
PHYSICS

BOOKS - DC PANDEY ENGLISH

WORK, ENERGY & POWER

Example

1. A body is displaced from,  to 

 under a constant force, 

. Find the work done.

Watch Video Solution

A = (2m, 4m, − 6m)

rB = (6 î − 4ĵ + 2k̂)m

F = (2 î + 3ĵ − k̂)N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7HgjTjyNIRcY


2. A block of mass  is pulled by a force 

 upwards through a height  Find the

work done on the block by the applied force  and its

weight mg. .  

Watch Video Solution

m = 2kg

F = 40N h = 2m.

F

(g = 10m/s2)

3. Two unequal masses of 1 kg and 2 kg are attached at

the two ends of a light inextensible string passing over

a smooth pulley as shown . If the system is released

https://dl.doubtnut.com/l/_lYpVI9QiKfsl
https://dl.doubtnut.com/l/_bk9BM8a1M2on


from rest, �nd the work done by string on both the

blocks in 1 s. 

(Take ).  g = 10m/s2

https://dl.doubtnut.com/l/_bk9BM8a1M2on


Watch Video Solution

4. A force  acts on a particle in x-direction

where F is in newton and x in meter. Find the work done

by this force during a displacement from 1. 0 m to x = 2.0

m.

Watch Video Solution

F = (2 + x)

https://dl.doubtnut.com/l/_bk9BM8a1M2on
https://dl.doubtnut.com/l/_ckH6LolGx0Zu


5. A force  acts on a particle in x-

direction. Find the work done by this force in displacing

the particle from.  to . Where, k is a

positive constant.

Watch Video Solution

F = − (x ≠ 0)
k

x2

x = + a x = + 2a

6. A force (F) acting on a particle varies work done by a

particle varies with the with the position x as shown in

�gure 

https://dl.doubtnut.com/l/_1QuHTrIqPcle
https://dl.doubtnut.com/l/_qhhT1J0C5hyV


.  

Find the work done by by force in displacing the particle

from . 

(a)  to   

(b)  to .

Watch Video Solution

x = − 2m x = 0

x = 0 x = 2m.

7. An object is displaced from point  to

a point  under a constant force 

A(2m, 3m, 4m)

B(1m, 2m, 3m)

https://dl.doubtnut.com/l/_qhhT1J0C5hyV
https://dl.doubtnut.com/l/_Qnxlmazggmcd


. Find the work done by this

force in this process.

Watch Video Solution

F = (2 î + 3ĵ + 4k̂)N

8. An object is displaced from position vector

 m to  m under a force 

 Find the work done by this force.

Watch Video Solution

r1 = (2 î + 3ĵ) r2 = (4 î + 6ĵ)

F = (3x2 î + 2yĵ)N

9. An object of mass 5 kg falls from rest through a

vertical distance of  and attains a velocity of 10 m/s.

How much work is done by the resistance of the air on

20m

https://dl.doubtnut.com/l/_Qnxlmazggmcd
https://dl.doubtnut.com/l/_q1tgSCaKkTZX
https://dl.doubtnut.com/l/_6Pxa7duPNSva


the object? 

.

Watch Video Solution

(g = 10m/s2)

10. An object of mass  is tied to a string of length 

and a variable force F is applied on it which brings the

string gradually at angle  with the vertical. Find the

work done by the force   

.

m l

θ

F

https://dl.doubtnut.com/l/_6Pxa7duPNSva
https://dl.doubtnut.com/l/_mQGX84FqMNxu


Watch Video Solution

11. A body of mass m was slowly hauled up the hill as

shown in the �g. by a force F which at each point was

directed along a tangent to the trajectory. Find the work

performed by this force, if the height of the hill is h, the

length of its base is I and the coe�cient ot friction is . 

.

W h Vid S l i

μ

https://dl.doubtnut.com/l/_mQGX84FqMNxu
https://dl.doubtnut.com/l/_wzvldA8LlasW


Watch Video Solution

12. 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 .

Watch Video Solution

x

t t = √x + 3

xis ∈ meters and t ∈ seconds

6 seconds

13. A chain of mass  and length  is kept in three

positions as shown below. Assuming (h=0) on the

m l

https://dl.doubtnut.com/l/_wzvldA8LlasW
https://dl.doubtnut.com/l/_GDfz8Ps9mqhP
https://dl.doubtnut.com/l/_4DgK0RGzQHUX


ground �nd potential energy of chain in all three cases. 

(a)   

https://dl.doubtnut.com/l/_4DgK0RGzQHUX


  

https://dl.doubtnut.com/l/_4DgK0RGzQHUX


Watch Video Solution

14. Potential energy of a body in position A is-40J. Work

done by conservative force in moving the body from A

to B is . Find potential energy of the body in

position B.

Watch Video Solution

−20J

15. For the potential energy curve shown shown in

�gure. 

https://dl.doubtnut.com/l/_4DgK0RGzQHUX
https://dl.doubtnut.com/l/_CV3ocCCHP68W
https://dl.doubtnut.com/l/_uBMXSMTGggze


  

(a) Find directions of force at points  and .  

(b) Find positions of stable, unstable and neutral

equilibriums.

Watch Video Solution

A, B, C,D E

16. The potential energy of a conservative force �eld is

given by 

  

where, a and b are positive constants. Find the

U = ax2 − bx

https://dl.doubtnut.com/l/_uBMXSMTGggze
https://dl.doubtnut.com/l/_q3iqkG505wJE


equilibrium position and discuss whether the

equilibrium is stable, unstable or neutral.

Watch Video Solution

17. A ball of mass 1 kg is dropped from a tower. Find

power of gravitational force at time . Take

`g=10m/s^(2).

Watch Video Solution

t = 2s

18. A particle of mass m is lying on smooth horizontal

table. A constant force F tangential to the surface is

applied on it. Find . 

https://dl.doubtnut.com/l/_q3iqkG505wJE
https://dl.doubtnut.com/l/_OXgj74Yh7vY7
https://dl.doubtnut.com/l/_DWyHmHL1sKcL


(a) average power over a time interval from  to 

  

(b) instantaneous power as function of time t.

Watch Video Solution

t = 0

t = t,

19. A body is displaced from position A to position B.

Kinetic and potential energies of the body at positions A

and B are 

 and 

. 

Find work done by 

(a) conservative forces (b) all forces (c)forces other than

covservative forces.

Watch Video Solution

KA = 50J, UA = − 30J,KB = − 10J UB = 20J

https://dl.doubtnut.com/l/_DWyHmHL1sKcL
https://dl.doubtnut.com/l/_LSeIJvdG9ZzE


Solved Examples

Watch Video Solution

1. In the �gure shown, all surfaces are smooth and force

constant of spring is . Block of mass (2 kg) is

attaced with the spring. The spring is compressed by

(2m) and then released. Find the maximum distance 

travelled by the block over the inclined plane. Take

.  

.

Watch Video Solution

10N /m

d

g = 10m/s2

https://dl.doubtnut.com/l/_LSeIJvdG9ZzE
https://dl.doubtnut.com/l/_3Pja47fu6pJK


2. A smooth narrow tube in the form of an arc AB of a

circle of centre O and radius r is �xed so that A is

vertically above O and OB is horizontal. Particles P of

mass m and Q of mass 2 m with a light inextensible

string of length (pi r//2) connecting them are placed

inside the rube with P at A and Q at B and released from

rest. Assuming the string remains taut during motion,

�nd the speed of particles when P reaches B. 

.

https://dl.doubtnut.com/l/_OiaknMFZP5wH


Watch Video Solution

3. One end of a light spring of natural length d and

spring constant k is �xed on a rigid wall and the other is

attached to a smooth ring of mass m which can slide

without friction on a vertical rod �xed at a distance d

from the wall. Initially the spring makes an angle of 

with the horizontal as shown in �g. When the system is

released from rest, �nd the speed of the ring when the

spring becomes horizontal. 

37∘

https://dl.doubtnut.com/l/_OiaknMFZP5wH
https://dl.doubtnut.com/l/_6EnuzP5dwBmi


[ sin  = 3/5] 

Watch Video Solution

37∘

4. In the adjoining �gure, block A is of mass (m) and

block B is of mass 2m. The spring has force constant k.

All the surfaces are smooth and the system is released

form rest with spring unstretched. Find the maximum

extension in the spring and acceleration of block B at

https://dl.doubtnut.com/l/_6EnuzP5dwBmi
https://dl.doubtnut.com/l/_1x6slV8DzjiB


time of maximum extension 

.

Watch Video Solution

5. .  

In the �gure shown, . Friction

coe�cient everywhere is  Find the maximum

compression of the spring.

AB = BC = 2m

μ = 0.2.

https://dl.doubtnut.com/l/_1x6slV8DzjiB
https://dl.doubtnut.com/l/_wtjdeZo3rGE6


Watch Video Solution

6. A particle slides along a track with elevated ends and

a �at central part as shown in �gure. The �at part has a

length . The curved portions of the track are

frictionless. For the �at part, the coe�cient of kinetic

friction is . The particle is released at point A

which is at height  above the �at part of the

l = 3m

μk = 0.2

h = 1.5m

https://dl.doubtnut.com/l/_wtjdeZo3rGE6
https://dl.doubtnut.com/l/_UGcE9qqFTItt


track. Where does the particle �nally come to rest? 

Watch Video Solution

7. A  block slides from the point A on a horizontal

track with an initial speed  towards a weightless

0.5kg

3m/s

https://dl.doubtnut.com/l/_UGcE9qqFTItt
https://dl.doubtnut.com/l/_FKqAx5s2q8VU


horizontal spring of length  and force constant

 The part AB of the track is frictionless and the

part BC has the con�cient of static and kinetic friction

as  respectively. If the distancences AB and BD are

 and  respectively, �nd total distance through

which the block moves before it comes to rest

completely. `(g=10 m//s^(2) ).

Watch Video Solution

1m

2N /m.

0.20

2m 2.14m

8. A body is displaced from origin to  under

the following two forces: 

(a) , a constant force 

(b)  

Find work done by the given forces in both cases.

(2m, 4m)

F = (2î + 6ĵ)N

F(2x î + 3y2 ĵ)N

https://dl.doubtnut.com/l/_FKqAx5s2q8VU
https://dl.doubtnut.com/l/_bZ4yXzBaUels


Watch Video Solution

9. A force  (where k is a positive

constant) acts on a particle moving in the  plane.

Starting from the origin, the particle is taken along the

positive x-axis to the point  and then parallel to

the y-axis to the point . The total work done by the

force F on the particle is 

(a)  , (b) -ka^(2) ka^(2)`

Watch Video Solution

F = − k( ^ î + x ĵ)

x − y

(a, 0)

(a, a)

−2ka2 2ka2, (c) , (d)

10. A body is displaced from prigin to (1m,1m) by force 

 along two paths  F = (2yî + 3x2 ĵ)

https://dl.doubtnut.com/l/_bZ4yXzBaUels
https://dl.doubtnut.com/l/_oczzKOZt3Uxh
https://dl.doubtnut.com/l/_ARArYY8dvDWR


(a)  (b)   

Find the work done along both paths.

Watch Video Solution

x = y y = x2

11. A particle, which is constrained to move along x-axis,

is subjected to a force in the some direction which

varies with the distance x of the particle from the origin

an . Here, k and a are positive

constants. For  the functional form of the

potential energy (u) U of the U (x) the particle is. 

F (x) = − kx + ax3

x( ≥ 0,

https://dl.doubtnut.com/l/_ARArYY8dvDWR
https://dl.doubtnut.com/l/_jJBiPuQqA7GT


(a)  , (b) 

https://dl.doubtnut.com/l/_jJBiPuQqA7GT


 , (c) 

https://dl.doubtnut.com/l/_jJBiPuQqA7GT


 , (d) 

https://dl.doubtnut.com/l/_jJBiPuQqA7GT


.

Watch Video Solution

12. A particle is placed at the origin and a force F=Kx is

acting on it (where k is a positive constant). If ,U( 0 ) = 0

https://dl.doubtnut.com/l/_jJBiPuQqA7GT
https://dl.doubtnut.com/l/_xuFLVJqNs7wD


TYPE2

Miscellaneous Example

the graph of  verses x will be (where U is the

potential energy function.)

Watch Video Solution

U(x)

1. In the �gure sown in the concept, �nd 

(a) Equilbrium extension   

(b) Maximum extension   

(c)Maximum speed at point B.

View Text Solution

x ∘ ( = AB)

xm( = AC)

https://dl.doubtnut.com/l/_xuFLVJqNs7wD
https://dl.doubtnut.com/l/_USxwrlya9fpS


1. A small mass m starts from rest and slides down the

smooth spherical surface of F. Assume zero potential

energy at the top. Find 

(a) the change in potential energy, 

(b) the kinetic energy, 

(c) the speed ot the mass as a function of the angle 

made by the radius through the mass with the vertical.

Watch Video Solution

θ

2. A smooth track in the form of a quarter-circle of

radius 6 m lies in the vertical plane. A ring of weight

4(N) moves from  and  under the action of forces P1 P2

https://dl.doubtnut.com/l/_1kQnwBckEH0T
https://dl.doubtnut.com/l/_bvnxXolUZQXB


 and . is always towards  under the action of

forces  and  Force  is always towards  and

is always (20) N in maghitude, force  always acts

hotizontally and is always (30 N) in magnitude, force 

always acts tangentially to the track and is of magnitude

, where s is in metre. If the particle has

speed  at ,what will its speed be at ?

Watch Video Solution

F1, F2 F3 P2

F1, F2 F3 F1 P2

F2

F3

(15 − 10s)N

4m/s P1 P2

3. A single conservative force F(x) acts on a on a (1.0kg )

particle that moves along the x-axis. The potential

energy U(x) is given by: 

  

where, x is meters. At  the particle has a

U(x) = 20 + (x − 2)2

x = 5.0m

https://dl.doubtnut.com/l/_bvnxXolUZQXB
https://dl.doubtnut.com/l/_JbOMLS71sipo


kinetic energy of   

(a) What is the mechanical energy of the system? 

(b) Make a plot of U(x) as a function of x for

, and on the same graph draw the

line that represents the mechanical energy of the

system. Use part (b) to determine. 

(c) The least value of x and 

(d) the greatest value of x between which the particle

can move.

(e) The maximum kinetic energy of the particle and 

(f) the value of x at which it occurs. 

(g) Datermine the equation for  as a function of x.  

(h) For what (�nite ) value of x does ?.

Watch Video Solution

20J

−10m ≤ x ≤ 10m

F (x)

F (x) = 0

https://dl.doubtnut.com/l/_JbOMLS71sipo


4. A small disc A slides down with initial velocity equal to

zero from the top of a smooth hill of height H having a

horizontal portion. What must be the height of the

horizontal portion h to ensure the maximum distance s

covered by the disc? What is it equal to? 

Watch Video Solution

https://dl.doubtnut.com/l/_ZhURsnTle8YA


5. A small disc of mass m slides down a smooth hill of

height h without initial velocity and gets onto a plank of

mass M lying on the horizontal plane at the base of the

hill. (�gure). Due to friction between the disc and the

plank the disc slows down and, beginning with a certain

moment, moves in one piece with the plank. 

(1) Find the total work performed by the friction forces

in this process. 

(2) Can it be stated that the result of obtained does not

https://dl.doubtnut.com/l/_ZhURsnTle8YA
https://dl.doubtnut.com/l/_JgjTPzRXce0k


depend on the choice of the reference frame? 

Watch Video Solution

6. Two blocks  and  are connected to each other by a

string and a spring , the spring passes through a

A B

https://dl.doubtnut.com/l/_JgjTPzRXce0k
https://dl.doubtnut.com/l/_zx1C3l0MYUSy


friction less pulley as shown in the �gure . Block  slides

over the horizontal top surface of a stationary block 

both with the vertical side of  , both with the same

uniform speed 

  

The coe�cient of friction between the surface the of

block is  force constant of the spring is 

newtons/metre , if mass of block  is  kg , calculate the

mass of block  and the energy stored is the spring ?

Watch Video Solution

B

C

C

0.2 1960

A 2

B

https://dl.doubtnut.com/l/_zx1C3l0MYUSy


Exercise 9.1

1. A block is displaced from  to 

 under a constant force 

. Find the work done by this force.

Watch Video Solution

(1m, 4m, 6m)

(2 î + 3ĵ − 4k̂)m

F = (6 î − 2ĵ + k̂)N

2. A block of mass  is pushed m along a

frictionless horizontal table by a constant force 16 N

directed  above the horizontal. Determine the work

done by. 

(a) the applied force, 

(b) the mormal force exerted by the table, 

2.5kg 2.20

45∘

https://dl.doubtnut.com/l/_vz9j2fYq09U0
https://dl.doubtnut.com/l/_ts1hkaVZAiYQ


(c) the force of gravity and 

(d) determine the total work done on the block.

Watch Video Solution

3. A block is pulled a distance x along a rough horizontal

table by a horizontal string. If the tension in the string

is T, the weight of the block is W, the reaction is N and

frictonal force is F. Write down expressions for the work

done by each of these forces.

Watch Video Solution

https://dl.doubtnut.com/l/_ts1hkaVZAiYQ
https://dl.doubtnut.com/l/_qljExGceRnJk


4. A bucket tied to a string is lowered at a constant

acceleration of . If mass of the bucket is m and it is

lowered by a distance  then �nd the work done by the

string on the bucket.

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

g/4

l

− mgl
3

4

mgl
3

4

mgl
4
3

− mgl
4
3

https://dl.doubtnut.com/l/_GwNqOd4aB8DS


5. A  block is moved at constant speed over a

surface for which coe�cient of friction  it is

pulled by a force F acting at  with horizontal as

shown in Fig. The block is displaced by 2 m. Find the

work done on the block by (a) the force F (b) friction (c)

gravity. 

.

A. 

B. 

C. 

1.8kg

μ =
1

4

45∘

J, − J, 0
36

5

36

5

J, − J, 0
5

36

36

5

J, J, 0
36

5

36

5

https://dl.doubtnut.com/l/_eLCWgQ1bwZnl


D. 

Answer: A::B::C

Watch Video Solution

− J, − J, 0
36

5

36

5

6. A block is constrained to move along x-axis under a

force . Here, F is in newton and x in metre.

Find the work done by this force when the block is

displaced from x=-4` m.

Watch Video Solution

F = − 2x

x = 2m →

https://dl.doubtnut.com/l/_eLCWgQ1bwZnl
https://dl.doubtnut.com/l/_2kCRUDSvmDTa


7. A block is constrained to move along x-axis under a

forc . Here, F is in newton and x in

metre. Find the work done by this force when the block

is displaced from  m to .

Watch Video Solution

F = (x ≠ 0)
4

x2

x = 4 x = 2m

8. Force acting on a particle varies with displacement as

shown is Fig. Find the work done by this force on the

https://dl.doubtnut.com/l/_PZZewVczRhXC
https://dl.doubtnut.com/l/_VCoGSPd82c3k


particle from  to `x = + 4m.  

.

Watch Video Solution

x = − 4m

9. A particle is subjected to a force  that varies withes

position as shown in �gure. Find the work done by the

force on the body as it moves 

(a) from  to ,  

(b) from  to ,  

(c ) from  to ,  

Fx

x = 10.0m x = 5.0m

x = 5.0m x = 10.0m

x = 10. 0m x = 15.0m

https://dl.doubtnut.com/l/_VCoGSPd82c3k
https://dl.doubtnut.com/l/_ZHHzvJ0y095z


(d) what is the total work done by the force over the

distance  to ?  

.

Watch Video Solution

x = 0 x = 15.0

10. A child applies a force F parallel to the x-axis to block

moving on a horizontal surface. As the child controls the

speed of the block, the x-component of the force varies

with the x-coordinate of the block as shown in �gure.

calculate the work by the force F whin the block moves. 

https://dl.doubtnut.com/l/_ZHHzvJ0y095z
https://dl.doubtnut.com/l/_wOk0ojHC4qRP


Exercise 9.2

.  

(a) from  to   

(b) from  to   

(c) from  to   

(d) from  to .

Watch Video Solution

x = 0 x = 3.0m

x = 3.0m x = 4.0m

x = 4.0m x = 7.0m

x = 0 x = 7.0m

https://dl.doubtnut.com/l/_wOk0ojHC4qRP


1. A ball of mass 100 gm is projected upwards with

velocity . It returns back with . Find

work done by air resistance .

Watch Video Solution

(10m/s) (6m/s)

2. Velocity-time graph of a particle of mass (2 kg) moving

in a straight line is as shown in Fig. 9.20. Find the word

https://dl.doubtnut.com/l/_ggTA0rZenA5M
https://dl.doubtnut.com/l/_BcwW5TIwsbGb


done by all the forces acting on the particle.

.

Watch Video Solution

3. Is work energy theorem valid in noninertial frames?

Watch Video Solution

https://dl.doubtnut.com/l/_BcwW5TIwsbGb
https://dl.doubtnut.com/l/_nXHggrtBzxxA


4. A particle of mass m moves on a straight line with its

velocity varying with the distance travelled according to

the equation , wher ea is a constant. Find the

total work done by all the forces during a displacement

from .

Watch Video Solution

v = a√x

x = 0 → x = d

5. A 5 kg mass is raised distance of  by a vertical force

of 80 N. Find the �nal kinetic energy of the mass if it was

originally at rest. .

Watch Video Solution

4m

g = 10m/s2

https://dl.doubtnut.com/l/_CWOWOMFGtvKa
https://dl.doubtnut.com/l/_2tlE59m3odeM
https://dl.doubtnut.com/l/_uoOqcHVi6Ols


6. An object of mass m has a speed  as it passes

throgh the origin. Origin. It subjected to a retaeding

force given by . Here, A is a positive

constant. Find its x-coordinate when it stops.

Watch Video Solution

v0

F (x) = − Ax

7. A block of mass M hanging over a smooth and light

pulley through a light string. The other end of the string

is pulled by a constant force F. The kinetic of the block

increases by  in . State whether the following

statements are true or false. 

(a) The tension in the string is  .  

(b) The work done the tension on the block is .  

(c) the tension in the string is .  

40J 1s

Mg

40J

F

https://dl.doubtnut.com/l/_uoOqcHVi6Ols
https://dl.doubtnut.com/l/_9OIcrdhjIcl7


(d) The work done by the force of gravity is 40J in the

above 1s .

Watch Video Solution

8. Displacement of a particle of mass 2 kg varies with

time as . Find total work done on

the particle in a time interval from  to .

Watch Video Solution

s = (2t2 − 2t + 10)m

t = 0 t = 2s

9. A block of mass 30.0 kg is being brought down by a

chain. If the block acquires as speed of cm/s` in40.0

https://dl.doubtnut.com/l/_9OIcrdhjIcl7
https://dl.doubtnut.com/l/_TIm1h6ykH9Gd
https://dl.doubtnut.com/l/_gJCuygGe6nZ1


Exercise 9.3

dropping down 2.00 m ,�nd the work done by the chain

during the process.

Watch Video Solution

1. if work done by a conservative force is positive the

select the correct option(s). 

(a) potential energy will decrease. 

(b) potential energy may increase or decrease. 

(c )kinetic energy will increase. 

(d) kinetic energy may increase or decrease.

Watch Video Solution

https://dl.doubtnut.com/l/_gJCuygGe6nZ1
https://dl.doubtnut.com/l/_1MO1WCMehpdL


Exercise 9.4

2. Work done by a conservative force in bringing a body

from in�nity to A is 60 J and to B is 20J. What is the

di�erence in potential energy between point A and B, i.e.

.

Watch Video Solution

UB − UA

1. Potential energy of a particle moving along x-axis is by

.  

here, U is in joule and x in metre. Find position of stable

and unstable equilibrium.

U = ( − 4x + 6)
x3

3

https://dl.doubtnut.com/l/_1MO1WCMehpdL
https://dl.doubtnut.com/l/_07Zs73P9pG0H
https://dl.doubtnut.com/l/_3oRtitlSnYNv


Watch Video Solution

2. Force acting on a particle moving along x-axis as

shown in �gure. Find points of stable and unstable

equlibrium. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_3oRtitlSnYNv
https://dl.doubtnut.com/l/_V6Lh5de8Np8y


3. Two point charges  and �xed at  and 

. A third point charge  is at origin. State

whether ite equlilbrium is stable, unstable or neutral if

it is slightly displaced: 

(a) along x-axis. , (b) along y-axis.

Watch Video Solution

+q (a, 0, 0)

( − a, 0, 0) −q

4. potential enrgy of a particle along x-axis varies as,

, where U is in joule and x in

meter. Find the equilibrium position and state whether

it is stable or unstable equilibrium.

Watch Video Solution

U = − 20 + (x − 2)2

https://dl.doubtnut.com/l/_60cZ9QPkmI4e
https://dl.doubtnut.com/l/_Go4dZeZnKSzE


Exercise 9.5

5. Force acting on a particle constrained to move along

x-axis is . Here, F is in newton and x in

metre. Find the equilibrium position and state whether

it is stable or unstable equilibrium.

Watch Video Solution

F = (x − 4)

1. A block of mass 1kg start moving with constant

acceleration  Find.  

(a) average power of the net force in time inteval from

 to , 

(b) instantaneous power of the net force at .

a = 4m/s2

t = 0 t = 2s

t = 4s

https://dl.doubtnut.com/l/_DffXHHRIHa9L
https://dl.doubtnut.com/l/_W7WDPoseSPHO


Introductory

Watch Video Solution

2. A constant power P is applied on a particle of mass m.

�nd kintic energy, velocity and displacement of particle

as function of time t.

Watch Video Solution

1. A time varying power P=2t is applied on particle of

mass m. �nd. 

(a) kinetic energy and velocity of particle as function of

time. 

https://dl.doubtnut.com/l/_W7WDPoseSPHO
https://dl.doubtnut.com/l/_VpqtKn06WHVz
https://dl.doubtnut.com/l/_GpLYGYaAuFeX


Level 1 Assertion And Reason

(b) average power over a time intrval from  to 

.

Watch Video Solution

t = 0

t = t

1. Asseration : Power of a constant force is also constant.

Reason : Net constant force will always produce a

constant acceleration.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

https://dl.doubtnut.com/l/_GpLYGYaAuFeX
https://dl.doubtnut.com/l/_bPANnhCXgVVk


B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

2. Asseration : A body is moved from  to 

under a force `F =4x, the work done by this force is

negative.

x = 2 x = 1

https://dl.doubtnut.com/l/_bPANnhCXgVVk
https://dl.doubtnut.com/l/_9Qro58HJnFfU


Reason : Force and displacement are in opposite

directions .

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9Qro58HJnFfU
https://dl.doubtnut.com/l/_J7P49nJyBubE


3. Asseration : If work by done conservative forces is

positive, kinetic energy will increase. 

Reason : Because potential energy will decrease.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: D

W h Vid S l i

https://dl.doubtnut.com/l/_J7P49nJyBubE


Watch Video Solution

4. Asseration : In circular motion work done by all the

forces acting on the body is zero. 

Reason : Centripetal force and veloity are mutually

perpendicular.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

https://dl.doubtnut.com/l/_J7P49nJyBubE
https://dl.doubtnut.com/l/_YBIxS6YAG0PY


D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

5. Asseration : Corresponding to displacement-time

graph of a particle moving in a the body is positive. 

https://dl.doubtnut.com/l/_YBIxS6YAG0PY
https://dl.doubtnut.com/l/_WhAkjfOjZJn4


  

Reason : Speed of particle is increasing.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

https://dl.doubtnut.com/l/_WhAkjfOjZJn4


C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

6. Asseration : Work done by a constant force is path

independent. 

Reason : All constant forces are conservative in nature.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

https://dl.doubtnut.com/l/_WhAkjfOjZJn4
https://dl.doubtnut.com/l/_5wD9XEi487wX


B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

7. Asseration : Work-energy theorem can be applied for

non-inertial frames also. 

Reason : Earth is a non-inertial frame.

https://dl.doubtnut.com/l/_5wD9XEi487wX
https://dl.doubtnut.com/l/_phHm9LmoQJcs


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_phHm9LmoQJcs


8. Asseration : A wooden block is �oating in a liquid as

shown in �gure, in vertical direction equilibrium of block

stable. 

.  

Reason : When depressed in downward direction is

starts oscillating.

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


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. 

Answer: A

Watch Video Solution

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


9. Asseration : Displacement time graph of a particle

moving in a straight line is shown in �gure. Work done

by all the forces between time interval  and  is

de�nitely zero. 

,  

Reason : Work done by all the forces is equal to change

in kinetic energy.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

t1 t2

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


B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

10. Asseration : All surfaces shown in �gure are smooth.

Block A comes down along the wedge B. Work done by

normal reaction (between A and B) on B is positive while

on A it is negative. 

https://dl.doubtnut.com/l/_lLPNZtLvAASZ
https://dl.doubtnut.com/l/_yA7YKfbCk0Gn


Reason : Angle between normal reaction and net

desplacement of A is greater than  while between

normal reaction and net displacement of B is less than

  

.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

90∘

90∘

https://dl.doubtnut.com/l/_yA7YKfbCk0Gn


Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

11. Asseration : A plank A is placed on a rough surface

over which a block B is placed. In the shown situation,

elastic cord is unstretched. Now a gradually increasing

force F is appled slowly on A until the relative motion

between the block and plank starts. 

https://dl.doubtnut.com/l/_yA7YKfbCk0Gn
https://dl.doubtnut.com/l/_bCCsowGxMxkN


.  

At this moment cord is making an angle  with the

vertical. Work done by force F is equal to energy lost

against fricton , plus potential energy stored in the

cord. 

Reason : work done by static friction  on the system as

a whole is zero.

θ

f2

f1

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


A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

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


12. Asseration : A block of mass m starts moving on a

rough horizontal surface with a velocity v. It stops due

to friction between the block and the surface after

moving through a ceratin distance. The surface is now

tilted to an angle of  with the horizontal and same

block is made to go up on the surface with the same

initial velocity v. The decrease in the mechanical energy

in the second situation is small than the �rst situation. 

Reason : The coe�cient of friction between the block

and the surface decreases with the increase in the angle

of inclination.

A. If both Assertion and Reason are true and the

Reason is correct explanation of the Assertion.

30∘

https://dl.doubtnut.com/l/_0Ym9YAZs4JCE


Level 1 Objective

B. If both Assertion and Reason are true and the

Reason is not the correct explanation of the

Assertion.

C. If Assertion is true, but the Reason is false

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

1. Identify, which of th following energies can be positive

(or zero) only ?

https://dl.doubtnut.com/l/_0Ym9YAZs4JCE
https://dl.doubtnut.com/l/_Xs9fcJTjpWHI


A. a)Kinetic energy

B. b)Potential energy

C. c)Mechanical energy

D. d)Both kinetic and mechanical energy

Answer: A

Watch Video Solution

2. The total work done on a particle is equal to the

change in its kinetic energy

A. always

https://dl.doubtnut.com/l/_Xs9fcJTjpWHI
https://dl.doubtnut.com/l/_U2FU9hO0F28I


B. only if the forces acting on the body are

conservative

C. only in the inertial force frame

D. only if no external force is acting

Answer: A

Watch Video Solution

3. Work done by force of static friction .

A. can be positive

B. can be negative

C. can be zero

https://dl.doubtnut.com/l/_U2FU9hO0F28I
https://dl.doubtnut.com/l/_7LVn2nchD5Ri


D. All of these

Answer: D

Watch Video Solution

4. Work done when a force 

acting on a particle takes it from the point 

 the point  is .

A. 

B. 

C. 

D. 

F = ( î + 2ĵ + 3k̂)N

r1 = ( î + k̂) r2 = ( î − ĵ + 2k̂)

3J

1J

zero

2J

https://dl.doubtnut.com/l/_7LVn2nchD5Ri
https://dl.doubtnut.com/l/_yBXIYpHRJOZU


Answer: B

Watch Video Solution

5. A particle moves along the x-axis from  to 

 under the in�uence of a given by 

. The work done by the applied force

to the particle is.

A. a)

B. b)

C. c)

D. d)

x = 0

x = 5m

F = 7 − 2x + 3x2

360J

85J

185J

135J

https://dl.doubtnut.com/l/_yBXIYpHRJOZU
https://dl.doubtnut.com/l/_25xXJ2dXwl5G


Answer: D

Watch Video Solution

6. A particle moves with a velocity

 under the in�uence of a

constant force 

, the instantaneous power

applied to the particle is.

A. 

B. 

C. 

D. 

v = (5 î − 3ĵ + 6k̂)ms−1

F = (10 î + 10ĵ + 20ĥ)N

200W

320W

140W

170W

https://dl.doubtnut.com/l/_25xXJ2dXwl5G
https://dl.doubtnut.com/l/_sjG3tg6nEVz9


Answer: C

Watch Video Solution

7. A pump is required to lift  of water per minute

from a 10 m deep well and eject it with speed of

 . The required power in watts of the pump will

be

A. 

B. 

C. 

D. 

800kg

20kgm/s

6000

4000

5000

8000

https://dl.doubtnut.com/l/_sjG3tg6nEVz9
https://dl.doubtnut.com/l/_tjPb8KlD3fBR


Answer: B

Watch Video Solution

8. A ball is dropped onto a �oor from a height of . If

 of its initial energy is lost,then the height of

bounce is

A. 

B. 

C. 

D. 

Answer: C

10m

20%

2m

4m

8m

6.4m

https://dl.doubtnut.com/l/_tjPb8KlD3fBR
https://dl.doubtnut.com/l/_ljkzMhe8LgW2


Watch Video Solution

9. A body with mass  moves in one direction in the

presence of a force which is described by the potential

energy graph. If the body is releasd from rest at

, than its speed when it crosses , is

(Neglect dissipative forces). 

A. 

1kg

x = 2m x = 5m

2√2ms−1

https://dl.doubtnut.com/l/_ljkzMhe8LgW2
https://dl.doubtnut.com/l/_FPZaOOZlfxCg


B. 

C. 

D. 

Answer: A

Watch Video Solution

1ms−1

2ms−1

3ms−1

10. A body has kinetic energy E when projected at angle

of projection for maximum range. Its kinetic energy at

the highest point of its path will be

A. 

B. 

E

E

2

https://dl.doubtnut.com/l/_FPZaOOZlfxCg
https://dl.doubtnut.com/l/_Xya4h6MVSa8a


C. 

D. 

Answer: B

Watch Video Solution

E

√2

zero

11. A person pulls a bucket of water from a well of depth

h. if the mass of uniform rope is and that of the bucket

full 0f water is M, then work done by the person is.

A. 

B. 1/2 (M + m)gh`

C. 

(M + )gh
m

2

(M + m)gh

https://dl.doubtnut.com/l/_Xya4h6MVSa8a
https://dl.doubtnut.com/l/_3CkvKuJnkH4t


D. 

Answer: A

Watch Video Solution

( + m)gh
M

2

12. The velocity of a particle decreases uniformly from

 to zero in to  as shown in �gure. If the mass20ms−1 10s

https://dl.doubtnut.com/l/_3CkvKuJnkH4t
https://dl.doubtnut.com/l/_hwOtcn1WeMpX


of the particle is , the identify the correct statement.

.

A. The net force acting on the particle is opposite to

the direction of motion

B. The work done by friction force is 

C. The magnitude of friction force acting on the

particle is 

2kg

−400J

4N

https://dl.doubtnut.com/l/_hwOtcn1WeMpX


D. All of the above.

Answer: A

Watch Video Solution

13. The minimum stopping distance of a car moving with

velocity  is . If the car is moving with velocity 2v, then

the minimum stopping distance will be.

A. 

B. 

C. 3x`

D. 

u x

2x

4x

8x

https://dl.doubtnut.com/l/_hwOtcn1WeMpX
https://dl.doubtnut.com/l/_jhIENQ03hw64


Answer: B

Watch Video Solution

14. A projectile is �red from the origin with a velocity 

at an angle  with x-axis. The speed of the projectile at

an altitude  is .

A. a)

B. b)

C. c)

D. d)None of these

Answer: B

v0

θ

h

v0 cos θ

√v20 − 2gh

√v20 sin
2 θ − 2gh

https://dl.doubtnut.com/l/_jhIENQ03hw64
https://dl.doubtnut.com/l/_jr7cGf2921Km


Watch Video Solution

15. A particle of mass m moves from rest under the

action of a constant force F which acts for two seconds.

The maximum power attained is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2Fm

F 2

m

2F
m

2F 2

m

https://dl.doubtnut.com/l/_jr7cGf2921Km
https://dl.doubtnut.com/l/_vjnlG2VtJnnN
https://dl.doubtnut.com/l/_cPhKpLJ6ExL6


16. A body moves under the action of a constant force

along a straight line. The instantaneous power

developed by this force with time  is correctly

represented by.

A. 

B. 

C. 

D. 

t

https://dl.doubtnut.com/l/_cPhKpLJ6ExL6


Answer: B

Watch Video Solution

17. A ball is dropped at  from a height on a elastic

surface. Identify the gragh which correctly represents

relation of kinetic energy K with time t.

A. 

B. 

t = 0

https://dl.doubtnut.com/l/_cPhKpLJ6ExL6
https://dl.doubtnut.com/l/_kLZeBOC1M9Ru


C. 

D. 

Answer: B

Watch Video Solution

18. A block of mass 5 kg is raised from the bottom of the

lake to a height of 3m without change in kinetic energy.

If the density of the block is , then the work

done is equal to.

3000kgm−3

https://dl.doubtnut.com/l/_kLZeBOC1M9Ru
https://dl.doubtnut.com/l/_fGQ8i0r16ocq


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

100J

150J

50J

75J

19. A bode mass m is projected at an angle  with the

horizontal with an initial velocity u, the average power

of gravitational force over the whole time of �ight is.

A. 

θ

mgu cos θ

https://dl.doubtnut.com/l/_fGQ8i0r16ocq
https://dl.doubtnut.com/l/_TusUIGeEaJnv


B. 

C. 

D. 

Answer: D

Watch Video Solution

mg√u cos θ
1

2

mgu sin θ
1

2

zero

20. A spring of force constant k is cut in two parts at its

one-third lingth. When both the parts are stretched by

same amount. The word done in the two parts will be .

A. equal in both

B. greater for the longer part

https://dl.doubtnut.com/l/_TusUIGeEaJnv
https://dl.doubtnut.com/l/_i1UdHtdcUmgB


C. greater for the shorter for the shorter part

D. data insu�cient.

Answer: C

Watch Video Solution

21. A particle moves under the action of a force

 along a straight line ,

where,  is a constant. If the work done by the force F is

zero the value of  is .

A. 

B. 

F = 20 î + 15ĵ 3y + αx = 5

α

α

4
9

9

4

https://dl.doubtnut.com/l/_i1UdHtdcUmgB
https://dl.doubtnut.com/l/_UgTMeQoUyLj8


C. 

D. 

Answer: D

Watch Video Solution

3

4

22. A system of wedge and block as shown in �gure, is

released with the spring in its natural length. All

surfaces are frictionless. Maximum elongation in the

https://dl.doubtnut.com/l/_UgTMeQoUyLj8
https://dl.doubtnut.com/l/_nNN8XJJXtS7J


spring will be 

.

A. 

B. 

C. 

D. 

2mg sin θ

K

mg sin θ

K

4mg sin θ

K

mg sin θ

2K

https://dl.doubtnut.com/l/_nNN8XJJXtS7J


Answer: A

Watch Video Solution

23. A force  acts on a body due to

which its displacement varies as .

Work done by these force in  is .

A. 

B. 

C. 

D. 

Answer: B

F = (3tî + 5ĵ)N

S = (2t2 −̂ 5ĵ)m

2s

32J

24J

46J

20J

https://dl.doubtnut.com/l/_nNN8XJJXtS7J
https://dl.doubtnut.com/l/_eInBbMNuDcV3


Watch Video Solution

24. 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 to the depth d into the

wood, the average resistance o�ered by the wood to the

knife edge is .

A. 

B. 

C. 

D. 

mg(1 + )
h

d

mg(1 + )
2

h

d

mg(1 − )
h

d

mg(1 + )
d

h

https://dl.doubtnut.com/l/_eInBbMNuDcV3
https://dl.doubtnut.com/l/_pOjeU3rIx841


Answer: A

Watch Video Solution

25. Two springs have force constants  such that 

. The four ends of the springs are stretched by

the same force. If energy stored in spring  is , then

energy stored in spring  is

A. a)

B. b)

C. c)

D. d)

kA

kB = 2kA

A E

B

E

2

2E

E

4E

https://dl.doubtnut.com/l/_pOjeU3rIx841
https://dl.doubtnut.com/l/_i27chRJzklOb


Answer: A

Watch Video Solution

26. 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. a)

B. b)

C. c)

D. d)

0.5kg 1.5m/s

k = 50N /m

0.15m

0.12m

0.5m

0.25m

https://dl.doubtnut.com/l/_i27chRJzklOb
https://dl.doubtnut.com/l/_pq3JaLe0WHhK


Answer: A

Watch Video Solution

27. A bullet moving with a speed of  can just

penetrate into two planks of equal thickness. Then the

number of such planks, if speed is doubled will be .

A. a)

B. b)

C. c)

D. d) 

Answer: D

100ms−1

6

10

4

8

https://dl.doubtnut.com/l/_pq3JaLe0WHhK
https://dl.doubtnut.com/l/_0CCBTbypXBx0


Watch Video Solution

28. A body of mass 100 g is attached to a hanging spring

force constant is . The body is lifted until the

spring is in its unstretched state and then released.

Calculate the speed of the body when it strikes the table

 below the release point .

A. 

B. 

C. 

D. 

Answer: B

10N /m

15cm

1m/s

0.866m/s

0.225m/s

1.5m/s

https://dl.doubtnut.com/l/_0CCBTbypXBx0
https://dl.doubtnut.com/l/_EoUfUyfYEgnM


Watch Video Solution

29. An ideal massless spring S can compressed  m in

equilibrium by a force of . This same spring is

placed at the bottom of a friction less inclined plane

which makes an angle  with the horizontal. A 

 mass  is released from the rest at top of the

inclined plane and is brought to rest momentarily after

compressing the spring by  the distance through

which the mass moved before coming to rest is.

A. 

B. 

C. 

1.0

1000N

θ = 30∘

10kg m

2.0m.

8m

6m

4m

https://dl.doubtnut.com/l/_EoUfUyfYEgnM
https://dl.doubtnut.com/l/_G0lveyEDS68y


D. 

Answer: C

Watch Video Solution

5m

30. A body of mass m is released from a height h on a

smooth inclined plane that is shown in the �gure. The

following can be true about the velocity of the block

https://dl.doubtnut.com/l/_G0lveyEDS68y
https://dl.doubtnut.com/l/_CtzyogPenES9


knowing that the wedge is �xed.

.

A.  is highest when it just touches the spring

B.  is highest when it compresses the spring by

some amount

C.  is highest when the spring comes back to

natural position

v

v

v

https://dl.doubtnut.com/l/_CtzyogPenES9


D.  is highest at the maximum compression

Answer: B

Watch Video Solution

v

31. A block of mass m is directly pulled up slowly on a

smooth inclined plane of height h and inclination  with

the help of a string parallel to the incline. Which of the

following statement is incorrect for the block when it

θ

https://dl.doubtnut.com/l/_CtzyogPenES9
https://dl.doubtnut.com/l/_SEtTPcU8MYIo


moves up from the bottom to the top the incline? .

.

https://dl.doubtnut.com/l/_SEtTPcU8MYIo


A. (a) Work done by the normal reaction force is zero

.

B. (b) Work done by the string is 

C. (c) Work done by gravity is 

D. (d) Net work done on the block is zero

Answer: C

Watch Video Solution

mgh

mgh

32. A spring of natural length  is compressed vertically

downward against the �oor so that its compressed

lengtg becomes . On releasing, the spring attins its

l

1

2

https://dl.doubtnut.com/l/_SEtTPcU8MYIo
https://dl.doubtnut.com/l/_b3021XvKE6aX


natural length. If  is the si�ness constant of spring,

then the work done by the spring on the �oor is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k

zero

kl2
1

2

k( )
1

2
l2

2

kl2

33. The relationship between the force F and position x

of body is as shown in �gure. The work done in

displacing the body in displacing the body from (

https://dl.doubtnut.com/l/_b3021XvKE6aX
https://dl.doubtnut.com/l/_V9P3Ek2dZw3j


 to ) will be  

.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = 1m x = 5m

30J

15J

25J

20J

https://dl.doubtnut.com/l/_V9P3Ek2dZw3j


34. Under the action of a force, a  body moves such

that its position x as a function of time is given by

 where x is in meter and t in second. The work

done by the force in the �rst two seconds is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2kg

x =
t3

3

1600J

160J

16J

1.6J

https://dl.doubtnut.com/l/_V9P3Ek2dZw3j
https://dl.doubtnut.com/l/_OYQu8RelmqRT


35. The kinetic energy of a projectile at its highest

position is . If the range of the projectile is four times

the height of the projectile, then the initial kinetic

energy of the projectile is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

K

√2K

2K

4K

2√2K

https://dl.doubtnut.com/l/_v3hKuNJ6EiAK


36. Power applied to a particle varices with time as

 watt, where t is in second. Find the

change in its kinetic energy between time  and 

 .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P = (3t2 − 2t + 1)

t = 2s

t = 4s

32J

46J

61J

102J

https://dl.doubtnut.com/l/_ylOHHP7PAtjY


37. A bolck of mass  is moving in x-direction with a

constant speed of . it is subjected to a retardeng

force . During its travel from 

 to . Its �nal kinetic energy will be .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10kg

10m/s

F = − 0.1xJ /m

x = 20m x = 30m

475J

450J

275J

250J

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


38. A ball of mass  and another of mass  are

dropped from a  feet tall building after a fall of  feet

each, towards earth, their kinetic energies will be in the

ratio of .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

12kg 6kg

60 30

√2: 1

1: 4

2: 1

1: √2

https://dl.doubtnut.com/l/_ACoYoFbw9lMm


Level 1 Subjective

1. A spring of spring constant  is stretched

initially by 5 cm from the unstretched position. The work

required to further stretch the spring by another 5 cm is

.

A. (a) 

B. (b) 

C. (c ) 

D. (d) 

Answer: C

Watch Video Solution

5 × 103N /m

6.25N − m

N − m
12

50

18.75N − m

25.00N − m

https://dl.doubtnut.com/l/_jYcDgN12FvHL


2. Momentum of a particle is increased by . By how

much percentage kinetic energy of particle will increase?

Watch Video Solution

50%

3. Kinetic energy of a particle is increased by . By

how much percentage momentum of the particle will

increase ? a) 0.25 % b) 0.45 % c) 0.5 % d) 0.75 %

Watch Video Solution

1%

4. Two equal masses are attached to the two end of a

spring of force constant  the masses are pulled outk

https://dl.doubtnut.com/l/_jYcDgN12FvHL
https://dl.doubtnut.com/l/_SZrvFYPQggR2
https://dl.doubtnut.com/l/_xhTmIzLllUNo
https://dl.doubtnut.com/l/_784QiDqpe7eH


symmetrically to stretch the spring by a length  over

its natural length. Find the work done by the spring on

each mass.

Watch Video Solution

2x0

5. A rod of length  and mass  �xed at ond is

initially hanging vertical. The other end is now raised

until it makes an angle  with the vertical. How much

work is required?

Watch Video Solution

1.0m 0.5kg

60∘

https://dl.doubtnut.com/l/_784QiDqpe7eH
https://dl.doubtnut.com/l/_ZZkDxfNpgPGU


6. A particle is pulled a distance  up a rough plane

inclined at an angle  to the horizontal by a string

inclined at an angle  to the plane . If

the tension the string is T, the normal reaction between

the particle and plane is N, the frictional force is F, and

the weight of the particle is . write down expression

for the work done by each of forces.

Watch Video Solution

l

α

β (β + α < 90∘ )

w

7. A chain of mass  and length  lies on a horizontal

table. The chain is allowed to slide down gently from the

side of the table. Find the speed of the chain at the

instant when last link of the chain slides from the table.

m l

https://dl.doubtnut.com/l/_szmCJXwAracb
https://dl.doubtnut.com/l/_LnnEUXvJNLg6


Neglect friction everywhere. 

(a) the force from thelicopter and 

(b) the gravitational force on her 

(c ) What are speed ot the kinetic energy and. 

(d) the speed of the astronaut just before she reaches

the helicopter?

Watch Video Solution

8. A helicopter lifts a  astronaut  vertically from

the ocean by means of a cable. The acceleration of the

astronaut is . How much work is done on the

astronaut by   

(a) what is the kinetic energy of the block as it passese

through x=2.0m

72kg 15m

g

10

(g = 9.8m/s2)

https://dl.doubtnut.com/l/_LnnEUXvJNLg6
https://dl.doubtnut.com/l/_2NrPXeja5oWB


x=0 and x=2.0m`?

Watch Video Solution

?(b)W îsthe max iμmk ∈ etice ≠ rgyoftheblockbetween

9. A  block is initially at rest on a horizontal

frictionless surface when a horizontal force in the

positive direction of initial position of the block is .

View Text Solution

1.5kg

x − 0

10. A small block of mass  is kept on a rough inclined

wedge of inclination  �xed in an elevator. The

elevator goes up with a uniform velocity  and

1kg

45∘

v = 2m/s

https://dl.doubtnut.com/l/_2NrPXeja5oWB
https://dl.doubtnut.com/l/_zauXj6pngpi0
https://dl.doubtnut.com/l/_LrwWoCVW4mI0


the block does not slide on the wedge. Find the work

done by the force of friction on the block in .

Watch Video Solution

1s

(g = 10m/s2)

11. Two masses  and  are

connected by an ideal string as shown in the �gure. The

coe�cient of friction between  and the surface is 

 Assuming that the system is released from rest

calculate the velocity of blocks when  has descended

m1 = 10Kg m2 = 5kg

m1

μ = 0.2

m2

https://dl.doubtnut.com/l/_LrwWoCVW4mI0
https://dl.doubtnut.com/l/_mJtIdc9IoR4c


by .   

.

Watch Video Solution

4m (g = 10m/s2)

12. A smooth sphere of radius R is made to translate oin

a straight line with a constant acceleration a. A particle

kept on the top of the sphere is released rom there at

zero velocity with respect to the sphere. Find the speed

https://dl.doubtnut.com/l/_mJtIdc9IoR4c
https://dl.doubtnut.com/l/_bYx5aHU99JHe


of the particle with respect to the sphere as a function

of the angle  it slides.

Watch Video Solution

θ

13. In the arrangement shown in �gure  and 

. The system is released from rest and block

B is found to have a speed  after it has

descended through a distance of  �nd the

coe�cient of friction between the block and the table.

mA = 4. kg

mB = 1.0kg

0.3m/s

1.m

https://dl.doubtnut.com/l/_bYx5aHU99JHe
https://dl.doubtnut.com/l/_sDYvdRbypBKF


Neglect friction elsewhere. (Take ).  

.

Watch Video Solution

g = 10m/s2

14. In �gure, block A is released from rest, when spring is

at its natural unstretched length. For block B of mass M

to leave contact with the ground at some stage, the

https://dl.doubtnut.com/l/_sDYvdRbypBKF
https://dl.doubtnut.com/l/_QmBzlNC8oVQ8


minimum mass of A must be 

Watch Video Solution

https://dl.doubtnut.com/l/_QmBzlNC8oVQ8
https://dl.doubtnut.com/l/_r6PfQ9R7W45i


15. As shown in �gure a smooth rod is mounted just

above a table top  collar, which is able to slide on

the rod with negligible friction is farstened to a spring

whose other end is attached to a pivot at O. The spring

has negligible mass, a relaxed length of  and a

spring constant of  the collar is released from

rest at point A. What is its velocity as it passes point B

and C? 

.

10kg

10cm

500N /m

https://dl.doubtnut.com/l/_r6PfQ9R7W45i


Watch Video Solution

16. A block of mass m is attached with a massless spring

of force constant K. the block is placed over a rough

inclined surface for which the coe�cient of friction is

 �nd the minimum value of M required to move

the block up the place. (Neglect mass of string and

pulley. Ignore friction in pulley). 

.

μ =
3

4

https://dl.doubtnut.com/l/_r6PfQ9R7W45i
https://dl.doubtnut.com/l/_VlNHWj7usXud


Watch Video Solution

17. A block of mass  is released from rest on a rough

inclined ground as shown in �gure. Find the work done

on the block by a) gravity b) force of friction .when the

block is displaced downward along the plane by 2m ?

.  

(Take ).

Watch Video Solution

2kg

g10m/s2

https://dl.doubtnut.com/l/_VlNHWj7usXud
https://dl.doubtnut.com/l/_Oqs9p8lXvJgp


18. The potential energy of a two particle system

separated by a distance  is given by  where

A is a constant. Find to the radial force , that each

particle exerts on the other.

Watch Video Solution

r U(r) =
A

r

Fr

19. A single conservative fore  acts on a  particle

that moves along the x-axis. The potential energy is

given by. 

  

Here, x is in metre and U in joule. At  kinetic

energy of particle is  �nd . 

(a) total mechanical energy 

Fx 2kg

U = (x − 4)
2
− 16

x = 6.0m

8J

https://dl.doubtnut.com/l/_CAqhwOg68vRr
https://dl.doubtnut.com/l/_cLEHAHvvlvkU


(b) maximum kinetic energy 

(c) values of x between which particle moves 

(d) the equation of  as a funcation is zero  

(e) the value of x at which  is zero .

Watch Video Solution

Fx

Fx

20. A  block is on a smooth horizontal table. The

block is connected to a second block of mass  by a

massless �exible taut cord that passes over a

frictionless pulley. The  block is  above the �oor.

The two block are released from rest. With what speed

4kg

1kg

1kg 1m

https://dl.doubtnut.com/l/_cLEHAHvvlvkU
https://dl.doubtnut.com/l/_hYijJjtSt2n1


does the  block hit the ground?  

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1kg

4ms−1

2ms−1

8ms−1

1ms−1

https://dl.doubtnut.com/l/_hYijJjtSt2n1


21. Block A has a weight of  and block B has a

weight of . Determine the distance that A must

descend from rest before it obtains a speed of .

Neglect the mass of the cord and pulleys. 

.

Watch Video Solution

3000N

500N

2.5m/s

https://dl.doubtnut.com/l/_hYijJjtSt2n1
https://dl.doubtnut.com/l/_obpqPzEHth36


Watch Video Solution

22. A sphere of mass m held at a height  between a

wedge of same m and a rigid wall, is released from,

Assuming that all the surfaces are frictionless. Find the

speed of the bodies when the sphere hits the ground. 

.

Watch Video Solution

2R

https://dl.doubtnut.com/l/_obpqPzEHth36
https://dl.doubtnut.com/l/_m0MyeOz26BWv


23. The system is released from rest with the spring

initially stretched . Calculate the velocity  of the

block after it has dropped . The spring has a

sti�ness of . Neglect the mass of the small

75mm v

12mm

1050N /m

https://dl.doubtnut.com/l/_M71EUDGbpQw4


pulley. 

https://dl.doubtnut.com/l/_M71EUDGbpQw4


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

0.371ms−1

0.471ms−1

0.521ms−1

0.571ms−1

24. In the arrangement shown in �gure  and 

. The system is released from rest and block

B is found to have a speed  after it has

descended through a distance of  �nd the

coe�cient of friction between the block and the table.

mA = 4. kg

mB = 1.0kg

0.3m/s

1.m

https://dl.doubtnut.com/l/_M71EUDGbpQw4
https://dl.doubtnut.com/l/_LWdKDW3MSIJW


Neglect friction elsewhere. (Take ).  

.

Watch Video Solution

g = 10m/s2

25. A disc of mass  slides with the zero initial

velocity down an inclined plane set at an angle 

to the horizontal, having traversed the distance

 along the horizontal plane, the disc stops.

m = 50g

α = 30∘

l = 50cm

https://dl.doubtnut.com/l/_LWdKDW3MSIJW
https://dl.doubtnut.com/l/_DNA70OAmfYWb


Find the work performed by the friction forces over the

whole distance, assuming the friction coe�cient

 for both inclined and horizontal planes.

Watch Video Solution

k = 0.15

26. Block A has a weight of  and block B has a

weight of . Coe�cient of friction for A is .

Determine the speed of block A after moves m down

the plane, starting from rest. Negelect the mass of the

300N

50N μk = 0.2

1

https://dl.doubtnut.com/l/_DNA70OAmfYWb
https://dl.doubtnut.com/l/_WUvQ4VXGzRQ3


cord and pulleys. 

Watch Video Solution

27. Figure shows, a  block accelerated by a

compressed spring whose spring constant is .

After, leaving the spring at the spring' s relaxed length,

3.5kg

740N /m

https://dl.doubtnut.com/l/_WUvQ4VXGzRQ3
https://dl.doubtnut.com/l/_kezNvbJFJf9o


the block travels over a horizontal surfce, with a

coe�cient of kinetic friction of , for a distance of

 before stopping. . 

(a) What is the increase in the thermal energy of the

block-�oor system ? 

(b) What is the maximum kinetic energy of the block ? 

(c) Through what distance is the spring compressed

before the block begins to move ? 

.

Watch Video Solution

0.25

7.8m (g = 9.8m/s2)

https://dl.doubtnut.com/l/_kezNvbJFJf9o


Level 2 Objective

1. A bead of mass  starts from rest from A to move

in a vertical place along a smooth �xed quarter ring of

radius , under the action of a constant horizontal

force  as shown. The speed of bead as it reaches

the point (B) is [Take ]  

kg
1

2

5m

f = 5N

g = 10ms−2

https://dl.doubtnut.com/l/_VxjrNQg2dXNY


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

14.14ms1

7.07ms−1

4ms−1

25ms−1

2. A car of mass m is accelerating on a level smooth road

under the action of a single F. The power delivered to

the car is constant and equal to P. If the velocity of the

car at an instant is v, then after travelling how much

https://dl.doubtnut.com/l/_VxjrNQg2dXNY
https://dl.doubtnut.com/l/_M5UCIKXYyH1k


distance it becomes double? 

.

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

7mv3

3P

4mv3

3P

mv3

P

18mv3

7P

https://dl.doubtnut.com/l/_M5UCIKXYyH1k


3. An ideal massless spring  can compressed  m in

equilibrium by a force of . This same spring is

placed at the bottom of a friction less inclined plane

which makes an angle  with the horizontal. A (10

kg) mass (m) is released from rest at the top of the

incline and and is brought to rest momentarily after

compressing the spring by g =10 ms^(-1)`, what

is the speed of just before it touches the spring?

.

A. (a) 

S 1.0

100N

θ = 30∘

2m. if

√20ms−1

https://dl.doubtnut.com/l/_Ro525agUE2Ay


B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

√30ms−1

√10ms−1

√40ms−1

4. A smooth chain (AB) of mass (m) rests against a

surface in the form of a quarter of circle of radius R. If it

is released from rest, the form of a quarter of a circle of

radius R. If it is releaded from, the velocity of the chain

https://dl.doubtnut.com/l/_Ro525agUE2Ay
https://dl.doubtnut.com/l/_ns7qtrXfuSB0


after it comes over the horizontal part of the surface is . 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

√2gR

√gR

√2gR(1 − )
2

π

√2gR(2 − π)

https://dl.doubtnut.com/l/_ns7qtrXfuSB0
https://dl.doubtnut.com/l/_NhEzFYBck3UX


5. Initially the system shown in �gure is in equilibrium.

At the moment, the string is cut the downward of 

and  are.  

a1

a2

https://dl.doubtnut.com/l/_NhEzFYBck3UX


.

A. (a) zero and zero

B. (b) 2g and zero

C. (c) g and zero

D. (d) None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NhEzFYBck3UX


6. In the diagram shown, the block A and B are of the

same mass M and the mass of the block C is .

Friction is present only under the block A. the whole

system is suddenly released from the state of rest. The

minimum coe�cient of friction on block A to keep it in

the state of rest is equal to . 

A. (a) 

B. (b) 

C. (c) 

(M1)

M1

M

2M1

M

M1

2M

https://dl.doubtnut.com/l/_AO1KelOHteEZ


D. (d) None of these`

Answer: B

Watch Video Solution

7. System shown in �gure is in equilibrium, �nd the

magnitude of net change in the string tension between

two masses just after, when one of the springs in cut,

Mass of both the blocks is same and equal to m spring

https://dl.doubtnut.com/l/_AO1KelOHteEZ
https://dl.doubtnut.com/l/_Q88WdsCz8F54


constant of both springs is k. 

.

A. 

B. 

C. 

mg

2

mg

4

mg

3

https://dl.doubtnut.com/l/_Q88WdsCz8F54


D. 

Answer: A

Watch Video Solution

3mg

2

8. A body is moving is down an inclined plane of slope

 the coe�cient of friction between the body and the

plane varies as , where x is the distance

traveled down the plane by the body. The body will have

maximum speed.  . a) at x = 1.16 m b) at x

= 2m c) at bottom most point of the plane d) at x = 2.5 m

A. at 

B. at 

37∘

μ = 0.3x

(sin 37∘ = )
3

5

x = 1.16m

x = 2m

https://dl.doubtnut.com/l/_Q88WdsCz8F54
https://dl.doubtnut.com/l/_YWd29EI3UZUK


C. at bottommost point of the plane

D. at 

Answer: D

Watch Video Solution

x = 2.5m

9. The given plot shows the variation of U, the potential

energy of interaction between two particles with the

distance separating them r, 

https://dl.doubtnut.com/l/_YWd29EI3UZUK
https://dl.doubtnut.com/l/_J5MOX1d5SY04


A. (a) B and D are equilibrium points

B. (b) C is a point of stable equilibrium

C. (c) The force of stable equilibrium between the

two particles is attracive between points C and D

and repulsive between D and E .

D. (d) The force of interaction between particles is

repulsive between points E and F.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J5MOX1d5SY04


10. A particle is projected at  from a point on the

ground with certain velocity at an angle with the

horizontal. The power of gravitation force is plotted

against time. Which of the following is the best

representation?

A. 

B. 

C. 

t = 0

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


D. 

Answer: C

Watch Video Solution

11. A block of mass m is attached to one end of a mass

less spring of spring constant k. the other end of spring

is �xed to a wall the block can move on a horizontal

rough surface. The coe�cient of friction between the

block and the surface is  then the compession of the

spring for which maximum extension of the spring

becomes half of maximum compression is .

μ

https://dl.doubtnut.com/l/_HhEBwaPrtjfl
https://dl.doubtnut.com/l/_tiKuSZJfbfQk


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

2mgμ

k

mgμ

k

4mgμ

k

12. A block of mass (m) slides along the track with kinetic

friction mu. A man pulls the block through a rope which

makes an angle  with the horizontal as shown in the

�gure. The block moves with constant speed v. Power

θ

https://dl.doubtnut.com/l/_tiKuSZJfbfQk
https://dl.doubtnut.com/l/_FuI4WCMSKd0E


dlivered by man is 

.

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

Tv

Tv cos θ

(T cos θ − μmg)v

https://dl.doubtnut.com/l/_FuI4WCMSKd0E


13. The potential energy  in joule of a particle of mass

 moving in x-y plane obeys the law, .

Here, x and y are in metres. If the particle is at rest at

 at time 0, then the work done by conservative

force on the particle from the initial position to the

instant when it crosses the x-axis is . a) 25 J b) 25 J c) 50 J

d) - 50 J

A. 

B. 

C. 

D. 

Answer: C

ϕ

1kg ϕ = 3x + 4y

(6m, 8m)

25J

25J

50J

−50J

https://dl.doubtnut.com/l/_tS0fdn4xYxOK


Watch Video Solution

14. The force acting on a body moving along x-axis

variation of the particle particle shown in the �gure. The

body is in stable equilibrium at 

.

A. 

B. 

x = x1

x = x2

https://dl.doubtnut.com/l/_tS0fdn4xYxOK
https://dl.doubtnut.com/l/_nuANEtfP7YOj


C. both  and 

D. neither  nor 

Answer: B

Watch Video Solution

x1 x2

x1 x2

15. A small mass slides down an inclined plane of

inclination  with the horizontal the coe�cient of

friction is , where x is the distance through

which the mass slides down. Then the distance covered

by the mass before it stops is

A. 

B. 

θ

μ = μ0x

1

μ0 tan θ

tan θ
4

μ0

https://dl.doubtnut.com/l/_nuANEtfP7YOj
https://dl.doubtnut.com/l/_gxIkmVNClXpT


C. 

D. 

Answer: A

Watch Video Solution

2 tan θ
1

μ0

tan θ
1

μ0

16. Two light vertical springs with equal natural length

and spring constants  and  are separated by a

distance . Their upper ends are rigidly connected and

the lower ends are connected to  and  of a light

horizontal rod . A vertically downwards force  is

applied at point  on the rod.  will remain

k1 k2

l

A B

AB F

C AB

https://dl.doubtnut.com/l/_gxIkmVNClXpT
https://dl.doubtnut.com/l/_byPGwqm5alCV


horizontal in equilibrium if the distance  is  

A. 

B. 

C. 

D. 

AC

lk1

k2

lk1

k2 + k1

lk2

k1

lk2

k1 + k2

https://dl.doubtnut.com/l/_byPGwqm5alCV


Answer: D

Watch Video Solution

17. A block of mass  slides down a curved track which

forms one quadrant of a circle of radius  as shown in

�gure. The speed of block at the bottom of track is

. The work done by the of friction is  

.

1kg

1m

v = 2ms−1

https://dl.doubtnut.com/l/_byPGwqm5alCV
https://dl.doubtnut.com/l/_BuL5ifTO6ITU


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+4J

−4J

−8J

+8J

18. The potential energy function for a diatomic

molecule is . In stable equilibrium,

the distance between the particles is .

A. 

U(x) = −
a

x12

b

x6

( )
1 / 62a

b

https://dl.doubtnut.com/l/_BuL5ifTO6ITU
https://dl.doubtnut.com/l/_bqjh9YxWiF3v


B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
1 / 6a

b

( )
1 / 6

b

2a

( )
1 / 6

b

a

19. A rod mass (M) hinged at (O) is kept in equilibrium

with a spring of sti�ness (k) as shown in �gure. The

https://dl.doubtnut.com/l/_bqjh9YxWiF3v
https://dl.doubtnut.com/l/_63v4I84eRokA


potential energy stored in the spring is . 

A. 

B. 

C. 

D. .

Answer: C

Watch Video Solution

(mg)2

4k

(mg)
2

2k

(mg)2

8k

(mg)
2

k

https://dl.doubtnut.com/l/_63v4I84eRokA


20. In the �gure.  are joined together by a

pulley. When the mass  is released from the height 

(m2)( < m1)

(m1)

https://dl.doubtnut.com/l/_X7XSVFF9p4Ue


 above the �oor, it strikes the �oor with a speed . h

https://dl.doubtnut.com/l/_X7XSVFF9p4Ue


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(a)√2gh( )
m1 − m2

m1 + m2

(b)√2gh

(c)√
2m2gh

m1 + m2

(d)√
2m1gh

m1 − m2

21. A particle free to move along x-axis is acted upon by

a force

, the correct variation of potential energy function U(x)

is best represented by.

F = − ax + bx2whrtea and barepositivecons tan ts.

https://dl.doubtnut.com/l/_X7XSVFF9p4Ue
https://dl.doubtnut.com/l/_58cu5LCHj65n


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_58cu5LCHj65n


22. Equal net forces act on two di�erent block (A) and

(B) masses (m) and 4(m) respectively For same

displacement, identify the correct statement.

A. Their kinetic energies are in the ratio 

B. Their speeds are in the ration 

C. Work done on the block are in the ratio 

D. All of the above

Answer: C

Watch Video Solution

=
KA

KB

1

4

=
vA

vB

1

1

=
WA

WB

1

1

https://dl.doubtnut.com/l/_58cu5LCHj65n
https://dl.doubtnut.com/l/_Pi7x4GK0Prsa


23. The potential energy function of a particle in the x-y

plane is given by , where (k) is a constant.

The work done by the conservative force in moving a

particlae from (1,1) to (2,3) is .

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

U = k(x + y)

−3k

+3k

k

https://dl.doubtnut.com/l/_cP3CGHmVS0QZ


24. A vertical spring is �xed to one of its end and a

massless plank pland �tted to other end, A block is

released from a height (h) as shown, spring is in relaxed

position then choose the correct statement. 

https://dl.doubtnut.com/l/_u39ORfn6Ra1K


.

A. The maximum compression of the spring does not

depend on h.

B. The maximum kinetic energy of the block does not

depend on h.

C. the compression of the spring at maximum (KE) of

the block does not depend on h.

https://dl.doubtnut.com/l/_u39ORfn6Ra1K


D. The maximum compression of the spring does not

depend on k.

Answer: C

Watch Video Solution

25. A uniform chain of length of length  lies inside a

smooth semicircular tube (AB) of radius f. Assuming a

slight disturbance to start the chain in motion, the

velocity it will emerge from the end (B) of the tube will

πr

https://dl.doubtnut.com/l/_u39ORfn6Ra1K
https://dl.doubtnut.com/l/_FPkArlwUB2Bk


be 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√gr(1 + π)
2

9

√2gr( + )
2

π

π

2

√gr(π + 2)

√πgr

https://dl.doubtnut.com/l/_FPkArlwUB2Bk


26. A block of mass m is connected to a spring of force

constant k. Initially the block is at rest and the spring

has natural length. A constant force F is applied

hrizontally towards right. The maximum speed of the

block will be (there is no friction between block and the

surface) 

A. 

B. 

C. 

D. 

F

√2mgk

F

√mk

√2F

√mk

2F

√mk

https://dl.doubtnut.com/l/_FPkArlwUB2Bk
https://dl.doubtnut.com/l/_I5GQWTDqgVcC


Answer: B

Watch Video Solution

27. Two blocks are connected to an ideal spring of

sti�ness . At a certain moment, the two block

are moving in opposite diretion with speeds  and '

6 ms_(1) ' the instantaneous elongation of the spring

, The rate at which the spring energy  is

increasing is: a) 500 J/s b) 400 J/s c) 200 J/s d) 100 J/s

A. 

B. 

C. 

200N /m

4ms1

10cm ((k )
x2

2

500J /s

400J /s

200J /s

https://dl.doubtnut.com/l/_I5GQWTDqgVcC
https://dl.doubtnut.com/l/_4Ugrr2hwWqBC


D. .

Answer: C

Watch Video Solution

100J /s

28. A block (A) of mass  is placed on another block

(B) of mass . Now block (B) is displaced by external

agent by  horizontally towards right. During the

same time block (A) just reaches to the left end of block

(B), Initial and �nal positions are shown in �gures . the

work done on block (A) in ground frame is 

,

45kg

123kg

50cm

https://dl.doubtnut.com/l/_4Ugrr2hwWqBC
https://dl.doubtnut.com/l/_ag8KDTdP8eG6


A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

−18J

18J

36J

−36J

29. A block of mass  is released on a �xed wedge

inside a cart which is moving with constant velocity

 towards right. There is no relative motion

between block and cart. Then work done by mormal

reaction on block in two seconds from ground frame will

10kg

10ms1

https://dl.doubtnut.com/l/_ag8KDTdP8eG6
https://dl.doubtnut.com/l/_w33byDl6vIQZ


be (g=10 ms^(1)) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1320J

960J

1200J

240J

https://dl.doubtnut.com/l/_w33byDl6vIQZ


30. A block tied between identical springs is in

equilibrium. If upper spring is cut, then the acceleration

of the block just after cut is  Now if instead of

upper string lower spring is cut, then the acceleration of

the block just after the cut will be (Take ).

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5ms1

g = 10m/s2

1.25ms−2

5ms−2

10ms−2

2.5ms−2

https://dl.doubtnut.com/l/_w33byDl6vIQZ
https://dl.doubtnut.com/l/_IIEDP1AkBu7l


Level 2 More Than One Correct

1. The potential energy of a particle of mass 5 kg moving

in xy-plane is given as  joule, x and y

being in metre. Initially at , the particle is at the

origin  moving with velovity of 

, Then

A. The velocity of the particle at , 

B. The acceleration of the particle is .

C. The direction of motion of the particle initially (at

t=0) is right angles to the direction of

U = (7x + 24y)

t = 0

(0, 0) (8.6 î + 23.2ĵ)ms1

t = 4s 5ms−1

5ms−2

https://dl.doubtnut.com/l/_IIEDP1AkBu7l
https://dl.doubtnut.com/l/_7LhSrCZFCnjF


acceleration.

D. The path of the particle is circle.

Answer: A::B

Watch Video Solution

2. The potential energy of a particle is given by formula

U` and 'x' are in SI unit .if

mass of particle is 0.1 Kg then �nd the magnitude of its

acceleration

A. At  from the origin is 50 ms^(2).

B. At 0.05 m from the mean position is 100 ms^(2).

U = 100 − 5x + 100x2, where

0.05m

https://dl.doubtnut.com/l/_7LhSrCZFCnjF
https://dl.doubtnut.com/l/_0TtWBkzVKnba


C. At 0.05 m from the origin is 150 ms^(2).

D. At  from the mean position is 

Answer: A::B::C

Watch Video Solution

0.05m 200ms−1

3. One end of a light spring of spring constant k is �xed

to a wall and the other end is tied to a block placed on a

smooth horizontal surface. In a displacment, the work

done by the spring is . The possible cases

are.

+( )kx21

2

https://dl.doubtnut.com/l/_0TtWBkzVKnba
https://dl.doubtnut.com/l/_GukN3cvCJGvf


A. The spring was initially compessed by a distance x

and was �nally in its natural length .

B. It was initially stretched by a distance x and �nally

was in its natural length.

C. It was initially natural length and �nally in a

compressed position.

D. It was initially in its natural length and �nally in a

stretched position.

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_GukN3cvCJGvf


4. Identify the correct statement about work energy

theorem.

A. Work done by all the forces is equal to the

decrease in potential energy.

B. Work done by all the forces except the

conservative is equal to the change in mechanical

energy.

C. Work done by all the forces is equal to the change

in kinetic energy .

D. Work done by all the forces is equal to the change

in potential energy

https://dl.doubtnut.com/l/_tG5LOY8nImJy


Answer: B::C

Watch Video Solution

5. A disc of mass 3 m and a disc of mass m are

connected by a massless spring of sti�ness k. The

heavier disc is placed on the ground with the spring

vertical and lighter disc on top from its equilibrium

position the upper disc is pushed down by a distance 

and released. Then.

A. if  the lower disc will bounce up.

B. if  maximum normal reaction on lower

disc = 6mg .

δ

δ >
3mg

k

δ =
2mg

k

https://dl.doubtnut.com/l/_tG5LOY8nImJy
https://dl.doubtnut.com/l/_INeunZsGGAiZ


C. if  maximum normal reaction from

ground on lower disc = 4 mg.

D. if , the lower disc will bounce up

Answer: B::D

Watch Video Solution

δ =
2mg

k

δ >
4mg

k

6. In the adjoining �gure, block A is of mass (m) and

block B is of mass2 m. The spring has force constant k.

All the surfaces are smooth and the system is released

https://dl.doubtnut.com/l/_INeunZsGGAiZ
https://dl.doubtnut.com/l/_FeNUPL9nXtkj


form rest with spring unstretched. 

.

A. The maximum extension of the spring is .

B. The speed of A when extension in spring is 

is .

C. The acceleration of block B when the extension in

the spring is maximum, is 

D. Tension in the thread for extension of  in

spring is 

4mg

k

2mg

k

2g√
2m

3k

g
2

3

2mg

k

mg

https://dl.doubtnut.com/l/_FeNUPL9nXtkj


Answer: A

Watch Video Solution

7. If kinetic energy of a body is increasing then.

A. work done by conservative forces must be positive.

B. work done by conservative forces may be positive.

C. work done by conservative forces may be zero

D. work done by non-conservative forces may be zero

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_FeNUPL9nXtkj
https://dl.doubtnut.com/l/_qj8YTg9neszn
https://dl.doubtnut.com/l/_m18sLOXkfICV


8. At two positons kinetic energy and potential energy

of a particle are

. In

moving from 1 to 2 .

A. work done by conservative forces is positive.

B. work done by conservative forces is negative.

C. work done by all the forces is positive .

D. work done by all the forces is negative.

Answer: B::C

Watch Video Solution

K1 = 10J :U1 = − 20J,K2 = 20J, U2 = − 10J

https://dl.doubtnut.com/l/_m18sLOXkfICV


9. Block A has no relative motion with respect to wedge

�xed to the lift as shown in �gure during motion-1 or

motion-2 Then, 

https://dl.doubtnut.com/l/_zSvuujZ6KaEm


A. (a)work done by gravity on block A in motion-2 is

less then in motion-1

B. (b)work done by normal reaction on block A in

both be motions will be positive.

C. (c)work done by force of friction in motion-1 may

be positive.

D. (d)work done by force of friction in motion-1 may

be negative.

Answer: A::B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_zSvuujZ6KaEm


Level 2 Subjective

1. Two block of masses  and  connected by a light

spring rest on a horixontal plane. The co�cient of

friction between the block and the surface is equal to .

What minimum constant force has to be applied in the

horizontal direction to the block of mass  in order to

shift the other block?

Watch Video Solution

m1 m2

μ

m1

2. The �exible bicycle type chain of length  and mass

per unit length  is released from rest with  In

the smooth circular channel and falls through the hole

πr

2

ρ θ = 0∘

https://dl.doubtnut.com/l/_7MX4Woc0rIU0
https://dl.doubtnut.com/l/_xLYynMzAAExk


in the supporting surface, Determine the velocity v of

the chain as the last link leaves the slot. 

.

Watch Video Solution

3. A baseball having a mass of  is thrown such that

the force acting on it varies with time as shown in the

�rst graph. The correspondeng velocity time gragh is

0.4kg

https://dl.doubtnut.com/l/_xLYynMzAAExk
https://dl.doubtnut.com/l/_DAS2z9ivzFUP


shown in the second graph. Detemine the power applied

as a functon time and the work done till .  

Watch Video Solution

t = 0.3s

4. A chain (AB) of length  loaded in a smooth horizontal

table so that its fraction of length h hangs freely and

toucher the surface of the table with its end B. At a

certain moment ,the end A of the chain is set free. With

what velocity will this end the chain slip out of the table

l

https://dl.doubtnut.com/l/_DAS2z9ivzFUP
https://dl.doubtnut.com/l/_NgJZvfsjsOFD


? 

.

Watch Video Solution

5. The block shown in the �gure is acted on by a sping

with spring constant (k) and (a) weak frictional force of

constant of constant magitude (f.) The block is pulled a

distance  from equilibrium position and then then

then fren released. It oscillates many times ultimately

x0

https://dl.doubtnut.com/l/_NgJZvfsjsOFD
https://dl.doubtnut.com/l/_X6TofOWdcOOD


comes to rest. 

  

(a) Show that the decrease of amplitude is the same for

each cycle of lscillation. 

(b) Find the number of cycles the mass oscillates before

coming to rest.

Watch Video Solution

6. A spring mass system is held at rest with the spring

relaxed at a height (H) above the ground. Determine the

minimum value of (H) so that the systen has a tendency

to rebound after hitting the ground. Given that the

https://dl.doubtnut.com/l/_X6TofOWdcOOD
https://dl.doubtnut.com/l/_gUM0Fe0jZGEA


coe�cient of restitution between  and ground is

zero. 

.

Watch Video Solution

(m2)

7. A block of mass m moving at a speed v compresses a

spring throgh a distance x before its speed is halved.

Find the spring constant of the spring.

W h Vid S l i

https://dl.doubtnut.com/l/_gUM0Fe0jZGEA
https://dl.doubtnut.com/l/_9Hjz5cT8APsQ


Watch Video Solution

8. In the �gure shown masses of the blocks A, B and C

are 6kg, 2kg and 1kg respectively. Mass of the spring is

negligibly small and its sti�ness is 1000 N//m. The

coe�cient of friction between the block A and the table

is . Initially block C is held such that spring is in

relaxed position. The block is released from rest. Find

μ = 0.8

https://dl.doubtnut.com/l/_9Hjz5cT8APsQ
https://dl.doubtnut.com/l/_8tc61CM5FPKs


.  

  

A. (a) the maximum distance moved by the block C.

B. (b) the acceleration of each block, when

elongation in the spring is maximum.

C. 

D. 

(g = 10m/s2)

https://dl.doubtnut.com/l/_8tc61CM5FPKs


Answer: A::B::C

Watch Video Solution

9. A body of mass m slides down a plane inclined at an

angle . The coe�cient of friction is . Find the rate at

which kinetic plus gravitational potential is dissipated at

any time t.

Watch Video Solution

α μ

10. A particle moving in a straight line is acted upon by a

force which works at a constant rate and changes its

velocity from (u and v ) over a distance x. Prove that the

https://dl.doubtnut.com/l/_8tc61CM5FPKs
https://dl.doubtnut.com/l/_Q2ivDqTNEqCU
https://dl.doubtnut.com/l/_rx0KTFDkdyjG


taken in it is 

 .

Watch Video Solution

(u + v)
3

2
x

u2 + v2 + uv

11. A chain of length l and mass m lies on the surface of

a smooth sphere of radius R>l with one end tied to the

top of the sphere.

A. (a) Find the gravitonal potential energy of the

chain with reference livel at the centre of the

sphere.

B. (b) Suppose the chain is released and slides down

the sphere. Find the kinetic energy of the chain,

https://dl.doubtnut.com/l/_rx0KTFDkdyjG
https://dl.doubtnut.com/l/_BsAl1aizNZq4


when it has slid through an angle thela.

C. (c ) Find the tangential acceleration (dv)/(dt)of the

chain when the chain starts sliding down.

D. 

Answer: A::B::C

Watch Video Solution

12. Find the speed of both the blocks at the moment the

block  hits the wall AB, after the blocks are released

from rest. Given that  and 

m2

m1 = 0.5kg

https://dl.doubtnut.com/l/_BsAl1aizNZq4
https://dl.doubtnut.com/l/_Dc2cUUMEVkBR


  

.

Watch Video Solution

m2 = 2kg, (g = 10m/s2)

13. A block of mass M slides along a horizontal table

with speed . At , it hits a spring with spring

constant k and begins to experience a friction force. The

coe�cient of friction is variable and is given by ,

where b is a positive constant. Find the loss in

v0 x = 0

μ = bx

https://dl.doubtnut.com/l/_Dc2cUUMEVkBR
https://dl.doubtnut.com/l/_WzzbjtSDQU4d


mechanical energy when the block has �rst come

momentarily to rest. 

.

Watch Video Solution

14. A small block of ice with mass  is placed

against a horizontal compressed spring mounted on a

horizonta table top that is  above the �oor. The

spring has a force constant  and is

initially compressed . The mass of the spring is

negligible. The spring is releaded and the block slock

0.120kg

1.90m

k = 2300M /m

0.045m

https://dl.doubtnut.com/l/_WzzbjtSDQU4d
https://dl.doubtnut.com/l/_SZlDZ01Mkj19


slides along the table, goes o� the edge and travels to

the �oor. If there is negligible friction between the ice

and the table, what is the speed of the block of ice when

it reaches the �oor.   

.

Watch Video Solution

(g = 9.8m/s2)

15. A  block is attached to a spring with length 

 and force constant . The mass of

the spring is negligible. You pull the block to the right

0.500kg

0.60m k = 40.0N /m

https://dl.doubtnut.com/l/_SZlDZ01Mkj19
https://dl.doubtnut.com/l/_Ppek9V8hNYX6


along the surface with a constant horizontal force

. (a) What is the block's speed when the

block reaches point B,which is  to the right of

right of point A? (b) What the block reaches point B, you

let go o� the block. In the subsequent motion, how

close does the block get to the wall where the lift end of

the spring is attached? Neglect size of block and

friction. 

.

A. 

B. 

F = 20.0N

0.25m

3.87ms−1, 0.1m

4.87ms−1, 0.1m

https://dl.doubtnut.com/l/_Ppek9V8hNYX6


Level 2 Comprehension Based

C. 

D. 

Answer: A::B::C

Watch Video Solution

1.87ms−1, 0.5m

3.87ms−1, 0.6m

1. The �gure shows the variation of potential energy of a

particle as a function pf x, the x-coordination of the

region. It has been assumed that potential energy

depends only on . For all other values  is zero. i.e.

for  and .  

x x, U

x < − 10 x > 15, U = 0

https://dl.doubtnut.com/l/_Ppek9V8hNYX6
https://dl.doubtnut.com/l/_WYuInePJZhqV


  

If total mechanical energy of the particle is , then it

can found in the region

A.  and 

B.  and 

C. 

D. 

Answer: A

Watch Video Solution

25J

(a) − 10 < x < − 5 6 < x < 15

(b) − 10 < x < 0 6 < x < 10

(c) − 5 < x < 6

(d) − 10 < x < 10

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


2. The �gure shows the variation of potential energy of a

particle as a funcation of x, the x-coordinate of the

region. It has been assumed that potential energy

depends only on . For all other values  is zero. i.e.

for  and .  

  

If total mechanical energy of the particle is , then

it can be found in region.

A.  and 

x x, U

x < − 10 x > 15, U = 0

−40J

x < 10 x > 15

https://dl.doubtnut.com/l/_WYuInePJZhqV
https://dl.doubtnut.com/l/_YjUnKo0qK8BU


B.  and 

C. 

D. It is not possible

Answer: D

Watch Video Solution

−10 < x < 5 6 < x < 15

10 < x < 15

https://dl.doubtnut.com/l/_YjUnKo0qK8BU

