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WORK POWER ENERGY

For conservative force

1) Work done is independent of the path

2) Work donein aclosed loop is zero

3) Work done against conservative force is stored is the form of potential energy
4) All the above

Two springs have their force constants k1 and ko and they are stretched to the same
extension. If ko > k1 work doneis

1) same in both the springs 2) morein spring Kq

3) morein spring Ko 4) none

Two springs have their force constants kq and ko (Ko>K 7). When they are stretched by the

same force, work doneis
1) samein both the springs 2) morein spring Kq
3) morein spring Ko 4) none

A lorry and a car moving with same KE are brought to rest by applying the same retarding
force. Then
1) Lorry will cometorest in ashorter distance  2) Car will cometo rest in a shorter distance

3) Both cometo ret in the same distance 4) None

A lorry and a car moving with same momentum are brought to rest by applying the same
retarding force. Then

1) Lorry will cometorest in ashorter distance  2) Car will cometo rest in a shorter distance

3) Both come to ret in the same distance 4) None

When awound spring isdissolved in an acid, the temperature of the acid

1) Increases 2) Decreases 3) Remains same 4) none

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

1) t2 2) t 3t 4)t
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A) Work done by frictional forceis always negative

B) A body at rest can have mechanical energy

C) Mechanical energy of freely falling body decrease gradually

1) Only A istrue 2) Only B istrue

3) Only Cistrue 4) All the three one true

Match the pairsin two lists given below

List-1 List - 11

a) Gravitational force €) decreases

b) Fractional force f) conservative force

c) KE of adropped body g) non-conservative force

d) PE of adropped body h) increases

1) af,b-h, c-g, d-e 2) af, b-g,c-h,d-e
3) af,b-g,c-e,d-h 4) a-h, b-g,c-f,d-e

A body isallowed to fall from a height h above the ground. Then match the following
List-1 List-11

a) PE=KE e) at height h/2

b) PE=2KE f) constant at any point

c) KE = 2PE g) at height 2h/3

d) PE +KE h) at height h/3

1) a-e, b-g,c-h,d-f 2) a-g,b-ec-f,d-h
3) af, b-g,c-e,d-h 4) a-e,b-h,c-g,d-f

A): When a person is walking horizontally with a suitcase on his head, no work is done by
him against gravitational force

R): gravitational force on suitcase acts vertically downwards and motion is in horizontal

direction, hence dot product becomes zero
1) Both (A) and (R) aretrue and (R) is the correct explanation of (A)
2) Both (A) & (R) aretrue but (R) is not correct explanation of (A)

3) (A) istrueand (R) isfalse 4) (A) isfalse but (R) istrue
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A) Work done by gravitational forcein moving a body is path independent
R) Gravitational forceisnon conservative force.
1) Both (A) and (R) aretrue and (R) is the correct explanation of (A)

2) Both (A) & (R) aretrue but (R) is not correct explanation of (A)
3) (A) istrueand (R) isfalse 4) (A) isfasebut (R) istrue

A block of mass'm' is lowered with the help of a rope of negligible mass through a distance

'd" with an acceleration of % Work done by therope on theblock is

1) 2Mgd 2) _ 2Mgd 3) Mgd 4 - Mgd
3 3 3 3

A force F = (51 —3] + 2k)N movesa particlefrom 7, = (21 + 7] + 4k)m

toT, = (5 + 2] +8k)m. Thework done by the forceis,

1) 18] 2) 28] 3)38] 4) 483

A uniform chain of length 2 m is kept on a table such that a length of 60 cm hangs freely
from the edge of the table. The total mass of the chain is 4 kg. What is the work done in

pulling the entire chain on to thetable? (g=10 m/sz)
1) 7.2] 2) 3.6J 3) 120 4) 1200J

n identical cubes each of mass ‘m’ and side ‘I’ are on the horizontal surface. Then the

minimum amount of work doneto arrange them one on the other is_

1) nmgl 2) mglzn 3) mgl n(Zn—l) 2 mgl n(2n+1)

A rectangular block of dimensions 6m x 4m x 2m and of density 1.5 gm/c.c is lying on

horizontal ground with the face of largest area in contact with the ground. The work done

in arranging it with itssmallest area in contact with theground is, (g:10ms—2)

1) 2880 kJ 2) 1440 kJ 3) 3800 kJ 4) 720 kJ
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A ladder 'AB' of weight 300N and length 5m is lying on a horizontal surface. Its centre of
gravity is at a distance of '2m' from end A. A weight of 80N is attached at end B. The work

donein raising the ladder to thevertical position with end 'A' in contact with theground is,

1) 500J 2) 1000J 3) 1150J 4) 1900J

A A

Force acting on a particle is(2i+3j) N . Work done by this forceis zero, when a particle is
moved along theline 3y+kx = 5. Herethevalueof k is

1) 2 2)4 3)6 4) 8

A body of mass 6kg is under a force which causes displacement in it which is given

2
bys:tzm, where't’ istime. Thework done by theforcein 2sis

1) 123 2)9J 3)6J 4) 3]

A particle of mass 100g is thrown vertically upwards with a speed of 5 m/s. The work done

by the force of gravity during thetimethe particle goesup is(g = 10mS‘2)

1)-0.5J 2) —1.25] 3) 1.25 4) 0.5

A particleis projected at 600 to the horizontal with a kinetic energy K. Thekinetic energy at
the highest point is:

1) K 2) Zero 3) K/4 4) K/2
If the kinetic energy of a body isfour timesits momentum, itsvelocity is
1)2ms 2)4ms1 3)8msL 4) 16 ms—1

A 1.0 HP motor pumps out water from a well of depth 20m and fills a water tank of volume

2238 litres at a height of 10m from the ground. The running time of the motor to fill the

empty tank is (g = 10 ms=2)

1) 5min 2) 10 min 3) 15min 4) 20 min

www.sakshieducation.com



25.

26.

27.

28.

29.

30.

www.sakshieducation.com

A ball is projected vertically down with an initial velocity from a height of 20m on to a

horizontal floor. During the impact it loses 50% of its energy and rebounds to the same

height. The velocity of projection is (g = 10ms—2)
1) 20 ms—1 2) 15ms1 3) 10 ms1 4)5ms1

A stoneis projected vertically up to reach a maximum height 'h'. The ratio of its kinetic to

potential energiesat a height 4—5h will be

1)5:4 2)4:5 3)1:4 4)4:1

A block of mass'm’ is connected to one end of a spring of 'spring constant' k. The other end
of the spring isfixed to arigid support. The massisreleased slowly so that the total energy
of the system is then constituted by only the potential energy, then’d’ is the maximum
extension of the spring. Instead, if the mass is released suddenly from the same initial
position, the maximum extension of the spring now is: (g—acceleration dueto gravity)

mg

mg
1) — 2) = 3) 2d 4) 4d
) ) 2 ) )

A motor of power Pg is used to deliver water at a certain rate through a given horizontal

pipe. To increase the rate of flow of water through the same pipe n times, the power of the

motor isincreased to Pq. Theratio of P1 to Pgiis:

1)n:1 2n2 1 ynd:1 Hnt:1

One-fourth chain is hanging down from a table. Work doneto bring the hanging part of the

chain on to thetableis (mass of chain=M and length = L)

1) MgL 5 MgL 3) MgL 2) MgL
32 16 8 4

A ladder 'AB' 2.5m long and of weight 150N with its centre of mass at a distance 1m from

end 'A' ison the ground. A 40N weight is attached to the end B. The work to be done to

arrangetheladder in vertical position with end 'A' contact with theground is

1) 190J 2) 250J 3) 285J 4) 4753
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A body of mass m is accelerated uniformly from rest to a speed v in a time T. The

instantaneous power delivered to the body as a function of time, is given by

mvV 2 mvV 2 1 mv? 1 mv?
t 2 t? 3) =—-t 4) = —t*
T? ) T2 ) 572 ) 272

1)

A locomotive of mass m starts moving so that its velocity varies as v=K JS, whereK isa

constant and Sisthe distance traversed. The total work done by all the for ces acting on the

locomotive during thefirst t second after the start of motion is

1) 1 k42 2) 1 k42 3) L k42 4) L k42
2 4 8 16

A particle of mass'm' isprojected with avelocity 'u' at an angle' o' with the horizontal.

Work done by gravity during its descent from its highest point to, the position whereits

velocity vector makesan angle % with the horizontal is,

= muétan —mu®tan® —
1 1 2 2 2 1 2t 204
2 2 2
1 ., o 1 ., a .o,
3) =mu®cos’ a Tan* — 4) =mu’cos’ —sin® o
2 2 2 2

A uniform chain of mass ‘'m' and length 'L’ is kept on a horizontal table with half of its
length hanging from the edge of the table. Work done in pulling the chain on to the table so

that only %th of itslength now hangsfrom the edgeiis,

p M 2 M 5 M 4 2mdl
8 50 18 200

A small block of mass 'm' is kept on a rough inclined surface of inclination @ fixed in an
elevator. The elevator goes up with a uniform velocity V and the block does not slide on the

wedge. Thework done by the force of friction on the block in atime't' will be

1) zero 2) mgvt cos26 3) mgvts n2o 4) mgvt Sin26
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A rectangular plank of mass'mq' and height 'a' ison a horizontal surface. On the top of it

another rectangular plank of mass'm»' and height 'b' is placed. The potential energy of the

systemiis,

1) (ml+mz)@g 2) [m;”‘z.a+nwzglg

3) [ﬂ+mz at+m2|g 4) [ﬂ+mz atm?2g
2 2 2 2

A box of mass 50kg at rest is pulled up on an inclined plane 12m long and 2m high by a

constant force of 100N. When it reaches the top of the inclined plane if its velocity is

2ms—1, thework done against friction in Joulesis (g = 1Oms—2)

1) 50 2) 100 3) 150 4) 200

Two identical cylindrical vessels each of area of cross— section A areon alevel ground. Each

contains a liquid of density "'. The heights of liquid columns are hq and h». If the two vessels

are connected by means of a narrow pipe at the bottom, the work done by gravity in

equalizing theliquid levelsis,

n Apg(f;—hz)2

A A A
2 23 ne-n?) I -n) 4 HI(h-hy
An open knife edge of mass M is dropped from a height 'h* on a wooden floor. If the blade
penetrates a distance's into the wood, the average resistance offered by the wood to the
bladeis:

1) Mg 2) Mg[1+ﬂ] 3) Mg[l—n] 4) Mg 1+D]
s s s

A shell of mass 'm' moving horizontally explodes in to two equal pieces at the instant its
momentum is '3p’'. One of the fragments attains a linear momentum of '4p' in upward

direction. Thekinetic energy gained by the system immediatley after explasion is,
25p°

2 2 2
16p 3) 41p a) 73p

1)
m m 2m

2)

A spring of force constant 'k’ is stretched by a small length 'x'. The work donein stretching
it further by asmall length 'y' is,

1) %k(xz Ly 2 %k(x+ y)? 3 %k(yz %) 4) %ky(2x+ )
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A body is projected vertically up with certain velocity. At a point 'P' in its path, the ratio of
its potential to kinetic energiesis 9 : 16. Theratio of velocity of projection to velocity at 'P'
is,

1)3:4 2)5:4 3)9:25 4) 25: 16

When a body is projected vertically up, at a point 'P' in its path, the ratio of potential to
kinetic energiesis 3 : 4. If the same body were to be projected with two times the initial

velocity, theratio of potential to kinetic energies at the same point is

1)3:25 2)3:28 3)1:20 4)1:25

A unifrom chain of length 'L" is placed on a smooth table of height 'h' (h > L) with alength
" hanging from the edge of the table. The chain begins to side down the table. When the
end of the chain isabout to leave the edge of the tableitsvelocity is

3 g(LL+€) 2)\/@ 3)\/@ 4) \29(L—1)

A bullet of mass 10 gm is fired horizontally with a velocity of 1000 ms—L from a height of
50m above the ground. If the bullet reaches the ground with a velocity of 500 ms—, the

work done against air resistancein Joulesis(g = 10ms—2)

1) 5005 2) 3755 3) 3750 4)17.5

KEY

H4 23 332 43 51 61 73 82 92 101

1)1 12)3  13)2 143 152 163 17)2 182 191 20)4

21)2  22)3 23)3 24)3 251 26)3 27)3 28)3 29)1 30)2

3)1 323  33)3 344 351 363 37)2 384 392 40)4

A4 42)2 43)1 443 45)2
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HINTS

2
W=-—mgd
3 g

wnl

=T-T S=3i-5j +4k
F=5i-3j+2k

W =F.S=15+15+8 =38J

3

91 _ 3 630ules

W =
2n?

I
PE =(nm).g.—

nl

PE, = (nm).g(;j

W=PE, -PE = :ngln(n—l)

m=d.V =1.5x1000x 48

2 6
PE =mg|=| and PE =mg|—=
W = P.E, —P.E, =1440 KJ

W =300 X 2+(80x 5) =1000 J

F=2i +3j

_|
3
D

"
N w

"
3
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y+tkx=5=Y :—%x+5

W =-mgh= -%mu2 = —%><0.1><52 =-1.25J

“mu®=K K1=£muzcoszt9

K! = K.cos0 = K.cos’60

Klzﬁ
4

Liwe = amy
v=8ms"*

p = MO 74 _ 2238x10x30
t =900s=15min

111
h==| =mu? h
mg 2{2 +mg}

u=./2gh =/2x10x20 =20 ms™
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4h
PE=mg.—
mg5
4h mgh
P.E =mgh-mg— = —-
mg mg5 5
~KE.:PE=1:4
K="
d
rngx=%kx2 or

Y

v=—L

A
PoV}

P'=n’P

W:mgzlz mglzzmgl
2n°  2x4° 32

W =150x1+40x 2.5 =150+100 = 250J

P=F.V =ma(at) =ma’t

242 4
W_m.e;t _ K_t2
Ky, =0 tanL =

2 ucosa
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o
v, = u.co&x.tan(—j
2
1 . o 2 &
kV, =—mu“ cos” atan (—)
2 2
1 ., 2 O
W = ky, —ky, ==mu?®cos’ o tan [—j
2 2
Wzmg'_(i_ij W= 2mdl

W, =f xs =fsino.vVt

=mg sind.sind.v.t W, =mg.sin*0.vt

a
U =mg (Ej

u, = a+2
, =Mg >

b
Sl = K%+ mzja+ mz.ﬂ g

W, =Fx L-{mgh+%mvz}

=1OOX12-[50X10X 2+%X50><22}:100J

B T RV

W:ul'uzz%[hl_hz]z

GaininK.e

B 16P? N 25P? _ opP? B 73P?
m m 2m 2m
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41, wW=1K 2 1

. N -

43.

45.

TW(P+K)-P 22(3+4)-3 25

25
PE, = Mxl— gl—and PE —MgL
' L)72 2 2

K.E.=P.E,-P.E

2 B
Imoz=mglb-MI”_ - 9(-r)
2 2 oL

Work done against air Resistance

=3mQRHQM—1mf=3m5J
2 2
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