R A lConsic?er a soccer ball,. which is approximately a hollow spherical shell of mass M and radius
- A player kicks the ball horizontally so as to give it initial speed v,; but the kick does not give the

ball any spin. So, the initial angular speed is 0. In other words, the ball initially slides. But the soccer
field is not frictionless. In fact, the coefficient of kinetic friction between the field and the ball is p.
Consequently, as the ball slides across the field, it gradually starts rotating. Eventually, it starts
rolling without slipping. .

How fast is the ball moving when it first starts to roll e kick gives e
without slipping? Express your answer in terms of vy, M, R, 2 Py

and u.
Hint: The “kick” force gives the ball speed 1,, but .

then “turns off.” So, as the ball slides across the field, the
kick force no longer acts.
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