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PHYSICS

BOOKS - DC PANDEY ENGLISH

WORK, POWER AND ENERGY

Only One Option Is Correct

1. A block of mass m is suspended by a light thread from an

elevator. The elevator is accelerating upward with uniform

acceleration a. The work done by tension on the block during t


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_eCxMRhu41p9M
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2. The graph between the resistance force F acting on a body
and the distance covered by the body is shown in the figure. The
mass of the body is 25kg and initial velocity is 2m / s>. When the

distance covered by the body is 4m, its kinetic energy would be

1 FN)
20

10 -

A.50])

B.40 ]

C.90]

D.10])


https://dl.doubtnut.com/l/_eCxMRhu41p9M
https://dl.doubtnut.com/l/_m0FtuEMdxS1g

Answer: D

° Watch Video Solution

3. A block weighing 10 N travels down a smooth curved track AB
joined to a rough horizontal surface (figure). The rough surface
has a friction coefficient of 0.20 with the block. If the block is
released from rest on the track from a point 1.0 m above the
horizontal surface, the distance it will move on the rough

surface is
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https://dl.doubtnut.com/l/_m0FtuEMdxS1g
https://dl.doubtnut.com/l/_xdXqeZP61WeE

A.50m

B.10.0 m

C.15.0 m

D.20.0 m

Answer: A

° Watch Video Solution

fos

The figure shown a particle sliding on a frictionless track, which

4.

teminates in a straight horizontal section. If the particle starts


https://dl.doubtnut.com/l/_xdXqeZP61WeE
https://dl.doubtnut.com/l/_bCsbiGqsrGw5

slipping from the point A, how far away from the track will the

particle hit the ground?

A. At a horizontal distance of 1m from the end of the track

B. At a horizontal distance of 2m from the end of the track

C. At a horizontal distance of 3m from the end of the track

D. Insufficient information

Answer: A

o Watch Video Solution

5. A block of mass m is attached to two unstretched springs of
springs constant k; and ks 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


https://dl.doubtnut.com/l/_bCsbiGqsrGw5
https://dl.doubtnut.com/l/_U8CGx30pSli4

position shown.

ki + ko
X
m

kiko
B.— X
m(k1 —+ kz)

kik;
C. _ X
m(ky + kg)

D. None of these

A

Answer: A

o Watch Video Solution

6. A body of mass m dropped from a certain height strikes a

light vertical fixed spring of stifness k. the height of its fall


https://dl.doubtnut.com/l/_U8CGx30pSli4
https://dl.doubtnut.com/l/_ZjeJzRUQwmMb

before touching the spring the if the maximum compression of

3mg

k

the spring the equal to is

3mg
2k
2mg
ko
3mg
4k
m

D. -

Answer: A

o Watch Video Solution

7. Potential energy v/s position curve for one dimensional

conservative field is shown. Force at A and B is respectively.


https://dl.doubtnut.com/l/_ZjeJzRUQwmMb
https://dl.doubtnut.com/l/_hvtkxbAUjWoJ

A. Positive, Positive

B. Positive, Negative

C. Negative, Positive

D. Negative, Negative

Answer: B

° Watch Video Solution



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

8. Force acting on a block moving along x-axis is given by

F = _( 4 )N
x2 4+ 2

The block is displaced from x = — 2m to ¢ = + 4m, the work

done will be

A. positive

B. negative

C.zero

D. may be positive or negative

Answer: B

° Watch Video Solution

9. A block of mass 50 kg is projected horizontal on a rough

horizontal floor. The coefficient of friction between the block


https://dl.doubtnut.com/l/_eQ7mMjOSjeca
https://dl.doubtnut.com/l/_4btfJhIXQonD

and the floor is 0.1. The block strikes a light spring of stiffness

k = 100N /m with a velocity 2m / s, the maximum compression

of the spring is

A T1m

B.2m

C.3m

D.4m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4btfJhIXQonD

10. 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

A.20cm
B.30 cm
C.40 cm

D.50 cm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_roUxWzR5wiIG

11. The potential energy of the system is represented in the first

figure. The force acting on the system will be represented by

PE(x) A

(a) a 3 X

(b) a

Fix)

©@ —1 —*



https://dl.doubtnut.com/l/_rSDrA24i0DBm

(d)

Answer: C

° Watch Video Solution

12. F = 222 — 3z — 2. Choose correct option.

A.xz = — 1/2is position of stable equilibrium
B.x =2 is position of stable equilibrium
C.xz = — 1/2is position of unstabl equilibrium

D. x = 2 is position of neutral equilibrium

Answer: A

| e


https://dl.doubtnut.com/l/_rSDrA24i0DBm
https://dl.doubtnut.com/l/_f5eHrgRdcqRa

[ W Watch Video Solution ]

13. A block of mass m is hung vertically from an elastic thread of
force constant mg/a. Initially the thread was at its natural
length and the block is allowed to fall freely. Kinetic energy of
the block when it passes through the equilibrium position will

be

A.mga

mga

C.zero

D.2mga

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_f5eHrgRdcqRa
https://dl.doubtnut.com/l/_UjftMMdmQBsE
https://dl.doubtnut.com/l/_zKKeuoBEWyVP

14. A block of mass m tied to a string is lowered by a distance d,

at a constant acceleration of g /3. The work done by the string is

mgd

3

—mgd
3

9
C. Zmad
39

A.

P
D. —“mad
3

Answer: D

° Watch Video Solution

15. From the fixed pulley, masses 2kg, 1kg and 3kg are suspended

as shown in the figure. Find the extension in the spring if


https://dl.doubtnut.com/l/_zKKeuoBEWyVP
https://dl.doubtnut.com/l/_VZy1ZbKOJ8jX

k = 100N /m. (Neglect oscillations due to spring)
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2kg)

A.01m

B.0.2m


https://dl.doubtnut.com/l/_VZy1ZbKOJ8jX

C.03m

D.O

Answer: B

° Watch Video Solution

16. A rope of length [ and mass 'm' is connected to a chain of
length [ and mass 2m and hung vertically as shown. What is the

change in graviational potential energy if the system is inverted


https://dl.doubtnut.com/l/_VZy1ZbKOJ8jX
https://dl.doubtnut.com/l/_iEjPeIFX1ltW

and hung from same point.

m

2m

A. mgl

B. 1.5 mgl

C.0.5 mgl

D.2 mgl



https://dl.doubtnut.com/l/_iEjPeIFX1ltW

Answer: A

° Watch Video Solution

17. v-t graph of an object of mass 1 kg is shown.Select the wrong

statement-

&2

A. Work done on the object in 30 s is zero.

B. The average acceleration of the object is zero.

C. The average velocity of the object is zero.

D. The average force on the object is zero.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iEjPeIFX1ltW
https://dl.doubtnut.com/l/_yFGY0rYa2WtE
https://dl.doubtnut.com/l/_2TOlkyP2Dtgo

18. A 15gm ball is shot from a spring whose spring has a force
constant of 600N /m. The spring is compressed by 5¢cm. The
greatest possible horizontal range of the ball for this
compression is

A.60m

B.120m

C.100m

D.8.0m

Answer: C

° Watch Video Solution

3t?
19. Power supplied to a mass 2kg varies with time as P = -

watt. Here t is in second . If velocity of particle at ¢ = Oisv = 0,


https://dl.doubtnut.com/l/_2TOlkyP2Dtgo
https://dl.doubtnut.com/l/_srH768rIFHKj

the velocity of particle at time t = 2s will be:

Alm/s
B.4m /s

C.2m/s

D.2v/2m /s

Answer: C

° Watch Video Solution

20. A ball is released from the top of a tower. The ratio of work
done by force of gravity in 1st second, 2nd second and 3rd
second of the motion of ball is

Al1:2:3

B.1:4:16


https://dl.doubtnut.com/l/_srH768rIFHKj
https://dl.doubtnut.com/l/_X9R5opwMqaxE

C.1:3:5

D.1:9:25

Answer: C

° Watch Video Solution

21. A particle is released from height H. At certain height from
the ground its kinetic energy is twice its gravitational potential

energy. Find the height and speed of particle at that height.

H 2gH
A — —
3’ 3
H gH
B. —, 24/ —
3’ 3
c 2H 2gH
-3 3


https://dl.doubtnut.com/l/_X9R5opwMqaxE
https://dl.doubtnut.com/l/_sPUChrYHCtXD

Answer: B

° Watch Video Solution

22. A body is moved along a straight line by a machine delivering
constant power . The distance moved by the body is time ¢ is

proptional to

A tl/2

B.#3/4

c.t3/2

D. ¢

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_sPUChrYHCtXD
https://dl.doubtnut.com/l/_iTTjef70S3zn
https://dl.doubtnut.com/l/_uBoKDRVxsLYx

23.The displacement of a body of mass 2kg varies with time ¢ as
S =1t + 2t, where S is in seconds. The work done by all the
forces acting on the body during the time interval t = 2s to
t=4sis

A. .36

B. 64 |

C.100)

D.120)

Answer: B

° Watch Video Solution

— A
24.The work done by a force F' = < — 6x3i) N in displacing a

particle fromx=4mto x=-2m s


https://dl.doubtnut.com/l/_uBoKDRVxsLYx
https://dl.doubtnut.com/l/_bIQTsOs3QeSe

A. 240J

B. 360 |

C.420]

D. will depend upon the path

Answer: B

° Watch Video Solution

25.The velocity-time graph of a particle moving in a straight line
is shown in figure. The mass of the particle is 2kg. Work done by

all the forces acting on the particle in time interval between


https://dl.doubtnut.com/l/_bIQTsOs3QeSe
https://dl.doubtnut.com/l/_JFLiTqKJB1Nl

t=0tot = 10sis

v(ms™)

A.300])

B. —300J

C.400)

D. —400J

Answer: A

t(s)

o Watch Video Solution



https://dl.doubtnut.com/l/_JFLiTqKJB1Nl

26. The force acting on a body moving along x -axis varies with
the position of the particle as shown in the fig. The body is in

stable equilibrium at.

FT

X X, X
7 |
Ar =z
B.z = x9

C.Both z; and x5

D. Neither x; and x5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HjTFVCR8JSXr

o X
27.
The force required to stretch a spring varies with the distance a
shown in the figure. If the experiment is performed with the
above spring of half length, the line OA will
A. shift towards F axis

B. shift towards

C. X-axis


https://dl.doubtnut.com/l/_GIS9nM66YMff

D. remain as it is

Answer: A

° Watch Video Solution

28. A force F' acting on a body depends on its displacement S as
Fox S Y3 | The power delivered by F' will depend on

displacement as

A.sz/3
B.s_5/3
C.sl/2

D. 30

Answer: D

Y.


https://dl.doubtnut.com/l/_GIS9nM66YMff
https://dl.doubtnut.com/l/_zbhBNlZtBTPM

| ¥ Watch Video solution |

29. A man throws the bricks to a height of 12 m where they reach
with a speed of 12m /s. If he throws the bricks such that they

just reach that height, what percentage of energy will be saved?
(9=9.8m/s%

A.0.29

B.0.46

C.0.38

D.0.5

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_zbhBNlZtBTPM
https://dl.doubtnut.com/l/_EQxzh0qcySpG

30. The ratio of momentum and kinetic energy of particle is

inversely proportional to the time. Then, this is the case of a

A. uniformly accelerated motion

B. uniform motion

C. uniformly retarted motion

D. simple harmonic motion

Answer: A

o Watch Video Solution

31. Ablock of mass mis pulled by a constant powert P placed on
a rough horizontal plane. The friction coefficient the block and

surface is u. The maximum velocity of the block is.


https://dl.doubtnut.com/l/_l8Xd3mRUjVws
https://dl.doubtnut.com/l/_r4rWr8AEmELU

Answer: D

° Watch Video Solution

32. An object of mass m is allowed to fall from rest along a
rough inclined plane. The speed of the object on reaching the

bottom of the plane is proportional to:


https://dl.doubtnut.com/l/_r4rWr8AEmELU
https://dl.doubtnut.com/l/_U2LcHXYV9C25

Answer: A

° Watch Video Solution

33. A particle is moved from (O, 0) to (a, a) under a force a
F = (3'2 + 43) from two paths. Path 1is OP and path 2 is OPQ.

Let W7 and W, be the work done by this force in these two

paths. Then,
A. W1 = W2
B. W, = 2W,
C. W2 - 2W1

D. W, = 4W,


https://dl.doubtnut.com/l/_U2LcHXYV9C25
https://dl.doubtnut.com/l/_YqECVbRu04jp

Answer: A

° Watch Video Solution

34. A particle of mass 0.5kg is displaced from position
— — : :
r'1(2, 3, 1) tor 5(4, 3, 2) by applying a force of magnitude 30N
which is acting along (2 + 5+ I;:) The work done by the force
is

A.10,/3J

B.30/3J

C.30])

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YqECVbRu04jp
https://dl.doubtnut.com/l/_mqmUbUYyUbKB

35. A uniform flexible chain of mass m and length 2| hangs in
equilibrium over a smooth horizontal pin of negligible diameter.
One end of the chain is given a small vertical displacement so
that the chain slips over the pin. The speed of chain when it

leaves the pin is

A. /2gl
B. /gl
C. \/4gl
D. /39l
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mqmUbUYyUbKB
https://dl.doubtnut.com/l/_qNzOWpz5qRIF

36. A block is released from the top of a smooth inclined plane
of inclination 6 as shown in figure. Let v be the speed of the
particle after travelling a distance s down the plane. Then which

of the following will remain constant ?

A. 1% + 2gssinf

B.v? — 2gssiné

C.v— /2gssinf


https://dl.doubtnut.com/l/_Y63UoHjAowS3

D.v + /2gssinf

Answer: B

o Watch Video Solution

37. Suppose y represents the work done and x the power, then

2

dimensions of — will be
dzx

A [M L7271
B. [M?L™°T ~?]
C.[M 2L 'T*]

D. [ML’T ~°]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Y63UoHjAowS3
https://dl.doubtnut.com/l/_83cDgtvKeJXI

38. A spring and block are placed on a fixed smooth wedge as

shown. Following conclusions can be drawn for the block.

ey

(i) magnitude of its momentum will be maximum when F,, on
block is zero

(i) its kinetic energy will be maximum when F.; on block is zero
(iii) kinetic energy of block is maximum when block just touches
the spring

(iv) net force on block is maximum when KE =0


https://dl.doubtnut.com/l/_83cDgtvKeJXI
https://dl.doubtnut.com/l/_Dudg325kowAg

A. (i), (iii), (iv)

B. (ii), (iii), (iv)

C. (i), (i), (iii)

D. (i), (ii), (iv)

Answer: D

° Watch Video Solution

39. The kinetic energy (KE) versus time graph for a particle

moving along a straight line is as shown in the figure. The force


https://dl.doubtnut.com/l/_Dudg325kowAg
https://dl.doubtnut.com/l/_YDbv7YsAwDW3

versus time graph for the particle may be

KE|



https://dl.doubtnut.com/l/_YDbv7YsAwDW3

F

\
S

y ime

(d) |

D.

Answer: D

° Watch Video Solution

A Only One Option Is Correct

1. Kinetic energy of a particle moving in a straight line varies

with time t as K = 4¢2. The force acting on the particle

A.is constant
B. is increasing
C.is decreasing

D. first increases and then decreases


https://dl.doubtnut.com/l/_YDbv7YsAwDW3
https://dl.doubtnut.com/l/_D8CTRiF8q1FM

Answer: A

° Watch Video Solution

2. A particle of mass 2kg starts moving in a straight line with an
initial velocity of 2m /s at a constant acceleration of 2m /s
Then rate of change of kinetic energy.

A. is four times the velocity at any moment

B. is two times the displacement at any moment

C.is four times the rate of change of velocity at any moment

D. is constant throughout

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_D8CTRiF8q1FM
https://dl.doubtnut.com/l/_JNuXX8aOd4FU
https://dl.doubtnut.com/l/_nk2lUy3u8mtM

3. A particle moves move on the rough horizontal ground with
some initial velocity Vj. If 1 of its kinetic enegry lost due to
friction in time %,. The coefficient of friction between the particle

and the ground is.

Vo
2gt,

V0
4gty
3vg
4gt()

Yo
gto

D.

Answer: A

° Watch Video Solution

4. Two particles 1 and 2 are allowed to descend on the two

frictionless chord OA and OB of a vertical circle, at the same


https://dl.doubtnut.com/l/_nk2lUy3u8mtM
https://dl.doubtnut.com/l/_R5UDc3CkMwFu

instant from point O. The ratio of the velocities of the particles

1 and 2 respectively, when they reach on the circumference will

be (OB is the diameter).

>
(Y IS NG

@

Answer: B

° Watch Video Solution

5. A body is displaced from (0, 0) to (1m, 1m) along the path
x =1y by a force F' = (3323 + y;l)N. The work done by this

force will be


https://dl.doubtnut.com/l/_R5UDc3CkMwFu
https://dl.doubtnut.com/l/_y0qKvq5BgBJL

Answer: B

° Watch Video Solution

6. A self-propelled vehicle of mass m, whose engine delivers a
constant power P, has an acceleration a = (P /muv). (Assume
that there is no friction). In order to increase its velocity from v;

to vy, the distan~e it has to travel will be:


https://dl.doubtnut.com/l/_y0qKvq5BgBJL
https://dl.doubtnut.com/l/_mN5zCjbtvbGJ

Answer: C

° Watch Video Solution

7. A body is moved from rest along a straight line by a machine
delivering constant power. The ratio of displacement and

velocity (s /v) varies with time ¢ as

(b)


https://dl.doubtnut.com/l/_mN5zCjbtvbGJ
https://dl.doubtnut.com/l/_nkQKypKW64ap

(c)

1

D. | 8l

Answer: A

° Watch Video Solution

8. A forceF' = (2% + 55 + E)N is acting on a particle. The
particle is first displacement from (0O, O, O) to (2m, 2m, 0O) along
the path x =y and then from (2m, 2m, 0) to (2m, 2m, 2m) along
the path x = 2m, y = 2 m. The total work done in the complete

path is

A12)


https://dl.doubtnut.com/l/_nkQKypKW64ap
https://dl.doubtnut.com/l/_vyFuiPM7EEF9

B.8]

C. 16

D.10])

Answer: C

° Watch Video Solution

9. A vertical spring of force cosntant 100N /m is attached with a
hanging mass of 10 kg. Now an external force is applied on the

mass so that the spring is stretched by additional 2m. The work


https://dl.doubtnut.com/l/_vyFuiPM7EEF9
https://dl.doubtnut.com/l/_5RpBmSTQTuMl

done by the force F is (g = 10m/s2)

A. 200

B. 400 |

C.450)

D. 600 |

Answer: A


https://dl.doubtnut.com/l/_5RpBmSTQTuMl

o Watch Video Solution

10. A partical is realeased from the top of two inclined rought
surface of height h each. The angle of inclination of the two
planes are 30° and 60° respectively. All other factors (e.g.
coefficient of friction , mass of the block etc) are same in both
the cases. Let K; and K, be the kinetic energy of the partical
at the bottom of the plane in two cases. Then

A K =K,

B.K; > Ky

C K| < K,

D. Data insufficient

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5RpBmSTQTuMl
https://dl.doubtnut.com/l/_7x3E97Aae02y

11. System shown in figure is released from rest . Pulley and
spring is mass less and friction is absent everywhere. The speed

of 5kg block when 2kg block leaves the constant of with ground


https://dl.doubtnut.com/l/_7x3E97Aae02y
https://dl.doubtnut.com/l/_iilEKbeguBBJ

is (force constant of spring k = 40N /m and g = 10m/s2)

A.2m /s
B.2v/2m /s


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

C.2m/s

D.4y/2m /s

Answer: B

° Watch Video Solution

12. Force acting on a particale is (22 + 33) N.Work done by this

force is zero, when the particle is moved on the line

- =
3y + kxz = 5. Here value of kis (Workdone W = F . d )

A2
B.4
C.6

D.8


https://dl.doubtnut.com/l/_iilEKbeguBBJ
https://dl.doubtnut.com/l/_RFkGIeWcsrnY

Answer: A

° Watch Video Solution

13. An object of mass m slides down a hill of arbitrary shape and
after travelling a certain horizontal path stops because of
friction. The total vertical height descended is h. The friction
coefficient is different for different segments for the entire path
but is independent of the velocity and direction of motion. The
work that a tangerial force must perform to return the object to

its initial position along the same path is

A.mgh
B.2 mgh
C.4 mgyh

D. -mgh


https://dl.doubtnut.com/l/_RFkGIeWcsrnY
https://dl.doubtnut.com/l/_NTp62QkkLHLs

Answer: B

o Watch Video Solution

14. A block of mass m slides down a rough inclined plane of
inclination € with horizontal with zero initial velocity. The
coefficient of friction between the block and the plane is u with
6 > tan~'(u). Rate of work done by the force of friction at time
tis

Apmg’tsinf B.mg’t(sin® — pucos @) C.

pmg*t cos O(sin@ — i cos ) D.umg?t cos 0
A. pmg*t sin 0
B.mg*t(sin@ — i cos )
C. pmg*t cos O(sin@ — pucos 6)

D. wmg>t cos 0


https://dl.doubtnut.com/l/_NTp62QkkLHLs
https://dl.doubtnut.com/l/_lJUnzhg1yNRz

Answer: C

o Watch Video Solution

15.A 1.5 — kg block is initially at rest on a horizontal frictionless
surface when a horizontal force in the positive direction of x-axis
. . L. = o0

is applied to the block. The force is given by F' = (4 — ) 1t N,
where x is in meter and the initial position of the blockis x = 0.
The maximum kinetic energy of the block between z = 0 and
x = 2.0mis

A233)B.8.67)C.533) D667
A. 233
B.8.67 )

C.533]

D.6.67 )


https://dl.doubtnut.com/l/_lJUnzhg1yNRz
https://dl.doubtnut.com/l/_IsJzFpUsKxFR

Answer: C

o Watch Video Solution

16. In the above problem, the maximum positive displacement x
is

A.2./3m

B.2m

C.4dm

D. \/§m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IsJzFpUsKxFR
https://dl.doubtnut.com/l/_RSwMFqpY7Hpd

17. A block of mass 1 kg is attached to one end of a spring of
force constant k = 20 N/m. The other end of the spring is
attached to a fixed rigid support. This spring block system is
made to oscillate on a rough horizontal surface (u = 0.04). The
initial displacement of the block from the equilibrium position is
a = 30 cm. How many times the block passes from the mean

position before coming to rest ? (g = 1Om/32)

AT
B.7
C.6

D.15

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_A086Sb7yyQIy

18. Two block of masses m; and my connected by a light spring
rest on a horizontal plane. The coefficient of friction between
the block and the surface is equal to u. What minimum constant
force has to be applied in the horizontal direction to the block
of mass m; in order to shift the other block?

A.8N

B.15 N

C.10N

D.25N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_IU2WV2EFf1w1

19. 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 coefficient of friction is u = T The minimum value of

M required to move the block up the plane is (Neglect mass of

string, mass of pulley and friction in pulley)

‘ 'f'37(> |
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https://dl.doubtnut.com/l/_kG6Rv5dNJzF4

Answer: A

° Watch Video Solution

20. The potential energy of a particle of mass m is given by

1
U= 51@:{:2 for £ < 0 and U =0 for x > 0. If total mechanical

| 2E
energy of the particle is E. Then its speed at z = - is

A. zero

@]
§|mm\s|§

Answer: B



https://dl.doubtnut.com/l/_kG6Rv5dNJzF4
https://dl.doubtnut.com/l/_OkOXHYpGWM1F

[ & Watch Video Solution ]

21. A body of mass 2 kg is moved from a point A to a point B by
an external agent in a conservative force field. If the velocity of
the body at the points A and B are 5m /s and 3m/s
respectively and the work done by the external agent is - 10 J,
then the change in potential energy between point Aand B is

A 6]

B.36)

C.16

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OkOXHYpGWM1F
https://dl.doubtnut.com/l/_gDCAThgxFuGJ
https://dl.doubtnut.com/l/_gVtWzKWKaG0X

22. A block of mass m = 0.1 kg is released from a height of 4m on
a curved smooth surface. On the horizontal surface, path AB is
smooth and path BC offers coefficient of friction u = 01. If the
impact of block with the vertical wall at C be elastic, the total
distance covered by the block on the horizontal surface before

coming to rest will be (take g = 10m/s2)

g
'
3
4my A )
x\ é
‘x% 4 : R
e e M _ .
1m ' 2m '
A.29 m
B.49m
C.59m
D.109 m

Answer: C


https://dl.doubtnut.com/l/_gVtWzKWKaG0X

° Watch Video Solution

23. A system consists of two cubes of mass mq, and my
respectively connected by a spring of force constant k. force (F)

that should be applied to the upper cube for which the lower


https://dl.doubtnut.com/l/_gVtWzKWKaG0X
https://dl.doubtnut.com/l/_2luW2HcAxtlV

one just lifts after the force is removed, is



https://dl.doubtnut.com/l/_2luW2HcAxtlV

C.(mq + mo)g

D. mog

Answer: C

° Watch Video Solution

24. A block mass m = 2kg is moving with velocityv, towards a
mass less unstretched spring of the force constant
k = 10N /m. Coefficient of friction between the block and the
ground is g = 0.2. Find the maximum value of v, so that after

pressing the spring the block does not return back but stops


https://dl.doubtnut.com/l/_2luW2HcAxtlV
https://dl.doubtnut.com/l/_52H1bRIC44ZW

there permanently.

A /12m /s

B.v/4.2m /s
C./10m /s
D.v/6.4m /s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_52H1bRIC44ZW

25.In a projectile motion, if we plot a graph between power of

the force acting on the projectile and time, then it would be like

P1

< > !

> {

Answer: B

e


https://dl.doubtnut.com/l/_bxPs56PsiptF

| ¥ Vvatch Video Solution |

26. Potential energy of a particle moving along x-axis under the
action of only conservative force is given as
U = 10 + 4 cos(4mx). Here, U is in Joule and x in metres. Total
mechanial energy of the particle is 16 ). Choose the correct
option.

A. At x =1.25 m, particle is at equilibrium position

B. Maximum kinetic energy of the particle is 20 |

C.Both (a) and (b) are correct

D. Both (a) and (b) and wrong

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bxPs56PsiptF
https://dl.doubtnut.com/l/_Wgv1g29iSiNk
https://dl.doubtnut.com/l/_RWJ7SydxK9UW

27. Acceleration of a particle moving in z — y plane varies with
timetas. a = (tz + 3t2]).
Here a is in m /s® and t in sec. At time ¢ = 0 particle is at rest
origin. Mass of the particles is 1kg. Find the net work done on
the particle in first 2 sec.

A 40]

B.34 )

C. 16

D.48)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_RWJ7SydxK9UW

28. A small mass slides down an inclined plane of inclination 6
with the horizontal. The co-efficient of friction is u = py x where
x is the distance through which the mass slides down and pg a
constant. Then, the distance covered by the mass before it stops

is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9QINiTs4T2sv

29. Figure, a block slides along a track from one level to a higher
level by moving through an intermediate valley. The track is

friction less until the block reaches the higher

w=0.60

level. Then
there is friction force which stops the block at a distance d. The
block's initial speed v, is 6.0ms !, the height difference A is
1.1m, and the coefficient of kinetic friction u is 0.60. Find d.
A 117 m
B.1.71m

C.341Tm

D.2.81Tm


https://dl.doubtnut.com/l/_bHyxm6rQrV6q

Answer: A

° Watch Video Solution

30. In the figure the variation of components of acceleration of a
particle of mass is 1kg is shown wir.t. time. The initial velocity of
the particle is « = ( — 3i 4+ 45)m /s. The total work done by
the resultant force on the particle in time from¢ =0tot =4

seconds is :

A a (in m/s’)

LA 37°

> t (1n sec)

A.(a)15]

B.(b) 10)


https://dl.doubtnut.com/l/_bHyxm6rQrV6q
https://dl.doubtnut.com/l/_lp9Vx15MOhnM

C.(c)o

D.(d) 20

Answer: B

° Watch Video Solution

31. A block attached to a spring, pulled by a constant horizontal
force, is kept on a smooth surface as shown in figure. Initially,
the spring is in the natural length state. Then the maximum

positive work that the applied force F can do is (give that string


https://dl.doubtnut.com/l/_lp9Vx15MOhnM
https://dl.doubtnut.com/l/_M6Jr6CPBPggp

does not break)

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_M6Jr6CPBPggp

32,

: , J
A man is supplying a constant power of 500— to a massless
s

string by pulling it at a constant speed of 10% an shown. It is
known that kinetic energy of the block is increasing at a rate of
100%. Then the mass of the block is:\

A.5kg

B.3 kg

C.10 kg

D. 4 kg


https://dl.doubtnut.com/l/_DBIjYUozuCa4

Answer: D

° Watch Video Solution

33.In the figure shown all the surfaces are frictionless and mass
of block m = 1kg, block and wedge are held initially at rest, now
wedge is given a horizontal acceleration of 10m/s2 by applying
a force on the wedge so that the block does not slip on the
wedge, the work done by normal force in ground frame on the

block in /3 sec is

A.100)


https://dl.doubtnut.com/l/_DBIjYUozuCa4
https://dl.doubtnut.com/l/_la9TcJIn3EbX

B.200 )
C.150]

D.100,/3J

Answer: C

° Watch Video Solution

34. As shown in the figure a block of mass 'm' is placed on a
smooth wedge moving with constant acceleration such that

block does not move with respect to the wedge. Find work done


https://dl.doubtnut.com/l/_la9TcJIn3EbX
https://dl.doubtnut.com/l/_d2iDqHhbgR8M

by the net force on the block in time t. (Initial speed is 0)

a

o
%\\\\\\\N\\\\\\\ ‘1
)

N4

W £27 #47F S R BRI PP RIS NP PR F ¢ F LN

A.m(gt tan 6)”

B. %(gt tan 6)’

4
C. Em(gt tan 6)*

m
D. —

5 (gt tan @)’

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_d2iDqHhbgR8M

35. A body is moving up an inclined plane of angle 6 with an
initial kinetic energy E. The coefficient of friction between the
plane and body is u. The work done against friction before the

body comes to rest is

A wE cos 6
" cos 6 + sin 6

B.E

FEcos 6
C 9

" pcosf — sinf

uFE cos 0

D.
pcos @ + sin @

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_d2iDqHhbgR8M
https://dl.doubtnut.com/l/_n6VvZ10HtcQ4

36. Three components of a force acting on a particle are varying
according to the graphs as shown. To reach at point B(8, 20, 0)m
from point A(O, 5, 12)m the particle moves on paths parallel to x-

axis then y-axis and then z-axis, then work done by this force is:

r. (0 N) Fy(inN)
H %
; 201,
e AN
10':,»,1.'»1’. . \""\\
| 1 L
] ,L . 5% (in m) oo ,,,,,,W\_f:.v{w,) y‘(!n m)
F, (in N)
1
E
b / ey z{in m)
5 <12
pd
A.192 ]
B.58 )
C. 250

D.125)


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

Answer: C

° Watch Video Solution

37. A floor-mat of mass M made up of extensible material, is

rolled along its length so as to form a cylinder of radius R and

kept on a rough horizontal surface. If the mat is now unrolled,
: .- . R : :

without sliding, to a radius —, the decrease in potential energy

2

is

Answer: C



https://dl.doubtnut.com/l/_oFpKuNkCdYnC
https://dl.doubtnut.com/l/_2WhANZNGuEQO

o Watch Video Solution

38. A block of mass m is attached to a frame by a light spring of
force constant k. The frame and block are initially at rest with
T = X, the natural length of the spring. If the frame is given a
constant horizontal accelration ay towards left, determine the
maximum velocity of the block relative to the frame (block is free

to move inside frame). Ignore any friction.

SIPY Susm—

m
A. ag %

2m
B. ag T
C.ag m


https://dl.doubtnut.com/l/_2WhANZNGuEQO
https://dl.doubtnut.com/l/_Hv3VFb5zcT5k

1 ‘m
D. 50,0 ?

Answer: C

° Watch Video Solution

39. Figure shows two small blocks placed on smooth horizontal
surface. They start moving from the same line with forces 2F and
F respectively acting on the blocks. Their momenta and kinetic

energies at the instant of crossing the finishing line as shown in


https://dl.doubtnut.com/l/_Hv3VFb5zcT5k
https://dl.doubtnut.com/l/_C0CAvdDEiGfE

figure are P4, Pg and K 4, K. Then choose the correct option.

! Finish line
A §
| :
i
| 8 .s
2mt——» F ;
H

AKy=Kp, Py = Pp
B.Ky > K, P4 > P3
CKy> KB,PA < Pp

D.K4 > Kp, Py = Pp

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_C0CAvdDEiGfE

40. Inside a smooth hemispherical cavity, a particle P can slide
freely. The block having this cavity is moving with constant
acceleration a = g (where g is acceleration due to gravity). The
particle is released from the state of rest from the topmost
position of the surface of the cavity as shown. The angle 8 with
the vertical, when the particle will have maximum velocity with

respect to the block is

AR )

—

D e sty —

A.45°
B.60°

C.30°


https://dl.doubtnut.com/l/_OWTYSW7s3hZH

Answer: A

° Watch Video Solution

41. A block of mass M slides along a horizontal table with speed
vo. At x = 0, it hits a spring with spring constant k and begins
to experience a friction force. The coefficient of friction is
variable and is given by u = bz, where b is a positive constant.
Find the loss in mechanical energy when the block has first

come momentarily to rest.



https://dl.doubtnut.com/l/_OWTYSW7s3hZH
https://dl.doubtnut.com/l/_VZG10pHbWlMp

gbM vg
2k
M gb’u%
> 2(k + gb)
gbM v%
k
M? gb’vg
% 20k + Mb)

A.

Answer: D

° Watch Video Solution

42. A ball of mass m is thrown upward with a velocity v. If air

exerts an average resisting force F, the velocity with which the

ball returns to the thrower is

mg
mg + F

B F
v mg + F

A v


https://dl.doubtnut.com/l/_VZG10pHbWlMp
https://dl.doubtnut.com/l/_ZhbBD148RszG

mg — F
Co | ——
\/ mg + F

D. None of these

Answer: C

° Watch Video Solution

B More Than One Option Is Correct

1. If the kinetic energy of a body is directly proportional to time

t, the magnitude of the force acting on the body is

A. directly proportional to /¢
B. inversely proportional to /%
C.directly proportional to the speed of the body

D. inversely proportional to the speed of the body


https://dl.doubtnut.com/l/_ZhbBD148RszG
https://dl.doubtnut.com/l/_LCXYaUJQUGPX

Answer: B::D

° Watch Video Solution

2.Select the correct alternative(s).

A. Work done by static friction is always zero

B. Work done by kinetic friction can be positive also

C.Kinetic energy of a system can not be increased without

applying any external force on the sytem

D. Work energy theorem is valid in non-inertial frames also

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_LCXYaUJQUGPX
https://dl.doubtnut.com/l/_djJjFC1MhFVj
https://dl.doubtnut.com/l/_4DJ1gO0hlv5W

3. Work done by a force on an object is zero, if

A. the force is always perpenicular to its acceleration

B. the object is stationary but the point of application of the

force moves on the object

C. the force is always perpendicular to its velocity

D.the object moves in such a way that the point of

application of the force remains fixed

Answer: B::C::D

o Watch Video Solution

4. A block of mass 2 kg is hanging over a smooth and light pulley

through a light string. The other end of the string is pulled by a


https://dl.doubtnut.com/l/_4DJ1gO0hlv5W
https://dl.doubtnut.com/l/_QQf0kMxdsCe7

constant force F = 40 N. The kinetic energy of the particle

increases 40 J in a given interval of time. Then, (g = 10m/32)

A. tension in the string is 40 N

B. displacement of the block in the given interval of time is 2

C. work done by gravity is —20J

D. work done by tension is 80 J

Answer: A::B::D

o Watch Video Solution

5. A particle moves in a straight line with constant acceleration

under a constant force F. Select the correct alternative(s).

A. Power developed by this force varies linearly with time


https://dl.doubtnut.com/l/_QQf0kMxdsCe7
https://dl.doubtnut.com/l/_UIYzdJSRRqWW

B. Power developed by this force varies parabolically with

time

C. Power developed by this force varies linearly with

displacement

D. Power developed by this force varies parabolically with

displacement

Answer: A::D

° Watch Video Solution

6. One 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. In a displacement, the work done by the

1
spring is + <§>kw2. The possible cases are.


https://dl.doubtnut.com/l/_UIYzdJSRRqWW
https://dl.doubtnut.com/l/_vPfpZ3zGhXjb

A. the spring was initially stretched by a distance x and finally

was in its natural length

B. the spring was initially in its natural length and finally it

was compressed by a distance x

C.the spring was initially compressed by a distance x and

finally was in its natural length

D. the spring was initally in its natural length and finally

stretched by a distance x

Answer: A::C

° Watch Video Solution

7.Ablock is suspended by an ideal spring of force constant force

F and if maximum displacement of block from its initial mean


https://dl.doubtnut.com/l/_vPfpZ3zGhXjb
https://dl.doubtnut.com/l/_ZFQSYYQzvUHj

position of rest is x( then

. . . . . 2
A.increase in energy stored in spring is kx

3F
B.xg = —
2%k

c oOF
LTy = —
07 &

D. work done by applied force F is F'x

Answer: C::D

° Watch Video Solution

8. The potential energy U in joule of a particle of mass lkg
moving in x — y plane obeys the lawU = 3z + 4y, where (z, y)
are the co-ordinates of the particle in metre. If the particle is at

rest at (6, 4) at time ¢t = 0 then:

A. the particle has constant acceleration


https://dl.doubtnut.com/l/_ZFQSYYQzvUHj
https://dl.doubtnut.com/l/_AgQS7gXwDREY

B. the particle has zero acceleration
C. the speed of particle when it crosses the y-axis is 10m / s

D. co-ordinates of particleat t =1s are (4, 5, 2)

Answer: A::C::D

° Watch Video Solution

9.1n a projectile motion, power of the gravitational force

A.is constant throughout

B.is negative for first half, zero at topmost point and

positive for rest half

C. varies linearly with time

D. is positive for complete path


https://dl.doubtnut.com/l/_AgQS7gXwDREY
https://dl.doubtnut.com/l/_SggKMyq9XAyt

Answer: B::C

° Watch Video Solution

10. Displacement time graph of a particle moving in a straight

line is as shown in figure. Select the correct alternative (s) :

A. Work done by all the forces in region OA and BC is positive

B. Work done by all the forces in region AB is zero


https://dl.doubtnut.com/l/_SggKMyq9XAyt
https://dl.doubtnut.com/l/_egeDNEBIwtQX

C. Work done by all the forces in region BC is negative

D. Work done by all forces in region OA is negative

Answer: B::C

° Watch Video Solution

11. A smooth track in the form of a quarter circle of radius 6m

lies in the vertical plane. A particle moves from P; to P, under

- = — —
the action of forces F' 1, F' 5 and F' 3 Force F' 1 is always 30NV in

%
magnitude. Force F' 3 always acts tangentiallly to the track and


https://dl.doubtnut.com/l/_egeDNEBIwtQX
https://dl.doubtnut.com/l/_YD11v2K4qaJd

is of magnitude 15.V. Select the correct alternative (s) :

-

@) 6m P,
§

6m

P,

A. Work done by F? is 120 |
B. Work done by F5 is 180 J
C. Work done by Fj is 457

D. F is conservative in nature

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_YD11v2K4qaJd

12. A particle is acted upon by only a conservative force
F = (7’2 — 63) N (no other force is acting on the particle).
Under the influence of this force particle moves from (0, 0) to
(-3m, 4m) then

A. work done by the force is 3 |

B. work done by the force is —45J

C. at (0, 0) speed of the particle must be zero

D. at (0, 0) speed of the particle must not be zero

Answer: B::D

° Watch Video Solution

13. A block of mass M is attached with a spring constant k. The

whole arrangement is placed on a vechile as shown in the figure.


https://dl.doubtnut.com/l/_UADx6KR2xZMQ
https://dl.doubtnut.com/l/_xWyuWXwxsVOo

If the vehicle starts moving towards right with an acceleration a

(there is no friction anywhere), then :

[ [s¥

k
M [

TR RO TRTTERRRRRRRRRRRNNNNNANN

. . .. Ma
A. maximum elongation in the spring is -

2Ma

B. maximum elongation in the spring is

. .. .. 2Ma
C. maximum compression in the spring is

D. maximum compression in the spring is zero

Answer: B::D

° Watch Video Solution



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

14. Two blocks A and B having different kinetic energies K 4 and
Kg( > K,) are released on rough horizontal ground.
Coefficient of friction for both of them is same. Then

A. momentum of B is greater than momentum of A

B. more work has to be done by friction to stop B

C. B will travel more distance before stopping

D.from the given data we can not compare the distance

travelled by them before stopping

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_gqb1KWm4N0gd

15.A force F = — kz? is acting on a block moving along x-axis.
Here, k is a positive constant. Work done by this force is

A. positive in displacing the block from x=3 to x =1

B. positive in displacing the block from x=-1tox=-3

C. negative in displacing the block from x=3 to x =1

D. negative in displacing the block from x=-1to x=-3

Answer: A::D

o Watch Video Solution

16. Power of a force acting on a block varies with time t as shown

in figure. Then, angle between force acting on the block and its


https://dl.doubtnut.com/l/_oKF50rN0vdx9
https://dl.doubtnut.com/l/_0YnMnChhF3F1

velocity is

‘TP(W)

10
N8 810
4 » | T
\ fé’ f{s}

A. acuteat=1s

B.90° att=3s

C.obtuseatt=7s

D. change in kinetic energy fromt=0,tot=10sis 20

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_0YnMnChhF3F1

17. Displacement time graph of a particle moving in a straight
line is as shown in figure.

From the graph we can conclude that work done on the block is

S A

‘g
:
s
|
t,

A. positive from O to t;
B. negative from ¢; to ¢,
C. zero from t5 to t3

D. negative from t3 to ¢4


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

Answer: A::B::C

° Watch Video Solution

18. In the pulley-block system shown in figure, strings are light.

Pulleys are massless and smooth. System is released from rest.


https://dl.doubtnut.com/l/_sVTsChsvVWGt
https://dl.doubtnut.com/l/_sMYejFG7blfD

In 0.3 seconds.

A. work done on 2 kg block by gravity is 6 |

B. work done on 2 kg block by string is —2J

C. work done on 1 kg block by gravity is 1.5J

D. work done on 1 kg block by string is 2 ]


https://dl.doubtnut.com/l/_sMYejFG7blfD

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

° Watch Video Solution

19. A particle is acted upon by a force of constant magnitude

which is always perpendiculr to the velocity of the particle. The

motion of the particle takes place in a plane. It follows that

A. its velocity is constant

B. its acceleration is constant

C.its kinetic energy is constant

D. it move in a circular path

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_sMYejFG7blfD
https://dl.doubtnut.com/l/_OfSL2ZSd7xxw
https://dl.doubtnut.com/l/_8GEEyLIX7Utz

20. A block slides down a smooth inclined plane and then moves
on to a rough horizontal surface. Which of the following is/are

correct? (Neglect impulsive effect at the bottom of incline)

= X

&~

. .
P T FAE A SL 0 SEIISF I R PN

A. The graph of velocity as a function of time is

Y
l/’\\
! » ¢

B. The graph of acceleration as a function of time is

aﬂk

H
L N



https://dl.doubtnut.com/l/_8GEEyLIX7Utz

C.The graph of mechanical energy as a function of time is

£+

N\

4

D. The graph of kinetic energy as a function of time is

K

A

! "

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

° Watch Video Solution

21. A block of mass m is pulled by a force of constant power P
placed on a rough horizontal plane. The friction coefficient

between the block and the surface is u. Then


https://dl.doubtnut.com/l/_8GEEyLIX7Utz
https://dl.doubtnut.com/l/_Ljq5ZxAzTLle

A. The maximum velocity of the block during the motion is

p

pmg

B. The maximum velocity of the block during the motion is

P
2umg

C.The block's speed is never decreasing and finally becomes

constant

D. The speed of the block first increases to a maximum value

and then decreases

Answer: A::C

° Watch Video Solution

22. A force of constant magnitude Fj is applied in the tangential

direction as shown in the figure. Assume that the bob is at its


https://dl.doubtnut.com/l/_Ljq5ZxAzTLle
https://dl.doubtnut.com/l/_WKkHEnIUA2P8

lowest point initially.

¥ ALNIIIEIR Ty N NAXIN DN
. Yo :

A.Speed of bob at # = 60° is \/

B.Speed of bob at 8 = 60° is
C. Tension in thread at @ = 60°

D. Tension in thread at 8 = 60°

Answer: B::C

2L [ FOrr N mg ]

m | 3 2 |

2L [ FOrr B mg ]

m | 3 2

. [2FO0r mg]
is —

L. 3 2 -

s [ 2F0m N mg

i
3 2

° Watch Video Solution



https://dl.doubtnut.com/l/_WKkHEnIUA2P8

23. A bead slides on a fixed frictionless wire bent into a
horizontal semicircle of radius R as shown in figure. In addition
to any normal forces exerted by the wire, the bead is subjected
to an external force that points directly away from origin and

depends on distance r from the origin according to the formula

2
F= F0<i) 7
Ry

b
>
>

2



https://dl.doubtnut.com/l/_Xb1B7JCpTgb6

A. (a) Given force is a central force

B. (b) Given force is a conservation force

C.(c) Work done by external force as bead leaves the track

8Fy Ry
3

(starting from origin) is

D.(d) Speed v of bead as it leaves the wire at P is

18FyR
\/vg + —3732 2

Answer: A::B::C

° Watch Video Solution

24. A block of mass m is placed on a circular track and then it is

given a velocity v vertically downwards at position A on track. If


https://dl.doubtnut.com/l/_Xb1B7JCpTgb6
https://dl.doubtnut.com/l/_bQkvfFeP6J63

block moves on track with constant speed, then

A. (a)Coefficient of friction between block and circular track

in
as function of angle §is u = S

’U2
cot 6 + Ry
B. (b)Coefficient of friction between block and circular track

. , sin 6
as function of angle 0 is u = .
cos 0 + ;—g

C. (c)Instantaneous power due to friction is —mgvsinf
D. (d)Work done from A to C by friction on block will be

—mgR


https://dl.doubtnut.com/l/_bQkvfFeP6J63

Answer: B::C::D

° Watch Video Solution

25.1n the system as shown in figure, the blocks have masses m;
and my, the spring constant is k, coefficient of friction between
the block of mass m; and the surface is . The system is
released with zero initial speed from the position where the

spring is in its natural length.

3



https://dl.doubtnut.com/l/_bQkvfFeP6J63
https://dl.doubtnut.com/l/_tMAKspCVxPD1

A.The maximum possible speed of the blocks s

g(my — umy)
VE(my 4+ mo)

B.The maximum possible speed of the blocks is

g(pum;)
VEk(my + my)

C.The maximum possible speed of the blocks if friction is

gma2

absent is

k(my + ma)
D. The maximum possible speed of the blocks if friction is

gmi

absent is

k(my + my)

Answer: A::C

o Watch Video Solution

26. Instentenous power delivered by engine of a car of mass 18

kg moving on +x-axis is given as p = (2z + 5) watt, where x is


https://dl.doubtnut.com/l/_tMAKspCVxPD1
https://dl.doubtnut.com/l/_IPPqiKEnhkXT

(in meter) position of car. Car starts from origin from rest
(choose the correct statement(s).

A. Power increases with time.

B. Power decreases with time.

C. At x = 1m, speed of carisv=1m /s

D. At x = Tm, speed of carisv=2m /s

Answer: A::C

° Watch Video Solution

C Comprehension Type Questions

1. A ball is released from point A as shown in figure. The ball

leaves the track at B. All surfaces are smooth.


https://dl.doubtnut.com/l/_IPPqiKEnhkXT
https://dl.doubtnut.com/l/_ZpilKclPiehE

Let h be the maximum height from ground reached by ball after

leaving track at B. Then,

A.h=6m

B.h < 6m

C.h > 6m

D. speed of ball at B will change if shape of track is changed

keeping h 4 and hp constant

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZpilKclPiehE
https://dl.doubtnut.com/l/_X5nhb2T6epym

2. A ball is released from point A as shown in figure. The ball

leaves the track at B. All surfaces are smooth.

If track makes an angle 30° with horizontal at B, then maximum

height attained by ball will be

A.3m

B.4 m

C.45m

D.5m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_X5nhb2T6epym

3. In the figure shown, upper block is given a velocity of 6m /s

and lower block. 3m /s. When relative motion between them is

stopped
lough [
T 1kg  boer 6 m/s
| 2kg 3 m/s
Smooth S

A. Work done by friction on upper block is negative

B. Work done by frictoin on both the blocks is negative

C. Work done by friction on lower block is negative

D. Work done by friction on both the blocks is positive

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TsTApDkW7PD7

4. In the figure shown, upper block is given a velocity of 6m /s

and lower block. 3m /s. When relative motion between them is

stopped
Rough [~
Ve s 6 MY
2 kg | }Wﬁ) -
Smooth

A. Work done by friction on upper block is —10J

B. Work done by friction on lower block +10J

C. Net work done by friction is zero

D. All of the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_lgu8j4yn8AcR
https://dl.doubtnut.com/l/_wdMiPjEoJ4Tj

5. A ball is released from the bottom of a tank filled with water
up to 2m. On reaching the top its kinetic energy is found to be
16 J. Mass of the ball is 2 kg.

Ignoring the viscosity, let W7 be the work done by upthrust and

W5 the work done by gravity, then (g = 10m /s%)
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AWy =32, Wy = — 16J
B.Wy = — 16J, W, = 32J
C.W1 =56J, Wy = — 40J
D.Wy = —40J, Wy = — 24J

Answer: C



https://dl.doubtnut.com/l/_wdMiPjEoJ4Tj

I o Watch Video Solution

6. A ball is released from the bottom of a tank filled with water
up to 2m. On reaching the top its kinetic energy is found to be
16 ). Mass of the ball is 2 kg.

Ilgnoring the viscosity, let W7 be the work done by upthrust and

W the work done by gravity, then (g = 10m/32)

x 10°

x 10°

N w
Wl Alw | ot


https://dl.doubtnut.com/l/_wdMiPjEoJ4Tj
https://dl.doubtnut.com/l/_6eK1bscrLunE

D. — x 10°

Answer: A

° Watch Video Solution

7. The system is released from rest with both the springs in
unstretched positions. Mass of each block is 1 kg and force

constant of each spring is 10N /m.


https://dl.doubtnut.com/l/_6eK1bscrLunE
https://dl.doubtnut.com/l/_Iy0hRzwMzigd
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Extension of horizontal spring in equilibrium is

A.02m

B.04 m

C.06m

D.0.8 m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Iy0hRzwMzigd

8. The system is released from rest with both the springs in
unstretched positions. Mass of each block is 1 kg and force

constant of each spring is 10N /m.

yore
L
%
5
i >
{ Pasy. 4
77,
|
&
H

bneosay

kd

In the equilibrium position, speed of the block placed

horizontally is

A.3.21m /s

B.2.21m /s


https://dl.doubtnut.com/l/_Iy0hRzwMzigd
https://dl.doubtnut.com/l/_96ltTRLt7jsu

C.1.93m /s

D.1.26m /s

Answer: D

o Watch Video Solution

9.1n a conservative force field we can find the radial component
of force from the potential energy function by using
F= — o Here, a positive force means repulsion and a
negative force means attraction. From the given potential
energy function U(r ) we can find the equilibrium position where
force is zero. We can also find the ionisation energy which is the
work done to move the particle from a certain position to

infinity.

Let us consider a case in which a particle is bound to a certain


https://dl.doubtnut.com/l/_96ltTRLt7jsu
https://dl.doubtnut.com/l/_M8fPoXPJA9n6

point at a distance r from the centre of the force. The potential

L A B :
energy of the particle is : U(r) = R where r is the
7

distance from the centre of the force and A andB are positive

constants. Answer the following questions.

The equilibrium distance is given by

§|m m‘g m|§ o

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_M8fPoXPJA9n6

10. In a conservative force field we can find the radial component
of force from the potential energy function by using
F= — e Here, a positive force means repulsion and a
negative force means attraction. From the given potential
energy function U(r ) we can find the equilibrium position where
force is zero. We can also find the ionisation energy which is the
work done to move the particle from a certain position to
infinity.

Let us consider a case in which a particle is bound to a certain
point at a distance r from the centre of the force. The potential
energy of the particle is : U(r) = ;12 —g where r is the
distance from the centre of the force and A andB are positive

constants. Answer the following questions.

The equilibrium is

A. stable


https://dl.doubtnut.com/l/_3A9GWrspvojp

B. unstable

C. neutral

D. cannot be predicted

Answer: A

o Watch Video Solution

11. In a conservative force field we can find the radial component
of force from the potential energy function by using
F= — e Here, a positive force means repulsion and a
negative force means attraction. From the given potential
energy function U(r ) we can find the equilibrium position where
force is zero. We can also find the ionisation energy which is the

work done to move the particle from a certain position to

infinity.


https://dl.doubtnut.com/l/_3A9GWrspvojp
https://dl.doubtnut.com/l/_iFoJ3yyw1yvU

Let us consider a case in which a particle is bound to a certain
point at a distance r from the centre of the force. The potential
L A B :
energy of the particle is : U(r) = = where r is the
r
distance from the centre of the force and A andB are positive
constants. Answer the following questions.

The work required to move the particle from equilibrium

distance to infinity is

B
1A

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iFoJ3yyw1yvU
https://dl.doubtnut.com/l/_X9SX1gJEvaUd

12.In a conservative force field we can find the radial component
of force from the potential energy function by using
U o ,
F = — —. Here, a positive force means repulsion and a
r
negative force means attraction. From the given potential
energy function U(r ) we can find the equilibrium position where
force is zero. We can also find the ionisation energy which is the
work done to move the particle from a certain position to
infinity.
Let us consider a case in which a particle is bound to a certain
point at a distance r from the centre of the force. The potential
o A B :
energy of the particle is : U(r) = — — - where r is the
T
distance from the centre of the force and A andB are positive
constants. Answer the following questions.
3B?

If the total energy of the particle is £ = — 64 and it is

known that the motion is radial only then the velocity is zero at

A (a)r—;


https://dl.doubtnut.com/l/_X9SX1gJEvaUd

Answer: B

° Watch Video Solution

13. In the figure, the variation of potential energy of a particle of
mass m = 2kg is represented with respect to its x-coordinate.
The particle moves under the effect of this conservative force

along the X-axis.


https://dl.doubtnut.com/l/_X9SX1gJEvaUd
https://dl.doubtnut.com/l/_VFVDi0tQtAuT

20L-. .. -
, RUSS BT [
; {0
, 10 ;
} ! ;
RN AYREN
-10 / 2 \ 10 X{m m)
{

A~ a e o

- e

AAAAAAAAAA

g
= N
o
—
R

If the particle is released at the origin, then
(A)it will move towards positive x-axis
(B)it will move towards negative x-axis
(O)it will remain stationary at the origin
(D)Either of (a) or (b)

A. it will move towards positive x-axis

B. it will move towards negative x-axis

C. it will remain stationary at the origin

D. Either of (a) or (b)


https://dl.doubtnut.com/l/_VFVDi0tQtAuT

Answer: B

° Watch Video Solution

14. In the figure, the variation of potential energy of a particle of
mass m = 2kg is represented with respect to its x-coordinate.

The particle moves under the effect of this conservative force

along the X-axis.
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If the particle is released at © = 2 + A where A — 0 (it is

positive), then its maximum speed in subsequent motion will be


https://dl.doubtnut.com/l/_VFVDi0tQtAuT
https://dl.doubtnut.com/l/_Ol7sZ0ihHLaA

A \/10m /s
B.5m /s
C.5v2m /s

D.7.5m /s

Answer: B

° Watch Video Solution

15. In the figure the variation of potential energy of a particle of
mass m = 2kg is represented wur.t. its x-coordinate. The particle
moves under the effect of this conservative force along the x-

axis.


https://dl.doubtnut.com/l/_Ol7sZ0ihHLaA
https://dl.doubtnut.com/l/_ffYJeEtBUw9r
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15l =

x= —5m and x = 10m position of the particle are
respectively of

A. neutral and stable equilibrium

B. neutral and unstable equilibrium

C. unstable and stable equilibrium

D. stable and unstable equilibrium

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ffYJeEtBUw9r

16. A block of mass 10 kg is put gently on a belt-conveyor system
of infinite length at t = O, which is moving with constant speed

20m / sec towards right at all time.

15N
BN okgl 20
At s RV “w)‘ B
R N.]\ e \
,// \\ uu = O f '4 § “{/ \
f ] i M= 0.25 % ¥ i
\,\ ‘ J Y 3 ¥
. § . ﬁ,\\. . 00“/
’ frres

A constant force of magnitude 15 N is applied on the block

continuously during its motion.

The nature of friction acting on the block of mass 10 kg during

its motion is

A. kinetic only
B. static only

C. some time kinetic some time static


https://dl.doubtnut.com/l/_qd3Il5yfKmrx

D. can't be predicted

Answer: C

o Watch Video Solution

17. A block of mass 10 kg is put gently on a belt-conveyor system
of infinite length at t = 0, which is moving with constant speed

20m /sec towards right at all time.

15N
e 10 kgW 20 /s
A NERVRVI—. Ao e
'r/ \\\ ;.l. O 4 {z'{ \\6 v
< ,} ’)}\ 3 'v
N e - | %:}M;»\“A "‘j}
" e

A constant force of magnitude 15 N is applied on the block
continuously during its motion.

Work done by the kinetic friction on the block of mass 10 kg is


https://dl.doubtnut.com/l/_qd3Il5yfKmrx
https://dl.doubtnut.com/l/_J0r05p3D3dxg

A. 1250

B. 2500 |

C. —1250J

D. —2500J

Answer: A

° Watch Video Solution

18. A block of mass 10 kg is put gently on a belt-conveyor system
of infinite length at t = 0, which is moving with constant speed

20m / sec towards right at all time.


https://dl.doubtnut.com/l/_J0r05p3D3dxg
https://dl.doubtnut.com/l/_bDWd0C31uv5R
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A constant force of magnitude 15 N is applied on the block

continuously during its motion.

The magnitude of acceleration of the block of mass 10 kg at t =
6s is

A 4m |/ s*

B.3m /s

C.2m/s

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bDWd0C31uv5R

D Matrix Matching Type Questions

1. Match the following

...ﬁ._L,!.___é
Tablo-1 L v:l':mlo'zl"
(A) Electrostatic potential (P) positive ‘
energy may be
(B) Gravitational potentinl (Q) negative
©:Aergy may be
(C) Elsstic potentiai cnergy  (R) zero
may be
(D) Magnctic potential (S) not riefned

——— e ———

encrgy may be

° Watch Video Solution

2. A force F=kx (where k is a positive constant) is acting on a

particle Work done:

Column-1 Column-2
(A) indisplacing the body from x=2 to x=4 (P) Negative
(B) In displacing the body from x=-4 to x=-2 (Q) Positive
(C) Indisplacing the body from x=-2tox=+2  (R) Zero


https://dl.doubtnut.com/l/_bDWd0C31uv5R
https://dl.doubtnut.com/l/_usLuDFQs0JO6
https://dl.doubtnut.com/l/_cQ03OkE6XZO1

° Watch Video Solution

3. Fx and corresponding U-x graphs are as shown in figure.
Three point A, B and C in F-x graph may be corresponding to P, Q

and R in the U-x graph. Match the following

;,A
i
/3
A %—«x ! /t WL oo
:‘w » Tal)iesd o o Table-2
(A) A ‘ » r
() » (ty @
¢y ) ("
: ($) thne

° Watch Video Solution



https://dl.doubtnut.com/l/_cQ03OkE6XZO1
https://dl.doubtnut.com/l/_iNXtfwowR39E

4.In the system shown in figure, mass m is released from rest
from position A. Suppose potential energy of m at point A with
respect to point B is E. Dimensions of m negligible and all

surfaces are smooth. When mass reaches at point B.

° Watch Video Solution

5. A block of mass m is stationary with respect to a rough wedge
as shown in figure. Starting from rest in time t, (m = 1 kg,

0 =30°,a= 2m/s2,t=4 s) work done on block:


https://dl.doubtnut.com/l/_j9S75KXh6u8h
https://dl.doubtnut.com/l/_r2YpnlaqOtO0
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Table-1
(A) By gravity
(B) By normal reaction
(C) By friction
D) By all the forces

o~
DOT
W —
o B
Pl

d» 3D
o
o
“_

i ~

Table2

° Watch Video Solution



https://dl.doubtnut.com/l/_r2YpnlaqOtO0

6. Acceleration versus x and potential energy versus x graph of a
particle moving along x-axis is as shown in figure. Mass of the

particle is 1 kg and velocity at x = 0 is 4m / s. Match the following

atx=8m.
a (m/s?) U
2 ‘\ 120},
: .
N )
M:_':*V,\.ﬁ_;m > s - \'& m_.ﬁgr‘_.._.)
S n LA x(m)
, 120 e
1 i
- i Tabled “ - \\\W:F;xgle-2
(A) Kinetic energy (P) 1204
(B) Work done by conservative | (Q) 240.J
forces
(C) Total work done (R) 128
i) Work done by forces other (S)y 112d
than gravity

{Ty None

° Watch Video Solution

7.A body is moved along a straight line by a machine delivering

a power proportional to time (P o t). Then, match the


https://dl.doubtnut.com/l/_xyjMzzrPixvS
https://dl.doubtnut.com/l/_YYsCny2jQKU3

following.

o Taber | Table-2
(A) Velocity is proportionalto | (P) +
(B) Displacement is Q) 2

proportional to
(C) Work done is proportional to | (R) 3

° Watch Video Solution

8. Match the following

..,_._;_._!f___e
Tablo-t Tavlo 27
(A) Electrostatic potential (P) positive '
enerqgy may be
(B) Gravitational potentinl (Q) negative
©:nergy may be
(C) Elxstic potentiai cnergy  (R) zero
may be
(D) Magnctic potential (S) not ri=fned

R e—————

energy may be

° Watch Video Solution



https://dl.doubtnut.com/l/_YYsCny2jQKU3
https://dl.doubtnut.com/l/_Y1OrYvlmqEpX

9. A block A of mass m kg lies on a block B of mass m kg. B in
turn lies on smooth horizontal plane. The coefficient of friction
between A and B is u. Both the blocks are initially at rest. A
horizontal force F is applied to lower block B at t = O till the
lower block B undergoes a displacement of magnitude L. Match

the statements in Table-1 with the results in Table-2.

-_— B
Table-1 Table-2
(A) Work done by friction (P) oositive

force on block A is
(B) Work done by friction (Q) negative

force on block 5 is N
(C) Total work done by (R} less than or equal to

friction on both the § wmgl in magnitude

blocks may be '
(D) Work done by force F | (S) equal to umgL in

on block B is magnitude

° Watch Video Solution



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

10. A block of mass m lies on a wedge of mass M. The wedge in

turn lies on smooth horizontal surface. Friction is absent

everywhere. The wedge block system is released from rest. All
situations given in Table-1 are tol be estimated in the duration
the block undergoes a vertical displacement 'h' starting from

rest. Match the statement in Table-1 with the results in Table-2

- .
D R R R S N S A s e v e

Table-1 | Tabié-z —

(A) Work dore by normal - (P) positive
reaction acting onthe |
DIoCK IS §

(6} Work donz by normal ' (Q) negative
reaction (exerted by :
pock) ecting on wedge is

t
¢

{C) Total worx d=nc by (R) may be zero
normal reaction on both |
() Network done by all (S) less than rgh in

forccs on clockis | magnitude

.

Itbgt

° Watch Video Solution



https://dl.doubtnut.com/l/_vk2Ef7Y1M4TZ

E Integer Type Questions

1. A 4kg block is on a smooth horizontal table. The block is
connected to a second block of mass 1kg by a massless flexible
taut cord that passes over a frictionless pulley. The 1kg block is
1m above the floor. The two block are released from rest. With

what speed does the 1kg block hit the ground?

4 kg

1kg 1 m

° Watch Video Solution



https://dl.doubtnut.com/l/_zPn8FmxbAXV2

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

through a distance x before its speed is halved. The spring

2

constant of the spring is . Find value of n.

nx?

° Watch Video Solution

3. An open knife edge of mass 200g is dropped from height 5m
on a cardboar. If the knife edge penetrates a distance 2 m into
the cardboard. Find the average resistance offered by the
cardboar to the knife edge (in N). (g = 10m/s2)

=

° Watch Video Solution



https://dl.doubtnut.com/l/_eDMSzYUVCzpr
https://dl.doubtnut.com/l/_Pl1FWZXI8iuM

4. A force of F = 0.5 N is applied on lower block as shown in
figure. The work done by lower block on upper block for a
displacement of 6m of the upper block with respect to ground is

(in )). (Take g = 10m / s?).

Smooth

o Watch Video Solution

5. A particle of mass 1 g executes an oscillatory motion on the
concave surface of a spherical dish of radius 2m placed on a

horizontal plane, Figure . If the motion of the particle begins


https://dl.doubtnut.com/l/_nCMO7bylXRPt
https://dl.doubtnut.com/l/_WioxKntYNzNa

from a point on the disc at a height of 1 cm. from the horizontal
plane and coefficient of friction is 0.01, find the total distance

covered by the particle before coming to rest.

° Watch Video Solution

6. An ideal massles spring S can be compressed 1 m by a force of
100 N in equilibrium. The same spring is placed at the bottom of

a frictionless plane inclined at 30° to the horizontal. A 10 kg


https://dl.doubtnut.com/l/_WioxKntYNzNa
https://dl.doubtnut.com/l/_OHmGYrXplP1h

block M is released from rest at the top of the incline and is
brought to rest momentarily after compressing the spring by 2
m.If g = 10m/32, the speed of mass just before it touches the

spring is 4/10zm / s. Find value of x?

E 4

° Watch Video Solution

7. Starting from rest, a 5kg object is acted upon by only one

force as shown in figure. Find the total work done by the force. If


https://dl.doubtnut.com/l/_OHmGYrXplP1h
https://dl.doubtnut.com/l/_giIOYR14P4Tv

your answer is aJ then find o /15

1FN
10
| IOV SRR . -.;\\.,.,:.;.»‘x,“w?g {{3}
’ 1 2 3
—-1 O R of B AL CRARRR S A N

° Watch Video Solution

8. The power supplied by a force acting on a particle moving in a
straight line is constant. The velocity of the particle varies with

1
displacement as . Find the value of K.

° Watch Video Solution



https://dl.doubtnut.com/l/_giIOYR14P4Tv
https://dl.doubtnut.com/l/_eDkpbS8jLEOx

9. A block of mass m is connected to a massless pulley and mass-
less spring of stiffness k. The pulley is frictionless. The string is
mass-less. Initially the spring is unstretched when the block is
released. When the spring is maximum stretched, find the ratio
of tenstion in the rope and weight of the block.

=
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o Watch Video Solution

10. The potential energy of a particle is determined by the
expression U = a(:c2 + y2), where a is a positive constant. The
particle begins to move from a point with the co-ordinates (3, 3)
only under the action of potential fields force. When it reaches
the point

(1,1) its kinetic energy is 4K . Find the value of K.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_QjVRWY9AwfN3
https://dl.doubtnut.com/l/_zbDutWkBNYP2

11. A 10 kg collar P slides with negligible friction on the fixed
vertical shaft. When the collar is released from rest at the
bottom position shown, it moves up the shaft under the action
of the constant force F = 200 N applied to the cable. The
position of the small pulley at B is fixed. Find the spring
constant k (in & — N /m) which the spring must have if its
maximum compression is to be limited to 0.4 m.

L.
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° Watch Video Solution



https://dl.doubtnut.com/l/_zbDutWkBNYP2
https://dl.doubtnut.com/l/_w3OZnrzhUZU8

