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PHYSICS

BOOKS - HC VERMA PHYSICS
(ENGLISH)

WORK AND ENERGY

1. A spring of spring constasnt 50 N/m is

compressed from its natural position through


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3FbVbzg5nAZd

1 cm. Find the work done by the work done by
the spring force on the agency compressing

the spring.

o Watch Video Solution

2. A particle of mass 20 g is thrown vertically
upwards with a speed of 10 m/s. Find the work
done by the force of gravity during the time

the particle goes up.

° Watch Video Solution



https://dl.doubtnut.com/l/_3FbVbzg5nAZd
https://dl.doubtnut.com/l/_Igf0awDqS8Oi
https://dl.doubtnut.com/l/_6NSjkTygAeWc

3. Two charged particle A and B repel each
k

other by a force ) where is a constant and r
is th separation between them. The particle A
is clamped to a fixed point in the lab and the
particle B which has a mass m, is released from
rest with asn initial separartion r; form A. Find
the change in the potential energyof hte wo
particle system as the separation increases to

a large value. What will be the speed o the

particle b in this situation?

5 External force B
AB ~ K/ - o—»FBAz\q\Q

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_6NSjkTygAeWc

4. A block of mass m slides along a frictionless
surface as shown in the figure. If it is releases

from rest from A what is its speed at B?

A v=0

Figure 8.10

o Watch Video Solution



https://dl.doubtnut.com/l/_6NSjkTygAeWc
https://dl.doubtnut.com/l/_foKVWsq047Xx

5. A pendulum bob has a speed 3m/s while
passing through its lowest position. What is
its speed when it makes an angle of 60° with
the vertical? The length of the pendulum is
m

0.5m Take g = 10—
52

o Watch Video Solution

6. A block of mass m, attached to a spring of
spring constant k, oscilltes on a smooth

horizontal table. The other end of the spring is


https://dl.doubtnut.com/l/_GO9Opzl3dAtW
https://dl.doubtnut.com/l/_vGLPt69XQEQT

fixed to a wall. If it has speed v when the
spring is at its naturla lenth, how far will it
move on the table before coming to an

instantaneous rest?

o Watch Video Solution

7. A block of mass m is suspended through a
spring of spring constant k and is in
equilibrium. A sharp blow gives the block an

initial downward velocity v. How far below the


https://dl.doubtnut.com/l/_vGLPt69XQEQT
https://dl.doubtnut.com/l/_Wi5bBgdyrVEx

equilibrium position, the block comes to an

instantaneous rest?

° Watch Video Solution

Worked Out Examples

1. A porter lifts a suitcase weighing 20 kg from

the platform and puts it on his head 2.0 m
above the platform. Calculate the work done

by the porter on the suitcase.

o Watch Video Solution



https://dl.doubtnut.com/l/_Wi5bBgdyrVEx
https://dl.doubtnut.com/l/_KgoBKebATHjB

2. An elevator weighing 500 kg is to be lifted
up at a constant velociy of 0.20 m/s. What
would be the minimum horsepower of the

motor to be used?

o Watch Video Solution

3. A block of mas 2.0 kg is pulled up on a
smooth incline of angle 30° with the
horizontal. If the block moves wth an

: m
acceleration of 1.0—2, find the power
S


https://dl.doubtnut.com/l/_KgoBKebATHjB
https://dl.doubtnut.com/l/_NwJMsGH8l151
https://dl.doubtnut.com/l/_RnOp104R7Yhz

delivered by the pulling force at a time 4.0 s
after the motion starts. What is the average
power delivered during the 4.0 s after the

motion starts?

° Watch Video Solution

4. A force F = (10 4 0.50x) acts on a particle
in the x direction, where F is in newton and x
in meter./find the work done by this force

during a displacement form x=0 tox=2.0m

° Watch Video Solution



https://dl.doubtnut.com/l/_RnOp104R7Yhz
https://dl.doubtnut.com/l/_DeVCShl0nI5y

5. A body dropped from a height H reaches the
ground with a speed of 1.2 \/g_H Calculate the

work done by air friction.

o Watch Video Solution

6. A block of mass M is pulled along a
horizontal surface by applying a force at angle
6 with the horizontal. The friction coefficient
between the block and the surfasce is u. If the

block travels at a uniform velocity, find the


https://dl.doubtnut.com/l/_DeVCShl0nI5y
https://dl.doubtnut.com/l/_3WHJRA6V2OI5
https://dl.doubtnut.com/l/_lpktQGfYyEGU

work donen by this applied force during a

displacement d of the blcok.

o Watch Video Solution

7. Two identical cylindrical vessel with their
bases at the same level each contain a liquid
of density p. The height of the liquid in one
vessel is h; and in the other is h, the area of
either base is A. What is the work done by
gravity is equalising the levels when the two

vessels are connected?

| e |


https://dl.doubtnut.com/l/_lpktQGfYyEGU
https://dl.doubtnut.com/l/_AbhmPHS8siLu

& Watch Video Solution I

8. What minimum horizontal speed should be
given to the bob of a simple pendulum of

length | so tht it describes a complete circle?

° Watch Video Solution

9. A uniform chain of length | and mass m
overhangs a smooth table with its two third
part lying on the table. Find the kinetic energy

of the chain as it completely slips off the table.


https://dl.doubtnut.com/l/_AbhmPHS8siLu
https://dl.doubtnut.com/l/_j9gplFSZVHrW
https://dl.doubtnut.com/l/_X7qkodeUn2Oz

° Watch Video Solution

10. A block of mass m is pushed against a
spring of spring constant k fixed at the end to
a wall. The block can side on a frictionless
table as shown in figure. The natural length of
the spring is Ly and it is compressed ti half its
natural length when the block is relesed. Find

teh velocity of the block aa s function of its


https://dl.doubtnut.com/l/_X7qkodeUn2Oz
https://dl.doubtnut.com/l/_y2oRIfhlJeFN

distance x from the wall .

Figure 8-W6

° Watch Video Solution

11. A particle is placed at the point A of a
frictionless track ABC as shown in figure. It is

pushed slightly towards right. Find its speed


https://dl.doubtnut.com/l/_y2oRIfhlJeFN
https://dl.doubtnut.com/l/_rW6Xn58FsTpp

when it reches the point B. Take g = 10%.
S

T c

Figure 8-W7

o Watch Video Solution

12. Figure shows a smooth curved track
terminating in a smooth horizontal part. A
spring of sprng constant 400 N/m is
asttached at one end ot a wedge fixed rigidly

with the horizontal part. A 40 g mas is


https://dl.doubtnut.com/l/_rW6Xn58FsTpp
https://dl.doubtnut.com/l/_jmL5qYRWJbeM

released from rest at a height of 49 m n the
curved track. Find the maximumcompression

of the spring.

]

49 m

S

Figure 8-W8

° Watch Video Solution

13. Figure shows a loop the loop track of

radius R. A car (without engine) starts from a


https://dl.doubtnut.com/l/_jmL5qYRWJbeM
https://dl.doubtnut.com/l/_8LDxo7cKP6Sp

platform at a distance h above the top of the
loop and goes around the loop without falling
off the track. Find the minimum value of h for

a successful looping. Neglect friction.

Figure 8-W9

o Watch Video Solution

14. A heavy particle is suspended by a stirng of

length I. The particle is given a horizontal


https://dl.doubtnut.com/l/_8LDxo7cKP6Sp
https://dl.doubtnut.com/l/_sYI6OdSWn0OU

velocity vy. The stirng becomes slack at some
angle and the particle proceeds on a
parabola.find the value of v, if the prticle

psses through the ponit of suspension

Figure 8-W10

o Watch Video Solution



https://dl.doubtnut.com/l/_sYI6OdSWn0OU

Objective 1

1. A heavy stone is thrown from a cliff of height

h with a speed v. The stone will hit the ground

with maximum speed if it is thrown

A. vertically downward

B. vertically upward

C. horizontally


https://dl.doubtnut.com/l/_sYI6OdSWn0OU
https://dl.doubtnut.com/l/_F02T4Ca1kchX

D. the speed does not depend on the initial

direction.

Answer: D

o Watch Video Solution

2. Two springs A and B(ky = 2kp) are
stretched by applying forces of equal
magnitudes at the force ends. If the energy

stored in Ais E, that in B is


https://dl.doubtnut.com/l/_F02T4Ca1kchX
https://dl.doubtnut.com/l/_Of2CGpFk78M8

Answer: B

o Watch Video Solution

3. Two equal masses are attached to the two
ends of a spring of spring constant k. The

masses are pulled out symmetrically to stretch


https://dl.doubtnut.com/l/_Of2CGpFk78M8
https://dl.doubtnut.com/l/_Z7Kzi6nO3qw1

the spring by a length x over its natural
length. The work done by the spring one each

mass is

1
A. 5[@3’32
1
B. — 5’6:22

1
C. Zk$2

1
D. — ZI{?ZE2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Z7Kzi6nO3qw1
https://dl.doubtnut.com/l/_FAqUQE7zQ1kk

4. The negative of the work done by the

conserative internal forces on a system equals

the change iln

A. total energy

B. kinetic energy

C. potential energy

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FAqUQE7zQ1kk
https://dl.doubtnut.com/l/_Mytxad2gHL38

5. The work done by the external forces on a

system equals the change in

A. total energy

B. kinetic energy

C. potential energy

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Mytxad2gHL38
https://dl.doubtnut.com/l/_2sy93R6uGP0V

6. The work done by all the forces (external

and internal) on a system equals the change in

A. total energy

B. kinetic energy

C. potential energy

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2sy93R6uGP0V

7. of a two article system depends

only on the separation between the two
particles. The most appropriate choice for the
blank space in the above sentence is

A. kinetic energy

B. total mechanical energy

C. potential energy

D. total enerty

Answer: C

‘ ° Wiadk hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_5Yup4r8ihYpN

YVOILLIL VI INAGINIE L J

8. A small block of mass m is kept on a rough
inclined surface of inclination 6 fixed in an
elevator. The elevator goes up with a uniform
velocity v and the block does not slide on the
wedge. The work done by the force of friction

on the block in time t will be

A. zero
B. mgut cos> 6

C. mgvt sin”2theta’


https://dl.doubtnut.com/l/_5Yup4r8ihYpN
https://dl.doubtnut.com/l/_hVWhvvspoPJT

D. mgutsi20

Answer: C

° Watch Video Solution

9. A block of mass m slides down a smooth

vertical circular track. During the motion, the

block is in

A. vertical equilibrium

B. horizontl equilibrium


https://dl.doubtnut.com/l/_hVWhvvspoPJT
https://dl.doubtnut.com/l/_FIswVOJbAHrt

C. radia equilibrium

D. none of these

Answer: D

o Watch Video Solution

10. A particle is rotated in vertical circle by
connecting it to string fixed. The minimum
speed of the particle when the string is
horizontal for which the particle will complete

the circle is


https://dl.doubtnut.com/l/_FIswVOJbAHrt
https://dl.doubtnut.com/l/_mxGKEMkSj5d1

B. \/2ghl

C. /3gl

D. ,/5gl
Answer: C

° Watch Video Solution

Objective 2



https://dl.doubtnut.com/l/_mxGKEMkSj5d1

1. A heavy stone is thrown from a cliff of height

h in a given direction. The speed with which it

hits the ground

A. must depend on the speed of projection

B.must be larger than the speed of

projection

C. must be independent of the speed of

projection

D.may be smaller than the speed of

projection


https://dl.doubtnut.com/l/_uU3vDXbl7zo7

Answer: A::B

o Watch Video Solution

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

the change in its kinetic energy

A. always

B.only if the forces acting on ilt are

conservative


https://dl.doubtnut.com/l/_uU3vDXbl7zo7
https://dl.doubtnut.com/l/_ixRK1mle6lqg

C.only if gravitational force alone acts on

it

D. only if elastic force alone acts on it

Answer: A

o Watch Video Solution

3. A particle is acted upon by a force of
constant magnitude which is always

perpendiculr to the velocity of the particle.


https://dl.doubtnut.com/l/_ixRK1mle6lqg
https://dl.doubtnut.com/l/_tiX9iLefGjFe

The motion of the particle takes place in a

plane. It follows that

A. it velocity is constant

B. its acceleration is constant

C. its kinetic energy is constant

D. it moves in a circular path

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_tiX9iLefGjFe

4. 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 | on a rough surface. The following
quantities will be same as observed by the two

observers

A. kinetic energy of the block t tiem t

B. work doen by friction

C. total work done the block

D. accelertion of the block


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

Answer: D

o Watch Video Solution

5. You lift a suitcase from the floor and keep it

on a table. The work done by you on the

suitcae does not depend on

A. the path taken by the suitcae

B. the time taken by you in doing so

C. the weight of the suitcase

D. your weight


https://dl.doubtnut.com/l/_vdTXVSnEzxPG
https://dl.doubtnut.com/l/_34sE31HFmEHX

Answer: A::B::D

o Watch Video Solution

6. The kinetic energy of a particle continuously
increases with time
A. the resultant force on the particle must
be parallel to the velocity at all instants.
B. the resultant force on the particle must

be at an angle less than 90 all the time


https://dl.doubtnut.com/l/_34sE31HFmEHX
https://dl.doubtnut.com/l/_NU88mpkqEvgC

C. Its height above the ground level must

continuously decrease

D. the magnitude of its linear momentum

Is increasing continuously.

Answer: B::D

o Watch Video Solution

7.0ne end of a light spring of spring constant
k is fixed to a wall and the other end is tied to

a block placed on a smooth horizontal surface.


https://dl.doubtnut.com/l/_NU88mpkqEvgC
https://dl.doubtnut.com/l/_SbgRfVpmmN7C

In a displacement, the work by the spring is
5/@:132. The possible cases are
A.the spring was initially compresed bya
distance x and was finaly in its natural
length
B.it was initially in its natural distance x
and finally was in its natural length

C.it was initially in its natural lenth and

finaly in a compressed position.


https://dl.doubtnut.com/l/_SbgRfVpmmN7C

D. it was initially in its natural length and

finally in a stretched positon.

Answer: A::B

o Watch Video Solution

8. A block of mass M is 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 energy of the block

increases by 20J in 1s.


https://dl.doubtnut.com/l/_SbgRfVpmmN7C
https://dl.doubtnut.com/l/_0L8BjKlppd3Y

A. the tension in the string is Mg

B. The tension is the string is F

C.The work done by the tension on the

block is 20 J in the above 1s.

D. the work done by the force of gravity is

-20J in the above 1s.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0L8BjKlppd3Y

1. The mass of cyclist together with the bike is
90 kg. Calculate the increase in kinetic energy

if the speed increases from 6.0 km/h to 12

km/h.

o Watch Video Solution

2. A block of mass 2.00 kg moving at a speed of

m
10.0 m/s accelerates at 3.0 — for 5.00 s.
S

Compute its final kinetic enegy.


https://dl.doubtnut.com/l/_LOID0Cu2BpH4
https://dl.doubtnut.com/l/_LCuXpEkdg51A

° Watch Video Solution

3. A box is pushed through 4.0 m across floor
offering 100 N resistance.How much work is

done by the resisting force?

° Watch Video Solution

4. A block of mass 5.0 kg slides down an incline
of inclination 30° and length 10 m. find the

work done by the force of gravity.

| e |


https://dl.doubtnut.com/l/_LCuXpEkdg51A
https://dl.doubtnut.com/l/_mti0lbaJtSS7
https://dl.doubtnut.com/l/_TKuUv8jNTj9P

& Wwatch Video Solution I

5. A constant force of 2.50 N accelerates a
stationary particle of mass 15 g through a
displacement of 2.50 m. Find the work done

and the average power delivered.

° Watch Video Solution

6. A particle moves rom a point
— — — .
r1=(2m) i + (3m) j to another point

— — — : :
ro=(3m)i + (2m) j during which a


https://dl.doubtnut.com/l/_TKuUv8jNTj9P
https://dl.doubtnut.com/l/_pxL9GoB9HpqH
https://dl.doubtnut.com/l/_g3Vt1ZsIAG7u

— — —
certain force F = (5N) ¢ + (5N) j acts on
it. Find the work done by the force on the

particle during the displacement.

° Watch Video Solution

7. A man moves on a straight horizontal road

with a block of mass 2 kg in his hand. If he

covers a distance of 340 m with an
: m

acceleration of 0.5— find the work done by

S

the man on the block during the motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_g3Vt1ZsIAG7u
https://dl.doubtnut.com/l/_0KTC7g69l5jg

8. A force F=a+bx acts on a particle in the x-
directioin, where a and b are constants. Find
the work done by this force during a

displacement formz = 0 — x« = d.

o Watch Video Solution

9. A block of mass 250 g slides down an incline
of inclination 37° with a uniform speed. Find
the work done against the friction as the block

slides through 1.0 m.


https://dl.doubtnut.com/l/_0KTC7g69l5jg
https://dl.doubtnut.com/l/_TqoZnlBhj7qA
https://dl.doubtnut.com/l/_EPkt266IWppk

O Watch Video Solution

10. A block of mass m is kept over another
block of mass M nd the system rests on a
horizontal force F acting on the lower block

produces an accelertion in the
2(m + M)

system the two blocks always move together.
A. Find the coefficient of kinetic frictioin
between the bigger block and th horizontal
surface. b. find the frictional force acting on
the smaller block. c. Find the work done by the

force of friction on the smaller block by the


https://dl.doubtnut.com/l/_EPkt266IWppk
https://dl.doubtnut.com/l/_X8ywRlhlmtAB

bigger block during a displacement d of the

system.

Figure 8-E1

° Watch Video Solution

11. A box weighing 2000 N is to be slowly slid
through 20 m on a straigh track having

friction coefficient 0.2 with the box. A find the


https://dl.doubtnut.com/l/_X8ywRlhlmtAB
https://dl.doubtnut.com/l/_euyLu22d0yeD

work done by the person pulling the box wilth
a chain at angle 0 with the horizontal. B. find
the work when the person has chosen a value
of 6 which ensures him the minimum

magnitude of the force.

o Watch Video Solution

12. A block of weight 100 N is slowly slide up
on a smooth incline of inclination 37° by as
person. Calculate the work done by the person

in moving the block through a distance of 2.0


https://dl.doubtnut.com/l/_euyLu22d0yeD
https://dl.doubtnut.com/l/_78zNZhRyj2c0

m, if the driving force is a. parallel to the

incline and b. in the horizontal direction.

° Watch Video Solution

13. Find the average frictional force needed to
stop a a car weighing 500 kg in a distance of

25 m (the initial speed is 72 km/h.)

° Watch Video Solution



https://dl.doubtnut.com/l/_78zNZhRyj2c0
https://dl.doubtnut.com/l/_0rBSh8pqcAQs

14. Find the averasge force needed to
accelerate a car weighing 500 kg form rest to

72 km/h in a distance of 25 m.

o Watch Video Solution

15. A particle of mass m moves on a straight
line with its velocity varying with the distance
travelled according to the equation v = a,/z,

where a is a constant. Find the total work


https://dl.doubtnut.com/l/_ivBGCradVplw
https://dl.doubtnut.com/l/_MXkmqgC39Z6s

done by all the forces during a displacement

fromx =0 — z = d.

o Watch Video Solution

16. A block of mass 2.0 kg kept at rest on an
inclined plane of inclination 37" is pulledup
the plane by applying a constant force of 20 N
parallel to the incline. The force acts for one
second. A. show that the work done by the
applied force does not exceed 40 J. b. find the

work work done by the applied force is 40 ). c.


https://dl.doubtnut.com/l/_MXkmqgC39Z6s
https://dl.doubtnut.com/l/_Ci0iOddN7R6b

Find the kinetic energy of the block at the

: m
instant the force ceases to act. Take g = 10—2
S

o Watch Video Solution

17. A block of mass 2.0 kg is pushed down an

inclined plane of inclination 37° with a force of

20N cting parallelto the incline. It is found tht

the block moves on the incline with an
: m

acceleration of 10—2. If the blcok started from

S

rest, find the work done a. by the applied force


https://dl.doubtnut.com/l/_Ci0iOddN7R6b
https://dl.doubtnut.com/l/_eK4fxlvubZKD

in the first second b. by the weight of the
block in the first second and c. by the frictional
force acting on the block in the first second.

Take g = 10%.
S

o Watch Video Solution

18. A 250 g block slides on aeroug horizontal
table. Find the work donen by the frictinal
force in bringing the block to rest if it is
initially moving at a speed of 40 cm/s. If the

friction coefficient between te table and the


https://dl.doubtnut.com/l/_eK4fxlvubZKD
https://dl.doubtnut.com/l/_0Sp3iouxqJrV

block is 0.1 how far does the block move before

coming to rest?

° Watch Video Solution

19. Water falling from a 50 m high fall is to be
used for generating electric enegy. |If
1.8 x 10°kg of water falls per hour and half
the gravitational potential energyh can be
converted into electric energy, how many 100

W lamps can be it?

° Watch Video Solution



https://dl.doubtnut.com/l/_0Sp3iouxqJrV
https://dl.doubtnut.com/l/_lW8sMApU9qhV

20. A person is painting his house walls. He
stands on a ladder with a bucket contaiing
paint in one hand and a brush in
other.Suddenly the bucket slips from his hand
and falls down on the floor. If the bucket with
the paint had a mass of 6.0 kg and was at a
height of 2.0 m at the time it slipped, how
much gravitational potential energy is lost

together with the paint?

o Watch Video Solution



https://dl.doubtnut.com/l/_lW8sMApU9qhV
https://dl.doubtnut.com/l/_tRasjQfQEB3d
https://dl.doubtnut.com/l/_WTIJIzMOGyKc

21. A projectile is fired form the top of a 40 m
high cliff with an initial speed of 50 m/s at an
unknown angle. Find its speed when it hits the

ground.

o Watch Video Solution

22. The 200 m free style women's swimming
gold medal at Seol Olympic 1988 went to Heike
Friendrich of East Germany when she set a
new Olympic record of 1 minute and 57.56

seconds. Assume that she covered most of the


https://dl.doubtnut.com/l/_WTIJIzMOGyKc
https://dl.doubtnut.com/l/_UqpQNqJdkskJ

distance with a uniform speed and had to
exert 460 W to maintain her speed. Calculate
the average force of resistance offered by the

water during the swim.

O Watch Video Solution

23. The US athlete Florence Griffith oyner won
the 100 m spring gold medal at Seol Olympic
1988 setting a new Olympic record of 10.54s.
Assume that she achieved her maximum speed

in a very short time and then ran the race with


https://dl.doubtnut.com/l/_UqpQNqJdkskJ
https://dl.doubtnut.com/l/_Kx3KoyMgJHob

that speed till she crossed the line. Take her
mas ot be 50 kg. a. Calculate the kinetic energy
of Griffith Joyner at her full speed. b. Assuming
tht the track the wind etc. offered an average
resistance of one tenth of her weight,
cfalculate the work done by the resistsnce
durng the run. c. What power Griffith Joyner

had to exet ot maintain uniform speed?

o Watch Video Solution



https://dl.doubtnut.com/l/_Kx3KoyMgJHob

24. A water pump lifts water from a level 10 m
below the ground. Water is pumped at a rate
of 30 kg /minute with negligible
velocity.Caculate the minimum horsepower the

engine should have to do this.

o Watch Video Solution

25. An unruly demonstrator lifts a stone of
mass 200 g from the ground and throuws it at

his opponent. At the time of projection, the


https://dl.doubtnut.com/l/_ibiMfj1xV2Cy
https://dl.doubtnut.com/l/_Va53GfwM8OAZ

stone is 150 cm above the grond and has a
speed of 3.00 m/s. Calculate the work doe by
the demonstrator during the process. If it
takes one second for the demonstrator tolift
teh stone and throw, what horsepower does

he use?

o Watch Video Solution

26. In a factory it is desired to lift 2000 kg of

metal through a distance of 12 m in 1 minute.


https://dl.doubtnut.com/l/_Va53GfwM8OAZ
https://dl.doubtnut.com/l/_pvUukH8Mt4oY

Find the minimum horsepower of the engine

to be used.

° Watch Video Solution

27. A scooter company gives the following
specifications about its product.

Weight of the scooter -95 kg

Maximum speed -60 km/h

Maximum engine power -3.5 hp

Pick up time to get the maximum speed -5s

Check the validity of these specifications.

| e |


https://dl.doubtnut.com/l/_pvUukH8Mt4oY
https://dl.doubtnut.com/l/_CqZavNFUmK5n

& Watch Video Solution I

28. A block of mass 30.0 kg is being brought
down by a chain. If the block acquires as speed

of 40.0= in dropping down 2.00 m ,find the
S

work done by the chain during the process.

° Watch Video Solution

29. The heavier block in an atwood machine
has a mass twice that of the lighter one. The

tension in the string is 16.0 N when the system


https://dl.doubtnut.com/l/_CqZavNFUmK5n
https://dl.doubtnut.com/l/_fbqXRjXXw7df
https://dl.doubtnut.com/l/_8uIT8SmcAR4h

is set into motion. Find the decrease in the
gravitational potential energy during the first

second after the system is released from rest.

° Watch Video Solution

30. The two blocks in an Atwood machine have
masses 2.0 kg and 3.0 kg. Find the work done
by gravity during the fourth second after the

system is released from rest.

° Watch Video Solution



https://dl.doubtnut.com/l/_8uIT8SmcAR4h
https://dl.doubtnut.com/l/_MmQQuVEbQ40M
https://dl.doubtnut.com/l/_EPL6HXnMZ5uq

31. Consider the situatioin shown in figure. The
system is released from rest and the block of
mass 1.0 kg is found to have a speed 0.3 m/s
ater it has descended thrugh a distance of 1T m.
find the coefficient of kinetic friction between

the block and the table.

1.0 kg

Figure 8-E2

° Watch Video Solution



https://dl.doubtnut.com/l/_EPL6HXnMZ5uq

32. A block of mass 100g is moved with a speed
of 5.0 m/s at the highest point in a closed
circular tube of radius 10 cm kept in a vertical
plane. The cross sectiion of th tube is such
that the block just fits in it. The block makes
wseverl oscillations inside the tube and finally
stops at the lowest point. find teh work done

by the tube on the block during the process

o Watch Video Solution



https://dl.doubtnut.com/l/_EPL6HXnMZ5uq
https://dl.doubtnut.com/l/_v7fgLyYOLnGK

33. A car weighing 1400 kg is moving at speed
of 54 km/h up a hill when the motor stops. If it
is just able to read the destination which is at
a height of 10 m above the point calculte the
work done against friction (negative of the

work done by the friction).

o Watch Video Solution

34. small block of mass 200 g is kept at the top

of a frictionless incline which is 10 m long and


https://dl.doubtnut.com/l/_HGnCURXv2a8L
https://dl.doubtnut.com/l/_hrxftSJa5aT1

3.2 m high. How much work was required a. to
lift the block from the ground nd put it at the
top b. to side the block up the incline? What
will be the speed of the block when it reaches
the ground if, c. it falls off the incline and
drops vertically on the ground d. it slides

down the incline? Take g = 10%.
S

o Watch Video Solution

35. In a children\'s park, there is a slide which

has a total length of 10 m and a height of 8.0


https://dl.doubtnut.com/l/_hrxftSJa5aT1
https://dl.doubtnut.com/l/_R2gqlvhyvr0k

m figure. Vertical ladder are provided to reach
the top. A boy weighting 200 N climbs up the
ladder to the top of the slide and slides down
to the ground. The averages friction offered by
the slide is three tenth of his weight. Find a.
the work done by the ladder on the boy as he
goes up. b. the work done by the slide on the
boy as he comes down. Neglect any work done

by forces inside the body of the boy.

o Watch Video Solution



https://dl.doubtnut.com/l/_R2gqlvhyvr0k

36. Figure shows a particle slideing on a
frictionles track which terminates in straight
horizontal section. If the particle starts
slipping from the point. A, how far way from

the track will the particle hit the ground ?

Figure 8-E3

o View Text Solution



https://dl.doubtnut.com/l/_2lQeaTiBEgcM

37. A block weighing 10 N tavels down a
smooth curved track AB joined to a rough
horizontal surface. The rough surface has a
friction coeficient of 0.20 with the block. If the
block starts slipping on the track from a point
1.0 m above the horizontal surace, how far will

it move on the rough surface?

Figure 8-E4

o Watch Video Solution



https://dl.doubtnut.com/l/_QsCMV5BYsBMq

38. A uniform chain of mass m and length |
overhangs a table with its two third part on
the table. Fine the work to be done by a
person to put the hanging part back on the

table.

o Watch Video Solution

39. A uniform chain of length L and mass M
overhangs a horizontal table with its two third

part n the table. The friction coefficient


https://dl.doubtnut.com/l/_1PVad9Oyh4VE
https://dl.doubtnut.com/l/_bUVp7lI08bf6

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

the chain slips off the table.

° Watch Video Solution

40. A block of mass m slides along a
frictionless surfce as shown in the figure. If it

is releases from rest from A what is its speed


https://dl.doubtnut.com/l/_bUVp7lI08bf6
https://dl.doubtnut.com/l/_jdGBLlWQoITw

at B?

Figure 8.10

o Watch Video Solution

41. A block of mass 5.0 kg is suspended from
the end of a vertical spring which is stretched
by 10 cm under the load of te block. The block

is givena sharp impulse from below so that it


https://dl.doubtnut.com/l/_jdGBLlWQoITw
https://dl.doubtnut.com/l/_AcwUyJPOfJ82

acquires an upward speed of 2.0 m/s. How

high will it rise? Take g = 10ﬁ2
S

° Watch Video Solution

42. A block of mass 250g is kept on a vertical
spring of spring constant 100N/m fixed from
below. The spring is now compressed to have a
length 10cm shorter than its natural length
and the system is released from this position.

How high does the block rise? take g = 10%.
s

° Watch Video Solution



https://dl.doubtnut.com/l/_AcwUyJPOfJ82
https://dl.doubtnut.com/l/_QVmKvllhPgnc

43. Figure shows a spring fixed at the bottom
end of an incline of inclination 37°. A small
block of mass 2 kg starts slipping down the
incline from a point 48 m away from the
spring. The block compresses the spring by 20
cm, stops momentarily and then rebounds
through a distance of 1 m up the incline. Find
a. the frictioin coefficient between the plane

and the block and b. the spring constant of


https://dl.doubtnut.com/l/_QVmKvllhPgnc
https://dl.doubtnut.com/l/_ApRz6zhLfYXh

the spring. Take g = 10%.
S

Figure 8-E7

° View Text Solution

44. A block of mass m moving at a speed 'V’
compresses as spring through a distance X’
before its speed is halved. Find the spring

constant of the spring.

| = |


https://dl.doubtnut.com/l/_ApRz6zhLfYXh
https://dl.doubtnut.com/l/_BH60FkPgx3dm

I O Watch Video Solution

45, Consider the situation shown in figure.
Initially the spring is unstretched when the
system is released from rest. Assuming no

friction in the puley, find the maximum


https://dl.doubtnut.com/l/_BH60FkPgx3dm
https://dl.doubtnut.com/l/_M2z43Gxnxq6O

eleongation of the spring.

Figure 8-E38

o Watch Video Solution



https://dl.doubtnut.com/l/_M2z43Gxnxq6O
https://dl.doubtnut.com/l/_Lgo4Sk2uxqCZ

46. A block of mass m is attached to two
unstretched springs of spring constants
ki and ky as shown in figure. The block is
displaced towards right through a distance x
and is released. Find the speed of the block as
it passes through the mean position shown.

‘ Ky L kp ’

Figure 8-E9

o Watch Video Solution



https://dl.doubtnut.com/l/_Lgo4Sk2uxqCZ

47. A block of mass m sliding n a smooth
horizontal surface with velocity v meets a
long horizontal spring fixed ast one end and
having spring constant k as shown n figure.
Find the maximum compression of the spring.
Will the velocity of the block be the same as v
whenit comes back to the original position

shown?

Figure 8-E10

o Watch Video Solution



https://dl.doubtnut.com/l/_Fm2rHxnSd4yi

48. A small block of mass 100 g is pressed
again a horizontal spring fixed at one end to
compress the sprign through 5.0 cm. The
spring constant is 100 N/m. When released,
the block moves hroizontally till it leaves the
spring. Where will it hit the ground 2 m below

the spring?

Figure 8-E11



https://dl.doubtnut.com/l/_Fm2rHxnSd4yi
https://dl.doubtnut.com/l/_6ORbJkFdRNqg

\ o Watch Video Solution

49. A small hevy block is attached to the
lower4 end of a light rod of lenth | which fan
be rotated about its clamped upper end. What
minimum horizontal velocity should the block
be given so that it moves in a complete

vertical circle ?

Lo

o View Text Solution



https://dl.doubtnut.com/l/_6ORbJkFdRNqg
https://dl.doubtnut.com/l/_ze3hhUpKvrww
https://dl.doubtnut.com/l/_gj3hNPpPvYN1

50. Figure shows two block A and B, each
having a mass of 320 g connected by a light
string passing over a smooth light pulley. The
horizontal surface on which the block A can
slide is smooth. The block A is attached to
spring constant 40N /m whose other end is
fixed to a support 40 cm above the horizontal
surface. Initially, the spring is vertical and
unstretched when the system is released to
move. Find the velocity of the block A at the

instant it breaks off the surface below it. Take


https://dl.doubtnut.com/l/_gj3hNPpPvYN1

Al m D
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o Watch Video Solution

51. one end of a spring of natural length ha
and spring constant k is fixed at the ground

and the other is fitted with a smooth ring of


https://dl.doubtnut.com/l/_gj3hNPpPvYN1
https://dl.doubtnut.com/l/_vx5yMXDcNzJA

mass m which is allowed to slide on a
horizontal rod fixed at a height h figure.
Initially, the spring makes an angle of 37" with
the vertical when the system is released from
rest. find the speed of the ring when the

spring becomes vertical.

Figure 8-E13

o Watch Video Solution



https://dl.doubtnut.com/l/_vx5yMXDcNzJA

52. Figure shows a light rod of length | rigidly
attached to a small heavy block at one end
and a hook at the other end. The system is
released from rest with the rod in a horizontal
position. There is a fixed smooth ring at a
depth h below the initial position of the hook
and the hook gets into the ring as it reaches
there. What should be the minimum value of h

so that the block moves in a complete circle


https://dl.doubtnut.com/l/_0KAEnLlQaJaJ

about the ring?

.

Figure 8-E14

o Watch Video Solution

53. The bob of a pendulum at rest is given a
sharp hit to impart a horizontal velocity

+/10gl where | is the length of the pendulum.

Find the tension in the string when a. the


https://dl.doubtnut.com/l/_0KAEnLlQaJaJ
https://dl.doubtnut.com/l/_4KkRhy9XHPjH

string is horizontal. B. The bob is at its highest
point and c. the string makes an angle of 60°

with the upward vertical.

o Watch Video Solution

54. A simple pendulum consists of a 50 cm
long string connected to a 100 g ball. The ball
is pulled aside so that the string makes an
angel of 37° with the vertical and is then

released. Find the tension in the string when


https://dl.doubtnut.com/l/_4KkRhy9XHPjH
https://dl.doubtnut.com/l/_ogrhLTMye3aV

the bob is at its lowest position.

|

L

° Watch Video Solution

55. Figure shows a smooth track, a part of
which is a circle of radius R. As block of mass m
is pushed against a spring of spring constant
k fixed at the left end and is then released.
Find the initial compression of the spring so

that the block presses the track with a force


https://dl.doubtnut.com/l/_ogrhLTMye3aV
https://dl.doubtnut.com/l/_FMD6FWjk7WG5

mg when it reaches the point P, where the

radius of the track is horizontal.

° Watch Video Solution

56. The bob of a stationary pendulum is given
a sharp hit to impart it a horizontal speed of
\/39l. Find the angle rotated by the string

before it becomes slack.

o Watch Video Solution



https://dl.doubtnut.com/l/_FMD6FWjk7WG5
https://dl.doubtnut.com/l/_aFkDQGlyAF8Y

57. A heavy particle is usspended by a 1.5 m
long string . It is given a horizontal velocityof
\/5_7% a. Find the angle made by the string
with the upward vertical, when it becomes
slack. B. Find the speed of the particle at this
instant. c.Find the maximum height reached by
the particle over the point of suspension. Take

m

o Watch Video Solution



https://dl.doubtnut.com/l/_JFGvzf0lPVmg

58. A simple pendulum of length L having a
bob of mass m is deflected from its rest
position by an angle 6 and released figure. The
string hits a peg which is fixed at distance x
below the point of suspension and the bob
starts going in a circle centred at the peg. a.
Assuming that initially the bob has a height
less thasn the peg, show that the maximum
height reached by the bob equals its
initialheight. b. If the pendulum is released
with 8 = 90° and m = = find the maximum

2
height reached by the bob above its lowest


https://dl.doubtnut.com/l/_8Rr13r9BiBrt

positon before the string becomes slack. c.
Find the minimum value of x/L for which the
bob goes in a complete circle about the pet

when the pendulum is released from 8 = 90°.

o Watch Video Solution



https://dl.doubtnut.com/l/_8Rr13r9BiBrt
https://dl.doubtnut.com/l/_4tCMXZrrxg78

59. A particle slides on the surface of a fixed
smooth sphere starting from the topmost
pont. Find the angle rotated by the radius
through the particle, when it leaves contact

with the sphere.

o Watch Video Solution

60. A particle of mass m is kept on a fixed,
smooth sphere of radius R at a position, where
the radius through the particle makes an

angle of 30 o with the vertical. The particle is


https://dl.doubtnut.com/l/_4tCMXZrrxg78
https://dl.doubtnut.com/l/_7xsJhQb1akB8

released from this position. (a) What is the
force exerted by the sphere on the particle
just after the release? (b) Find the distance
traveled by the particle before it leaves

contact with the sphere.

o Watch Video Solution

61. A particle of mass m is kept on the top of a
smooth sphere of radius R. It is given a sharp
impulse which imparts it a horizontal speed v.

a. find the normal force between the sphere


https://dl.doubtnut.com/l/_7xsJhQb1akB8
https://dl.doubtnut.com/l/_iumJRc9fEZiy

and the particle just after the impulse. B. What
should be the minimum value of v for which
the particle does not slip on the sphere? c.
Assuming the velocity v to be half the
minimum calculated in part, d. find the angle
made by the radius through the particle with

the vertical when it leaves the sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_iumJRc9fEZiy

62. Figure shows a smooth track which
consists of a straight inclined part of length |
joining smoothly with the circular part. A
particle of mass m is projected up the incline
from its bottom. a.Find the minimum
projected speed vy for which the particle
reaches the top of the track. b. Assuming that
the projection speed is 2v, and that the block
does not lose contact with the track before
reading its top, find teh force acting on it
whenit reaches the top. c. Assuming that teh

projection speed is only slightly greater than


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

vg Where will the block lose contact with the

track?

o

O Watch Video Solution

63. AS chain of length | and mass m lies o the
surface of a smooth sphere of radius R > [

with one end tied to the top of the sphere.


https://dl.doubtnut.com/l/_KYQDOaXteZpJ
https://dl.doubtnut.com/l/_jtgO0wfEBrTG

a.Find the gravitational potential energy of
the chain with reference level at the centre of
the sphere. B. suppose the chin is released and
slides down the sphere. Find the kinetic
eneergy of the chain, when it has slid through
an angle 0 c. find the tangential acceleration
dv

pr of the chain when the chain starts sliding

down.

o Watch Video Solution



https://dl.doubtnut.com/l/_jtgO0wfEBrTG

64. A smooth sphere of radius R is made to
translate line with a constant acceleration a=g.
A particle kept on the top of the sphere is
released from there at zero velocity with
respect to the sphere. Find the speed of the
particle with respect to the sphere as a

function of angle 9 as it slides down.

o Watch Video Solution

Question For Short Answer



https://dl.doubtnut.com/l/_tWeZW7fNrIas
https://dl.doubtnut.com/l/_lLaL3y8OuvAN

1. When you lift a box from the floor and put it
one an almirah the ptotential energy of the
box increases, but thre is no change in its
kinetic energy. Is it a violation of consevation

of energy?

o Watch Video Solution

2. A particle is released from the top of an
incline of height h. Does the kinetic energy of
the particle at the bottom of the incline

depend on the angle of incline? Do you ned


https://dl.doubtnut.com/l/_lLaL3y8OuvAN
https://dl.doubtnut.com/l/_AKSanANVCmnL

any more information to anwer this question

in Yes or No?

° Watch Video Solution

3. Can the work by kinetic friction on an object

be positive? Zero?

o Watch Video Solution

4. Can static friction do nonzero work on an

object? If yes give an examplelf no, give


https://dl.doubtnut.com/l/_AKSanANVCmnL
https://dl.doubtnut.com/l/_lUJ959Y97efM
https://dl.doubtnut.com/l/_WswJJVL83NWw

reason.

o Watch Video Solution

5. Can normal force do a nonzero work on an
object. If yes, give an example. If no, give

reason.

o Watch Video Solution

6. Can kinetic energy of a system be increased

without applying any external force on the


https://dl.doubtnut.com/l/_WswJJVL83NWw
https://dl.doubtnut.com/l/_5RhwmTr9i3cL
https://dl.doubtnut.com/l/_AXvJR8kTNyJU

system?

o Watch Video Solution

7.1s work energy theorem valid in noninertial

frames?

° Watch Video Solution

8. A heavy box is kept on a smooth inclined
plane and is pushed up by a force F acting

parallel to the plane. Does the work done by


https://dl.doubtnut.com/l/_AXvJR8kTNyJU
https://dl.doubtnut.com/l/_kk8ENnNbTReD
https://dl.doubtnut.com/l/_fUyMxYZEQt4q

the force F as the box goes from A to B
depend on how fast the box was moving at A
and B? does the work by the force of gravity

depend on this?

° Watch Video Solution

9. One person says that the potentil energy of
a particular book kept in an almirah is 20 J and
the other says it is 30). Is one of them

necessarily wrong?

° Watch Video Solution



https://dl.doubtnut.com/l/_fUyMxYZEQt4q
https://dl.doubtnut.com/l/_vy9Ya2Dj7dyJ

10. A book is lifted from the floor and is kept in
an almirah. One personn says that the
potential energy of the book in increased by
20 J and the other says it is increased by 30 J.

Is one of them necessarily wrong?

o Watch Video Solution

11. In one of the exercises to strengthen the
wrist and fingers, a person squeezes and

releaases a soft rubber ball. Is the work done


https://dl.doubtnut.com/l/_vy9Ya2Dj7dyJ
https://dl.doubtnut.com/l/_D3OpyIbjSuB9
https://dl.doubtnut.com/l/_st2s6Jhs7l7z

on the ball positive, negative or zero during

compression? During expansion?

° Watch Video Solution

12. When an apple falls from a tree what
happens to its gravitational potential energy
just as it reaches the ground? After it strikes

the ground?

o Watch Video Solution



https://dl.doubtnut.com/l/_st2s6Jhs7l7z
https://dl.doubtnut.com/l/_os5pdXbNh1Qo

13. When you push your bicycle up on an
incline the potential energy of the bicycle and
yourself increses. Where does this energy

come from?

o Watch Video Solution

14. The magnetic force on a charged particle is
always perpendicular to its velocity. Can the
magnetic force change the velocity of the

particle? Speed of the particle?

| & I


https://dl.doubtnut.com/l/_DVAeEQ3qdcSK
https://dl.doubtnut.com/l/_d72Qgnl6l6cr

| ¥ Watch Video Solution |

15. A ball is given a speed v on a rough
horizontal surface. The ball travels through a
distance | on the surface and stops. A. What
are the initial and final kinetic energies of the
ball? b. What is the work done by the kinetic

friction?

o Watch Video Solution



https://dl.doubtnut.com/l/_d72Qgnl6l6cr
https://dl.doubtnut.com/l/_Ju7UNFiilLET

16. Consider the situation of the previous
question from a frame moving with a speed v
parallel to the initial velocity of the block? b.

What is the work done by the kinetic friction?

o Watch Video Solution



https://dl.doubtnut.com/l/_Q8ZPSvCvcrqJ

