Year 13 Circular Motion and Centripetal force
1. A student swings a tennis ball of mass 50g on a light inextensible string of length 2m.  The tennis ball moves in a horizontal circle at a uniform rate of 0.25 revolutions per second.
a. What is the period of rotation in seconds?

b. What is the angular velocity of the tennis ball in radians per second?

c. What velocity is the ball moving in metres per second?

d. What tension is required in the string to keep the ball moving in a circle?

e. How would this force change if the string length is reduced to 1.5m and the mass and time period are kept constant?  (n.b.the velocity will change as the time period will )

f.  How would this force change if the frequency of rotation is increased to 0.5 revolutions per second? (assume string at original length of 2m and all other parameters are kept constant)
2. A phonograph turntable rotates at 33rpm (revolutions per minute).

a. What is the rate of rotation (frequency) in revolutions per second?

b. What is this as an angular velocity in radians per second?

c. What speed is a point on the edge of the record moving in cm/s, given that the record has a diameter of 12” (30.48cm)

3. A coin of mass 3.5g is placed at a distance of 15cm from the centre of the record.

a. What is the frequency of rotation of the coin?  What is the angular velocity of the coin?

b. What speed is the coin moving in cm/s?

c. What frictional force is required to hold the coin in place?

d. How would this frictional force change if the frequency of rotation is increased to 45rpm?  Calculate the size of the new force.
e. How would this frictional force change if the coin is replaced by another coin of mass 7g?  Assume the new rate of rotation of 45rpm is maintained.
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