Physics 4A

8/18/08

PHYSICS 4A EXAM 4PRIVATE 

November 13, 2002
Name:____________________ 
Rules for Exam:
1. Only Scientific Calculators are allowed!

2. Show your work on non-multiple choice problems. NO WORK=NO CREDIT. 

3. Include units with each answer. One point deduction per infraction.

4. Round off to 2 decimal places and circle your final answers.

5. Circle your final answers.
Good Luck!
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	Scores


	

	Part 1  (16 pts)
	

	Prob 1 (10pts)
	

	Prob 2 (10pts)
	

	Prob 3 (15pts)
	

	Prob 4 (18 pts)
	

	Prob 5 (15 pts)
	

	TOTAL (84 max)
	

	% (out of 84)
	


Multiple choice and short answer questions (4 points each)

1. A wheel of outer radius R has an axle of radius R/4. Strings are wrapped as shown around the rim of the wheel and around the axle. If the string around the rim of the wheel has tension T, then in order to keep the wheel from turning the tension in the string around the axle must be:
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A. 4T

B. 4Tsin
C. T/4

D. (T/4)sin
2. A particle with linear momentum p=(2i-4k)N is at the position r=(-7i+3k)m. What is its angular momentum with respect to the origin?

A. -22i kgm2/s  

B. -22j kgm2/s  

C. 34i kgm2/s  

D. 34j kgm2/s  

E. 28k kgm2/s  

3. A student sits in a spinning stool with her arms folded. When she extends her arms away from her body, her kinetic energy
A. increases

B. decreases

C. remains the same

4. In a lecture demonstration, a bicycle wheel mounted on an axle is spinning with its angular momentum as indicated. One end of the axle (point A) is attached to a vertical string, which supports the weight of the wheel system. As a result the vector L will rotate

A. [image: image5.png]y—



clockwise in the plane of this paper

B. out of the plane of this paper

C. counterclockwise in the plane of this paper

D. into the plane of this paper

a,b,b,d

PROBLEMS-Note some problems require free-body diagrams for full or partial credit.

1. A wad of sticky clay of mass m = 5.0 g and velocity vi = 120 m/s is fired at a solid cylinder of mass M = 10.0 kg and radius R = 25 cm. The cylinder is initially at rest and is mounted on a fixed horizontal axle that runs through the center of mass. The line of motion of the projectile is perpendicular to the axle and at a distance d = 20 cm, less than R, from the center.   Calculate the final angular speed of the system just after the strikes and sticks to the surface of the cylinder.  (10 points)
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0.38/s

2. A thin rod 2 m in length has a density =4x kg/m, where x is the distance measured from an end. Calculate the moment of inertia of the rod about an axis that is perpendicular to the rod and passes through the light end (10 points).

16kgm2

3. A hollow sphere of mass m is released from rest such that it rolls without slipping toward the loop of radius r=1.50m. Calculate the minimum value h such that it barely makes it around the loop. You may assume that the radius of the sphere is much less than the radius of the loop (15 points).
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4.25m

4. [image: image8.wmf]A uniform stick of mass m and length L is supported at the edge of a table on one end (point A) and at the fingertip of a Physics 4A student on the other (point B). The student suddenly removes the finger from point B. Calculate the angular acceleration of the stick about point A and the normal force acting at point A just after the finger is removed (18 points).

=1.5g/L

M=mg/4

5. A 5kg mass hangs from a frictionless pulley of the same mass. Assuming the pulley is a disk of radius R=12.5cm calculate the acceleration of the 5kg mass. Note: if you choose the proper technique, this problem can readily be solved without a free body diagram (15 points). 




A=(2/3)g
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