⎢
⎣

î +
⎤
⎥ ⎥
⎦

(Kbe ∈ gacons tan tofap ∝ riate dim
x

(x2 + y2)
3 / 2

y

(x2 + y23 / 2
)ĵ

https://dl.doubtnut.com/l/_Vswk3IIRzN8B
https://dl.doubtnut.com/l/_FWuNUFidA4hU


(a,0) (0,a)` along a circular path of radius a about the origin in x

- y plane is

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

→ thep∮

2Kπ

a

Kπ

a

Kπ

2a

4. A tennis ball dropped on a barizoontal smooth surface , it because back

to its original postion after hiting the surface the force on the bell during

the collision is propertional to the length of compression of the bell .

Which one of the following skethes desches discribe the variation of its

kinetic energy  with time  mass apporiandly ? The �gure as only

illistrative and not to the scale .

K 1

https://dl.doubtnut.com/l/_FWuNUFidA4hU
https://dl.doubtnut.com/l/_gv3NFgSGvk3h


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5. Two small particles of equal masses stant moving in opposite direction

from a point  in a burtizonetal circule orbic their tangention velocity

are  and  , respectively as shown in the �gure between collsions , the

particals move with constant speed After making how many elastic

collition , other the then that at  these two partical will again reach the

A

V 2V

A

https://dl.doubtnut.com/l/_gv3NFgSGvk3h
https://dl.doubtnut.com/l/_8hQ7Rtwifc1t


point  ? 

A. 4

B. 3

C. 2

D. 1

Answer: C

Watch Video Solution

A

https://dl.doubtnut.com/l/_8hQ7Rtwifc1t


6. A ball of mass 0.2 kg rests on a vertical post of height 5 m. A bullet of

mass 0.01 kg, travelling with a velocity  in a horizontal direction,

hits the centre of the ball. After the collision, the ball and bullet travel

independently. The ball hits the ground at a distance of 20 m and the

bullet at a distance of 100 m from the foot of the post. The velocity V of

the bullet is 

A. 250 m/s

B.  m/s

C. 400 m/s

D. 500 m/s

Vm/s

256√2

https://dl.doubtnut.com/l/_tp6DeOD61vxh


Answer: D

Watch Video Solution

7. A particle of mass m is projected from the ground with an initial speed

 at an angle  with the horizontal. At the highest point of its trajectory,

it makes a completely inelastic collision with another identical particle,

which was thrown vertically upward from the ground with the same initial

speed  The angle that the composite system makes with the

horizontal immediately after the collision is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

u0 α

u0.

π

4

+ α
π

4

− α
π

4

π

2

https://dl.doubtnut.com/l/_tp6DeOD61vxh
https://dl.doubtnut.com/l/_o7v1H13ZXSoh


Objective Type Questions C Multiple Choice Questions

1. A small particle of mass m moving inside a heavy, hollow and straight

tube along the tube axis undergoes elastic collision at two ends. The tube

has no friction and it is closed at one end by a �at surface while the other

end is �tted with a heavy movable �at piston as shown in �gure. When

the distance of the piston from closed end is  the particle speed is

 The piston is moved inward at a very low speed V such that 

, where dL is the in�nitesimal displacement of the piston.

Which of the following statements(s) is(are) correct?

A. The rate at which the particle strikes the piston is v/L

B. After each collision with the piston , the particle speed increases by

2V .

C. The particles kinetic energy increases by a factor of 4 when the

piston is moved inward from 

L = L0

v = v0

V < < v0
dL

L

→
L 0  to L0

1
2

https://dl.doubtnut.com/l/_o7v1H13ZXSoh
https://dl.doubtnut.com/l/_aEPgZsiEvmHn


D. If the piston moves inward by dL , the particle speed increases by

.

Answer: B::C

Watch Video Solution

2
dL

L

2. A ball moving with velocity u strikes a smooth horizontal �oor at an

angle  with the normal to the surface at the point of contact . After

collision , ball moves with velocity v at an angle  with the normal .

Assume e as the coe�cient of restitution .

A. 

B. Impulse applied by the surface on the ball is mu(1+e)cos `

C. 

D. v=

Answer: A::B::C::D

W t h Vid S l ti

α

β

tanα = e tanβ

v = u√(sin2 α + e2 cos2 α)

tanα

https://dl.doubtnut.com/l/_aEPgZsiEvmHn
https://dl.doubtnut.com/l/_xaZtRZfP1K01


Watch Video Solution

3. A body is projetced from of a top of a tower . Speed with which the

body hits the ground

A. Must be dependent on angle of projection

B. Must be dependent on speed of projection

C. Must be greater than speed of projection

D. May be less than speed of projection depending on direction of

projection .

Answer: B::C

Watch Video Solution

4. When two bodies of equal masses collide elastically then

A. Linear momenta are exchanged

https://dl.doubtnut.com/l/_xaZtRZfP1K01
https://dl.doubtnut.com/l/_nu2t8Z2eG5hH
https://dl.doubtnut.com/l/_urC8iPXFQZ94


B. Velocities are exchanged

C. Speeds are exchanged

D. Slower body speeds up for and faster body slows down .

Answer: A::B::C::D

Watch Video Solution

5. In a perfectly elastic collision between two bodies

A. Kinetic energy of the system remains constant .

B. Mechanical energy of the system remains constant .

C. Kinetic energy �rst decreases and then ncreases .

D. Kinetic energy before collision is equal to kinetic energy after

collision .

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_urC8iPXFQZ94
https://dl.doubtnut.com/l/_fqKlfL8m6Vv8


6. In a perfectly inelastic collision between two bodies

A. There is maximum possible loss of energy .

B. Mechanical energy of the system remains constant .

C. Kinetic energy �rst decreases and then becomes constant .

D. Kinetic energy before collision is greater than kinetic energy after

collision .

Answer: A::C::D

Watch Video Solution

7. A body moving with a certain speed collide with another body of �nite

mass kept at rest . Which of the following is/are possible ?

A. Both bodies move after collision .

B. Both the bodies come to rest after collision .

https://dl.doubtnut.com/l/_fqKlfL8m6Vv8
https://dl.doubtnut.com/l/_HjJ8LlwZYCCV
https://dl.doubtnut.com/l/_ETVCzB5OyMem


C. Moving body comes to rest and body at rest starts moving .

D. Body at rest remains at rest whereas moving body rebounds and

reverses its direction of motion .

Answer: A::C

Watch Video Solution

8. If a body of mass m collides head on, elastically with velocity u with

another identical boday at rest. After collision velocty of the second body

will be

A. Moving body comes to rest and body at rest starts moving .

B. Both the bodies continue moving

C. Both the bodies move at right angle after the collision .

D. Kinetic energy after collision is less than before collision .

Answer: A::B::C

https://dl.doubtnut.com/l/_ETVCzB5OyMem
https://dl.doubtnut.com/l/_uOoWKMVWONeh


Watch Video Solution

9. When a body of mass  collides with another body of mass  kept

at rest , then it is found that moving body comes to rest and body at rest

starts moving . Which of the following options are possible ?

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

m1 m2

< 1
m1

m2

> 1
m1

m2

= 1
m1

m2

e < 1

10. A particle of mass m is initially at rest at the origin. It is subjected to a

force and starts moving along the x-axis. It kinetic energy K changes with

https://dl.doubtnut.com/l/_uOoWKMVWONeh
https://dl.doubtnut.com/l/_0y74KG8MwauE
https://dl.doubtnut.com/l/_M9xlURaR5trC


time as  where  is a positive constant of appropriate

dimensions. Which of the following statement is (are) true?

A. The force applied on the particle is constant

B. The speed of the particle is proportional to time

C. The distance of the particle from the origin increases linearly with

time

D. The force is conservative

Answer: A::B::D

Watch Video Solution

dK/dt = γt, γ

11. A heavy nucleous of masss M kept at rest in laboratory rejects a light

particle of mass m .

A. Linear momentum of particle is more than linear momentum of

remaining nucleus

https://dl.doubtnut.com/l/_M9xlURaR5trC
https://dl.doubtnut.com/l/_j7lGCTF0yp80


B. Velocity of particle is more than velocity of nucleus .

C. Kinetic energy of the partcle is more than kinetic energy of the

nucleus .

D. Kinetic energy of the nucleus is more than that of the particle .

Answer: B::C

Watch Video Solution

12. Two blocks are connected to the two free ends of a spring of spring

constant K . Both the blocks are moved apart to extend the psring

beyond its natural length and then released . In subsequent motion

A. Accelerations of both the objects are equal and opposite of each

other .

B. Velocities of both the bjects are equal and opposite of each other .

C. Forces acting on both the objects are equal and opposite of each

other

https://dl.doubtnut.com/l/_j7lGCTF0yp80
https://dl.doubtnut.com/l/_JqqCA6E0hQSH


D. Linear momenta of both the objects are equal and opposite of each

other .

Answer: C::D

Watch Video Solution

13. Which of the following statements (s) is/are correct ?

A. In an inertial frame

B. In a non - inertial frame :

C. Work done by conservative forces is independent of path followed .

D. Work done by non - conservative forces depends on path followed .

Answer: A::B::C::D

Watch Video Solution

Wconservative + Wnon-conservative + Wother -force = K2 − K1

Wconservative + Wnon conservative + Wother -force + Wpseudo - force = K2 −

https://dl.doubtnut.com/l/_JqqCA6E0hQSH
https://dl.doubtnut.com/l/_lS2QE1MvoK1o


14. Kinetic energy of a particle is found to increase continuously with time

. Select correct statement (s) .

A. Resultant force acting on the particle must always be at angle less

than  with the velocity of particle .

B. Resultant force may always bee parallel to velocity of the particle .

C. Magnitude of linear momentum of the aprticle increases with time .

D. Resultant force must always be parallel to velocity of the particle .

Answer: A::B::C

Watch Video Solution

90∘

15. A force of constant magnitude acts on a particle in such a way that it

always remains perpendicular to its velocity .

A. Kinetic energy of the particle remains constant .

https://dl.doubtnut.com/l/_lS2QE1MvoK1o
https://dl.doubtnut.com/l/_W1ywRHeUyuif
https://dl.doubtnut.com/l/_FAx2WkXOi9Bv


B. Velocity of the particle remains constant .

C. Acceleration of particle changes continuously

D. Particle moves on a circular path .

Answer: A::C::D

Watch Video Solution

16. A point mass of 1kg collides elastically with a stationary point mass of

5 kg. After their collision, the 1kg mass reverses its direction and moves

with a speed of . Which of the following statements (s) is (are)

correct for the system of these two masses?

A. Total momentum of the sustem is 3 kg 

B. Momentum of 5 kg mass after collision is 

C. Kinetic energy of the centre of mass is 0.75 J

D. Total kinetic energy of the system is 4 J .

2ms− 1

ms− 1

4kgms− 1

https://dl.doubtnut.com/l/_FAx2WkXOi9Bv
https://dl.doubtnut.com/l/_8c4Z7h03gVF7


Objective Type Questions D Multiple Choice Questions

Answer: A::C

Watch Video Solution

1. The distance x of a particle moving in one dimensions, under the action

of a constant force is related to time t by the equation, ,

where x is in metres and t in seconds. Find the displacement of the

particle when its velocity is zero.

A. 0 m

B. 2 m

C. 4 m

D. 6 m

Answer: A

Watch Video Solution

t = √x + 3

https://dl.doubtnut.com/l/_8c4Z7h03gVF7
https://dl.doubtnut.com/l/_369BB2JLgiQX


2. The displacement  of particle moving in one dimension, under the

action of a constant force is related to the time  by the equation

  

where  . Find  

(i) The displacement of the particle when its velocity is zero , and 

(ii) The work done by the force in the �rst .

A. 0 J

B. 2 J

C. 4 J

D. 6 J

Answer: A

Watch Video Solution

x

t

t = √x + 3

xis ∈ meters and t ∈ seconds

6 seconds

https://dl.doubtnut.com/l/_369BB2JLgiQX
https://dl.doubtnut.com/l/_ntRKSF5mfjT1


3. Consider a case of �xed smooth sphere of radius R . A block of mass m

is placed at the most poit of the sphere . A sharp impulse is applied on

the block to impart it a speed v . 

What is the normal reaction between block and the sphere just after the

impulse is applied ?

A. 

B. 

C. mg

D. 0

Answer: B

Watch Video Solution

mv2

R

mg −
mv2

R

4. Consider a case of �xed smooth sphere of radius R . A block of mass m

is placed at the most poit of the sphere . A sharp impulse is applied on

the block to impart it a speed v . 

https://dl.doubtnut.com/l/_NeejGfWSwKvv
https://dl.doubtnut.com/l/_SAp59e3ejHbP


What si the maximum possible value of v so that block does not lose

contact with the sphere at the top point ?

A. 

B. 

C. 

D. 0

Answer: C

Watch Video Solution

√5gR

√3gR

√gR

5. Consider a case of �xed smooth sphere of radius R . A block of mass m

is placed at the most poit of the sphere . A sharp impulse is applied on

the block to impart it a speed v . 

If a speed given at top is  , then what is the angle made by radius

through block when it leaves the sphere ?

A. 

√
gR

3

cos − 1( )
2

3

https://dl.doubtnut.com/l/_SAp59e3ejHbP
https://dl.doubtnut.com/l/_4pDtXbSDMIFU


B. 

C. 

D. 

Answer: D

Watch Video Solution

cos − 1( )
3

4

cos − 1( )
5

9

cos − 1( )
7
9

6. A small block moves on a frictionless surface of an inclined plane as

shown in the �gure . 

 

PQR is the inclined plane which changes its angle suddenly from

 at the point q . Block is initially at rest at point P . Assume

that collision between block and the surface is completely inelastic . Take

g =  Distances shown in �gure are measured in metre .  

What is the normal reaction between block and the sphere just after the

impulse is applied ?

A. 

60∘  to30∘

10m/s2

√60

https://dl.doubtnut.com/l/_4pDtXbSDMIFU
https://dl.doubtnut.com/l/_kKVZCdIIaW22


B. 

C. 

D. 

Answer: B

View Text Solution

√45

√30

√15

7. A small block moves on a frictionless surface of an inclined plane as

shown in the �gure . 

 

PQR is the inclined plane which changes its angle suddenly from

 at the point q . Block is initially at rest at point P . Assume

that collision between block and the surface is completely inelastic . Take

g =  Distances shown in �gure are measured in metre .  

What is the maximum possible value of v so that block does not lose

contact with the sphere at the top point ?

A. 

60∘  to30∘

10m/s2

√120

https://dl.doubtnut.com/l/_kKVZCdIIaW22
https://dl.doubtnut.com/l/_MqpVG5UUJw2n


B. 

C. 

D. 

Answer: B

View Text Solution

√105

√90

√75

8. A small block moves on a frictionless surface of an inclined plane as

shown in the �gure . 

 

PQR is the inclined plane which changes its angle suddenly from

 at the point q . Block is initially at rest at point P . Assume

that collision between block and the surface is completely inelastic . Take

g =  Distances shown in �gure are measured in metre .  

Now assume collision between block and the surface to be completely

elastic . What will be the vertical component of velocity of block

immediately after it strikes the second incline at the point R ?

60∘  to30∘

10m/s2

https://dl.doubtnut.com/l/_MqpVG5UUJw2n
https://dl.doubtnut.com/l/_9ml94giphOJR


A. m/s

B.  m/s

C. zero

D.  m/s

Answer: C

View Text Solution

√30

√15

−√15

9. A small block of mass 1 kg is released from rest at the top of a rough

rtack . The track is a circular arc of radius 40 m. The block slides along the

track without toppling and a frictional force acts on it in the direction

opposite to the instantaneous velocity . The work done in overcoming the

friction up to the point Q , as shown in the �gure is 150 J . (Take

) 

 

The speed of the block when it reaches the point Q is .

A. 

g = 10  m s− 2

5  m s− 1

https://dl.doubtnut.com/l/_9ml94giphOJR
https://dl.doubtnut.com/l/_QBWkUnAxYFPz


B. 

C. 

D. 

Answer: B

View Text Solution

10  m s− 1

10√3  m s− 1

20  m s− 1

10. A small block of mass 1 kg is released from rest at the top of a rough

rtack . The track is a circular arc of radius 40 m. The block slides along the

track without toppling and a frictional force acts on it in the direction

opposite to the instantaneous velocity . The work done in overcoming the

friction up to the point Q , as shown in the �gure is 150 J . (Take

) 

 

The magnitude of the normal reaction that acts on the block at the point

Q is .

A.  N

g = 10  m s− 2

7.5

https://dl.doubtnut.com/l/_QBWkUnAxYFPz
https://dl.doubtnut.com/l/_0fRZea2Ra4cF


Objective Type Questions Assertion Reason Type Questions

B.  N

C.  N

D.  N

Answer: A

View Text Solution

8.6

11.5

22.5

1. Assertion : When two real bodies collide then K.E of the system �rst

decreases and then increases . 

Reason : At the time collision bodies are �rst deformed and then due to

elasticity bodies try to reform again.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

https://dl.doubtnut.com/l/_0fRZea2Ra4cF
https://dl.doubtnut.com/l/_wQwYO5GVQsnT


B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: A

Watch Video Solution

2. Assertion : In case of elastic collision between two objects , speed of

approach is same as speed of separation . 

Reason : In case of elastic collision between two objects , linear

momentum of the system remains conserved .

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

https://dl.doubtnut.com/l/_wQwYO5GVQsnT
https://dl.doubtnut.com/l/_8dmCDb63Mj9k


C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: B

Watch Video Solution

3. Assertion : Object A of mass collides elastically with another object B of

same mass at rest and if found that A and B move perpendicular to each

other after collision . 

Reason : Collision between A and B is not head on .

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

https://dl.doubtnut.com/l/_8dmCDb63Mj9k
https://dl.doubtnut.com/l/_Y2KHmp6NnyRx


Answer: A

Watch Video Solution

4. Assertion : Internal forces acting on the system cannot change linear

momentum of the system . 

Reason : Internal forces can change kinetic energy of the system.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Y2KHmp6NnyRx
https://dl.doubtnut.com/l/_YotsOQBCbN2I


5. Assertion : When pendulum bob is rotating in a circle around the point

of suspension then work done by tension and the weight is zero . 

Reason : Work done by a force is de�ned as dot product of force vector

and displacement vector .

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If assertion is incorrect and reason is incorrect .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_UJ3NaUNrQf5R


6. Assertion : Work done by conservative forces is independent of path

followed by the body . 

Reason : Work done by non conservative forces depends on the path

followed by the body .

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_pxv9kQTl2dQ5


7. Assertion : Net external force acting on a system of particles is zero but

it possible that kinetic energy of the system increases . 

Reason : Kinetic energy of the system can be changed by internal forces

of the system .

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eP4cBicGjs4y


8. Assertion : It is possible that work done by a force on an object is

di�erent for di�erent observes . 

Reason : Work done by a force depends on frame of reference of observer

.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_JaJiP6YEjdUd


9. Assertion: The relative velocity of the two particles in head-on elastic

collision is unchanged both in magnitude and direction. 

Reason: The relative velocity is unchanged in magnitude but gets

reversed in direction.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_BuhSRkWQS14i


10. Assertion: During head on collision between two bodies let  is

change in momentum of �rst body and  the change in momentum of

the other body, then .  

Reason: Total momentum of the system should remain constant.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: D

Watch Video Solution

Δp1

Δp2

Δp1 = Δp2

https://dl.doubtnut.com/l/_Q2c5burdm71C


11. This question has statement  and statement  . Of the four choice

given after the Statement , choose the one that best describe the two

Statement . 

If the spring and  of force constant  and  respectively , are

streached by the same force , it is found that more work is done on

spring  then on spring  

Statement -1: If statement by the same answer work done on  work on 

 is more then   

Statement - 2 : 

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: A

1 2

S1 S2 k1 k2

S1 S2

S1

S1 S2

k1 < k2

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


Watch Video Solution

12. This question has statement I and statement II. Of the four choices

given after the statements, choose the one that best describes the two

statements. 

Statement I: A point particle of mass m moving with speed v collides with

stationary point particle of mass M. If the maximum energy loss possible

glven as  then   

Statement II: Maximum energy loss occurs when the particles get stuck

together as a result of the collision.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

f( mv2)
1

2
f = ( )

m

M + m

https://dl.doubtnut.com/l/_ZdIgxydOfaAi
https://dl.doubtnut.com/l/_lxMFqEoWuJIj


Answer: D

Watch Video Solution

13. Statement 1 : Two particles moving in the same direction do not lose

all their energy in a completely inelastic collision. 

Statement 2 : The principle of conservation of momentum holds true for

all kinds of collisions.

A. If both assertion and reason are corret and reason is a correct

explanation of the assertion .

B. If both assertion and reason are correct but reason is ot the correct

explanation of assertion .

C. If assertion is correct but reason is incorrect .

D. If both assertion and reason are incorrect .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lxMFqEoWuJIj
https://dl.doubtnut.com/l/_CRDvBpw5RFez


Objective Type Questions Matrix Match Type Questions

1. Each question contains statements given in two columns , which have

to be matched . Statements is column - I are labelled as A,B ,C and D

whereas statements in column - Ii are labelled as p,q,r and s . Match the

entries of column - I with appropriate entries of column - II .Each entry in

column - I may have one or more than one correct option from column - II

.The answers to these questions have to be appropariately bubbled as

illustrated in the given example , if the correct matches are

 .  

Match the two columns 

View Text Solution

A → (q, r), B → (p, s), C → (r, s) and D → (q)

2. A particle of unit mass is moving along the X - axis under the in�uence

of a force and its total energy is conserved . Four possible forms of the

https://dl.doubtnut.com/l/_CRDvBpw5RFez
https://dl.doubtnut.com/l/_yujdugsZWOSH
https://dl.doubtnut.com/l/_aC5TrQVkLRIG


Objective Type Questions Integer Type Questions

potential energy of the particle are given in column I (  are

constants ) . Match the potential energies in column I to the

corresponding statements (s) in column II . 

View Text Solution

α and U0

1. There is an object of mass 5m kept at rest in space. Suddenly it

explodes in three parts of masses m , 2m and 2m . Two parts of equal

masses are found to move with equal speeds v along perpendicular

directions . If energy released in explosion is  , then �nd value of n .

Watch Video Solution

nmv2

2. A block of mass m is connected to a light rod of length l . One end of

the rod is pivoted to a point in such a way that it can be rotated in a

https://dl.doubtnut.com/l/_aC5TrQVkLRIG
https://dl.doubtnut.com/l/_buevdqzq7ELq
https://dl.doubtnut.com/l/_UE1lZ42RJusz


vertical plane . Initially rod is vertical with the block a its lowest position .

If velocity given to the block is  then it is found to complete the

circle successfully . Find the value of n .

Watch Video Solution

√ngl

3. A block moves with a certain speed and collides with another identical

block kept at rest . There is maximum possible loss of kinetic energy in

this collision . Find the ratio initial kinetic energy of the sustem to that

with �nal kinetic enegy of the system .

Watch Video Solution

4. A super dense ball of very large mass is moving with a certain velocity

in a particular direction . This heavy ball collides with a very light ball

elastically . Calculate the approximate ratio of velocity of light object after

collision to that with velocity of heavy ball .

Watch Video Solution

https://dl.doubtnut.com/l/_UE1lZ42RJusz
https://dl.doubtnut.com/l/_nF46VUerZA2N
https://dl.doubtnut.com/l/_5zyf4IjXtkmV


5. A block of mass m moving with a certain speed collides with another

identical block at rest . If coe�cient of restitution is  then �nd ratio

of intial kinetic energy to kinetic energy lost in collision .

Watch Video Solution

1

√2

6. A particle of mass  is moving in one dimension under a force that

delivers constant power  to the particle.If the initial speed =0 then

the �nal speed (in ) after  is.

Watch Video Solution

0.2kg

0.5W

ms− 1 5s

7. A spring - block system is resting on a frictionless �oor as shown in the

�gure . The spring constant is  and the mass of the block is 2.0

kg . Ignore the mass of the spring . Initially the spring is in normal length .

Another block of mass 1.0 kg moving with a speed of  collides

elastically with the �rst block . The collision elastically with thef irst block .

2.0Nm− 1

2.0  m s1 −

https://dl.doubtnut.com/l/_5zyf4IjXtkmV
https://dl.doubtnut.com/l/_Ox35GVlOhrQA
https://dl.doubtnut.com/l/_ffWvo5rNOTGU
https://dl.doubtnut.com/l/_xRkh8ggqdedy


Chapter Practice Test

The collision is such that the 2.0 kg block does not hot the wall . the

disatnce , in metres between the two blocks when the spring retrns to its

normal state for the �rst time after the collision is _______ . 

View Text Solution

1. Is work done by a non conservative force always negative ? Comment.

Watch Video Solution

2. When is KE of a planet revolving around the sun maximum?

Watch Video Solution

https://dl.doubtnut.com/l/_xRkh8ggqdedy
https://dl.doubtnut.com/l/_8hLdDxVaeTFf
https://dl.doubtnut.com/l/_efXc8pbtuBlp


3. What is the work done by centripetal force in moving a body through

half of the cycle ?

Watch Video Solution

4. What will happen to potential energy of a spring when it is compressed

?

Watch Video Solution

5. What will happen to the K.E oa a body if its momentum is doubled ?

Watch Video Solution

6. A light body and a heavy body have same linear momentum. Which one

has a greater kinetic energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_2aYpXWUqeoAR
https://dl.doubtnut.com/l/_nyj0kI9W6tcD
https://dl.doubtnut.com/l/_zY1RvIOYv20a
https://dl.doubtnut.com/l/_DH4fbdzFJxpB


7. Two springs A and B are identical to each other . The spring A is harder

than the spring B . On which spring more work will be done if they are

stretched by same force ?

Watch Video Solution

8. If the momentum of a body is increased by 50%, then what will be the

perentage increase in the kinetic energey of the body?

Watch Video Solution

9. Can a body have momentum without energy?

Watch Video Solution

https://dl.doubtnut.com/l/_DH4fbdzFJxpB
https://dl.doubtnut.com/l/_3iqAGfx8isVg
https://dl.doubtnut.com/l/_YnWyFBf2mRxg
https://dl.doubtnut.com/l/_PT1UYmEAkSa5


10. A bus of mass 1500 kg is accelerating from to rest to a velocity of

 in 10 sec . (a) acceleration (b) gain in K.E ?

Watch Video Solution

20  m s− 1

11. EXPRESSION FOR GRAVITATIONAL POTENTIAL ENERGY

Watch Video Solution

12. State and prove work - energy theroem .

Watch Video Solution

13. A ball of mass 0.1 kg is thrown vertically with a speed of  .

Calculate the kinetic energies after half second .

Watch Video Solution

7  m s− 1

https://dl.doubtnut.com/l/_fsMFxpQSTuDP
https://dl.doubtnut.com/l/_PMoUXjYwx7JF
https://dl.doubtnut.com/l/_inPLVCHqWC1X
https://dl.doubtnut.com/l/_adBvtD8xp1CR
https://dl.doubtnut.com/l/_LABmTHa8e43x


14. Prove that the energy remains constant in case of a freely falling body.

Watch Video Solution

15. Obtain graphically and mathematically work done by a variable force.

Watch Video Solution

16. Discuss brie�y the elastic collision in one dimension . Also , analyse

their special cases .

Watch Video Solution

https://dl.doubtnut.com/l/_LABmTHa8e43x
https://dl.doubtnut.com/l/_CRGdXrKZFu0u
https://dl.doubtnut.com/l/_dRBiM6q9fD7o

