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When a rubber-band is stretched by a distance x, it exerts
restoring force of magnitude F = ax + bx? wherea and bare
constants. The work done in stretching the unstretched

’_)= L L rubber-band by 1. is:
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A person pushes a box on a rough horizontal platform
surface. He applies a force of 200 N over a distance of
15 m. Thereafter, he gets progressively tired and his applied
force reduces linearly with distance to 100 N. The total
distance through which the box has been moved 1s 30 m.
What 1s the work done by the person during the total
movement of the box ?

(@) 3280J (b) 2780] (c) 5690J) _yd{ 5250]

W =3000+ 500+ 750
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A force F = (2x | + 4yJ - 3z k) is acted upon a
particle which moves from (1,-1,2) to (-1,1,-2). Find

8 the work done on this particle by the force.
(4
(" , ) ’r )—)
)0 (b) +3 J (c)-3J (d)3/23
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o o Work Done by Friction
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Work done by friction can be

A) Positive
B) Negative
C) Zero
7T All of the above
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A 40 kg slab rests on a frictionless floor. A 10 kg

block rests on top of the slab as shown in the figure.
The coefficient of static friction between the block

and slab is 0.60 and coefficient of kinetic friction is

0.40. The 10 kg block is acted upon by a horizontal

force of 50 N. Find the work done by the friction
acting on the slab in 2 sec. (take g =10 m/s?).
(a) 403 AB) 8013 (c)1203 (d)160 3

JLz MQ =Lox ) \ (j;)m,?us

N = (().(:)([05):60'\] 3 :

50 N+ 10kg °
Aoy, = G_ Do = 60 _|.5 Moo
4
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. o Work Energy Theorem
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A particle of mass 500 gm is moving in a straight
line with velocity v = b x*. The work done by the
net force during its displacement from x = 0 to
Xx=4mis:(Takeb=0.25m™s").

(A)2] (B)4]

(C)8]) P53 161
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Work= 657
ODKE =657
KE{-—O': 6.5
(€= ¢ 55)
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A particle moves in one dimension from rest under the
influence of a force that varies with the distance travelled by
the particle as shown in the figure. The kinetic energy of the

particle after it has travglled 3m is:

3 -
Force T 24
(inN) ;4

i t —p

1 2 3
Distance (in m) —»

@ 47 () 251 4 651  (d) 5]
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A body of mass starts moving from rest along x-axis so

that its velocity varies as v = a\/g where a 1s a constant s
and 1s the distance covered by the body. The total work done
by all the forces acting on the body in the first second after
the start of the motion is:

R 1 472
M gmat (b) 4matt? (©) 8ma*t? (d) Ema t
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y 0
A'émall block starts slipping down from a point B on an
inclined plane 4B, which is making an angle 0 with the
horizontal section BC 1s smooth and the remaining section
CA 1s rough with a coefficient of friction p. It is found that
the block comes to rest as it reaches the bottom (point 4) of
the inclined plane. If BC = 24C, the coefficient of friction is
given by p=/ktanf. The value of ki

() 1 (b) 2 £ 3 d) 4

\/\Jf’ﬁd—»‘m =- {({) Qw;&hgjgo_l_ Q’f;l) =0
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Conservative & Non Conservative Forces
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To tek mans =/ A uniform chain of length L and mass M is lying on a

smooth table and one third of its length is hanging
vertically down over the edge of the table. If g 1s

Ref wsm acceleration due to gravity, the work required to pull the
~ hanging part on to the table 1s [1985 -2 Marks|
g @ Mgl (b) MgL3 (c) MgL9 (3 MgL/18

N (Wext.= £PE)
PE. -- —J;{‘@_)g(% ey - P pe. Ref. (’&ﬁmﬂm
T “0-(Y ;

RQ'J. - o= - — PE:_:O




..
Mass P% vt ™M .
= - FInd the potential of a chain of mass m and length |
1 lying on a hemisphere of Radius R as shown in the

Am= dl figure. (Glven that | < mrr and the reference for potential
@ energy is the base of the hemisphere)

dU = @”‘)(3)(’2) Chain
Jl} — /M KSMG) d\
G4 R
dU= mgR Rel§)Sing R |
J.

£ Ref . . .. 0
Jduz fﬂfgﬁna-do 8 =hie
! dl =R dg
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. o Types of Equilibrium
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Potential energy as a function of r is given by

A B

U=———, where r 1s the interatomic distance,
r r

A and B are positive constants. The equilibrium
T T ———

distance between the two atoms will be :

1 1
A)s B )5
®(3) ® (3

1 1
J/zAE B )s
A2
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A block of mass m, lying on a smooth horizontal surface,

x=0 © is attached to a spring (of negligible mass) of spring
B &\44 ],—(‘*(‘(TYYV‘ m{— a =Fm constant k. The other end of the spring 1s fixed, as shown
- ~ — in the figure. The block is initally at rest in its equilibrium

P P A position. If now the block is pulled with a constant force F.
W A the maximum speed of the block is

' . a:=-0 ﬂ
. ) K%y 7
‘ X, T- an f/ VTG
° [l I -
\ LF or : i ;
Wt = e 1 & 0 7k O e © T 9 T
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Witat =

incline having p = —3 . The initial speed of block is 2 m/s.

f () oy~ =gt T b

N The incline plane is of unknown length and has a spring
/)%/\f/ of constant k =1 N/m connected at base as in figure. Find
9 2% the maximum compression of spring (answer in meter).
Allrnede. vy o P
,LB'SS } = ,b'lqin ) ¢ /

A block of mass 1 kg is released from top of a rough

+mi h= Heat T Spring

"%
m

1o

+' i 0= UN(‘”’()""-;:K)L"
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Mechanical Energy Conservation

M E= PE +KE |

e

> Whidie=0
= Wete = 0

max PE = work done
KE=0

KE + PE = same
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gD+ 0 = my(3) +5mV"
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A pendulum 1s suspended by a string of length
250 cm. The mass of the bob of the pendulum is
200 g. The bob 1s pulled aside until the string 1s at

60° with vertical as shown in the figure. After

releasing the bob. the
by the bob will be

maximum velocity attained

(fg=10 m/s’)
L L LL

| =250 cm







S = 74T

gh= 30+ 8o
2

loh = 76
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A ball released at A leaves the frictionless track at B, which
is at a height of 3 m from the ground. The ball further rises
maximum up to 4 m above the ground before falling down.
Find A (in m) if the track at B makes an angle of 30° with
the horizontal.







A student skates up a ramp that makes an angle 30° with the
horizontal. He/she starts (as shown in the figure) at the
bottom of the ramp with speed v, and wants to turn around
over a semicircular path xyz of radius R during which he/
she reaches a maximum height 4 (at point y) from the ground
as shown in the figure. Assume that the energy loss is
negligible and the force required for this turn at the highest
point is provided by his/her weight only. Then (g is the
acceleration due to gravity) B

At ¢ o 5 ~28h= %gR

X(b) v%—zgh:%g}g

(c) the centripetal force required at points x and z is zero
\ (H'the centripetal force required is maximum at points x
.- and z
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For the situation shown in the figure, block A of mass 10

K
kg is resting on the ground. The block B is released from
} P Kx = [00 rest when the light spring is unstretched. If the extension
—1__ (co)n =100 in the spring when the block A just lifts off the ground is
| [7(: lm] X, then find the velocity (in m/s) of block B when the
looN extension in the spring is x/2. (k=50 N/m)
, ) V10 (b) V15 (c) V20 (d) V25
'lpssl = [Grain|
' 2m f u=o
- 1y .
mah- ka nzo.. 1T
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A pendulum bob connected with a string of length
=10 cm is released from the horizontal position. A nail
is located ‘d’ distance below the point of suspension.
Find the value of d so that the bob swing completely
around a circle centred along the nail.

(@) 3cm (b)4cm  (@Bcm OF
cm '
{1:9‘;_40( ?A_ sl | N
d=2{ \ i
vz JSJT ) ‘GJ(T“) 0(:55__(\0) | \.“'“u.___ I
‘IZQT:\[ 5'2(1'0‘) IJ:ZCW\! . e
=gL= S3it-d) |
|







A particle of mass m is released from height hon a
smooth curved surface which ends into a vertical loop of
radius r, as shown. If h = 2r, then

ZA{. The particle reaches the top of the loop with zero

+ velocity

B. The particle reaches the top of the loop with a non-
 zero velocity

C. The particle breaks off at a height h = r from base
VD./ The particle breaks off at a heightr <h < 2r
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A small block of mass m is pushed on a smooth track from

position A with a velocity E times the minimum velocity

Cl=0) required to reach point D. The block will leave the contact with
(v track at the point where normal force between them becomes

ZETO.

separated from the track?
(a) sin"'(1/3)
(b) sin'(3/4)

L&Y sin"'(2/3)

(d) never leaves contact with the track
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The figure below shows a block of mass M connected to
an ideal string which passes through a thin fixed smooth
pipe. On the other end, a particle of mass m is connected
which revolves in a vertical circle of radius r. If the
coefficient of friction between M and the surface is pu = 2/3
, then for what minimum value of M, the block of mass m
can undergo complete vertical circular motion ?

A. M .. =6m

B. Mmin = 9m \/ T .
C. M. =3m { Mlo——{F———]
D. M,,;,=15m M ‘

m






(V) Comment D

In figure, a particle is placed at the highest point A of a
smooth of radius r. It is given slight push, and it leaves the
sphere at B, at a depth h vertically below A. The value of h

is
A
r/6
14 r 3

1/3r
1/2r

oNwp
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A particle is suspended vertically from a point O by an
inextensible massless string of length L. A vertical line AB is
at a distance L/8 from O as shown in figure. The object is
given a horizontal velocity u. At some point, its motion
ceases to be circular and eventually the object passes
through the line AB. At the instant of crossing AB. Its
velocity is horizontal. Find u.

A »d (4—0—3—\/?) Lg B ¢ (12—0—3—\/§) Lg.
2 2 =

B
C ¢(3+3T\/§)Lg 9/ ¢(2+3?\/§)Lg
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Sand is being dropped from a stationary dropper at

0 a rate of 0.5 kgs™' on a conveyor belt moving with
g a velocity of 5 ms'. The power needed to keep belt
O 0 == 5nls moving with the same velocity will be :
B NRWARYY (B)2.5W
V120V, = Smg (C) 625 W B 125W

F= zAs_f_:(&?ig);:z.SN

P o= V= 2595 c12.5Weye
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A particle of mass M is moving in a circle of fixed radius R
in such a way that its centripetal acceleration at time t is
given by n’R t> where n is a constant. The power delivered
to the particle by the force acting on it, is :

|
@) 2 M n? R?t? ﬂa’( M n?R%t

(c) Mn R? (d) MnR?t
— >
wao-.,':-E'\/ _ Etvc‘d!)‘
:(Mn @Q\Qt)
= M ql R)._t_







" ol
ds = bit
4+t
s= i
20
S o {3/7_.
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A particle 1s moving unidirectionally on a horizontal plane
under the action of a constant power supplying energy
source. The displacement (s) - time (¢) graph that describes
the motion of the particle is (graphs are drawn schematically
and are not to scale) :

Ay hY

F 3 3

(a) ﬁ

.

(©) (d)
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All India Test Series

A comprehensive Test Series for
your JEE 2023/2024 preparation

5 November 6, 13, 20 and 27

« Physics, Chemistry and Mathematics Mock Tests
« JEE Main pattern test
+ Detailed analysis along with solutions

Enroll Now
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