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PHYSICS

RESONANCE ENGLISH

WORK POWER AND ENERGY

1. An object is moving along a straight line

path from P to Q under the action of a force

— ~ ~ ~
F — (4i — 35+ Zk) N. If the co-ordinate of


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_gLXp6fAFLZQe

P and Q in meters are (3,2,-1) and (2,-1,4)
respectively. Then the work done by the force
is

A. —15J

B. +15J

C.1015J

D. (4% 35+ 21%)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gLXp6fAFLZQe
https://dl.doubtnut.com/l/_eh1tU1pvgfuJ

2. A bucket tied to a string is lowered at a
constant acceleration of g/4. If mass of the
bucket is m and it is lowered by a distance [
then find the work done by the string on the
bucket.

A. (1/4) mgd

B. (-3/4) mgd

C. (-4/3) mgd

D. (4/3) mgd

Answer: B

[ 1


https://dl.doubtnut.com/l/_eh1tU1pvgfuJ

I O Watch Video Solution

3. The block of mass m initially at £ = 0 is
acted upon by a horizontal force at any
position x is given as F' = a — ba:2( where
a > umg), as shown in the figure. The co —
efficient of friction between the surface of
contact is u. The net work done on the block is

zero, if the block travels a distance of


https://dl.doubtnut.com/l/_eh1tU1pvgfuJ
https://dl.doubtnut.com/l/_KcrbWHBTJv5U

D. none of these


https://dl.doubtnut.com/l/_KcrbWHBTJv5U

Answer: B

o Watch Video Solution

4, The work done by the force
= 23 2%
= F :A(y 1+ 2z j), where A is a

constant and x and y are in meters around the


https://dl.doubtnut.com/l/_KcrbWHBTJv5U
https://dl.doubtnut.com/l/_W3DXTHz26AlZ

path shown is.

yA

(d,d)

(0,0)

A. zero
B. Ad
C. Ad?

D. Ad?

» X


https://dl.doubtnut.com/l/_W3DXTHz26AlZ

Answer: D

o Watch Video Solution

5. A chain is held on a frictionless talbe with
L /4 hanging over. Knowing total mass of the
chain is M and total length is L, the work
required to slowly pull hanging part back to

the table is :

MgL
16
MgL
8

A.

B.



https://dl.doubtnut.com/l/_W3DXTHz26AlZ
https://dl.doubtnut.com/l/_y4faTjZ9BRvR

MgL
32
MgL
24

Answer: C

o Watch Video Solution

6. A particle of mass m moving along a
straight line experiences force F which varies
with the distance x travelled as shown in the

figure. If the velocity of the particle at z is


https://dl.doubtnut.com/l/_y4faTjZ9BRvR
https://dl.doubtnut.com/l/_2ahPWWkf9Lqo

2Fyxo

, then velocity at 4z is

m

D. none of these


https://dl.doubtnut.com/l/_2ahPWWkf9Lqo

Answer: D

o View Text Solution

7. Which of the following statements is not

true?

A. Work done by conservative force on an

object depends only on the initial and

final states and not on the path taken.


https://dl.doubtnut.com/l/_2ahPWWkf9Lqo
https://dl.doubtnut.com/l/_tXqvUxohfMzU

B.The change in potential energy of a

system corresponding to conservative

intermal force is equal to negative of the

work done by these forces.

C.If some of the internal force within a

system are non-conservative, then the

mechanical energy of the system is not

constant.

D.If the internal forces are conservative,

the work done by the internal forces is


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

equal to the change in mechanical

energy.

Answer: D

o Watch Video Solution

8. In figure, the ball A is released from rest,
when the spring is at its natural (unstretched)
length. For the block B of mass M to leave

contact with ground at some stage, the


https://dl.doubtnut.com/l/_tXqvUxohfMzU
https://dl.doubtnut.com/l/_1gpCIVdEqtuz

minimum mass of A must be

A.2M

B.M

C. M/2


https://dl.doubtnut.com/l/_1gpCIVdEqtuz

D. A function of M and the force constant

of the spring

Answer: C

o Watch Video Solution

9. In the figure shown initial spring is in
unstretched state and blocks are at rest. Now
100N force is applied on block A and B as
shown in figure. After same time velocity of 'a

becomes 2m /s and that of 'B' 4m /s and


https://dl.doubtnut.com/l/_1gpCIVdEqtuz
https://dl.doubtnut.com/l/_krkN7fVEnzmp

block A displaced by amount 10cm and spring
is spring is streched by amount 30cm. Then
work done by spring force on A will be:

K =100 N/
Mg

100 N

(9100 N

Smooth surface

-

A.9/3 )
B. —6J
C. 6

D. None of these

Answer: B


https://dl.doubtnut.com/l/_krkN7fVEnzmp

o Watch Video Solution

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

F can do is [Given that spring does not break]

3 Ny\y&.\s\\~s\\-§' 5\'

»
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https://dl.doubtnut.com/l/_krkN7fVEnzmp
https://dl.doubtnut.com/l/_Gv89Xh4Dq8Cz

Answer: B

o Watch Video Solution

11. A body is projected with kinetic energy k at

angle ¢ with the vertical. Neglecting friction,


https://dl.doubtnut.com/l/_Gv89Xh4Dq8Cz
https://dl.doubtnut.com/l/_wrxnz8aVbnZw

its potential energy at the highest point will

be

A. k cos® ¢
B. ksin® ¢
C.k

D. zero

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_wrxnz8aVbnZw

12. A man places a chain (of mass m and
length [) on a table slowly. Initially, the lower
end of the chain just touches the table. The
main brings down the chain by length [/2.

Work done by the man in this process is

[
A. —ng

mgyl

Answer: C


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

° Watch Video Solution

13. Power supplied to a mass 2kg varies with
t2
time as P = > watt. Here t is in second . If

velocity of particle at ¢t = 0isv =0, the
velocity of particle at time ¢ = 2s will be:
A.1m/s

B.4m/s

C.2m/s

D./2m /s


https://dl.doubtnut.com/l/_uqMUWJNvwLcI
https://dl.doubtnut.com/l/_Cuwq6HGcfZZP

Answer: C

o Watch Video Solution

14. A constant power P is applied to a particle
of mass m. The distance traveled by the
particle when its velocity increases from v; to

vy is (neglect friction):

3P

A. W (’Ug — ’U%)
m

B. 3_P (’Ug — ’Ui’)
m

C. 55 (v — i)


https://dl.doubtnut.com/l/_Cuwq6HGcfZZP
https://dl.doubtnut.com/l/_iIXsHtRTYfbD

Answer: B

° Watch Video Solution

15. The force acting on a body is inversely

proportional to the distance (x) covered. The

work done is proportional to

A. Straight line path

B. 32


https://dl.doubtnut.com/l/_iIXsHtRTYfbD
https://dl.doubtnut.com/l/_MZGuf9GzPgDB

C.\/s

D. none of these

Answer: D

o Watch Video Solution

16. 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,


https://dl.doubtnut.com/l/_MZGuf9GzPgDB
https://dl.doubtnut.com/l/_BDCNYn64dirn

its kinetic energy would be

1 FN)
20

10

A. 50

B. 40)

C. 20)

D.10 )

Answer: D

| oo


https://dl.doubtnut.com/l/_BDCNYn64dirn

| & Watch Video Solution

17. A particle moves in a straight line with
retardation proportional to its displacement.
Its loss of kinetic energy for any displacement

X is proportional to:


https://dl.doubtnut.com/l/_BDCNYn64dirn
https://dl.doubtnut.com/l/_edo3aRD8lhHc

Answer: A

o Watch Video Solution

18. A body is falling under gravity . When it
loses a gravitational potential energy U, its
speed is v. The mass of the body shell be

A.2U /v*

B.2v/U*?

C.2v/U

D.U? /2v


https://dl.doubtnut.com/l/_edo3aRD8lhHc
https://dl.doubtnut.com/l/_UJv2R1mpohn7

Answer: A

o Watch Video Solution

19. A block of mass m is attached to two
unstretched springs of spring constants
k1 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


https://dl.doubtnut.com/l/_UJv2R1mpohn7
https://dl.doubtnut.com/l/_S770u731rRde

it passes through the mean position shown.

Figure 8-E9
A k1 + ko .
m
kiko
B. X
m(ky + ks)
k2 k2
C. 21 2 5 T
\ m (ki + k3)
e
\ m (k2 + K3)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_S770u731rRde

20. A body of mass m dropped from a certain
height strikes a light vertical fixed spring of
stiffness k. The height of its fall before

touching the spring if the maximum

3Img

compression of the spring is equal to IS

Img
2k
2mg

B. ——
k

Img
4k
mg

D. —
4k


https://dl.doubtnut.com/l/_S770u731rRde
https://dl.doubtnut.com/l/_pPdKJOKApc5R

Answer: A

o Watch Video Solution

21. A particle moves with a velocity

57 — 33’ + 6kms ! under the influence of a

constant force F=10hati+10hatj+20hatk N. The

instantaneous power applied to the particle is
A.200 )/s

B. 40)/s

C.140])/s


https://dl.doubtnut.com/l/_pPdKJOKApc5R
https://dl.doubtnut.com/l/_Ma4KT3UUQ1OB

D.170)/s

Answer: C

° Watch Video Solution

22. An electric motor creates a tension of 4500
newton in a hoisting cable and reels it at the

rate of 2m /s. What is the power of the motor

?

A. 9W


https://dl.doubtnut.com/l/_Ma4KT3UUQ1OB
https://dl.doubtnut.com/l/_Hrv8Wk3gqeQv

B. 9 KW

C.225W

D. 9000 H.P.

Answer: B

o View Text Solution

23. The potential energy of a partical veries

with distance x as shown in the graph.


https://dl.doubtnut.com/l/_Hrv8Wk3gqeQv
https://dl.doubtnut.com/l/_eUi9SFzq0OuR

Ut B

_C___+X

The force acting on the partical is zero at

A. C
B.B
C.Band C

D.Aand D

Answer: C



https://dl.doubtnut.com/l/_eUi9SFzq0OuR

o View Text Solution

%
24. The potential energy of a force filed F' is
given by U(z,y) = sin(z + y). The force

7r
acting on the particle of mass m at (O, Z) Is

Al

O w
o Q‘
NGRS

o

Answer: A


https://dl.doubtnut.com/l/_eUi9SFzq0OuR
https://dl.doubtnut.com/l/_lyALoljcow4d

° Watch Video Solution

25. A spring of force constant 800 Nm ~* has
an extension of 5 cm. The work done in
extending it from5cmto 15¢cn is

A. 16]

B. 8)

C.32)

D. 24 |

Answer: B


https://dl.doubtnut.com/l/_lyALoljcow4d
https://dl.doubtnut.com/l/_z60YJpW2JHPa

° Watch Video Solution

26. A body is moved along a straight line by a
machine delivering constant power. The
distance moved by the body in time t is

proportional to

A $3/4

B.$3/2

c.tl/4

D.t1/2


https://dl.doubtnut.com/l/_z60YJpW2JHPa
https://dl.doubtnut.com/l/_RUWbak0ykp3o

Answer:

o Watch Video Solution

27. The total work done on a particle is equal

to the change in its mechanical energy

A. if the forces acting on are conservative

B. if gravitational force alone acts on it

C. if elastic alone acts on it.

D. none of these


https://dl.doubtnut.com/l/_RUWbak0ykp3o
https://dl.doubtnut.com/l/_bTtNnBRMHOz1

Answer: D

° Watch Video Solution

28. A ring of mass m can slide over a smooth

vertical rod. The ring is connected to a spring
mg :

of force constant K = & where 2R is the

natural length of the spring. The other end

spring is fixed to the ground at a horizontal

distance 2R from the base of the rod. the mass


https://dl.doubtnut.com/l/_bTtNnBRMHOz1
https://dl.doubtnut.com/l/_Ai5Ct9y1yrfb

is released at a height of 1.5 R from ground.

.. mgR
A. work done by the spring will be

B. work done by the spring will be 9mgR
C. the velocity of the ring when it reaches

the ground will be /gR

D. the velocity of the ring when it reaches

the ground will be 2, /gR


https://dl.doubtnut.com/l/_Ai5Ct9y1yrfb

Answer: D

o Watch Video Solution

29. The kinetic energy of a particle

continuously increases with time. Then

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° with the


https://dl.doubtnut.com/l/_Ai5Ct9y1yrfb
https://dl.doubtnut.com/l/_8gx8gD0yPVCd

velocity all the time

C.its height above the ground level must

continuously decreases

D. the magnitude of its linear momentum

Is decreasing continuously

Answer: B

° Watch Video Solution

30. If force is always parallel to motion


https://dl.doubtnut.com/l/_8gx8gD0yPVCd
https://dl.doubtnut.com/l/_ji7lNy7TYLXU

A. KE remains constant

B. work done =0

C. speed will increases

D. velocity is constant

Answer: C

o View Text Solution

31. The given plot shows the variation of U, the
potential energy of interation between two

particles, with the distance separating them, .


https://dl.doubtnut.com/l/_ji7lNy7TYLXU
https://dl.doubtnut.com/l/_snVk0bLCp27O

1. B and D are equilibrium points.

2. Cis point of stable equilibrium.

3. The force of interaction between the two
particles is attractive between points C and B,
and repulsive between pionts D and E on the
curve.

4. The force of interaction between the
particle is repulsive between points C and A.
Which of the above statements are correct?

UA
A



https://dl.doubtnut.com/l/_snVk0bLCp27O

A. B and D are equilibrium points

B. C is point of unstable equilibrium

C. The force of interaction between the two

particles is attractive between points C

and D and repulsive between points D

and E on the curve.

D. The force of interaction between the

particles is repulsive between points E

and F on the curve.

Answer: D


https://dl.doubtnut.com/l/_snVk0bLCp27O

° Watch Video Solution

32. A body of mass 5 kg is acted upon by a
variable forceithe force varies with the
distance covered by the body. Find the kinetic
energy of the body when the body has covered

30 m distance ? Assume that the body starts


https://dl.doubtnut.com/l/_snVk0bLCp27O
https://dl.doubtnut.com/l/_1aJSNdC2AwqA

from rest.

5m 30m 50 m
Distance —s

A. 295 |
B. 105]
C.300])

D. 80 |


https://dl.doubtnut.com/l/_1aJSNdC2AwqA

Answer: A

o View Text Solution

33. An elevatore weighinig 500kg is to be lifted
up at a constant velocity of 0 - 4m /s. What
should be the minimum horse power of the
motor to be used ?

A. 1000 W

B. 5000 W

C.3000 W


https://dl.doubtnut.com/l/_1aJSNdC2AwqA
https://dl.doubtnut.com/l/_1kD7754k0PXd

D.2000 W

Answer: D

o View Text Solution

34. A car of mass m is driven with acceleration
a along a straight level road against a
constant external resistive force R. When the
velocity of the car V, the rate at which the

engine of the car is doing work will be

A.RV


https://dl.doubtnut.com/l/_1kD7754k0PXd
https://dl.doubtnut.com/l/_wujprLPx368E

B. maV

C. (R+ma)V

D. (ma-R)V

Answer: C

o Watch Video Solution

35. The potential energy of a system increase,if

work is done


https://dl.doubtnut.com/l/_wujprLPx368E
https://dl.doubtnut.com/l/_NZ2DrgWoen4S

A.upon the system by nonconservative

force

B.by the system against a conservative

force

C. by the system against a nonconservative

force

D. upon the system by a conservative force

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_NZ2DrgWoen4S
https://dl.doubtnut.com/l/_Gows84C5gg4W

36. Statement-1: A person walking on a
horizontal road with a load on his head does
no work on the load against gravity.

Statement-2: No work is said to be done, it
directions of force and displacement of load

are perpendicular to each other.

A. Statement-1 is true, Statement-2: is true,

Statement-2 is a correct explanation for

Statement-1.


https://dl.doubtnut.com/l/_Gows84C5gg4W

B. Statement-1 is true, Statement-2: is true,

Statement-2 is NOT a correct explanation

for Statement-1.

C. Statement-1is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_Gows84C5gg4W

37. Statement-1: Graph between potential
energy of spring versus the extension or
comparision of the spring is a straight line.

Statement-2: Potential energy of a stretched
or compressed spring is proportional to

square of extension or comparission.

A. Statement-1 is true, Statement-2: is true,

Statement-2 is a correct explanation for

Statement-1.


https://dl.doubtnut.com/l/_CZPg9CSQAk6R

B. Statement-1 is true, Statement-2: is true,

Statement-2 is NOT a correct explanation

for Statement-1.

C. Statement-1is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_CZPg9CSQAk6R

