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DAY EIGHT

CLearning & Revision for the Day)

+ Concept of Rotational Motion + Angular Momentum + Equilibrium of a Rigid
+ Equation of Rotational Motion + Law of Conservation Bodies
+ Moment of Force or Torque of Angular Momentum + Rigid Body Rotation

Concept of Rotational Motion

In rotation of a rigid body about a fixed axis, every particle of the body moves in a circle,
which lies in a plane perpendicular to the axis and has its centre on the axis.

* Rotational motion is characterised by angular displacement d6 and angular velocity
_de

w=—.
dt
e If angular velocity is not uniform, then rate of change of angular velocity is called the
angular acceleration.

Angular acceleration, a = Z—‘:

SI unit of angular acceleration is rad/s”.

e Angular acceleration a and linear tangential acceleration a, are correlated
asa, =0 Xr.

Equation of Rotational Motion

If angular acceleration a is uniform, then equations of rotational motion may be written
as

(i) w=w, +at (i) 8 =w,t +%C{t2

(iif) @ - of =2 af (iv) 8,4 =0y + %(217 -1)



Moment of Force or Torque

Torque (or moment of a force) is the turning effect of a force
applied at a point on a rigid body about the axis of rotation.

Mathematically, torque, T=r xF =|r xF|n=rFsinfOn
where, 1 is a unit vector along the axis of rotation. Torque is
an axial vector and its SI unit is newton-metre (N-m).

e The torque about axis of rotation is
independent of choice of origin O, so long
as it is chosen on the axis of rotation AB.

\u-n

¢ Only normal component of force
contributes towards the torque. Radial
component of force does not contribute
towards the torque.

e A torque produces angular acceleration
in a rotating body. Thus, torque, T = Ia

° Moment of a couple (or torque) is given by product of
position vector r between the two forces and either force F.
Thus, T=rxF

e If under the influence of an external torque, T the given
body rotates by db, then work done, dW = 1[d®.

¢ In rotational motion, power may be defined as the scalar
product of torque and angular velocity, i.e. Power P = T [d.

Angular Momentum

The moment of linear momentum of a given body about an axis
of rotation is called its angular momentum. If p=mv be the
linear momentum of a particle and r is its position vector from
the point of rotation, then

Angular momentum, L=r xp =r psin@fi = mvrsin®n

where, 1 is a unit vector in the direction of rotation. Angular
momentum is an axial vector and its ST unit is kg-m’s ™" or J-s.

e For rotational motion of a rigid body, P
angular momentum is equal to the product
of angular velocity and moment of inertia of
the body about the axis of rotation.
Mathematically, L = Iw.

e According to the second law of rotational
motion, the rate of change of angular
momentum of a body is equal to the external torque
applied on it and takes place in the direction of torque.
Thus,

_dL _d
dt dt

_,dw _

(Iw) = 0. o = 990

1 cq =2
a 59 aH

e Total effect of a torque applied on a rotating body in a
given time is called angular impulse. Angular impulse is
equal to total change in angular momentum of the system
in given time. Thus, angular impulse,

At
J=[, tdt=AL =L - L,

T

¢ The angular momentum of a system of particles about the

n
origin is L= Z I; X p;

Law of Conservation
of Angular Momentum

According to the law of conservation of angular momentum, if
no external torque is acting on a system, then total vector sum
of angular momentum of different particles of the system
remains constant.

We know that, dL =

E Text
. dL
Hence, if 1., =0, then o =00 L = constant

Therefore, in the absence of any external torque, total angular
momentum of a system must remain conserved.

Comparison of Linear and Rotational Motion

Linear Motion Rotational Motion
1. Linear momentum, p = mv  Angular momentum, L = Iw, L = V2 1E

2. Force, F =ma Torque, T = Ia

3. Electric energy, E = %va Rotational energy, £ = %qu

Equilibrium of a Rigid Bodies

For mechanical equilibrium of a rigid body, two condition
need to be satisfied.

1. Translational Equilibrium

A rigid body is said to be in translational equilibrium, if it
remains at rest or moving with a constant velocity in a
particular direction. For this, the net external force or the
vector sum of all the external forces acting on the body must
be zero,

ie. F=0orF =2F; =0

2. Rotational Equilibrium

A rigid body is said to be in rotational equilibrium, if the body
does not rotate or rotates with constant angular velocity. For
this, the net external torque or the vector sum of all the
torques acting on the body is zero.

For the body to be in rotational equilibrium,

L
—=0o0r)T1,=0
i T

Rigid Body Rotation
Spinning

When the body rotates in such a manner that its axis of rotation
does not move, then its motion is called spinning motion.

Text = 0’

In spinning rotational kinetic energy is given by, Ky = EI(A)Z.
Rotational kinetic energy is a scalar having SI unit joule (J).
Rotational kinetic energy is related to angular momentum as

per relation,
2

Ik
Kp=— or L=,/2IK
R=o7 R



Pure Rolling Motion

Let a rigid body, having symmetric surface — W
about its centre of mass, is being spined at a

certain angular speed and placed on a surface, v
so that plane of rotation is perpendicular to

the surface. If the body is simultaneously

given a translational motion too, then the net

motion is called rolling motion.

The total kinetic energy in rolling motion,

Ky =Ky +Kp
20
=1mv2 +11(;o2:lmv2 +1sz E}K—D
2 2 2 2 OR* 0
O |
KNzlmv2m+K—2D
2 O RO

Rolling Without Slipping

If the given body rolls over a surface such
that there is no relative motion between the
body and the surface at the point of contact,
then the motion is called rolling without g,

slipping.

Impure Rolling Motion

In impure rolling motion, the point of contact of the body with
the platform is not relatively at rest w.r.t. platform on which,
it is performing rolling motion, as a result sliding occurs at
point of contact.

For impure rolling motion, v,z #0i.e. v—-Rw # v,

If platform is stationary, i.e. v, =0, then v # Rw

’ }_)VO ;vo = Rw

Rolling on an Inclined Plane

When a body of mass m and radius R
rolls down on inclined plane of
height h and angle of inclination 6, it
loses potential energy. However, it
acquires both linear and angular
speeds and hence gain kinetic energy
of translation and that of rotation.

) ) 1,0 k*0
By conservation of mechanical energy, mgh = Emv a+ B—ZE

2gh
2
1+ KT
R
e Acceleration in motion From second equation of motion,

v: =u® +2as

e Velocity at the lowest point v =

By substitutingu =0, s = L and v = Zghz , we get
sin 0 K
1+ —
BZ
in@
g = 8sin €
7

¢ Time of descent From first equation of motion, v =u + at

By substituting u =0 and value of v and a from above

) 1 |2n0 K*O
expressions t = — —o+—=0
sin@\ g 0 RO

From the above expressions, it is clear that,

2
v 1 ;al 1 ot O, |1 K—
2 K? " R

K
i 1+ —
\/HB2 R

Important Terms Related to Inclined Plane

20
e Here, factor %;—Eis a measure of moment of inertia of a

body and its value is constant for given shape of the body
and it does not depend on the mass and radius of a body.

e Velocity, acceleration and time of descent (for a given
2

inclined plane) all depends on K—z Lesser the moment of
R
KZ
inertia of the rolling body lesser will be the value of ' So,

greater will be its velocity and acceleration and lesser will
be the time of descent.

Rotation about Axis through
Centre of Mass (Centroidal Rotation)

When an object of given mass is tied to a
light string wound over a pulley whose
moment of inertia is I and radius R as shown
in the figure. The wheel bearing is
frictionless and the string does not slip on AT
the rim, then

Tension in the string is
I

=X
I+ mR?
mR?

I+ mR?

mg mg

and acceleration, a =



(DAY PRACTICE SESSION 1)

FOUNDATION QUESTIONS EXERCISE

1 When a body is projected at an angle with the horizontal
in the uniform gravitational field of the earth, the angular
momentum of the body about the point of projection, as it
proceeds along the path

(a) remains constant

(b) increases continuously
(c) decreases continuously
(d)

d) initially decreases and after reaching highest point
increases

2 A force of -Fk acts on O, the origin of the coordinate

system. The torque about the point (1, =1)is
z

X
@F(@i-7) O-Fi+j) ©FG+j) (-F(Gi-j
3 Angular momentum of the particle rotating with a central
force is constant due to

(a) constant force (b) constant linear momentum
(c) zero torque (d) constant torque

4 A particle of mass m = 3 kg moves along a straight line
4y —3x =2, where x and y are in metre, with constant
velocity v =5ms~". The magnitude of angular
momentum about the origin is

(a) 12kg-m? s™" (b) 8.0kg-m?s™
(c)60kg-m?s™" (d)45kg-m? s~

5 A particle of mass m moves along line PC with velocity v
as shown in the figure. What is the angular momentum of
the particle about O?

C
L//\
r
P
R/
0
(a) mvL (b)ymvi (c) mvr (d) zero

6 A particle of mass 5 g is moving with a uniform speed of
3J2cms ™ is in the xy-plane along the line y = 2J5cm.
The magnitude of its angular momentum about the origin
ing-cm?s™'is

(a) zero
(b) 30

(c) 30v2
(d) 30410

7 A bob of mass m attached to an inextensible string of
length /is suspended from a vertical support.The bob
rotates in a horizontal circle with an angular speed
w rad/s about the vertical support. About the point of
suspension - JEE Main 2014

(a) angular momentum is conserved

(b) angular momentum changes in magnitude but not in
direction

(c) angular momentum changes in direction but not in
magnitude
(d) angular momentum changes both in direction and
magnitude
8 A particle of mass 2 kg is moving such that at time ¢, its
position, in metre, is given by r(t)=51-2t2]. The
angular momentum of the particle at t =2s about the
originin kgm™2s7"is - JEE Main (Online) 2013
(a) —80k
(o) (10i - 16])
(c)
(d)
9 A uniform disc of radius a and mass m, is rotating freely
with angular speed w in a horizontal plane, about a
smooth fixed vertical axis through its centre. A particle,
also of mass m, is suddenly attached to the rim of the disc
and rotates with it. The new angular speed is

(a)w/6

-40k
40k

10 If the radius of the earth contracts 1 of its present day
n

value, length of the day will be approximately.

(@ %*n (b) 24 1
n n

(c) 24 nh (d) 24 n2h



11 A particle of mass mis moving along the side of a square
of side a, with a uniform speed v in the X-Y plane as
shown in the figure.

a
Y D———C

45°
@) X

Which of the following statements is false for the angular

momentum L about the origin? - JEE Main 2016 (Offline)

(a)L= -MVp I2, when the particle is moving from Ato B.

V2
(b)L=mv @% + a@lz, when the patrticle is moving from B

to C.
(c)L=mv Q% —a@k, when the particle is moving from C

to D.

(d)L = m g k, when the particle is moving from Dto A
2

12 A uniform rod AB of mass m and length [ at rest on a
smooth horizontal surface. An impulse P is applied to the
end B. The time taken by the rod to turn through at right
angle is
@2n™ (™ m (g™

P ml 12 P ml

13 A solid cylinder of mass 20 kg rotates about its axis with
angular speed 100 rad/s. The radius of the cylinder is
0.25 m. Then the kinetic energy associated with the
rotation of the cylinder and the magnitude of angular
momentum of the cylinder about its axis is respectively
(a) 3200 J, 62.5 J-s (b) 3125 J, 62.5 J-s
(c) 3500 J, 68 J-s (d) 3400 J, 63.5 J-s

14 A ring and a disc having the same mass, roll without
slipping with the same linear velocity. If the kinetic energy
of the ring is 8 J, that of the disc must be
(a)2J (b)4J (c)6d (d)y16d

15 A round uniform body of radius R, mass M and moment
of inertia I, rolls down (without slipping) an inclined plane
making an angle 8 with the horizontal. Then, its
acceleration is

gsin® b gsin® c gsin® q gsin®

a
1+ IIMR? 1+ MR?/I "~ 1- IIMR? 1- MR?/T

Direction (Q. Nos. 16-18) Each of these questions contains
two statements : Statement 1 and Statement 11. Each of these
questions also has four alternative choices, only one of which
is the correct answer. You have to select one of the codes (a),
(b), (¢), (d) given here.
(a) Statement | is true, Statement Il is true; Statement Il is
the correct explanation for Statement |
(b) Statement | is true, Statement Il is true; Statement Il is
not the correct explanation for Statement |
(c) Statement | is true; Statement Il is false
(d) Statement | is false; Statement Il is true

16 Statement | A disc A moves on a smooth horizontal plane
and rebounds elastically from a smooth vertical wall (Top
view is as shown in the figure) in this case about any
point on line xy. The angular momentum of the disc
remains conserved.

2

Statement Il About any point in the plane, the torque
experienced by disc is zero as gravity force and normal
contact force balance each other.

17 Statement | A block is kept on a rough horizontal
surface, under the action of a force F as shown in the
figure. The torque of normal contact force about centre of
mass is having zero value.

o
C

Statement Il The point of application of normal contact
force may pass through centre of mass.

18 Statement | Two cylinders, one hollow (metal) and the
other solid (wood) with the same mass and identical
dimensions are simultaneously allowed to roll without
slipping down an inclined plane from the same height.
The solid cylinder will reach the bottom of the inclined
plane first.

Statement Il By the principle of conservation of energy, the
total kinetic energies of both the cylinders are equal, when
they reach the bottom of the incline.



(DAY PRACTICE SESSION 2)

PROGRESSIVE QUESTIONS EXERCISE

1 A thin circular ring of mass m and radius R is rotating
about its axis with a constant angular velocity w. Two
objects each of mass M are attached gently to the
opposite ends of a diameter of the ring. The ring now
rotates with an angular velocity '

(a) w(m + 2M) (b) w(m - 2M)
m (m+ 2M)
(c) @M () Pl
m+ M) (m + 2M)

2 AT shaped object with dimensions as shown in the
figure, is lying on a smooth floor. A force is applied at the
point P parallel to AB, such that the object has only the
translational motion without rotation. Find the location of
P with respect to C.

Al 1B
P
E 2l
[
2 3 4
a) =l b)=1 c)—1 d)!
()3 ()2 ()3 (d)

3 A thin uniform rod of length /and mass mis swinging
freely about horizontal axis passing through its end. Its
maximum angular speed is w. Its centre of mass rises to
a maximum height of

2, 2 2. 2 2, 2
(a)llw (b)lL‘” Cllw d)llw
3 g 6 g 2 g 6 g

4 A small object of uniform density rolls up a curved

surface with an initial velocity v. It reached up to a
2

maximum height of i—v with respect to the initial
g

position. The object is

(a) ring (b) solid sphere
(c) hollow sphere (d) disc

5 Aring of mass M and radius R is rotating about its axis
with angular velocity w. Two identical bodies each of
mass m are now gently attached at the two ends of a
diameter of the ring. Because of this, the kinetic energy
loss will be - JEE Main (Online) 2013

(@) MM+ 2m) oo by MM g2
M + 2m)

(c) _Mm_ pre gy M+mM ope
M - 2m) M + 2m)

6 A hoop of radius r and mass m rotaing with an angular
velocity w, is placed on a rough horizontal surface. The
initial velocity of the centre of the hoop is zero. What will
be the velocity of the centre of the hoop, when it ceases

to slip? - JEE Main 2013
(v 1w,
a 0 b 0
( )—4 ( )—3
1w,
(c) 70 (d) roy,

7 An annular ring with inner and outer radii Ry and R, is
rolling without slipping with a uniform angular speed. The
ratio of the forces experienced by the two particles

situated on the inner and outer parts of the ring, g is
2

2
R, o) EA O
(a) R ( )gq—zg
R1
()1 (d)/?—2

8 A slender uniform rod of mass M and length /is pivoted
at one end so that it can rotate in a vertical plane (see the
figure). There is negligible friction at the pivot. The free
end is held vertically above the pivot and then released.
The angular acceleration of the rod when it makes an
angle 0 with the vertical, is

z

X

— JEE Main 2017 (Offline)
@295sine (6)29 cos® (c)29cos8  (d) 2Ysine
31 o1 3l 21



9 A horizontal force F acts on the sphere at its centre as
shown. Coefficient of friction between ground and sphere
is u. What is the maximum value of F, for which there is no
slipping?

F
(a)F < %umg (b) F < %umg
(c)F < gumg (d)F < gumg

10 A solid uniform disc of mass m rolls without slipping down
a fixed inclined plank with an acceleration a. The frictional
force on the disc due to surface of the plank is

(a) —ma (b) =ma (c)ma (d) %ma

11 A cylinder having radius 0.4 m, initially rotating (at t = 0)
with w, = 54 rad/s is placed on a rough inclined plane with
6 = 37°having frictional coefficientp = 0.5. The time taken
by the cylinder to start pure rolling is[g = 10m /s?].

Y,
37°

(a)5.4s (b)2.4s

(c)1.4s (d)1.2s

12 Angular acceleration of the Cylinder (B) shown in the

figure is (all strings and pulley are ideal)

-

29
@2p

29 g
(€)= @ og
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10 (b)

10 (d)



Hints and Explanations

SESSION 1 6 L=mr 9 Conserving angular momentum
1
1 1,=mg xrg y Lo =L
As, rp is continuously increasing or m E{mzig
torque is continuously increasing on the | -l o—V O w, :Llwl = g o w=2
particle. Hence, angular momentum is [fw =y= 25 cm I, Omd® H + md 3
continuously increasing. ‘ X 020
2 1=rxF 10 Iw =constant
= (5)3v2)(2v/5) )
=30410 g- cm’s ™! or RT = constant
2 1
7 Angular momentum of the pendulum @AS’ I'DR" and ol ?@

about the suspension point O is

o] 0
- - As, R'=—-R
n
O T'= 1 = % h
n* n?
m « 11 For a particle of mass m is moving along
the side of a square of side a. Such that
Ltan

Vian™v Angular momentum L about the origin
= Fli +]] .9 Sherep
= rpsin® n
3 Torque due to central force is zero, or L=r(p)n
1= i(L] =0 When a particle is moving from D
dt L L to A,
0 L = constant _ R mv(- k)
4 Equation of straight line AB is L=m (rxv) V2

A particle is moving from A to B,

B ~
Then, v can be resolved into two = T mv(- k)
components, radial component r,,4 and ) 2
tangential component ry,,,. Due to v .4, and it moves from C to D,
L will be tangential and due to v,,, L L= EB " a@mv (k)
. will be radially outwards as shown. So, 2
A \O net angular momentum will be as For B to C, we have
shown in figure, whose magnitude will _0OR P
4y -3x =2 be constant (|L|= mvl). But its direction L= E I * G‘va (k)
3 . : .
or y=—x+05 will change as shown in the figure. Hence, options (c) and (d) are incorrect.

L=m(rxv)

= tan@ = > 12 Angular impulse = P x .
0 Slope = tanf = n where, r = radius of circle. nguiar impuise 2
or 0 =37° 8 Given,m =2kg, r(t) = 5i — thi = change in angular
- Eno t
Tg = 055153 Angular momentum (L)=r x p momentum
=04m . _dr _d .2 2% P
0 Angular momentum (L) = mvrp O Velocity, v = dar 5(51 -27j) —_
or L=3x5x04 = -8j (att = 2s)
= 6kg-m?s™ 0 p=mv —
5 Angular momentum of particle about O, =2x(-8j) = -16j '; ) v
L= m(r xv) Therefi)re, ®
. L=rxp
|L| = mr vsin® - ) .
, =(5i —2t¥j) x(-16)j (att =2s)
= mv(rsinb) |
= -80k

=mvl



O —=lw= Jw
2 012 g

O w -g

ml
Now, t = 9 = V2

w 6P/ml

_ Tunl
12P

13 Moment of inertia of the solid cylinder

about its axis of symmetry,

1=1mp?

x 20 x(0.25f

N\HN

=10x0.0625

= 0.625kg-m” = 62.5]-s
Kinetic energy associated with the
rotation of the cylinder is given by

K =11
2

= % % 0.625 x (100}

0.3125%10000=3125]

14 For ring, Kp 1

Ky
For disc, ﬁ =1
Ky 2
For ring, total kinetic energy
=2(K)=8]  (given)
Hence, K;=4]

For disc, total kinetic energy = EK T

3
=—-%x4=6]
2

15 Assuming that no energy is used up
against friction, the loss in potential
energy is equal to the total gain in the

kinetic energy.

or v:= 2Mgh  _ 2gh
1+ I/MR*

M + I/R*

16

17

18

If s be the distance covered along the

plane, then
h = ssinB
0 V2= 2gssin®
1+ I/MR*
Now, v? =2as
0 2as = 2gssin® _ gsinb
1+ I/MR* 1+ I/MR*

The forces experienced by disc are
gravity and normal contact force. In
addition to these, impact force (during
collision) will act on the disc along line
xy. Gravity and normal contact force
balance each other (in terms of force
and torque both), but impact force
causes non-zero torque acting on disc
about all points except the points lying
on its line of action i.e. xy. So, angular
momentum remains conserved about
any point on xy.

Here, as the block is kept in
equilibrium, the net torque experienced
by the body about any point has to be
zero. Here, due to F and Mg about C, the
torque is zero but friction is providing
non-zero torque in clockwise direction,
now other force is N only which can
produce non-zero force in
anti-clockwise direction to make net
torque zero and it is possible only when
N does not pass through C.

In case of pure rolling on inclined
plane,
_ gsinB
1+ I/mR*

Isoiia < Tholtow

o A 50lid > 4 Hollow

O Solid cylinder will reach the bottom
first. Further, in case pure rolling on
stationary ground, work done by
friction is zero. Therefore, mechanical
energy of both the cylinders will remain
constant.

0 (KE) toltow = (KE) go1ia

= decrease in PE = mgh

SESSION 2

1 As, no external torque is acting on the

system, angular momentum of system
remains conserved.

(O] (O]
M
m, R
m, R M
ie. Lw=Lu
| mR?*w =(mR? +2MR*)w’
0 m 0O
| W' =0—[w
Om + 2M [0

2 For pure translatory motion, net torque

about centre of mass should be zero.
Thus, F is applied at centre of mass of
system.

©.0)

QP (0, 21/3)

[@)

©, 2))

C
op = M x0+m, xI

m, + m,
where, m, and m, are masses of
horizontal and vertical section of the
object. Assuming object is uniform,

m, =2m,
O OP—Z—Z
3

0 PC:@—%I+ZQ=QZZ—%I§=%Z

3 If centre of mass rises to a maximum

height, then loss in KE = Gain in PE, we get




Therefore, the body is a disc.

By conservation of angular momentum,
Loy =lw (@)
where, I, = mR? .. (i)
and I, =2mR* + MR*
Now change in,

KE = %Ll P - %Lz i

...(iii)

Substituting the values from Egs. (i), (ii)
and (iii) into Eq. (iv), we get,

0 Mm %‘)2 Rz

M + 2mQ

A )

From conservation of angular
momentum

Change in KE =

v
mr’w, =mvr +mr® x-
r
W,
O v = i
2

Since wis constant, v would also be
constant. So, no net force or torque is
acting on ring. The force experienced by
any particle is only along radial
direction, or we can say the centripetal

force.
ﬂn

The force exprienced by inner part,
F, = mo* R, and the force experienced

by outer part,

F, = m«' R,
Fl = Hl
E R

8

As the rod rotates in vertical plane so a
torque is acting on it, which is due to
the vertical component of weight of
rod.

“Initial condition

9

10

At any time ¢

Now, torque T = force X perpendicular
distance of line of action of force from
axis of rotation

. l
=mg sin 6 x —
& 2

Again, torque T = Ia
where, I = moment of inertia
_ mp
3
[Force and torque frequency
along axis of rotation passing through in

end]
= angular acceleration
2
O mgsinGXl:ﬂ(x
2 3
0 o = 3g sin 6
21
Here, F - f = ma @)
F
f
and 1=Ia= I@gg
R
O f.R =2mR? x @
5 R
_2 -
or f= gma L (i)
From Egs. (i) and (ii), we get
2
=°F
f 7
2
or ;F < umg
7
or F< Eumg
Hence, (b) is the correct option.
Since’ a= Lﬂe
1+ I/ mR*
or 0= gsme;
1+1

11

12

[For uniform solid disc, I = %mRz]

Now, force of friction (f ]=Lsm,e
mR?
1+
1
Orf:m(Sa/Z]:lm
1+2 2

Hence, (d) is the correct option.
a=(HgcosB)+(gsinb)

=05%10 x0.8 +10 x0.6
ora=10m/s*

mg cos 37°

4

And angular acceleration (a)

_ (1 mgcosB)R
1mHz
or o= 2H gcosO
R
or a:w:zol'ad/sz
0.4
Pure rolling will start, when
v=Rw
where, v=axtandw =(w, - at)
g at =R(w, — at)
or 10t =0.4(54-20t)
or t=12s

Hence, (d) is the correct option.

Linear acceleration of cylinder (B) is
given by the relation
- _mR*
I+m'R?

where, I =%mBZ (for solid cylinder) and

m'=2m
2
0 Q:IL@
EmB’2 +2mR*
_ZmHZ _2g
5m R* 5

O Angular acceleration (a) of the cylinder
Bis

a= 2 ora= 28

R 5R

Hence, (b) is the correct option.



