	PHY 105

Homework 12
	Name: ____________________

November 30, 2009
(Due December 9)


1. Leona and Fred are running around a 400-m circular track (400 m is the circumference). Leona completes a lap every 1.20 minutes; Fred every 1.80 minutes. If they begin together, how long will it take Leona to “lap” Fred, that is, how long before she passes him having run one lap more than him?  What is Leona’s speed?  What is Leona’s acceleration?  What is Leona’s angular acceleration?   

2. A centrifuge in a medical laboratory rotates at an angular speed of 3450 rev/min.  When switched off, it rotates 47.5 times before coming to rest.  Find the angular acceleration of the centrifuge assuming it is constant.   How long does it take? 

3. When the tub of a washing machine begins its spin cycle, it starts from rest and reaches an angular speed of 6.00 revolutions per second ( this takes 5.00 s.  At this time the lid is opened, a safety switch turns the washer off, and the tub comes to rest in 7.00 s after the lid opening.  Through how many revolutions did the tub turn from when it began the spin cycle to when it stopped (12 seconds in all).  You should assume constant angular accelerations for both the starting and stopping processes.   
4. A velodrome has a 200-m circular track. A cyclist starting a race (from rest) goes around ¾ of lap before getting up to a cruising speed of 35 miles per hour.  (5 kilometers is approximately 3.1 miles.)

A. How much time is required to get up to cruising speed?  

B. What is the cyclist’s angular acceleration during this time?  

C. What is the cyclist’s speed when he or she is ½ around track?

D. Once cruising, what is the cyclist’s angular velocity?

5. In a circus act, Marcello (mass 70.0 kg is shot from a cannon with a muzzle velocity of 24.0 m/s at an angle of 30( above horizontal.  His partner, Tina (mass 50.0 kg), stands on an elevated platform located at the top of his trajectory.  He grabs her as he flies by and the two fly off together.  They land in a net at the same elevation as the cannon a horizontal distance x away.  Find x.








































































