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Work, Energy and Power
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Work done by force of Gravity
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: W neet
! MCQ type Question [ +4 , -1]

A particle moves from a point @ to U 6=-2i+5)
L7

A A E—
(4j+3k) when a force of N is applied.
How much work has been done by.the force?

(@8] () 11] (5]  (d) 2] (P= 41+3]]
o 1 (NEET-II 2016) Apeuidem wgm
AY = Y, —r. —
b W=F-S (912)— (71, =)
< (i+3k) - (‘7-?*53) = («i+3)). (A1) 13K) ® ®
=(ai-j3k) - 82 (3-9)T (1) T+ -2k
s Kri-?l\-a-ej—-q—\\i\/
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W neet
a MCQ type Question [ +4 , -1] nee

A uniform force of (37+7) newton acts on a particle
of mass 2 kg. Hence the particle is displaced from
position (2 i+ fé) metre to position (4 f + 3? — fé)

metre. The work done by the force on the particle is
(a) 137 () (b) 15]
() 9] d) 6] (NEET 2013)




: W neet
! MCQ type Question [ +4 , -1]

A body moves a distance of along a straight
line under the action of a 24 force. If the work done
is 25 ], then angle between the force and direction of

motion of the body is
@60 (b) 75° (o) 30°  (d) 45° (1997)

W=FSwio
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! MCQ type Question [ +4 , -1]
When a body moves with a(constant speed) along a
circle

(=¥ no work is done on it
(b) no acceleration is produced in it

(c) its velocity remains constant X
(d) no force acts on it.x (1994)

o |V =speed = wmt -

W neet



: W neet
b o | vcoupe quesion o1 JNRN

A force@" =20+ 1@acts on a particle in y-direction .
where F is in newton and y in meter. Work done by -l'm/ MMMM(‘]%C“O&H&G'
this force to move the particle from|y = 0 to y = 1 mlis

() 20]  (b) 30] (o) 5] (& 25]

(NEET 2019)
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' MCQ type Question [ +4 ,

Force F on a particle moving
in a straight line varies with
distance d as shown in figure.
The work done on the particle

during its displacement of
( i j)is
ay 18] (b) 21] (c) 26]

A E(N)
1-3=4
2....
-\
’z( +4) (=
>
0 3 7 12 4m)

12-2=

\g;i«r13] (2011)

W neet



A greased block P may slide along any of the
three frictionless slopes A, B, or C, to reach the
ground. The work done on the block by the
block’s weight Mg, are W W , and W,C for

the three slopes respectwely Then-

(AW, <W_<W_
(B)WA>WB>WC

UeIW =W =W
A B C

(D) None of the above
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®Jc ampic
A uniform chain has a mass@and length (. It 1s
held on a frictionless table with one sixth of its
length hanging over the edge. The work done is
just pulling the hanging part back on the table is -

4 mg/ mg/ mg/
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®]F ample

A man places a chain (of massand lenght '?")
on_a table slowly. Initally the lower end of the
chain just touches the table. The man drops the
chain when half of the chain is in vertical
position. Then work done by the man in this

_ dadum -
process 18 __ma_x_
4 mg 294
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Work done by Spring Force
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- W neet
a MCQ type Question [ +4 , -1 F=Kx

Two similar springs@and have spring constants
Kpand Ky, such that Kp > K. They are stretched first
by the same amount (case a), then by the same force Cored Coleb

(case b). The work done by the springs Wpand W, - wnst- £= it
are related as, in case (a) and case (b) respectwely

Ws o K- Wg (-

Wp> Wy Wo> Wp vk K

(b) Wp< Wy; Wo< W, P>"8 ke> Ky
(c) Wp=Wqy; Wp> W, We> Wy Wy < e
(d) Wp=Wqy; W= W, (2015 Cancelled) '
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W neet

MCQ type Question [ +4 , -1]

A block of mas @ s attached to the lower end of
a vertical spring. The spring is hung from a ceiling

P Ma ;/: 5‘\0(,{

and has force constant valu¢ k) The mass is released = "8
from rest with the spring initially unstretched. The : K
maximum extension produced in the length of the ’
spring will be X (o).

2Mg/k (b) 4Mg/k

(c) Mgl2k Xd) Mglk (2009)



W neet
' MCQ type Question [ +4 ,

The potential energy of a long spring when stretched -

by 2 cm 1s@lf the spring is stretched bthe

potential energy stored in it is VX 3(2.
(a) U/4 (b) 4U
(c) 8U (& 16U (2006)
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W neet
a MCQ type Question [ +4 , - nee

A particle of mass@ is moving with a velocity v, and
another particle o ass@m moving with a velocity
v,. Both of them have the same momentum but their
different kinetic energies are E, and E, respectively.

If m, > m, then P:_ ..
B _m
@ E <E, ®) & =
(c) E, > E, (d) E, =E, (2004)
E-= +~L—o cony |-
=y
Cot Ll
i,

EI<k,




p- I W neet

! MCQ type Question [ +4 , -1]
Two bodies with kinetic energies in the ratio of - %

are moving with equal linear momentum. The ratio
of their masses is

(a) 4:1 (b) 1:1 (c) 1:2 \(,d’)/l:4. (1999)

Two bodies of masses m and 4m are moving with
equal kinetic energies. The ratio of their linear
momentais €E=€2 ; pTam

(@y1:2 (b) 1:4 © 4:1 @ 1:1
bor 7. (1998, 1997, 1989)




¥ neet
MCQ type Question [ +4 , -1] nee

A ball of mas @: d another of mass
dropped togetherfrom a 60 feet tall building. After —5,e

a fall of B0 feet)each towards earth, their respective
kinetic energies will be in the ratio of

(a) v2:1 (b) 1:4 o |

(o 1:2 (d) 1:4/2 (2004) Iz 2




e change in momentum will be

percentag
100% (b) 150%
(c) 265% (d) 73.2%.
b2 o
T2 4_5'% - ;«C
Cp- w16+ &6 Pz Jame |
€1 - 2|4 b= Jame |01)
= (2-1) xroo

S looy




) ool

own into three fragiments. Two fragments of mass m
each move along mutually perpendicular direction
with speed v each. The energy released during the

process is
3

(a) =mv? (b) Emvz
5 3
3 4

(c) Emvz \Kff gmvz

—  (Odisha NEET 2019)

MCQ type Question [ +4 , -1]
A particle of masst rest suddenly breaks on its




-4 2 G
An engine pumps water continuously through a Cy] ’
hose. Water leaves the hose with a velocity v and@@is
the mass per unit length of the water jet. What is the
rate at which kinetic energy is imparted to water? E( dm) _

(@) mv? ©) Sm? m=(7) = m
2 A —
3

. .
(©) % 2 L. (2009) (l_j velouiy

2~ ey
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Work Energy Theorem
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Work Energy Theorem
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W neet

! MCQ type Question [ +4 | -1

Consider a drop of rain water having mas @
from a height of@ It hits the ground with a SI ied fm =1 g=l =107

of G0 m s™'/ Take g constant with a value

The work done by the (i) gravitational force and the bm "3 W'\a= 6% 1010
(ii) resistive force of air is |ooon = o
(a)qi) 1.25] (ii) -8.25] TF...

(b)X{i) 100 ] (i) 8.75]

(i) 10] (] -8.75] W + W = KEir *’*E\
(d)X(i) -10] (i) -8.25] (NEET 2017) 04

\0+WF= -Q\—_Mxm

z%:,.zc /

"Uf = 125-10
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W neet
a MCQ type Question [ +4 , -1] nee

A body of mas@s under a constant force which  w = pke= :3—3—’ -0
causes a displacement s in metres in it, given by the

i 1 ..
relatloniz gtz > where t is in seconds. Work done

by the force in 2 seconds is
(a) ?I (b) —] (c) E \(rﬂ/zl (2006)

g )
S-’—'-lt?_ t:o t".?—
] 3 ) V=06 v-_im{s
as _\,. 2t
A=V 3 | Fiso tFJ-(a) dl

gt
2733
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o A body of mass m was slowly pulled by a force

7" which at each point was directed along a tangent

@ihe path. The work done by the applied force
F B

A

I
(A) does not depend upon path
(B) depends upon path

(C) does not depend upon positions of A and B
(D) both (A) and (C) are correct.




A boy is sliding down a long icy hill on his sled.
In order to decrease his mass and increase his
qpm velocity, he drops his heavy winter coat and

heavy boots from the sled while he is moving.

Will his strategy work ?

(A) No because he loses the potential energy of
the objects that he leaves behind

(B) No because although his kinetic energy
increases, his momentum decreases

(C) Yes because although his kinetic energy
decreases, his momentum increases

(D) Yes because although momentum decreases,
his kinetic energy decreases




@JExample

@ When an object is allowed to slide down a hill it
——/. stops at the point B because of friction. If friction
force depends only on the normal component of
the reaction force with coefficient of friction
variable along the path, the work done in taking
the object slowly from B to A along the hill will
be
A

B

(A) mgh (B) 2 mgh
(C)>2 mgh (D) <mgh




: W neet
! MCQ type Question [ +4 , -1]

A body of mass 1 kg is thrown upwards with a
velocity 20 m/s. It momentarily comes to rest after
attaining a height of 18 m. How much energy is lost
due to air friction? (¢ = 10 m/s?)

(@) 30] (b) 40] (c) 10] (d) 20]

@_ (2009)



¥ neet
a MCQ type Question [ +4 , -1] nee
work is done in sliding @. up an

Tic med plane of height 10 m. Work done against
friction is (Take g = 10 m/s?)

(a) 1000] (b) 200]
(©r100] (d) zero. (2006)
35 \)Jw}; 20%i0 = 2007
X lom
6

\
&Xlo@



W neet
a MCQ type Question [ +4 , -1] nee

A vertical spring with force constant k is fixed on a
table. A ball of mass@t a height h above the free
upper end of the spring falls vertically on the spring
so that the spring is conpr by a distance d. The

net work done in the prpcess is _ AR
7 Ly g g

1. »
& mg(h+d)-~kd
2 h+°D T x=d. > qu

(b) mg(h—d)—%kdz _

©) mg(h—d)+%kd2

7¢77

(d) mg(h+d)+%kd2 (2007)



W neet
a MCQ type Question [ +4 , -1] nee
A particle with total energy is moving in a

potential energy region U(x). Motion of the particle
is restricted to the region when

(a) Ulx)<E (b) U(x)=0

(c) Ux)<E (d) U(x)>E

@) o ®) (Karnataka NEET 2013)
050



Vertical Circular Motion
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\éertical Circular Motion
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Vertical Circular Motion
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Vertical Circular Motion

H Rod + Blotk system-
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Vertical Circular Motion




W neet
! MCQ type Question [ +4 , -1]

What is the minimum velocity with which a body of

mass m must enter a vertical loop of radius R so that
it can complete the loop?

@ R NEEET
(©) eR (d) 2gR  (NEET-I12016)




W neet
a MCQ type Question [ +4 , -1] nee

A mass m is attached to a thin wire and whirled in a
vertical circle. The wire is most likely to break when
(a) inclined at an angle of 60° from vertical

(b) the mass is at the highest point

(c) the wire is horizontal '

(d}/the _mass is at the lowest point (NEET 2019)




w
b e | MO type Question [+ .
A body initially at rest and VAR™° "’3“: = +m3b
sliding along a frlctmnless ) ’QR l _ 500
track from a height h (as " £§ i) V/%\ T4
shown in the flgure) just \ )| D

completes a vertical circle of A h= 5D
diameter(AB = D] The height T

h is equal to

@ 2p D (© ZD w/ib
2 4

(os3 .“7 GPE — ;«m in KE  (NEET 2018)

Mg (h->) < _L".(W)
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F=-(°L’)' Equilibrium of Particle
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Equilibrium of Particle




W neet
! MCQ type Question [ +4 , -1]

The potential energy of a particle in a force field is 24 8
U=£2—E where A and B are positive constants AN e
r r

and r is the distance of the particle from the centre

@

of the field. For stable equilibrium, the distance of

the particle is

B A A B
il f— — d) — 2012
(a) A b - (c) 5 (d) . (2012)
.d_u--().:_CJ_-(_A_-«E
dy dvlrr ¥
= A(-—'L) \’_3 —_ @(‘\)\'
O - _ 2% IS



W neet
a MCQ type Question [ +4 , -1] nee

The potential energy of a system increases if work is
done

(a) upon the system by a 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. (2011)



®]Fxample

For the potential energy function shown in fig.

there will be an unstable equilibrium at position
+4
\

+2 ~
0 h %nB \""_Cn
By

/

(A)A
(B)B
OC
(D) none of the above




®]F ample

F = 2x2 — 3x — 2. Choose correct option-

(A) x =— 1/2 is position of stable equilibrium

(B) x =2 is position of stable equilibrium

(C) x = — 1/2 is position of unstable equilibrium
(D) x = 2 1s position of neutral equilibrium

&




W neet
a MCQ type Question [ +4 , -1] nee

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

o

> X
Xl'/ \‘xz

(A)xle (B)K:KZ
(C) Both X and X, (D) Neither X norx,
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W neet
a MCQ type Question [ +4 , -1] nee

One coolie takesmraise a suitcase through
a height of 2 m but the second coolie takes 30 s
to raise the same suitcase to the same height. The

powers of two coolies are in the ratio
(@) 1:3 (b)2:1 (o) 3:1 \f1:2

. ta. 2g (Karnataka NEET 2013)
SR




W neet

v

|
uniform acceleration. If the speed acquired in time P 5 2T
TisV, the power delivered to the particle is

MV 1 MV?
@ . = () 2

1 MV?
@ ~Z—-

MCQ type Question [ +4 | -1




®]F ample

dw 31'2

Power supplied to a particle of mass 2 kg varies v Pz g

32 - [ 3>
) }:Jw I.Q__.on—

with time as\P = 2 | watt. Here t is in second

T

v W= Kk = 2

ﬁ/m\l— /éfz
/gllz /o*
V:ﬂl&_

t;




A body of mass m accelerates uniformly form

rest to V) in time t;. As a function of t, the
-@nstantaneous power delivered to the body is-

mu,t mv,’t

t t

(A) M B) =~
mu, t* mv,’t




®]F ample

A particle of mass@ is moving in a circular a, = kzr tq’: iz
path of constant radius r such that its centripetal ) 2
acceleration(dc s varying with time t as ac = k* vz K¥it™
rt’, where k is a constant. The power delivered ‘
to the particle by the force acting on it is — Yj_I<Y_t
A 2mmk g~ mk? r’t dv _y —kr
c (mK * r*t”) S Zero dt ¢
3 ) Q: ma, = kv

al Ny P'- F-v

@ = mKy. (K"t)

dees ’\bw("ig__ =M K\P(,L




W neet
a MCQ type Question [ +4 , -1] nee

A body of mass 1 kg begins to move under the action
— A A
of a time dependent force F=(2ti+ 3t i) N, where

M A
i and j are unit vectors along x and y axis. What

power will be developed by the force at the time #?
(@) RE+3tHh W (b) 2£ +3) W

22+ 35) W (d) 22 +4t) W
@ (NEET-I 2016)



W neet
! MCQ type Question [ +4 , -1]

Theheart ofaman pumps5litres of blood through the
arteries per minuteatapressureof 150 mmofmercury.
If the density of mercury be 13.6 x 10° kg/m’ and
g = 10 m/s* then the power (in watt) is

@,,0 (b) 1.50 (c) 1.70  (d) 2.35 (2015)



W neet
a MCQ type Question [ +4 , -1] nee

=0 -~
A car of mass m starts from(fesf)and accelerates so v.ox tF— ax £
that the instantaneous power delivered to the car has

X+
a constant magnitude@ﬁ'lhe instantaneous velocity %X t
of this car is proportional to T
x Xt

@ £P WY (2 () =

P, = _ZITt@ - wrt- (Mains 2012)
fd'l\) ’—'-Jpodb
k)?-QlW\\)z-—o =Pt
_Q’:’Oy2 ‘/:.
U ﬁ t



: W neet
! MCQ type Question [ +4 , -1]

An engine pumps water through a hose pipe. Water
passes through the pipe and leaves it with a velocity
of 2 m/s. The mass per unit length of water in the
pipe is 100 kg/m. What is the power of the engine?
(a) 400 W (b) 200 W

(c) 100 W (d) 800 W (2010)
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