v=2m/s m=100g=0.1 k .

Tension T=? & length = radius of circle r = 1 m

The required centripetal force my ’

inthe string. stbe provided to the mass through a tension
v?2 2

_ The moon rt.avolves around the earth in almost a'circle of radius 382400km in27.3
days. What is the centripetal acceleration?

——

Radius, r = 382400 km = 382400 x 10 m =3.8x 10 m

Time period, T = 27.3days = 2.36 x 24 x 60 x 60 s = 2358720 s = 2.36 x 10°s
Centripetal acceleration a=? V=YW bz Y ’_'?@_1

e 2t A - 5.8 KA R il 0 2
B—= = —=3.8 % =0.
ST S TWEr T - X (236 x 109)(2.36 x 106) - -0027 m/s
™
x 21
4-

1A ball of mass ‘m’ tied to one end of string and is whirled from the other end in 2
ertical circle of radius ‘r’ with constant speed. Find out the tension in the string, when

m——

he ball is at:
3. " The highest point and

noint in its pa

Mass of the body =m Radius=r

Constant speed =V
Tension in the string =T=?

L when sTRING 1s AT HIGHEST POINT S —_—
At the top two radially inward forces acto
. Weight, W=mg

i. Tension=T ( these tWo forces will be required centripetal force to keep
The resultant (net) of thes

t in its circular path-
he body in its circ LT W

VioT+W

m="

—
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r=m(—-8 (2

b) At the lowest soint (bottom
i.  Tensionis radially inward

d
W = mg is acting outwar
ii. B Fe=T-— W e mg

2
m.—v—-=T—'w
r
V2 .
T-_-m—-+W=m—r-'+ mg
r

T--m(-‘:—z‘*z) (2)

its wheel has a'diameter of 1.5m

3. A motor car is traveling at a speed of 30 m s~%. If

find its angular speed in rad s™* and rev s,
Speed of the carV=30m/s  Diameter of the wheel,d=15m

=3 Radius r = d/2 = 1.5/2 = 0.75 m Angular speed w =?
Since, V=rw
30 _ a0rad/
r 075 ras

1
As we know that 1 rad = -z—n rev

1
Therefore w = 40X = rev/s = 6.36 rev/s
T

5. An electric motoris running at' 1800 rev'min".. It comes to rest in'20 5. If the angula

acceleration is uniform find the number of revelutions it made before stopping.
SelCABIY  (nitial angular velocity w; = 1800 rev/min = (1800/60) rev/s = 30 rev/s
Final angular velocity w, = 0 rev/s
Time taken, At=20s
Number of revolutions =?
Now, Average angular velocity is;

<w> = &
w> =T —=15rev/s
A0
Since e
=) At

Moment of inertia of the
Mass of the spherem =1

sphere | =?
00 kg
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Radiusr=50ecm=0.5m
Now, We know that the moment of Inertia of 3 sphere is given b
iven by;

2z 2 2
|-5mr2-§x 100 X 0.52 = 10 kg m?

hat is the kinetic energy of a 5.0 kg solid ball s = :
| surface with e T whose diameter is 15cm if it rolls

K.E of the solid ball (sphere) =?
Diameter of the ball, d=15m

Radius of the ball,r=d/2=15/2=7.5m
Linear speed, V=2 m/s

Mass of the ball, m=5kg

since, we know that for rolling motion

K.E 1otat = K.E jinear + K.E rotational = % m Vz+% | w?

moment of inertia of sphere 1= % mrfandw= i
r

_1 1,2 v
K.E votal -gmvz+i(§ mr?) (.r.)l
K EToul-—mVI-i-lsz:-lsz
5 10

of ‘an incline 29.4cm high ar .
speeds at the bottom.

Neglect friction.
Diameter of the cylinder (solid), d =50 cm = 0.5m

Radius of the cylinder, = d/2=0.25m

Height of the inclined plane, h = 29.4 cm=0.294m

Length of the inclined plane, =10 m

Linear speed at the bottom, V =?

Angular speed at the bottom  =?
Since the motion of the solid cylinder is rolling motion, therefore; P.E at the top will be

converted into K.E finear and K.E rotational

Loss of P.E total
_1 2,1

rist=gmeand® e :

z = 2

1 1(1mr’)(-)2=;"‘\’""“"Vz‘«;mV

= gain of K.E total

Moment of inertia of cylinde

Alsg _170 _7.84r3d/s
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hen a hoop rolls ' _
the other half is translational.

At the top of the inclined plane the total energy of the hoop (ring) is only P.E. whep;
rolls down the inclined plane, some of the energy is translational and some is '°tatiu:: I
A

50,
Loss of P.E = Gain in K.E jin+ Gain in K.E o

1 1
mgh =5mvz+5l w?
L] - V
Moment of inertia of hoop I = mr?and w = =

1 1 v
mgh =>m V?+ = (mr)(-)*

=1 2,1l \p2
mgh=2mVi+-mV (1)

From Eq.1it is clear that half of energy is translational energy and other half is rotationa|
energy.

Since Loss in P.E = Gian in K.Eyran + Gain in K.E,o;

1 1
mgh=zmvz+glwz

Moment of inertia of discis | = % mrland w =¥

1 1.1 r -
mgh==mV2+= (= Via_1
284 z"lv‘“z lzmr’)(-;)’=5mv2+§mv*=3mv’
V..-igh=-§)<9.8x10:129_95m2/sz

4
V=11.4m/s
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