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The potential energy of a long spring when
stretched by 2 cm is U. If the spring is
stretched by 8 cm, potential energy stored
in it will be: (2023)
(@) 16U

(b) 2U

(c) 4U

(d) 8U

A bullet from a gun is fired on a rectangular
wooden block with velocity u. When bullet
travels 24 cm through the block along its
length horizontally, velocity of bullet
become g Then it further penetrates into

the block in the same direction before

coming to rest exactly at the other end of

the block. The total length of the block is:
(2023)

(@) 30 cm

(b) 27 cm

(c) 24 cm

(d) 28 cm

An electric lift with a maximum load of 2000
kg (lift + passengers) is moving up with a
constant speed of 1.5ms~1. The frictional
force opposing the motion is 3000 N. The
minimum power delivered by the motor to
the lift in watts is: (g = 10 ms™2) (2022)
(a) 20000
(b) 34500
(c) 23500
(d) 23000

Water falls from a height of 60 m at the rate
of 15 kg/s to operate a turbine. The losses
due to frictional force are 10% of the input
energy. How much power is generated by
the turbine? (g = 10 m/s?) (2021)
(a) 8.1 kW

(b) 12.3 kW

() 7.0 kW

(d) 10.2 kW

IIT-NEET PHYSICS

A point mass ‘m’is moved in a vertical circle
of radius T’ with the help of a string. The
velocity of the mass is \/7_gr at the lowest
point. The tension in the string at the lowest
point is (2020 Covid Re-NEET)
() 7 mg
(b) 8 mg
() 1mg
(d) 6 mg

Body A of mass 4m moving with speed u
collides with another body B of mass 2m, at
rest. The collision is head on and elastic in
nature. After the collision the fraction of
energy lost by the colliding body A is :

(2019)
(a) 3
(b) 3
(© 3
(d 7

A mass m is attached to a thin wire and
whirled in a vertical circle. The wire is most
likely to break when: (2019)
(a) The mass is at the highest point

(b) The wire is horizontal
(c) The mass is at the lowest point

(d) Inclined at an angle of 60° from vertical

A force F = 20 + 10y acts on a particle in y
direction where F is in newton and y in
metre. Work done by this force to move the
particle fromy=0toy =1 m is (2019)
(a) 30J

(b) 5J

() 25J

(d) 20J

A body initially at rest and sliding along a
frictionless track from a height h (as shown

A EPSTUDY CIRCLE
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in the figure) just completes a vertical circle
of diameter AB = D. The height h is equal to:

(2018)
(a) D
(b) D
(c) 2D
5
(d) ;D

. A spring of force constant k is cut into

lengths of ratio 1 : 2 : 3. They are connected
in series and the new force constant is K'.
Then they are connected in parallel and
force constant is K”. Then K’ : K" is:

(2017 - Delhi)

(@ 1:9
(b) 1:11
(c) 1:14
(d 1:6

. Consider a drop of rain water having mass

1 g falling from a height of 1 km. It hits the
ground with a speed of 50 m/s. Take ‘g’
constant with a value 10 m/s?. The work
done by the (i) gravitational force and the (ii)
resistive force of air is: (2017 - Delhi)

(@) (i) 1.25J (i) -8.25J
(b) @) 100J (i) 8.75J

() (i) 10 J (ii) -8.75 J
(d) @) -10J (i) -8.25J

. A body initially at rest, breaks up into two

pieces of masses 2 M and 3 M respectively,
together having a total kinetic energy E. The
piece of mass 2 M, after breaking up, has a
kinetic energy. (2017 - Gujrat)

@ =
(b)

ImN | m

|wu1

E
5

13. A body starts moving unidirectionally under

the influence of a source of constant power.

IIT-NEET PHYSICS

14.

15.

Which one of the graph correctly shows the
variation of displacement (s) with time (t)?
(2017 - Gujrat)

(@)
S
1
0 —t
(b)
S
1
o) —t
(c)
S
i
0 —>t
(d)
S
1
O —>t

A particle moves from a point (—21+ 5j) to
(41+3k) when a force of (41+3j) N is
applied.

How much work has been done by the
force? (2016 - II)
(@) 5J

(b)2J

(c)8J

(d)11J

Two identical balls A and B having velocities
of 0.5 m/s and -0.3 m/s respectively collide
elastically in one dimension. The velocities
of B and A after the collision respectively
will be: (2016 - II)
(@) -0.3 m/s and 0.5 m/s

(b) 0.3 m/s and 0.5 m/s

(¢) 0.5 m/s and 0.3 m/s

(d) 0.5m/s and -0.3 m/s

A EPSTUDY CIRCLE
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] 16. A bullet of mass 10 g movmg horizontally
=1
gR
R
- (c) v3gR
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with a velocity of 400 ms™?! strikes a wooden
block of mass 2 kg which is suspended by a
light inextensible string of length 5 m. As a
result, the center of gravity of the block is
found to rise a vertical distance of 10 cm.
The speed of the bullet after it emerges out
horizontally from the block will be:

(2016 - II)
(@) 120 ms™t
(b) 160 ms™t
(c) 100 ms™?
(d) 80 ms

. A body of mass 1 kg begins to move under
the action of a time dependent force F =
(2t1 + 3t?)) N, where 1 and j are unit vectors
along x and y axis. What power will be
developed by the force at the time t?

(2016 - 1)
(a) (2t +3tH)HwW
(b) (2t% + 4tH)W
() 2t3+4tH)wW
(d) (2t3 +3t5)wW

. A piece of ice falls from a height h so that it
melts completely. Only one-quarter of the
heat produced is absorbed by the ice and all
energy of ice gets converted into heat during
its fall. The value of h is [Latent heat of ice
is 3.4 x 105J/kg and g = 10 N/kg]:

(2016 - 1)
(a) 34 km
(b) 544 km
(c) 136 km
(d) 68 km

. 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?

(2016 - 1)

(a) \/_
(b) 28

(d) +/5gR

. A particle of mass 10 g moves along a circle
of radius 6.4 cm with a constant tangential
acceleration. What is the magnitude of this

IIT-NEET PHYSICS

21.

22

23.

24.

acceleration if the kinetic energy of the
particle becomes equal to 8 x 10™* J by the
end of the second revolution after the
beginning of the motion? (2016 - I)
(@) 0.1 m/s?

(b) 0.15 m/s?

(c) 0.18 m/s?

(d) 0.2 m/s?

A particle of mass m is driven by a machine
that delivers a constant power k watts. If
the particle starts from rest the force on the

particle at time t is: (2015)
() VR

(b) \/—kt7

(c) —x/_

@ (=

. Two similar springs P and Q have spring
constants Kp and Ky such that Kp > Kg.
They stretched first by the same amount
(case a), then by the same force (case b). The
work done by the springs Wp and W, are
(@) and case (b),

(2015)

related as in case
respectively:

(a) Wp = Wqy; Wp =W,
(b) Wp > Wg; Wy > Wp
(C) Wp < WQ,WQ < Wp
(d) Wp = Wg; Wp > W,

A block of mass 10 kg moving in x direction
with a constant speed of 10 ms™!, is
subjected to a retarding force F =-0.1xJ/m
during its travel from x = 20 m to 30 m. Its
final K.E. will be: (2015)
(@) 450J
(b) 275 J
() 2504J
(d) 475J

Two particles of masses m;,m, move with
initial velocities u; and u,. On collision, one
of the particles get excited to higher level,
after absorbing energy ¢. If final velocities of
particles be v; and v,, then we must have:
(2015)

A EPSTUDY CIRCLE
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1 1 1 1
a) Emluf +Em2u% = Emlvf + Emlvg —€

b)%
222

1 1 1 1
Em%u% + Em%u% +e= Em%vlz +5m3vs

i 1 1
myu? +5m2u§ —g= Emlvf + Emlvg
c)

1 1
5 mfvf + Em%v%

(
(
(
(

d) m2u; + miu, —e =

. The heart of a man pumps S litres of blood

through the arteries per minute at a
pressure of 150 mm of mercury. If the
density of mercury be 13.6 x 10® kg/m3 and
g = 10m/s?, then the power of heart in watt
is: (2015 Re)

. On a frictionless surface, a block of mass M

moving at speed v collides elastically with

another block of same mass M which is

initially at rest. After collision the first block

moves at an angle 0 to its initial direction

and has a speed v/3. The second block’s

speed after the collision is: (2015 Re)
V3

@ v

(b) 22

© v

4‘3
(d) Zv

. A ball is thrown vertically downwards from

a height of 20 m with an initial velocity uq It
collides with the ground, loses 50 percent of
its energy in collision and rebounds to the
same height. The initial velocity uO is: (Take
g=10ms™?) (2015 Re)
(@) 10m/s
(b) 14 m/s
(c) 20m/s
(d) 28 m/s

. Two particles A and B, move with constant

motion in one dimensional with velocities v,
and V,. At the initial moment their position
vectors are r; and T, respectively. The
condition for particle A and B for their
collision is: (2015 Re)
(@ B, —T, =V, -V,

IIT-NEET PHYSICS

29.

30.

31.

32.

( ) rl_rz - V,—Vq
|r1—r2] |V2_V1|
(c) 1.V =TV,

(d) 7.V, =1,.V,

B=

wt . . wt, & .
cos—1 + sin—j are functions of time, then

If vectors A = coswti+ sin wt] and

the value of t at which they are orthogonal

to each other are: (2015 Re)
(@ t=0

(b) t=-=

(c) t= %[—

@ =12

A body of mass (4m) is lying in x-y plane at
rest. It suddenly explodes into three pieces.
Two pieces, each of mass (m) move
perpendicular to each other with equal
speeds (v). The total kinetic energy
generated due to explosion is (2014)
(a) mv?

(b) %mv2

(c) 2mv?

(d) 4 mv?

A uniform force of (3i+ ) newton acts on a
particle of mass 2 kg. Hence the particle is
displaced from position (21+]j) metre to
k) metre. The work done
(2013)

position (41 + 3] —
by the force on the particle is:
(@ 154J

(b) 9J

(c) 6J

(d) 13J

The upper half of an inclined plane of
inclination 0 is perfectly smooth while lower
half is rough. A block starting from rest at
the top of the plane will again come to rest
at the bottom, if the coefficient of friction
between the block and lower half of the

plane is given by: (2013)
(@) p=tanb
1
(b) = tan 0
2
(C) H= tan 0
(d p=2tan6
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33. Small object of uniform density rolls up a (a) Disc

curved surface with an initial velocity v. It (b) Ring
reaches up to a maximum height of % with EZ)) Iic;lllliv\s/z};l)e}:eie
respect to the initial position. The object is

(2013)

Answer Key

S1. Ans. (a)
S2. Ans. (b) S18. Ans. (c)
S3. Ans. (b) S19. Ans. (d)
S4. Ans. (a) S20. Ans. (a)
S5. Ans. (b) S21. Ans. (d)
S6. Ans. (b) S22. Ans. (b)
S7. Ans. (c) S23. Ans. (d)
S8. Ans. () S24. Ans. (b)
S9. Ans. (d) S25. Ans. (b)

S26. Ans. (b)
S10. Ans. (b)

S27. Ans. ()
S11. Ans. (¢)

S28. Ans. (b)
S12. Ans. (d)

S29. Ans. (d)
S13. Ans. (d)

S30. Ans. (b)
S14. Ans. (a)

S31. Ans. (b)
S15. Ans. (d)

S32. Ans. (d)
S16. Ans. (a)

S33. Ans. (a)
S17. Ans. (d)
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S1. Ans. (g) . . Hint: From law of conservation of momentum

Potential energy stored in the spring

1 we have
= - ka —

2 i mqu; = mMyvy + myVvsy

2 _

N?W Ek(z) =U myuU; = mMquUyq + MqVy ceiiiieniiinaanes (1)

- il
&2 k() =U (say) From the law of conservation of K.E. we have

1

ICATIONAL PROMOTERS

Rewriting (1) as

S2. Ans. (b)

1 U2 1

— — — — 2 —_—

> m (3) mu Fp X 24
1

2 _ _
0 —ymut = Fpxd myvi =my (Ui —=vZ) i, (3)

1 2
Emu

m,vy, =my(ug —vy) e, (3)

2 Rewriting (2) as

d Dividing (4) with (3)

24 Vo = Uq + Vi ceevrernaresnssonennsarsrnnss (5)

64
>U=—U=16U 1 2
4 1
1 2.8
zmu Xg

9 eliminating v, from (1) and (5) we get
d=24x-=27cm g vz from (1) and (5) we g

MUy =My vy U + vy
S3. Ans. (b) m;—m;
Constant velocity 2 a =0 ( )
=>T=W+f
= 20000 + 3000
= 23000 N 1— [mrmz]z _ _4mim,

m;+m,

Fraction of KE of m; carried by m, is

mq+m, - (my+m5)?

T This is also equal to the fractional transfer of KE of

f‘uelocih; colliding body. Fractional transfer of KE of
colliding body

l l AKE _ 4 (mym,),

KE (m4+my)

= Power = Tv
= 23000 x 1.5
= 34500 watts

_ 4(4m)2m
~ (4m+2m)?
_32m?

" 36m2

8
S4. Ans. (a) ’

. This fractional transfer is equal to the fraction of
Hint: E = mgh

energy lost by A
mgh

l:)input =

= 15X10X60 _ 5000 — gl S7. Ans. (¢

Hint: Now, at point P from figure

10% loss = 0.9 x 103

Pinput = 9 X 103 — 0.9 x 103 = 8.1 kw

S5. Ans. (b) %r

Hint: According to the given question o W—p
2 tre——>u
T—mg= m—(‘/7_gr)
' mv?
=T =8mg T — mg cosb = —
2
S6. Ans. (b) ~ T = mg cos6 + %

IIT-NEET PHYSICS A EPSTUDY CIRCLE
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r-h

velocity required at lowest point of circle is ,/5gr

so by

2 § =

mgh =%mv
mgh =% m X Sgg

h=2
4

S10. Ans. (b)
Hint: Spring constant K « %
Where ¢ = natural length of spring

C
K= o G constant

It is cut into lengths of ratio 1 : 2 : 3 then ratio of

spring constant,

C C Cc 1 1 1

i 2 8 1 2 3
Ki:Ky;:K3 = 6:3:2

Now,

parallel combination
K=6K+3K+2K=>K=11K

. 1 1 1
ok T T

1 1 (3+2) 1 1
_——= — —_— 0 — = —
Kr 6K 6K Kr K
K'=K

K’ K K’ 1

IIT-NEET PHYSICS

= From figure, cosf = —
So T will be maximum when cos g will be 1
Lrh 1
r
=>h=0
The tension is maximum when the mass is at the
lowest position of the verticle circle, so the chance
of breaking is maximum.
S8. Ans. (¢)
Hint: Work done by variable force is
_ (Ve
W= [0 Fdy
Here, y; =0,y =1m
~# W= [1(20 + 10y)dy = [20 + 5y%]§ = 25]
S9. Ans. (d)
Hint: To complete verticle circle minimum

S11.

S12.

S13.

S14.

Ans. (c)
Hint: Apply work energy theorem

Waii force = Kf — Kj
W(conservative) + W(non conservative) — Kf - Ki

drop of rain water

1 km

Ground

W = mgh

=103 x 10 x 103

=10]

(U —Up) + Wg =>mv2 — 0 [K; = 0,u=0]
mgh + Wg. = %mv2 [U, = 0]

1073% x 10 X 1000 + Wg; = 2 X 1073 x (50)?

10 + W = 1.25

1

Work done by gravitational force
Wp = —8.25]

Ans. (d)

Hint:

)

(M}—>

:

P= constant

2
i S KR
Zm m

<

Ans. (d)

’ KE
Hint: Power = e 2

v =4/t
ds 1
Friate
1
ds = tzdt
3
2tz S

S=T=>30Ct;

Slope of x -t graph is +ve.

Ans. (a)

A EPSTUDY CIRCLE
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Hint: § = — 1 = 21 —] + 3k
10 cm

W =F.§=(41+3f).[21— + 3K]
=8-3=5]
S15. Ans. (d)
Hint: Since both bodies are identical and collision
is elastic. Therefore velocities will be interchanged
after collision.
vp = —0.3m/sandvg = 0.5m/s
S16. Ans. (a)
: centre of gravity

u =400 m/s

s
bullet
m =10 gm

Hint: AB=35m
raises by 10 cm

Wooden block

Apply conservation of linear momentum
mu+ 0 =mv + Mv

EX400+0 = v +2V
0.0lv+2V=4......(D

PE = KE

MgH =~ x MV?

10 1
2X10X— ==X 2 X v?
100 2

=5'V2 = 2
v=+2ms™!
Substituting the value of V in Eq. (1), we get

=+ 2V2 == v=(4-2v2)100

~ 120 ms™?

. Ans. (d)
Hint: F = 2t} + 3t%j

& O3
o= 2t1 + 3t4]
[7 v = [1(2t0 + 3% dt = t1 + 3]

Power = F.V = (2t3 4+ 3t>)W
S18. Ans. (c)
Hint: The potential energy gets converted into
heat and only one quarter of it is absorbed by ice.

IIT-NEET PHYSICS

S19.

S20.

S521.

S22.

5
_ AL ax34x108 gl

Ans. (d)
Hint: Minimum velocity required at different
points to complete full vertical circle

JR

3gR
3gR
5¢R
Ans. (a)
Hint: ~mv? = E - l(i) v = G 10
2 2 \1000
v2 = (8 x 1074200 = == ms~!
100
v=—ms?
10

Now applying v? — u? = 2as

(i)z = 2a(4R); [s = 41R = 2 (21R)]
10

16 6.4
— = 2a (41t —)
100 100

[ 7X100

q= 16
8X22X6.4

~ 100

] =0.1m/s?

Ans. (d)

Hint: P = Fv = mav

> k= ma

By integrating the equation

> [vdv = f%dt

dt m \2

_ _ 1\ [2k _ [mk _ [mk %
F—ma—m(—) —=F= i
Ans. (b)
Hint: Given Kp > K,
Case (a) : Xy =X, =X
We _ 0 _Ke > wg

il
WQ -Z'KQX2 KQ

Case (b): F, =F, =F

A EPSTUDY CIRCLE



For constant force S27. Ans. (¢)
Hint: Let ball rebounds with speed V so

v=,2gh=+v2x10x20=20m/s
So &_&$WQ>WP

"Wq  Kp Energy just after rebound

1
E=-xmxvZ=200m
S23. Ans. (d) 2
F=-0.1xJ/m 50% energy loses in collision means just before
According to Work Energy theorem Work done by CollislaRenerey 15400 1 By Using ERergy
conservation
all force = Ky — K;

W—F—2=:~Woc1
T 2K K

1
[ F.dx = K¢ — K; ~mv + mgh = 400 ]

f230°_o_1xdx=1(f_%><mu2 =>§mv(2)+m><10><20=400m
30 = =20 -1
(—=)0.1 [ﬁ] = Ke—1x 10 x 10?2 T S AR
2 20 2,

—[x2]33 = K¢ — 500 $28. Ans. (b)

Hint: For two particles to collide, the
. direction of the relative velocity of one with
Pt [400 —900] = K¢ — 500 respect to other should be directed

500 towards the relative position of the other

Limit inverse to make —ve to positive

particle

=S =l =l ie. ]?_?I — direction of relative position of
1742

S24. Ans. (b) 1
Hint: Energy will always be conserved so word o, Krd

V.-V T :
[Vl V2| —direction velocity of 2
. . 1v2
K. E.initia1 = K. E.fina) + Excitation energy T
1 2,1 2 _1 2,1 2 5.

SMyuy +-mpup =-omyvy +-ompvy + € So for collision of A and B

BT, _ ViV

[F1-T2l V1=Vl

S25. Ans. (b)

Hint: Pressure = 150 mm Hg
S29. Ans. (d)
dv _ 5x1073

5 _ 3 =
Pumping rate = o = ——m?/s Hint: AB=0

av

—p By _ oy
Power of heart = P. e pgh X T

wt 5 .. ot
COS(L)tCOS? + sin wt Sll’l; =0

= (13.6 x 10°kg /m*) (10) x (0.15) x _Sxels_s

13.6x5x%0.15 wt s T
=== 1.72 watt =D =y b= —
6 2 2 w

cos(wt—%t)=0=>cosm7t=0

S26. Ans. (b)

Hint: In elastic collision energy of system
remains same

S30. Ans. (b)
Hint:

(K. E)pefore conision = (K- E)after colision T

m

Let speed of second body after collision is

——e—>—> 1\
\Y% m v
v 242 2m

2
1 1 1
EmV2+0=Em(—) +§m(v’)2=>v’=Tv &

3

IIT-NEET PHYSICS A EPSTUDY CIRCLE




- P
DY CIRCLE

5 EDUCATIONAL PROMOTERS

Let
v, be velocity of third piece of mass 2m.

Initial momentum, p; = 0 (As the body is
rest)

Final momentum, p; = mvi + mvj + 2mv’

According to law of conservation of
momentum

Pi = Pr
= mvi + mvj + 2mv
- Va Va
V= —=1—=j

2 2

The magnitude of V'is

= -5

Total kinetic energy generated due to
explosion

=i mv? + I mv? + = (2m)v?

2 2 2
—1mv? +imy2 42 (1)2
= STy oy +2(2m) =

mv? 3
= mv? + 5 = EIIIV2

. Ans. (b)

Hint: W=F.S = 31+)).[(4 - 2)i+ (3-0)j +
(-1 =1)K]

IIT-NEET PHYSICS

S32.

S33.

=(Bi+).(21+31-2k) =2 3(2) +1(3) +
0(-2) =9J

Ans. (d)
Hint:

v=04

From Work Energy theorem (W = AK.E)
(mg sin 6) (2s) — (mmg cos O) (s)=0-0=
1 =2tan 6

Ans. (a)
Hint: From conservation of mechanical
energy

2

= %mv2 (1 + %) = mgh

o m(1+5) < ma(3)

K1

TR 2

~ The object is a Disc

A EPSTUDY CIRCLE



