	PHY 105

Homework 9
	Name: ____________________

November 4, 2009
(Due November 11)


[image: image1.bmp]1. A 20-g bead on a frictionless wire (see figure below) is shot from an ideal spring (k=200 N/m) that was initially compressed 3.0 cm.  The bead travels along the wire and smashes into another ideal spring (100 N/m).  If the equilibrium position of the first spring is 15 cm above the equilibrium position of the second spring, what is the second spring's maximum compression distance?


 

2. A ball of mass 20 grams is loaded into a launcher, a cylinder housing a spring.  The spring’s equilibrium position is at the end of the cylinder and its force constant is 25 N/m.  When loaded, the ball is pushed in 1.5 cm.  The launcher sits on a ledge 40 cm above the floor.

A. Find the speed of the ball as it emerges from the launcher (point A). 

B. Find the speed of the ball when it hits on the floor (for the first time, point B). 

C. Find the angle from the horizontal that it strikes the floor? 


3. How much power is required to pull a 50.0-kg box across the floor if you pull at a constant speed of 1.20 m/s and at an angle of 30( with the horizontal?  The coefficients of friction are (s=0.450 and (k=0.420.  How much thermal energy (heat) is produced moving the box 2.00 m?  Assume the box was moving at the constant velocity for the whole distance.




4. A 1200-kg car is coasting down a 30( hill.  At a time when the car’s speed is 12 m/s, the driver applies the brakes.  The car stops after 100 m.   

a. What is the change in the car’s energy between the time the brakes are hit and the time the car stops?

b. Determine the force (tangent to the road) that is required.  Assume it is constant.

5. As shown below a cylindrical shell of inner radius 4.0 m rotates. If the shell rotates fast enough, a 300-g wooden block rests against the inner surface and rotates with it. The minimum speed with which the cylinder can rotate so that the block rotates with it is once every 2.5 seconds. 

a. What is the speed of the block? 

b. Draw all the forces acting on the block.

c. What is the coefficient of static friction (s?
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