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8.25 A uniform rod of mass m and length ¢ is rotating with constant angular velocity © about an axis which
passes through its one end and perpendicular to the length of rod. The area of cross section of the rog

is Aand its Young's modulus is Y. Neglect gravity. The strain at the mid point of the rod is : |
mo?¢ 3mae2 s 2 mao? ¢

AY = @ 3mo“ ¢

) “sav R (€) 2222 B) s 3

A body moves along an uneven surface with constant speed at all points. The normal reaction of the

8.26
road on the body is:
B

A
(A) maximum at A (B) maximum at B (C) minimum atC (o) TREmc SEEEEE
SECTION -1i : MULT!PLE CORRECT ANSWER TYPE
8.27 . Aparticie is describing circular motionJin a horizontal plane in contact with 'the smooth iinsidefsurfz{ce
of a fixed right circular cone with its axis vertical and vertex down. The height of ek a?ﬁ,‘o molichy
above the vertex is h and the semivertical angle of the cone is a. The period of revolution of the particle: %,

SE

!

‘ 8.3

(A) increases as h increases (B) decreas@s as h increases
(D) decreases as o increases

(C) increases as « increases
8.28 A machine, in an amusement park, consists of a cagé at the end of one arm, hinged at O The cage
revolves along a vertical circle of radius r (ABCDEFGH)about its hinge O, at constant linear speed

v= \/g—r The cage is so attached that the man/f weight ‘w’ standing on a weighing machine, inside the

cage, is always vertical. Then which of the'foliowing is/are correct

E
¥ *;
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et

A

(A) the weightreading at A is greater than the weight reading at E by 2 w.

(B) the weight'reading at G = w

(C) the ratio of the' weight reading at E to thatatA=0 :

(D) the ratio of the weight reading at A to that at C = 2. ; .
A small sphere of mass m suspended by a thread is first taken aside so that the thread forms the right

\
Y
]
|

-

8.29

angle with the vertical and then released, then :

(A) total acceleration of sphere as a function of 6 is gy1+3cos? g

(B) thread tension as a function of 8 is T = 3mg cos 6 y

(C) the angle 6 between the thread and the vertical at the moment when the total acceleration *
vector of the sphere is directed horizontally is cos~ 1/ J§ 3

(D) thread tension at the moment when the vertical component of the sphere’s velocity is max -- :
will be mg -

" i
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On a circular table, A and B are movin L s so JEE (Advanced) - RRB ®
A runs with constant angular L e g _tr; e circumference. Man A runs behind man B to catch him.

with respect to ground. If it is foung 1 l’\]m respect to table and B runs at constant tangential speed v,
second and the initial angular s 'at the table rotates 30° in the opposite direction in every one |
table is 3 m). eparation between A and B is 30°, then A catches B after : (Radius of ‘

5

I

(A) 0.5 sec, if o, = — rad/s and b S8 s

i

6

(8) 0.5 s8¢, it 0y = X radys
3 and v, = 3.14 m/s

. 4
C) 0.5 seg, if oy = —
6] ey S rad/s and v, = 6.28 m/s

(D) A can not catch B within 0.5 s, if o, = % T
» = 6.

Statement-1: T
lengths. Both V:]o small spheres are suspended from same point O on roof with strings of different
SRS spheres move along horizontal circles as shown. Then both sphéres may move‘along

circles in same horizontal plane.

12%‘;9“!“‘3'2"""“'

Statement-2 : For both spheres in statement=1 tomove in circular paths in same horizontal plane, their

angular speeds must be same.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1is True, Statement=2lis True; Statement-2is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement2 is False
(D) Statement-1 is False, Statement-2 is True

ar motion (of radius R) in a vertical plane.

. Afbaltied by thread is undergoing circul
f maximum and minimum tension in thread is

Statement-1
. The difference 0

(Thread always remaingiin vertical plane)
of ball at the lowest position (u > 5gR)
d undergoing vertical circular motion (of radius R),

independent of speed (u)
f centripetal acceleration of the ball is independent of

.2 : For a ball of mass m tied by threa

Statement
gnitude o

difference in maximum and minimum ma
of ball at the lowest position (u > J?gjﬁ).
(A) Statement-1 is True, Statement-2 is True; Statement-
(B) Statement-1 is True, Statement-2 is True; Statement-
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

2 is a correct explanation for Statement-1.
2is NOT a correct explanation for Statement-1

X

speed (u)




Physics.

so JEE (Advanced) - RRB o, Physics —
SECTION - IV : COMPREHENSION TYPE z y SECTION -V :
Comprehension # 1 839 In colum
Or’fe end of a Iigh.t string of length L is connected to a ball and the other end is connected to a ﬁ*'&d!q describe
point O. The ballis released from rest att = 0 with string horizontal and just taut. The ball then moves Coltah
in vertical c‘:llrcular path as shown.The time taken by ball to go from position Ato Bist, and fromBtg (A) GxF
lowest position C is t,. Let the velocity of ball at B is vg and at C is Vg respectively. (B) G-E
(C) v-F
and the
(D) G=
8.40  Aparti
given
Colun
g (A) M
8.33  If [Vl = 2|74 then the value of 0 as shown is (B)M
) 4 1 (C)M
oS- (B) sin"‘% (©) cos"% (D) sin'= Wi
: ! ' (D) V
8.34  If [Vg] = 2|V, then : : , ac‘
At >t (B) t, <t, C)t, =t (D) Infermation insufficient o
8.35 If [V~ vy | = |Vgl, then the value of § as shown is : 841 Ead
1 1/3 1 1/3 ,1~1/3 o 1 1/3 angt
A Sl = S| S inll = rest
(A) cos [4J ~ (B)sin (4] (C) cos (\2} (D) sin (2) 5
Comprehension # 2
A particle of mass M attached to an inextensible string issmoving in a vertical circle of radius R about fixed A)
point O. It is imparted a velocity u in horizontal direction atlowest position as shown in figure.
Following information is being given :
(i) Velocity at a height h can be calculated by using formulav? = u> — 2gh.
(ii) Particle will complete the circle if u > ,/5qR%
(iii) Particle will oscillates in lowepaif (%< §'< 90°)if 0 <u< {2gR
M (E
(iv) The magnitude of tension at aligigh#'h' is calculated by using formula T = ﬁ{u2 + gR —3gh}.
(
836 IfR=2m M=2kgandu=12 m/s. Then value of tension at iowest position is : ’
(A) 120N (B) 164N (C)264N (D) zero 1
837 Tension at highest point of its trajectory in above question will be :
(A) 100N (B) 44 N (C) 144N (D) 264N
838 IfM=2kg, R=2mandu =10 m/s the velocity of particle when @ = 60°,
(A) 25 mis (B) 445 m/s (C) 52 mls (D)5 mls
®
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In column-I condition on veloci
et e _‘.Cﬂ(j-l.ty. force and acceleration of a particle is given. Resultant motion is
Column-I initial velocity, F = resultant force and v = instantaneous velocity.
A bt and = Tt Column-II
(p) path will be circular path

(B) i-F=0 and F = consta
Rt (q) speed will increase

(C) V-F =0 all the time and |E| =
e R o remaiirfsl Al :::;S;T:r: ) (r) path will be straight line
D) i=2i-3] a < R
(B I and acceleration at all time &= 619 (s) path will be parabolic
(t) Particle may retrace back

A parﬁcle iS “lOVi”g With Spe = 2 fi f rcie of Iad us R lV‘a‘C“ the quar t
: " 4 ed v 2t (o] ir T i i iti
v i I ; : n tlheiCl C\.ilm erence ot Ci cl 1 * i

Column-I
- - Column-II

gg; m:g::xg: g; tcél:gteptnal acceleration of particle (p) decreases with time.
s e e e

w\//ith Fesbactio oot ceaiis particle (r) remains constant
(D) Value of tan 6, where 6 is angle b i

: s etween the total s) proportional to R
acceleration vector and centripetal acceleration vector &'
of particle

(t) inversely proportional to R

E,?CS: :'r“s’agzz i ;:olum.n 1 gives graph of a particle moving in circular path. The variables o, 8 and trepresent
ang i P . (at atf_‘Y»tlme ), angular displacement (in time t) and time respectively. Column i gives certain
resulting interpretation. Match the graphs in column I with statements in column Il.and indicate your answer
by darkening appropriate bubbles in the 4 x 4 matrix given in the OMR.

W
(A) 14‘ ®) Angular acceleration of particle is uniform
8

® - 8graph

(B) ‘ i @ Angularacceleration of particle is non-uniform
9
10
(C) —/— (9] Angular acceleration of particle is directly proportional to t.
t

® - tgraph

(D) , i (s) Angular acceleration of particle is directly proportional to 6.
t

o - t graph
Angular acceleration of particle is directly pro

®

portional to slope of

the curve.
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SECTION - VI : INTEGER TYPE .

8.42  Aballis projected making an angle 6 with the vertical. Consider a small part of the trajectory near the h‘ghest %

position and take it approximately to be a circular arc. What is the radius of this circle? This radius is Calleq
the radius of curvature (ROC) of the curve at the point.if u = 20 then ROC in m.

843  Arod AB is moving on a fixed circle of radius R with constant velocity ‘v’ as shown in figure. P is the point of
i h ‘ : 4 3R ;
intersection of the rod and the circle. At an instant the rod is at a distance x = 5 from centre of the circle,
The velocity of the rod is perpendicular to the rod and the rod is always parallel to the diameter CD.

A

¢ Jp
1
1

ot v
X
1

Di
{ B o

The speed of point of intersection P is x—v,‘.m./sec. then x is
8.44

Atoy car of mass m can travel at a fixed speed. ltmoves in a circle on‘a fixed horizontal table Astnng
is connected to car and attached to a block of mass M = 5m that hangs as shown in figure (the portion
of string below the table is always vertical). The coefficient of friction between the surface of table ang
tyres of the toy car is u. The ratio of the maximum radius tothe minimum radius for which the toy car

X
can move in a circular path with centre O on table is' = jthen X is :

8.45 A squirrel climbing up a cylindrical post spirallymakes the circle in a vertical height of four feet. If the top of

the post is sixteen feet high and three feetin'eircumference, the distance travelled by it to reach the topis

x in feet. Find the value of %

1
8.46 A small wedge whose basélis horizontal is fixed to a vertical rod as shown in the figure.§ = 45°, I= g—-

m. The sloping side®fithe wedge is frictionless and the wedge is spun with a constant angular speed o about

vertical axis as showninthe figure. Find

1
I
L @
|

il

The value of angular speed o ( rad/sec for which the block of mass m just does not slide down the we:

wedge
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TOPIC
SECTION -
9.1 Two

resp
worl
of tf
(A
9.2 On
the
stri
the
ini
(
9.3 /
{
l
9.4
9.5

D




ced) - RRB oy |

rthe highest
lius is called

 the point of

f the circle.

CD.

-Astring
e portion
able and
e toy car

e top of
e top is

" 512

» about

pdge?

/\

o JEE (Ad

d) - RRB R

CENTRE OF MASS

GECTION -1: STRAIGHT OBJECTIVE TYPE

9.1

|
|

9.2

9.3
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Two particles A and : < = L.
P B start moving due to their mutual interaction only. If at any time 't', @ A & @y are their

espective accelerati v = <
resp! rations, v A and VB are their respective velocities and upto that time W, and Wy are the

work done on A & B respectively by th i ' .
. . e
of the following is always correcyt. i oy e SR o G

(A)V, +Vg =0

+a_ =0

(B)maV, +mgVy =0(C)W,+Wg=0 A tig

(D)a
tohn a;::’(ithscagom board, a coin moving in negative y-direction with a speed of 3 m/s is being hit at

te'kp et f) y ?‘St”ke_r moving along negative x-axis. The line joining centres of the coin and the
striker just before the collision is parallel to x-axis. After collision the coin goes into the hole located at

'th.e. origin. Masses of the striker and the coin are equal. Considering the collision:to be elastic, the
initial and final speeds of the striker in m/s will be :

y
@)

(4,6) <Y
coin OQ striker
3m/s

(0,0) @) a
(B) (2,0) (C)(3,0)

A train of mass M is moving on a circular track of radius:' R* with constant speed V. The length of the
train is haif of the perimeter of the track. The linear. momentum of the train will be
B 2MV
EBiES

(A)(1.2,0) (D) none of these

(A)O (C)MVR (D) MV

A canon shell moving along a straight line bursts into two parts. Just after the burst one part moves with
momentum 20 Ns making an angle 302 with the original line of motion. The minimum momentum of the other
part of shell just after the burst is :
(A) O Ns (B) 5 Ns

(C)10Ns (D) 17.32Ns

V
The figure shows a hollowieubg of side'd’ of volume V. Thereis a small chamber of volume — in the cube as

shown. This chamberds completelyfilled by m kg of water. Water leaks through a hole H. Then the work
done by gravity in this process assuming that the complete water finally lies at the bottom of the cube is :

le— a2 —»|
o

F—N———b'
N
1
1
i
1
i
1
1
1
1
1
]

2 mga
> (B)8mg

465
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9.6  Aballoon having mass 'm'is filled with gas and is held in hands of a boy. Then suddenly :t gfgﬁl:tsiteg T
gas starts coming out of it with a constant rate. The velocities of the ejected gases 1S i s%uced toh lfm &
with respect to the balloon. Find out the velocity of the balloon when the mass of gasisre U
[Effect of atmosphere and gravity is neglected]
(A) £n 2 (B)2 tn 4 (C)2n2 (D) none ofthese

oth horizontal surface. Ball B collides with
isions between the balis will

i
|
l

9.7 Three balls A, B and C (m, = m_ =4 m,) are placed on a smo
ball C with an initial velocity v as shown in the figure. Total number of coll
be : (Ali collisions are elastic)

(A) one B)wo " (C)three (D) four

9.8  Agunis firing 20 balls per seconds of mass 20 gm each on the smooth horizontal table surfa;ce 7\8‘200.
If the collision is perfectly elastic and balls are striking at the centre of table with a speed 5 m (;?t
an angle of 60° with the vertical just before collision, then force exerted by one of the leg of GFOEEE
(assume total weight of the table is 0.2 kg and g = 10 m/s?) :

(A)0.5N (B)1N (C)0.25N (D)0.75N

9.9 The diagram shows the velocity - time graph for two masses R.and S that collided elastically. Which of
the following statements is frue?

V(ms™)4
-2
0.8
04

ESS o S T

I R and S moved in the same direction after the collision.

1. The velocities of Rand S were equal at the mid time of the collision.

1. The mass‘of R was greater than mass of S.

(A) I only , (B)'!l only (C)!and il only (D) 1, il and 1l

9.10 A system of two bioeks A and B are connected by an inextensible massless string as shown in the
figure . The pulley is'massless and frictionless. Initially the system is at rest when, a bullet of mass 'm'
moving with a velocity 'u" hits the biock 'B' and gets embedded into it. The impulse imparted by tension

force to the block of mass 3m is :

5mu 4dmu 2mu 3mu
(A) =~ (8) - o) — (0) T
N Resonance®
[Educating for better tomorrow
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9.12

9.13

9.15

\
A stationary body ex
plodes i : > JEE (Advanced) - RRB
mutually perpendicular 4 Into four identj = i
o ical fra
€ach other, each with same K.E gg)er‘ll't:e il:\::‘g;t;?te thlre.e 5 'l(lhbem s
- Eg . xplosion will be:

4E,

(A) 6E, B) —=0
= 3 (C) 4E, (D) 8E,

Three blocks are placed
Oon smooth i
and block 3 have mag oth horizontal surfa i
' : 'fi Bach ce and lie on same horizontal strai i
stationary, while block 1 jg initiall?/nrg:\l?nc;ti hasdmgss 2 with Speah s éilg:t;lgféai:‘?;;&
wards block 2 with speed v as shown. As
. Assume that all

collisions are hea
don and perfectly elastic. What value of -
= ensures that block 1 and block 3 have the

same final speed ?
\
/_’/_[1_]—-> | 2 | [3]
//lIIIIII/IIIII///II/II
IIT77I777T
m M m -

(A) 5+2
+ (B) 52 (€)2++5 (D)3++5

A particle of mass m is movi

Inftally et rosE Aftar s C(‘)’l'l’i‘si:bng thg x-axis with speed v when it collides with a particle of mass 2m
inifo two equal-mass Hlasee tha?'a:te]e zrst p?nicle i'1as come to rest and the second particle has split
describes the speeds of the Py piecseso’\:l?eli t(?)e figure. Which of the following statements correctly

e v = -axi
@_.) _x_gxss @

Before collision After collision

(A) Each piece moves with speed v.

(B) Each piece moves with speed v/2.
(C) One of the pieces moves with speed v/2, the other moves with speed greater than v/2

(D) Each piece moves with speed greater than v/2.

F(N)

4

4 _______

k : (s)
4 g\ 9 10, /117

p®» N B

(A)—im/s (By=1.5imls (C)6.5im/s (D) 13 imls

AB is an L shaped obstacle fixed on a horizontal smooth table. A ball strikes it at A, gets deflected and
resirikes it at B. If the velocity vector before collision is ¥ and coefficient of restitution of each callision s e’

then the velocity of ball after its second collision at B is

(D) data insufficient

3
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9.16 For a two-body system in absence of external forces, the kinetic energy as measured from ground frame g SECTlON E
K, and from center of mass frame is K. Pick up the wrong statement 1
(A) The kinetic energy as measured from center of mass frame is least ’ > 9.20 Assu
(B) Only the portion of energy K, can be transformed from one form to another due to internal ‘
changes in the system. \
(©)  The system always retains at least K, — K, amount of kinetic energy as measured from groun
frame irrespective of any kind of internal changes in the system.
(D) The system always retains at least K, amount of kinetic energy as measured from ground frame
irrespective of any kind of internal changes in the system
917  Particle 'A' moves with speed 10 m/s in a frictionless circular fixed horizontal pipe Of radius 5 m ang f‘é
strikes with 'B' of double mass that of A. Coefficient of restitution is 1/2 and particle ‘A’ starts itg
journey at t = 0. The time at which second collision occurs is : All
UP
UQ
UR
US
(A
921 A
ge
(A
’ (C
(A) 5 (B) %s ©) %ES (D) 4ns
9.22 A
' : sba b
A particle of mass m is given initial speed u as shown'in the figure. It transfers to the fixed inclined plang
without a jump, that is, its trajectory changes sharply from the horizontal line to the inclined line. Al the (
surfaces are smooth and 90° > 8 > 0°. Then the height to which the particle shall rise on the inclined plang
(assume the length of the inclined plane to.be verylarge) (
; \ ¢
& 1
ST
9.23

9.18

9.19

(A) increases with increase i@ (B) decreases with increase in 8
(C)is independent of 6 (D) data insufficient

When a blockfis placedion a wedge as shown in the figure, the block starts sliding down and the wedge

move

(A) leftward and downward.

rough

rough
(B) right ward and downward.

(C) leftward and upwards. (D) only downward.

also start sfiding on'ground. All surfaces are rough. The centre of mass of (wedge + block) system wil

9.24
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und frame jg
9.20

ternal
om ground
round frame
ius 5 m ang
‘A’ starts its

:

\‘ 9,21

|

{

. 9.22
clined plane
| line. All the |
clined plane |

f 9.23
4 the wedge
) system will'

' 924
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Assuming potential energy ‘U’ at ground level to be zero.

Soli .
olid sphere Solid Cube Solid Cone Solid Cylinder
R S

s JEE (Advanced) - RRB &2 ¥
!

0N
R I ‘ -
D P d

All objects are made up of same material.
U. = Potential energy of solid sphere
U = Potential energy of solid cube
Ul = Potential energy of solid cone
Vs Potential energy of solid cylinder
(A) U > Uy (B) Ug> U, (©) U, > Ug B, > Us

A bag of mass M hangs by a long thread and a bullet (mass m) comes horizontally with.velegity v-and

gets caught in the bag. Then for the combined system (bag + bullet) :
(A) Momentum is mMv/(M + m) (B) KE is (1/2) Mv?
(C) Momentum is mv (D) KE is m?v#/2(M + m)

Aball of mass m moving with a velocity v hits a massive wall of mass My(M >=m) moving towards the

ball with a velocity u. An elastic impact lasts for a time At.
(A) The average elastic force acting on the ball is m(uAJtr 2

(B) The average elastic force acting on the ballis ME:—\Q

(C) The kinetic energy of the ball increases by:2mui(u * V)
(D) The kinetic energy of the ball remains the same after the collision.

th floor with a velocity u making an angle & with the floor and

A particle strikes a horizontal sgto0
icient of restitution between the

rebounds with velogity v making an angle ¢ Wwith the floor. If the coeff

particle and the floor is e, then.:
(A) the impulse delivered byithe flor fo the body is mu(1 + ) sin 6.

(B) tan ¢ = e tan 6.

(C)v= U1 — (1482)sin% 8
s2 0 + e2sin? 0)

(D) the ratio of the final kinetic energy to the initial kinetic energy is (co

s elastically with an identical sphere B at rest. The velocity of A

A smooth sphere A of mass m collide
with the line joining the centres at the time of impact.

before collision is 8 m/s ina direction making 60°
Which of the following is/are possible :

(A) the sphere A comes to rest after collision
(B) the sphere B will move with a speed of 8 m/s after collision

(C) the directions of motion of A and B after collision are at right angles

)
(D) the speed of B after collision is 4 m/s.

=
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SECTION - Ill : ASSERTION AND REASON TYPE

ce acts on system of two spheres which undergo a perfectly elastig
c energy of this system is zero if the net momentum of this

9.25 Statement-1 : No external for
head on collision. The minimum kineti

system is zero. ;
Statement-2: In any two body system undergoing perfectly elastic head on collision, at the instant of ol
9.31 It

maximum deformation, the complete kinetic energy of the system is converted to deformation potentia|
energy of the system.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Staterment-1
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True.

compreh
A s
col
ac

(A)

(A)

9.26  Statement-1 : Asphere of mass m moving with speed u undergoes a perfectly elastic head on callision with
nother sphere of heavier mass M at rest (M > m), then direction of velocity of sphere of mass m is reversed

due to collision [no external force acts on system of two spheres] i
Statement-2 : During a collision of spheres of unequal masses, the heavier exerts more force on lighter

mass in comparison to the force which lighter mass exerts on heavier mass. !
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation fo_r Statement-1. C
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 p

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
9.32 ik

9.27  Statement-1 : Arocket launched vertically upward explodes at the highest point it reaches. The explo-
sion produces three fragments with non-zero initial velocity. Then the.initial'velocity vectors of all the (A
three fragments are in one plane.
Statement-2 : For sum.of momentum of three particles to be zeroiall the three momentum vectors 9.33 If

must be coplanar. :
(A) Statement-1 is True, Statement-2 is True; Statementt2 is a.correct explanation for Statement-1, (#

(B) Statement-1 is True, Statement-2 is True; Statement=2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True 934 T
(4

9.28  Statement-1 : Two spheres undergo a perfeetly elastic collision. The kinetic energy of system of both
spheres is always constant. [There is no extérnal force on system of both spheres].

Statement-2 : If net external force ona system is zero, the velocity of centre of mass remains constant. Compre
(A) Statement-1 is True, Statement-2 is Tite; Statement-2 is a correct explanation for Statement-1. I
(B) Statement-1is True, Statement-2is True; Statement-2 is NOT a correct explanation for Statement-1 0
(C) Statement-1 is True, Statemént-2'is'False
(D) Statement-1 is False, Statemént=2 is True

SECTION - IV : COMPREHENSION TYPE

Comprehension # 1 :

pring and the system is kept at 9.35 |

Two blocks of equal mass m are connected by an unstretched s
rest on a frictionless horizontal surface. A constant force F is applied on the first block pulling it

away from the other as shown in figure.

[ ] 936

Then the displacement of the centre of mass 4t time t is :

9.29
Ft? Ft? Ft? Ft?
i e o R, 9.37
(A) 5m B) 3m e ®) m

\J5

r tomorrow
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9.30 If the extension of the Spring is atti 3 > JEE (Advanced) - RRB =
Xo@ttime t, then the displacement of the right block at this instant is -
' elastic 1 [th ] 3
 of this A) = | 57 1t%o 1| Ft 2
b 4o @3] o 1(%] © (5]
stant of ; : 2
otential g.31 [fthe extension of the sprin is : y
918 X, at time t, then the displacement of the left block at this instant is :
rervn;;w1t~1 (A) (—H—z—xo] (RS 2 2
\2m ] (B) E $+XOJ (C) l e —Xp (D) l FL—XO
1 2 m 2 | 2m
. | comprehension # 2
on with | :
| A smooth ball 'A' moving wi sl . y
versed collision both the balls mc?v:'\':/?th"se:m“y V' collides with another smooth identical ball at rest. After
it acts on the system of balls. Mme speed with angle between their velocities 60°. No external force
B
nt-1 O_) O 60°
A B
A
9.32 The speed of each ball after the collision is
xplo- Vv
V V 2V
il the (A) - (B) = =5 o
2 3 (C) 5 (D) 3
clors 9.33 If the kinetic energy lost is fully converted to heat then heat produced is
1 2
1t-1 2 2 1
. A) —mV ~mV: —mV?
oy (A) 3 (B) 3 (©)0 (D) gmV
8.34 The value of coefficient of restitution is
i 1
both (A) 1 ) 3 © 5 (D)0
L. Comprehension # 3
In given figure, the small block/of mass 2m is released from rest when the string is in horizontal
-1 position,
? 3 S
1 3
3 3
i =
) 3 S
{
: :
t at 9.35 Displacement of the ring when string makes an angle 6 = 37° with the vertical will be:
o3 f 4z B 84 (C) £ (D) none of these
(A) 72 (B) 15 : 15
: : : Em i ro friction):
936  Maximum possible velocity of ring of mass m'is fAs mingcs )

8.37

W Besonence’

(A) 2g¢ (B) 1/%—{ (C) J%‘? (D) none of these

s maximum velocity.

: — : block ha
Find the tension in the string when the blo (C)8mg (D) 20 mg .

(A)12mg (B) 14 mg

e

e
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SECTION -V : MATRIX - MATCH TYPE 0.40  Incolumn—lidi
9.38 Two blocks A and B of mass m and 2m respectively are connected by a massless spring of spring friction is abse
c.onstant K. This system lies over a smooth horizontal surface. Att = 0 the block Ahas velocity u towards You have to |
rlght'as shown while the speed of block B is zero, and the length of spring is equal toits na_\tural length at on object A
tf?at In.stant, In each situation of column I, certain statements are given and corresponding results are Column-
given in column I1. Match the statements in column I with corresponding results in column IT.
B K i A
| m [-500000 | 2m |—>u (A)Along the
smooth horizontal surface
Seligil . ColumnIl .
(A) The velocity of block A (p) can never be zero
(B) The velocity of block B (q) may be zero at certain instants of time
(C) The kinetic energy of system of two blocks (r) is minimum at maximum compression of spring (B) Perpen
(D) The potential energy of spring (s) is maximum at maximum extension of spring
9.39  Inall cases in column—I, the blocks are placed on the smooth horizontal surface.
Column—| ; Column—ii -
(A)The initial velocities given to the blocks (p) Centre of mass of the complete system shown
when spring is relaxed are as shown will not move horizontally (C) In hori
(friction is absent)
2 m/s 1 mis
—_— —
1 kgl 50000000 [2 kg
7 (D) Inve
System (two blocks + spring)
(B) A constant force is applied on 2 kg block. (q) Centre of mass of the complete system shown
Springs are initially relaxed & friction is absent will move horizontally
u= u= u=0
; (A)
System (three blocks + two Springs) _ ®)
(C) Thereis no friction between plank and greund (r) Mechanical energy of the system will be ©)
and initially system is at rest. Man)starts moving conserved D)
on a large plank with constantivelocity:
I SECTION -
4=0 9.41 Blocl
stick
System (man and plank)
(D) Two trolleys are resting on a smooth horizontal (s) Mechanical energy of the system wil
increase
surface and a man standing on one of the trolleys
jumps to the other with relative velocity of 4 m/s

Reso
VAR Eciucating for better tomorrow

System (two trolleys + man)
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In column—lI different situati - R
9.40 o Y S neglee‘t:t)::f are shown fn which one object collides with the another object. In each case
N ufhare o matchian direct?Ct of non—impulsive forces. In column-! different direction are given.
Soobjact Aor oblect Blor sy;:’en:‘ onr each case in which momentum conservation can be applied
inns & B. (Assume that objects do not bounce off the ground) ‘
Column-II
A) Al the li ®1\ki}
n :
(A) Along the line of impact ®) 10m/s
W
1kg?
(B) Perpendicular to line of impact @) 10m/sY g
10m/s 4
(C) In horizontal direction il "
(r) @ 10mis

10m/s 10nis
(D) In vertical direction (s) R, =R,

10m/s

10m/ls
B 1o (g

A The component of normal force from ground liesalong the line of impact. Hence not an answer.
(B) No external force perpendicular tothe line of impact for A.

© For the system A + B there is no external froce along horizontal direction. Hence an answer.

(D) For B the normal force from ground is balanced by the impulsive force by A. Initial and final momentum

is zero. Hence an answer.

SECTION - Vi : INTEGER TYPE

ring and is at rest. Block ‘B * strikes the block ‘A with velocity ‘v and

941 Block ‘A‘is hanging from & vertical sp
hich the spring just attains natural length is:

sticks to it. Then the value of ‘v‘forw

k=100N/m

v1 B

l\ ®
WBescnence
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Physics: . +
9.42 Aplate of mass Mis moved with constant velocity v against dust particles moving with Velo:;:::t‘: izzos;:a TOPIC
direction as shown. The density of the dust is p and plate areais A. Find the force F req p the
plate moving uniformly is Ap (u + V)V, then N is 1 0
SECTION -1
: 10.1 A unifo
P(:&;e dust particle o
paper.

oves with a speed of 2 m/s towards

9.43  Each of the blocks shown in figure has mass 1 kg. The rear block m .
light and has a spring constant 50

the front block kept at rest. The spring attached to the front block is
N/m. Find the maximum compression of the spring.(in cm.)

E

10.2 Twop

4 separ
s m is released from the top of a smooth movable wedge Aof the P

= 100 cm. B ascends/another movable smooth (A) 3
d the maximum height (in cm) attained by block '

9.44  Inthe figure shown a small block B of mas
same mass m. The height of wedge A shown in figure is h
wedge C of the same mass. Neglecting friction any where fin

B on wedge C. . 10.3 Inthe

accel

9.45 A particle moving on a smooth horizontai surface strikes a stationary wall. The angle of strike is equal

o : : 1.
to the angle of rebound & isiequal to'37°/and the coefficient of restitution with wall is e = 5 Find the
e inf¥ - X : (A)
friction coefficient betweenwall and the particle in the form 10 and fill value of X.

104 Au
end

(A)

10.5 As

NResonance yi INRs
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SECTION -1 : STRAIGHT OBJECTIVE TYPE

0.1

towards l
stant 50
;
10.2
 Aof the
smooth
by block
10.3
is equal
~ind the
) 10.4
i
]
E 105

s JEE (Advanced) - RRB &2

coposts | [ TOPIC RIGID BODY DYNAMICS %

nts as shown in the figure. What is the

A uniform thin rod of length 4/, mass 4m is bent at the poi
int O & perpendicular to the plane of the

moment of inertia of the rod about the axis passing through po
paper

me? 2
(A) 5 D mé”
3 (D) 24

Two points of a rod move with velocities 3v & v perpendicular to the rod and in-the same direction,

separated by a distance 'r'. Then the angular velocity of the rod is :

3v 4v 5v 2v "
) — B) — =L = |
(A) - (B) - (©) : (D) -
nd smaller pulleyare 2mand 1m respectively and the

in the pulley system shown, if radii of the bigger a
d direction, thenithe acceleration of block B will be:

acceleration of block Ais 5 m/s? in the downwar

(A) 0 m/s? (B)5 m/s? (C) 10 m/s? (D) 5/2 m/s?
A uniform thin rodsofimass ‘mband length L is held horizontally by two vertical strings attached to the two

ends. One of the string 18 gut. Find the angular acceleration soon after it is cut :

a 3 2
") 5 @) © 5 o2

(gl (e

A sphere is released on @ smooth inclined plane from the top. When it moves down its angular momentum

IS: 5

(A) conserved about every point ‘

(8) conserved about the point of contact only

(C) conserved about the centre of the sphere only \

(D) conserved about any point on a line parallel to the inclined plane and passing through
|

the centre of the ball.

:sf_»:ﬁ" —

W B=scnence’ = ¢
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10.6 A smooth tube of certain mass is rotated in gravity free space and released. The two_balls shotun :m the 1042 Aur
figure move towards ends of the tube. For the whole system which of the following quantity is not g
conserved?

(A) Angular momentum (B) Linear momentum ((g2

(C) Kinetic energy (D) Angular speed :

10.7  In the figure shown a ball rolis without sliding. On a horizontal surface. It as,_cen.d§ a curved ftrack upto (C
height h and returns. Value of h is h, for sufficiently rough curved track to avoid sliding and h, for smooth

curved track, then: (C

10.13 A

Te

(A) h, =h, (B)h, <h, (C)h, >h, (D) hym2 Py
10.8 A uniform ring of radius R rolls without sliding. The radius of curvature of the path:followed by any

particle of the ring at the highest point of its path will be : : i

Ly ‘(B)2R (C)4R (D) none of these

10.9 A uniform ring of radius R is given a back spin of angular velocity Vg/2R and thrown on a honzo‘?tal rough
surface with velocity of center to be V,,. The velocity of the centrefthe ring when it starts pure rolling will be
(A) Vy/2 (B) V4 ‘ (C)3V, /4 (D)0
10.10 A planar object made up of a uniform square plate andfour semicircular disps _of the same thlcl.mess'
and material is being acted upon by four forces of equal magnitude as shown in figure. The coordinates 10.14
of point of application of forces is given by

I

\\¥

w2 7Y ®0-a (C)(a.0) (D) (-2, 0) e

10.11 A square plate of edgé a/2 is cut out from a uniform square plate of edge 'a' as shown in figure. Th&
mass of the remaining portion is M. The moment of inertia of the shaded portion about an axis passing

through 'O’ (centre of the square of side a) and perpendicular to plane of the plate is :

>

=
%

9 3 5
(A) 57 Ma? (B) 75 Ma? (C) 5 Ma? P} ==
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10.12

10.13

10.14

10.15

(
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A uniform disc is perform . = JE

as shown in figure. At a ing pure rolling on a smooth stationary surface with constant angular velocity
! ny instant, for the lowermost point of the disc

VIR
o

e

(A) Velocity is v, acceleration is zero
(B) Velocity is zero, acceleration is zero

. . 2
(C) velocity is v, acceleration is L
R

. . 2
(D) velocity is zero, acceleration is L
R

small block i s :
o of mass ‘m’ is rigidly attached at ‘P’ to a ring of mass ‘3m’ and radius ‘r’. The system is

released from r = 90° : 0
L sk o est at ® = 90° and rolls without sliding. The angular acceleration of hoop just after
P
9 9
£k g 9 g
(A) 4 (B) B¢ ©) 3¢ ©) o

A uniform equilateral prism of mass m rests on a rough horizontal surface with coefficient of friction p.
A hor.lzontal force F is applied on the prism as shown'in the figure. If the coefficient of friction is
sufficiently high so that the prism does not slide.before toppling, then the minimum force required to

topple the prism is :

b 35
a a
0
A ZI G
Eer

s placed over a smooth horizontal surface along y-axis and is at rest

rce Fis applied for a small time At along x-direction at point A. The
x—axis for the first time is (initially

pmg

(©) =,

«Q

B) % =4
(A) 73 (B) =
A uniform rod®fmass m,length ¢i
as shown in figure. An impulsive fo
x—coordinate of end A of the rod when the rod becomes parallel to
the coordinate of centre of mass of the rod is (0, 0)) :

y

()

nf
A) 2
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10.16  Auniform rod of mass M and length L lies radially on a disc rotating with angular speed o in a horizontal plane 20 A ball
about its axis. The rod does not slip on the disc and the centre of the rod is at a distance R from the Centre wi show
of the disc. Then the kinetic energy of the rod is - . impa

] of bal
2 {
®) g mo? (Rz +1L_2J (B) 5 mazRe (©) 54 mo?L? @)hongeiles l %
‘ 10.21  Inf
i cul
1017 A uniform rod of length ¢ is sliding such that one of its ends is always in contact with a vertical wall ang 1oy

its other end is always in contact with horizontal surface. Just afterthe red is released from rest, the
magnitude of acceleration of end points of the rod are a and b réspectively. The angular acceleration of
rod at this instant will be

(
: | 10.22 |
a+b 202 [ 2 2
A=~ (B) % (C) a_€+b_ (D) None of these
10.18 A particle of mass m is moving at'speed v perpendicular to a rod of length d and mass M = 6m which
pivots around a frictionless axle running through its centre. It strikes and sticks to the end of the m@l
The moment of inertia of the rod about its centre is Md?/12. Then the angular speed of the system just
after the collision is |
I
MA ‘
|
| ‘
I i
0 |d i
I
: i 10.23
me—>Y--.... ¥
(A) 2v/3d. (B) 2v/d. (C) v/d. (D) 3v/2d.

10.19  Aparticle falls freely near the surface of the earth. Consider a fixed point O (not vertically below the particle]
on the ground. Then pickup the incorrect alternative
(A) Angular momentum of the particle about O is increasing. b
(B) Torque of the gravitational force on the particle about O is decreasing.
(C) The moment of inertia of the particle about O is decreasing.
(D) The angular velocity of the particle about O is increasing.

.
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orizontal plang ¢
om the centre ,

cal wall and
ym rest, the
eleration of

l

6m which
»f the rod. |

/stem just

, particle)

|

J

4020 A ball of mass m moving with constant

10.23

hhy o JEE (Advanced) -RRB &
shown. Neglect gravity and fignoc o e o.m?y u collides with a smooth horizontal surface at O as
- 'Ney-axis is drawn normal to the horizontal surface at the point of

impact O and x-axis is horij m
Zon i
il tal as shown in the figure. About which point will the angular momentu

smooth hm?zontal surface
(A) pointA B) poi
(B) point B (C) point C (D) None of these
In the figure shown, a i i
small solid spherical ball of mass 'm' can move without sliding in a fixedisemicir-

cular track of radius R in vertical pi i
4 3
e gL, plane. Itis released from the top. The resultant force on the ball at the

10mg 17mg
=7 (B) = (0)3%9 (D) zero

f . . . .
- 1022 A uniform thin rod is bent in the form of closed loop ABGDEFAas shown in the figure.

Ny

semicircle

- semicircle
=
The ratio of momentiof ifiectia of the loop about x-axis to that about y-axis is.
(B) =1 (C)=1 (D) =1/2

(A)>1

ment of masses hanging from a ceiling. In equilibrium

Figure shows an arrange
ds three times as far to the right of the wire supportin

negligible mass and exten
is 48 kg then mass m, is equal to ,

///I/////III//////I/////III//IIU[[LU

e

m,

i i (D)4 kg

, each rod is horizontal, has
gitastotheleft. if massm,

R




2 JEE (Advanceg)

in the figure. If g ia- ——
! ¢ arranged as shown in 9 Uisthe physic
10.24 Two identical uniform discs of mass m and radius rt-ac:n of centre of mass of the lower disc, 'the: - 10.27 Ack
acceleration of the lower disc and a,, iS acceleratl i latigy rota
amonga_, L &ris: k : initi
vel
an
> D) none of thes,
. _ c)a. = or ( e
(A e, = = (B) &, =207 S
i inclined plane, and then ba
10.25 A uniform solid sphere rolls up (without slipping) the rough ﬁX§d ln;‘": az . tt: down,wm (
is the correct graph of acceleration ‘a’ of centre of mass of solid sphe ositive velocity e
sphere is on the incline) ? Assume that the sphere rolling Up hasEb ‘ _,
i 10.28
’ 4
5 ¢
/77T///I///I//////////I//IIII A
S
a a a a
A e A
;\4 E———
e % y
i
. : b
10.26 A conical pendulum consists of.a simple pendulum movingina horizontal circle as shown in the fiqure 10
L o

the pivot, O the céntre of the.circle in which the pendulum bob moves and o the constant angular veloci

the bob. If [ is the angular momentum about point C, then

(A) L is constant (B) only direction of | is constant

(C) only magnitude of L is constant (D) none of the above




e
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7 Achild with mass m is st " ‘
gt rotates in horizontal pla:zdi:g at the edge of a playground merry-go-round (A large uniform disc which
et arcier AT about a fixed vertical axis in parks) with moment of inertia I, radius R, and
as shown in figure. The child jumps off the edge of the merry-go-round with a

velocity v with respect to the
r in directi :
angular velocity of the merry-g?o::,:: (ljr;sc‘h.rectlon tangent to periphery of the disc as shown. The new

e angulaﬁ_’ |
N relation

2
A) ’Im —Imv2

Io —mvR
0 =5

®) ,(I+mR2)Ic)2 —mv?

(T+mR?)o —mVvR
I

- Which
duration

(D)

10.28 Two identical-uniform solid spherical balls A & B of mass m each are placed on a fixed wedge as shown in
ﬁgLfre..BaII Bis kept at rest and it is released just before two balls collides. Ball Arolls downwithout slipping
on inclined plane & collide elastically with ball B. The kinetic energy of ball A just after the collision with ball

Bis:

mgh 7mgh
o ©) 59

B —— B

.Cis

ity of

10.29 Auniform triangular plate ABC of moment of mass m and inertia I (about an axis passing through Aand
perpendicular to plane of the plate) can rotate freely in the vertical plane about point 'A' as shown in
figure. The plate is released from the.position shown in the figure. Line AB is horizontal. The acceleration

of centre of mass justaftertherelease of plate is :

) > A 2 B

2 mga® mga g
™ ®) e B

5 41
Resonance"
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- T ANSWER TY ‘ 10 ;
B SUICORRRG - s R can rotate about its fixed horizontal axjg (axig) 'l :‘:;?\c
10.30 In the shown figure, the pulley of mass M and r?d'usﬂing and pulley is sufficient to prevent slippip, ) of
without friction. Friction between light inextensm'zfn such that m, > m,. The systemiis releaseq from
string over pulley. The masses of blocks are m, an 2the oulley, pick up the correct statements_
rest as shown. Before the block of mass m, touches A
(A)T!
(B)T
- tant throughout the Mot
: de of string is cons Otion,
(A) The magnitude of acceleration of any small Iengt‘z arde compared to that exerted by String on ()
(B) Magnitude of force exerted by string on mass m, | (D) N
mass m‘.
(C) Accelerations of both blocks are same. s tact with block of mass.m, “Femains constap SECTION
(D) The acceleration of small length d/ of string in contac 3 (0,35 Stat
: -Aboy starts movi .
; h horizontal floer as shown movi ang
10.31 AladderABRis supported by a smooth vertical wall anC! :E\;g o corro BB (s) - ng ot
from A to B siowly. The ladder remains at rest, then pick up : 4 velo
(A)
(B))=
(C
smooth (D)
wail
10.36 Sta
AT the
rough floor hin
zer
(A) Magnitude of normal reaction by wall on ladder at point B wiil increase. Stz
(B) Magnitude of normal reaction by wall_onladder at point B will decr.ease. ac
(C) Magnitude of normal reaction byfloor.on ladder at pointA will remain unchanged. (g;
(D) Magnitude of friction force by flooronladder at point Awill increase. (( CJ
; = - - ‘ D
10.32  Arigid bodyis in pure rotation, thatisyundergoing fixed axis rotation. Then which of the following statement(s) (
are true? , 10.37 St
(A) You can find two points inthe body in a plane perpendicular to the axis of rotation having same velociy, Su
(B) You can find two pointsiprthe body in a plane perpendicular to the axis of rotation having same acceleration. e
(C) Speed of allthe particles lying on the curved surface of a cylinder whose axis coincides with the axis of
rotation is same.
{D) Angular speed of the body is same as seen from any point in the body.
10.33  Auniform disc of mass 2kg and radius 1m is mounted on an axie supported on fixed frictioniess bearings.A
light cord is wrapped around the rim of the disc and mass of Tkgis tied to the free end. If it is released ffom tsr
rest,
(A} the tension in the cord is 5N ' S
R ) o
(B} in first 4 seconds the angular displacement of the disc is 40 rad. 8
(C) the work done by the torque on the disc in first 4 sec, is 2004 1 (i
(D) the increase in the kinetic energy of the disc in the first 4 seconds is 2004. f (

§ @ . S ;
g¥Besonence |
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10.35
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7,

T rod AC
iform ro of len ¢
RO gth £ and mass m is kept on a horizontal smooth plane. Itis free to rotate and
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. Aparticle of same X )
movn | ep370 Wb ibar dmass m moving on the plane with velocity v strikes the rod at point B making
an ang od. The collision is elastic. After collision : ,

1

: B /4
- ' ] !
A - 1370 C '

i
(A) The angular velocity of the rod will beBl

SO

f ; Tl
(B) The centre of the rod will travel a distance = the time in which it makes half rotation

(C) Impulse of the impact force is 245r;1v

(D) None of these

GECTION - Ill : ASSERTION AND REASON TYPE

Statement-1 A uniform rigid disc rolls without slipping on a fixed rough horizontal surfage with uniform
angular velocity. Then the acceleration of lowest point on the disc is zero. ‘

statement-2 : For a uniform rigid disc rolling without slipping on a fixed rough horizontal surface, the
velocity of the lowest point on the disc is always zero. :
(A) Statement-1 is True, Statement-2 is True; Statement-
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NO
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True.

statement-1 : A uniform thin rod of length L is hinged about ong of its end and is free to rotate about
the hinge without friction. Neglect the effect of gravity. A force'Fis applied at a distance X from the
hinge on the rod such that force is always perpendicular to thered. As the value of x is increased from
zero to L, the component of reaction by hinge on the rod perpendicular to length of rod increases.

Statement-2 : Under the conditions given in statement-1'as x is increased from zero to L, the angular

acceleration of rod increases.

(A) Statement-1 is True, Stateme
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2lisi] rue.
Statement-1 : Auniform cubical black(ef side a) undergoes translational motion on a smooth horizontal
surface under action of horizontal force F as shown. Under the given condition, the horizontal surface

exerts normal reaction nen-uniformly on lower surface of the block.
<——a—>

|

a

2 is a correct explanation for Statement-1
T a correct explanation for Statement-1

nt-2 is True; Statement-2 is a correct explanation for Statement-1 ¢
a correct explanation for Statement-1

Er——

al4 -

77 ITTIT T TTTT7
Statement-2 : For the cubical block given in statement-1, the horizontal force F has tendency to rotate
the cube about its centre in clockwise sense. Hence, the lower right edge of cube presses the horizontal
surface harder in comparision to the force exerted by lower left edge of cube on horizontal surface.
(A) Statement-1 is True, Statement-2 is True: Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True.
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10.38 Statement—1 : Auniform solid sphere and a uniform hollow sphere of same radius and same material arg

released (at rest) from the top of a fixed inclined plane at the same time. They will reach the bottom
simultaneously, if they roll with sliding. R
Statement-2: In the situation of statement-1, the centres of both spheres have the same acceleration ang
they travel the same distance. Hence time taken is same. :

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statemenisy

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True.

10.39  Statement-1 : The net momentum of a system of two moving particles is zero. Then at a particular

instant of time, the net angular momentum of system of given two particle is same RDOULEYY Polt;
Statement-2 : If net momentum of a system of two moving particle is zero, then angular momentum of
system of given two particles is zero about any point. .

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True: Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True.

SECTION - IV : COMPREHENSION TYPE

"OMPREHENSION -1

In this passage a brief idea is given of the motion of the rolling bodies on.an inclined plane.
We will consider three cases : Objects are released on an incline plane

Case A : which is smooth. ;

Case B : where friction is insufficient to provide pure rolling.

Case C : where friction is sufficient to provide pure rolling. )
Force diagram for three cases are as follows : (where symbols have their usual meanings)

u( uN
-4 2 &

&
¥ AT

N N
M M
g 4 g
e ) Case (B) Case (C)
a=0 azoR a=aR

Equations for case (C) :

Mgsiné — f = Ma _ y i

fR = (Mk?)x . where k = radius of gyration and f is force of friction.

a=aR

on solving the above equations we will get

Object | Ring | Disc| Hollow| Solid
sphere| sphere

a ="~
K2 } R | [2 \ 2 \
t+ i ’———R ’-—-R
2 K R
[ R™) l[z_ 1 3 5 |
To decide the minimum friction coefficient to provide pure rolling put
f = Mg cos 6

And we will get Hmin = 2

prIE =
40.40 Three solid
the sphere:

(A) all thr
(C) only ¢

10.41 Wehave
are reles
the infor
rest ally
ists

(A) holls

4042 |fthefc
coeffic
kinetic
(A) ho

10.43 Twoc
race,
witho
(A) b
(B)b

(C)b
(D) ¢
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