Physics 4A

8/18/08

PHYSICS 4A EXAM 2PRIVATE 

September 27, 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!


Equations, Conversion Factors and Constants:


	Scores


	

	Part 1  (24 pts)
	

	Prob 1 (10 pts)
	

	Prob 2 (25 pts)
	

	Prob 3 (15 pts)
	

	Prob 4 (25 pts)
	

	TOTAL (99 max)
	

	% (out of 99)
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Multiple choice and short answer questions (4 points each)

1. An object of mass m rests on a horizontal surface. The coefficient of static and kinetic friction is s and k, respectively. The frictional force acting on the object. 

A. smg

B. kmg

C. 0

2. The motion of a 2.0kg particle along the x-axis is described by x=5.0+3.0t2. The net force acting on the particle at t=2.0s is 

A. 6.0N

B. 12.0N

C. 24.0N

D. not enough information provided

3. As a car moves up a hill, there is a force of friction between the road and the tires rolling on the road. The maximum force of friction is equal to

A. the weight of the car times the coefficient of kinetic friction.

B. the normal force of the road times the coefficient of kinetic friction.

C. the normal force of the road times the coefficient of static friction.

D. Zero

E. the weight of the car times the coefficient of static friction.
4. A bucket of mass m is lowered with a rope at a constant acceleration. As a result, the tension in the rope is

A. greater than mg

B. less than mg

C. equal to mg

D. none of the above

5. A particle is moving in a horizontal circle at constant speed. On can conclude that the ___________  is constant.

A. velocity

B. acceleration net force

C. none of the above

6. A force F is pulling 100 railroad cars of equal mass M (assume no friction).  Calculate the net force on the 24th car.  

A. 0.01F



B. 0.3F



C. 0.6F



D. F

C,B,C,B,C,A
PROBLEMS

Note: free-body diagrams are required for each of the following problems in order to receive full credit. You must isolate the free body diagrams for each object in each problem.

1. In a concrete mixer, cement, gravel, and water are mixed in a slowly rotating drum. If the drum spins too fast, the ingredients stick to the wall instead of mixing. Assume that the mixer has a radius R=2.0ft, and that its mounted with its axle horizontal. What is the fastest that the drum can rotate without the ingredients sticking to the drum wall all the time. Assume g=32ft/s2. (10 points).


8.0ft/s
2. Three blocks that are connected by cables are pulled across a frictionless surface as shown below. Draw free-body diagrams and calculate the acceleration of the blocks and the contact forces between the blocks. (25 points).

a=3.0m/s/s

F21=15N

F23=9N (last (object)



3. A block of mass m is placed on a rough incline plane.  The angle of the incline is adjustable. If the coefficient of static and kinetic friction is 0.30 and 0.10, respectively, calculate the angle  in which the mass begins to slide down the plane. You must derive your equation(s) from your free body diagram to get full credit. (15 points).


17 degrees
4. A mass m=0.275 kg is connected to a revolving vertical axle by two strings of length,  l1 and l 2, each making an angles  with the axle as shown below. Both the axle and the mass are revolving with a rotational period T. If T=2.00s and l1=2.00m, calculate the tensions in the upper and lower strings (25 points).


T1=3.7N

T2=1.0N
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