Physics Worksheet – Unit 7
1.  As a young boy swings a yo-yo parallel to the ground and above his head, the yo-yo has a centripetal acceleration of 250 m/s2.  If the yo-yo’s string is .5 m long, what is the yo-yo’s tangential speed?
2.  A bicyclist is riding at a tangential speed of 13.2 m/s around a circular track.  The magnitude of the centripetal force is 377 N, and the combined mass of the bicycle and rider is 86.5 kg.  What is the track’s radius?

3.  Mars has a mass of about 6.4 X 1023 kg, and its moon Phobos has a mass of about 9.6 x 10 15 kg.  If the magnitude of the gravitational force between the two bodies is 4.6 x 1015 N, how far apart are Mars and Phobos?

4.  A simple pendulum consists of a 3 kg point mass hanging at the end of a 2 m long light string that is connected to a pivot point.

a. Calculate the magnitude of the torque (due to gravitational force) around this pivot point when the string makes a 5 degree angle with the vertical.

b. Repeat this calculation for an angle of 15 degrees.

5.  If the torque required to loosen a nut on the wheel of a car has a magnitude of 40 Nm, what minimum force must be exerted by a mechanic at the end of a 30 cm wrench to loosen the nut?

