PH112 EXAM I (sample)
Winter Quarter 
Name:________________




Box: No:______

Answer all questions. 

All questions are 25 points each.

	Problems
	Score

	1 (25 points)
	

	2 (25 points)
	

	3 (25 points)
	

	4 (25 points)
	

	Total (100 points)
	


1. An electric ceiling fan with blades 0.750 m in diameter is rotating about a fixed axis with an initial angular velocity of 0.25 rev/s. The angular acceleration is 0.900 rev/s2. 

a) Compute the angular velocity after 0.200 s. (7 points) 

b) Through how many revolutions has the blade turned in 0.200 s? (7 points)

c) What is the tangential speed of a point on the tip of the blade at 

0.200 s? (6 points)

d) What is the magnitude of the resultant acceleration at a point on the tip of the blade at 0.200s? (5 points)

2. Two masses m1 = 2.2 kg and m2 = 1.2 kg are connected by a massless string over a pulley of radius R and rotational inertia ‘I’. The mass of the pulley is 0.20 kg. The string does not slip over the pulley.  

a) Sketch the free body diagrams. (5 points)

b) Determine the magnitude and direction of the linear acceleration of mass m2.   (20 points)
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3.  A 0.20-kg block oscillates back and forth along a straight line on a frictionless horizontal surface. Its displacement from the origin is given by 
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a) What is the oscillating frequency? (5 points)

b) What is the maximum speed acquired by the block? At what value of x does this occur? (14 points)

c) What is the maximum force applied to the block? (6 points)

4. A uniform rod of length 0.50 m and mass 1.00 kg can rotate in a horizontal plane about a vertical axis through the center. Two spheres of mass 500 g are attached to the ends of the rod. At the center is a solid sphere of mass 2.00 kg and 0.20 m radius. The rod and spheres are at rest when a 10.0 g bullet traveling in the horizontal plane of the rod is fired into one of the sphere. As viewed from above, the direction of the bullet's velocity makes an angle of 40 degrees with the rod. 

a) What is the rotational inertia of the thin rod with the spheres? (10 points)

b) If the bullet lodges in the rod and sphere, and the angular velocity of the rod and sphere is measured to be 1.20 rad/s immediately after the collision, what is the magnitude of the bullet's velocity just before collision? (15 points) 
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