Answer on Question#39726, Physics, Mechanics
Question:
A heavy solid sphere is thrown on a horizontal rough surface with initial velocity 7 m/s
without rolling. When it starts pure rolling motion, then its speed will be??
Solution:
For translational motion we have
ma = —umg
where W is the coefficient of friction
So
a=-—-ug
After time t velocity is
v =1v,+at = v, — ugt

For rotational motion about centre a net torque acting upon an object will produce an angular
acceleration of the object according to
T=lIa
umgr = la
where ris radius of sphere, I is moment of inertia, a is angular accleration
The moment of inertia of solid sphere of radius r and mass m is

_ 2mr?
5
So
2mr?
umgr = a
2r
The angular velocity is
w=0+at
_sug
2r
For pure rolling motion
vV=rw
So
vy — ugt = rsz'u—ft
From this equation
_ 21
 Tug
Now we put t in equation for v
Kg2vy 2vy,  5v,

V=V~ ugt = vy — 7ig Vo~ =
_5-7_5
v= 7= m/s

Answer. v = 5m/s.
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