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For a particle moving in a circle of radius 1 m, speed increases uniformly
from 5 m/s to 10 m/s in 10 seconds. The value of angular acceleration of the
particle is

x) A 50 rad/s’
x) B. 5 rad /s
v) C o5 rad/s’

x) D. 005 rad/s”

Given, radius of the circle r = 1 m
initial speed of the particle u = 5 m/s
final speed of the particle v = 10 m/s

] » Linear Speed
Since, angular speed is givenas w = ———
radius

So, we have
initial angular speed w; = 5 rad/s
final angular speed w; = 10 rad/s
Time taken by the particle in such change is given as t = 10 sec
Thus, we have angular acceleration as
wr=uw; +at

wr—w; 10—5
= a=J = = 0.5rad/s”

t 10
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2. A particle is moving on a circular path of radius 3 c¢m with a time varying
speed of v = 3t em/s, where t is in seconds. The magnitude of tangential
acceleration and the total acceleration of the particle att =1 s is

X) A 3cm/s? 3cem/s?
X B. 3v2 cm/s?, 3v/2 em/s?
x) C. 3 2 2
. Ecm/s , 3em/s
v) D. 3em/s?, 3v/2cem/s?
Given,

Radius of the circular path, r = 3 em
Speed, v = 3t cm/s

Total acceleration a = EZ + Eg

|E>| = ,/a’ + a?
v2 92 92

Centripetal acceleration, (a.) = — = - 3t> =3 cm/s?
T

d d
Tangential acceleration, a; = d—:: E(Iit) =3 cm/s?

Then, |a| = v/(3)2 + (3)2 = 3v/2 cm/s?

3. Aceiling fan is rotating with an angular velocity of 4 rev/s. It takes 40 s to
stop when it is switched off. The angular retardation during this interval is

3
X A. ?W?"acl/s2

x) B. —zrad/s2
5
v) C. %rad/s2

2
X D. ?ﬂ-md/s2

W — Wi
We know that agpg = ———
t;—t;
Given w; = 4rev/s =4 x 2rrad/s
= 8mrad/s
and wy =0

. 0-—38
Retardation, .. agy = ‘4—()”‘ = %md/s2
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4. A car wheel rotates with an angular acceleration o = 4¢*(in rad/s?) where ¢
is the time taken (in seconds). If the wheel has initial angular velocity
wo = 20 rad/s, then the angular velocity w(t) after 2 s is

x) A 207rad/s
v) B. 36rad/s
X) C. 4rad/s

x) D. 167rad/s

Initial angular velocity wy = 20 rad/s
Given a = 4¢t3
. e is a function of time

d

_w: 443
dt

dw = 4t3dt

w t
Integrating on both sides, / dw = / A3 dt
wo 0

o= [0

= w=wp+ [tY];
=20+ 16 = 36 rad/s
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5. An exhaust fan is rotating with an angular velocity of 216 rad/min. When it is
switched off, it is observed that the angular retardation of the fan is

3 , ,
a= Eﬂ rad/min2. The time taken by the fan to stop completely is

v A. 36 min
X B. 6 min
X C. 17 min

x) D. 929min

Initial angular velocity (wp) = 216 rad/min
When switched off,
Final angular velocity (w) = 0 rad/min

Given that o = ;\/Z
Since a is function of time and angular velocity of the fan is decreasing

Integrating on both sides,

3
J dw = — [{ SVt

3 [ 32 t
:>sz— _—

2\ 32/ |,
= Wo :t3/2

= t = (wo)”* = (216)*/?

= 62 = 36 minutes
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