Physics 4A

8/18/08

PHYSICS 4A EXAM 5PRIVATE 

December 6, 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


	

	Prob 1 (20 pts)
	

	Prob 2 (10 pts)
	

	Prob 3-5 (13pts)
	

	Prob 6 (20pts)
	

	Prob 7 (20 pts)
	

	Prob 8 (15 pts)
	

	TOTAL (98 max)
	

	% (out of 98)
	

	
	


PROBLEMS

1. A cable attached to a 4.80 m rod that can pivot at its base supports a 10,600 N shark. (Neglect the weight of the rod.) Calculate the tension in the tie-rope between the wall and the rod and the horizontal force exerted on the base of the rod if the system is in the position shown. Don’t forget to include a free-body diagram in your solution (20 points).
[image: image1.png]



T=5380N

R=5060N
2. An 18ft plank is supported on two rocks 6ft and 2ft from opposite ends. The plank weighs 100 lbs. How far can a 150lb a man walk to the right before the plank tips up and hits him. What are the forces at A and B when the plank begins to tip (10 points)
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X=2ft

Fb=250lb

Fa=0

3. Complete the following statement: In general, the term stress refers to (4 points) 

A. a change in volume. 

B. a change in length. 

C. a force per unit area. 

D. a fractional change in length. 

E. a force per unit length.

4. An aluminum wire and steel wire of the same length and diameter are joined to form a wire twice their original length. The wire is fastened to the roof and a weight W is attached to the other end. Neglecting the mass of the wires, which of the following is true (4 points)?

A. The aluminum portion of the wire will stretch by the same amount as the steel wire.

B. The tensions in both portions of the wire are the same.

C. None of the above statements is true.

5. Consider a hypothetical planet in our solar system whose average distance from the Sun is about four times that of Earth.  Determine the orbital period for this hypothetical planet (5 points). 

A. 0.25 year 

B. 2.5 years 

C. 4 years 

D. 8 years 

E. 16 years

C,B,D
6. Calculate the gravitational field of a solid sphere of density (r)=Cr, mass M and radius R at points r1<R and r2>R. Sketch a graph of the magnitude of the gravitational field as a function of r, the distance from the center of the sphere. Don’t forget to determine the value of the constant C. (20 points). 


C=M/R4
g=GM/r22 in r direction outside sphere

g=GMr12/R24 in r direction outside sphere

The graph should be obvious
7. A rocket is fired at 36.9° to the local vertical with an initial speed v0 = (GM/R)1/2 , where M is the mass of the earth and R is its radius.  What is its maximum distance from the earth’s center? You may neglect air friction and the Earth’s rotation. You must show all your work (20 points).
r=1.8RE
8. A 600kg satellite orbits the Earth at a constant altitude of 200km. How much energy must be added to the system to move the satellite into a circular orbit with altitude 400km? (15 points).
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