Physics Worksheet

Circular Motion


1.
Billy breaks Sam’s egg, so she ties him to the end of a 4.00 m rope and swings him overhead in a uniform circular path.  He completes one revolution every 3.75 s.  Ask Billy for his mass if you need it, or assume that it is 60.0 kg if he doesn’t know.


a.
Find Billy’s frequency.


b.
Find Billy’s angular velocity.


c.
Find Billy’s linear velocity.


d.
Find Billy’s centripetal acceleration.


e.
Find the centripetal force acting on Billy.


f.
Find how many g’s he is exposed to.  Does he black out?

2.
Back in “the day” people thought that the Earth couldn’t be spinning because people would fly off.  Look up the radius of the Earth (it’s in your physics book) and use the fact that the Earth rotates once a day.  Calculate the centripetal acceleration needed to hold a person on the Earth.  Why don’t people fly off?

3.
A fighter pilot is flying his F-18 at Mach 1 (343 m/s) and needs to turn in a circular arc to avoid a missile.  He knows that he will black out if the centripetal acceleration exceeds 7.00 g.  What is the minimum radius with which he can turn?
4.
An old vinyl record spins at 33.3 Hz.  An ant stands at the edge of the record, which has a radius of 24.0 cm.


a.
What is the period of the record?


b.
What is the ant’s rotational velocity?


c.
What is the ant’s linear velocity?


d.
What is the ant’s centripetal acceleration?


e.
If the ant walks in to the center of the record, which of the quantities change?

5.
Ben and Ashley grab each other’s hand and begin to run around each other in a circular path.  They are able to hold on with a maximum of 500 N of force.  How fast can they go before they fly apart?  Measure the total lengths of their arms to get the diameter.  Either ask them for their masses or assume that they have a mass of 60.0 kg.  Express the rotation rate in terms of linear velocity, rotational velocity, frequency, and period.
