PH112 EXAM I (KEY)
Winter Quarter 2003-04 (12/19/03)
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. (This is a constant angular acceleration model problem) 
a) Compute the angular velocity after 0.200 s. (7 points) 
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b) Through how many revolutions has the blade turned in 0.200 s? (7 points)
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c) What is the tangential speed of a point on the tip of the blade at 

0.200 s? (6 points)
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d) What is the magnitude of the resultant acceleration at a point on the tip of the blade at 0.200s? (5 points)

Total acceleration is tangential plus radial which is 
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2. Two masses m1 = 5.5 kg and m2 = 2.0 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 and the table is frictionless. 

a) Sketch the free body diagrams. (5 points)
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b) Determine the magnitude and direction of the angular acceleration of the pulley.   (20 points)
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Substituting for T1 and T2, we get
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3.  A kid rolls a ball down from the top of a ramp A at a speed 4 m/s as shown in the figure. The height of the ramp is 3.00 m. The angle of the slope of ramp A is 30 degrees. Assume the ball to be a thin wall sphere. The coefficient of kinetic friction between the ball and ramp A is 0.2. (Mass of the ball is 0.6 kg was given during the exam)
a) What is the velocity of the ball at the bottom of the ramp? (10 points)

Total Energy at the top of the slope = Kinetic + Potential= 
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Energy lost due to friction = fkd = 0.2*mg cos30 d (‘d’ is the distance traveled by the ball which is h/sin30, where ‘h’ is the height of the slope). At the bottom of the slope we have (E - fkd) = 
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. Substituting for E in the above equation we have 
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b) The ball then moves up on the B side of the ramp and comes back down to the bottom of the ramp at a speed of 3.00 m/s. The coefficient of kinetic friction between the ball and ramp B is the not the same as between ramp A and the ball, but the work done by friction when the ball goes up or down ramp B is the same. How high did the ball go in ramp B? (15 points)

E at the bottom of the slope as it is going up slope B is 
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E at the bottom when it comes down from slope B is 
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Total energy lost due to friction is 19.53 – 4.5 = 15.03 J. Therefore the ball lost half of 15.03 (7.515 J) when it went up the slope B and therefore the energy at the top of slope B is 19.53 – 7.515 = 12.01J = mgh. This is the potential energy of the ball at the top of B.
Therefore, 
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4. A student sitting on a stool can rotate freely about a vertical axis. The student, initially at rest, is holding a bicycle wheel of radius 25.0 cm and mass of 2.00 kg. Assume the wheel to be a circular disk. The wheel is rotating at an angular speed of 15 rev/s. The axis of the wheel is vertical and the angular momentum of the wheel is vertically upward. The student inverts the wheel as a result the student, stool and wheel rotate about the stool axis. The rotational inertia of the student + stool is 15.0 kg.m2. 
a) What is the moment of inertia of the wheel? 


[image: image33.wmf]2

kg.m

0625

.

0

2

)

25

.

0

(

*

2

*

5

.

0

)

Disk

(

2

2

1

=

=

=

MR

wheel

I



[image: image34.wmf]2

kg.m

0625

.

0

=

wheel

I


b) With want angular velocity will the student, stool and the bicycle as a unit rotate?   
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 (The wheel is still spinning but opposite to the rotation of the student, stool and the wheel unit)
Itotal  = (15 + 0.0625) kg.m2

Setting the two angular momentum equal because of conservation of angular momentum we get
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Equations: 
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