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[PHYSICS]

Initial kinetic energy of mass

1
Kiiia = 5 Io* = 5 Mo’ == m(Pw?)
|
=—m
2™

Conservation of angular momentum

Ry

mvyR, = mv7 = v=2y,
Final kinetic energy of mass

1 1 1
Kgpa = 3 m? = 2 m(2vy)* = 4'5 mvg = 4k

L=Fxp
By right-hand screw, rule, the direction of [, is per-
pendicular to the plane containing 7 & p.

The mass is rotating in the plane, about a fixed point,
thus this plane will contain 7 & p and the direction
of L will be perpendicular to this plane.

If we take boat and both persons as a system, there is
no external force acting on the system. The center of
mass of the system is initially at rest and will be at rest
as there is no external force acting on it to displace
center of mass. Hence there is no shifting of center of
mass.

Taking torque about O, net torque should be zero.
Foxx—F3xx+F xx=0

,\',mv
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5.

From conservation of angular momentum
Io=mvr
200 x w=50%x2x1

a)=lrad/s
2

v=ro=1m/s

T= 2zr =£=7£r=2n’s
1-(-1) 2

1
Moment of inertia of circular disc = 3 mR?. Thus,

as the distance between the centre and the point in-
creases, the moment of inertia increases. -

_ mx + myXx, + myx;

Xem =

~ _ 300(0) + 500(40) + 400(70)

300+ 500 + 400
20000 + 28000 48000
= = =40 cm
1200 1200

2 2
lx3(4)2 +lx(3_><!_2_)x(i) =1Kx2
2 2 2 R 2

= x=0.6m

From law of conservation of mechanical energy

As cylinder is rolling @ =—1‘%

1 v m? 1 5
=" I=—mR
A 2"

Hence, object is a disc.
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10.

11.

12.

13.

Taking torque about P

L2
e———

P@ | ]
e

Applying torque equatioh about center of cylinder 7=
Io

o is the angular acceleration of cylinder and it is
given
a =2 revolution/s’ = 2 x 277 = 47 rad/s’

T
Tr=Ix

Io mr’ a mra
=—=—X—=—

r 2 r 2
_ 50x0.5x4n

N=157N
2

Acceleration of sphere when it is slipping down the
incline , g, = g sin 6 ,

Acceleration of sphere when it is rolling down

gsin@ _5

arolling = K2 =7 &sm 8

2
Aol 5

. . rollin,
Hence required ratio D
aslipping 7

Initial angular momentum L ;;., = mvoR
R

Initial angular momentum Lg, ,, = mv E)

Conservation of angular momentum

R,

mv0R0=mv—2— = v=2y,

KE=%mv2=2mv§
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14. Taking torque about end 4
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