	PHY 105

Homework 2
	Name: ____________________

September 9, 2009


1. Sliding down a frictionless incline.  The formula for the acceleration of object sliding down a frictionless incline is g sin(θ) where θ is the angle between the incline and the horizontal.  If an object is released from the top of the incline, 

a. How long does it take to reach the bottom of the incline?

b. How fast is the object moving at the bottom of the incline?
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2. One-dimensional football. Team A punts the ball from their 20-yard line and immediately begins to run down field at 8 yards per second.  The ball is in the air for 3.5 s and is caught by Team B at the opposing 15-yard line (really the 85–yard line), after which they run toward Team A at a speed of 6 yards per second.    

a. Where do Team A and Team B meet?

b. For how long does Team B have the ball before meeting Team A? 

3. A train wreck?  Train A is traveling at 30 m/s when the engineer sees Train B 300 m ahead traveling on the same track in the same direction.  Train B is moving at a speed of 6 m/s.  The engineer takes 0.5 s to hit the brakes.

a. What distance separates the trains when the brakes are first hit?  

b. What final speed of Train A is required to avoid a collision?  

c. What deceleration must Train A have to avoid a collision?   
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4. Graphical acceleration. Using the velocity versus time data above, determine the acceleration at 

a. t=0.2 s

b. t=0.4 s

c. t=0.6 s

5. Don’t try this at home. A rock is shot vertically upward from the edge of the top of a tall building.  The rock reaches its maximum height above the top of the building 1.60 s after being shot.  Then, after barely missing the edge of the building as it falls downward, the rock strikes the ground 6.00 s after it is launched.
a. With what upward velocity is the rock shot?

a. What maximum height above the top of the building is reached by the rock?

b. How tall is the building?
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