Physics 2A Exam 3

09/20/06

PHYSICS 2A PRIVATE 

EXAM 3

April 6/7, 2000
Name:___________________SSN:______________
Rules for Exam:
1. Show your work on numerical problems. Do not expect any credit for a problem if I cannot logically follow what you have put on your paper.

2. Make sure you include units with each answer. One point will be deducted for each infraction.

3. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

4. In general you will not be penalized for incorrect sig. figs. However, one point will be deducted for each answer that has a ridiculous amount of significant figures. For example, a final answer quoted as 2.239389479 m/s is ridiculous.

5. Circle your final answers.
There are 5 pages to this exam.  Put your name on all pages of the exam.  Good Luck!
________________________________________________________ 
Conversion Factors:







1 mile= 5280 feet (exact)

1 day= 24 hours (exact)




1 km =0.6214 miles


1 year=365.25 days

1 inch= 2.54 cm
 (exact)
1 hour=60 minutes (exact)


1 gallon =3.785 liters=231 in3

1 km=1000 m (exact)

1 cm= 10 mm (exact)











1 minute= 60 seconds (exact)

Acceleration due to gravity =9.80m/s2= 32.2 ft/s2 downward

	
	          SCORE

	PART 1          (20 points)
	

	PROBLEM 2 (15 points)
	

	PROBLEM 3 (30points)
	

	PROBLEM 4 (15 points)
	

	     TOTAL      (80 max)
	

	PERCENTAGE (out of 80)
	


Name:_______________________

Fill in the blank short answer and multiple choice. (2 points each)

1. An open railroad car is coasting horizontally along frictionless rails. A girl on board starts throwing coal backward straight off the car. As a result, the railroad car 
a.
speeds up 
b. slows down
c. first speeds up then slows down
d. travels at a constant speed
2. Two people on roller blades throw a ball back and forth. After a couple of throws, they are (ignore friction)

a. standing where they were initially.

b. standing closer together.

c. moving away from each other.

d. moving toward each other.
3. Which of the following is one of Kepler’s laws?
a. The gravitational attraction of the Earth and the Sun provides a centripetal acceleration explaining the Earth’s orbit.
b. The gravitational and inertial masses of an object are equivalent.
c. A line segment drawn from the Sun to a planet sweeps out equal areas in equal time periods.
4. For an object moving along a circular (curved) path at constant speed

a. its acceleration is perpendicular to its velocity vector.

b. its acceleration is zero.

c. its velocity is constant.

5. Suppose you want to ride your mountain bike up a steep hill. Two paths lead from the base to the top, one twice as long as the other. Compared to the average force you would exert if you took the short path, the average force you exert along the longer path is

a.   four times as small.

b. four times as big.

c. half as small.

d. twice as big.

6. The energy associated with an object’s motion is called ____________________.

7. The fictitious force associated with the apparent outward force experienced by a driver rounding a curve is called _________________________________. 

8. A car is rounding a level curve. True or False (circle one): The work done by the frictional force between the tires and the road is equal to zero.

9. A car is rounding a banked curve. The road is frictionless. True or False (circle one): It is component of the normal force that is directed toward the center of its circular path that makes it possible for the car to go around curve. 

Name:_______________________
10. True or False: Suppose you are building a road with banked curve, and you use the equation tan(=v2/rg to design the banked curve for cars moving at a specific maximum speed and turning radius. The value you get for ( is generally much smaller than what is needed in the design.  

1. A
2. C

3. C

4. A

5. C

6. Kinetic Energy

7. Centrifugal Force

8. True

9. True

10. False

Problems

1. At the bowling alley, the ball-feeder mechanism must exert a force to push the bowling balls up a 1.0-m long ramp. The ramp leads the balls to a chute 0.5 m above the base of the ramp. Approximately how much force must be exerted on a 5.0-kg bowling ball? Assuming this force is constant and the object takes 3.5 s to reach the top of the ramp, calculate the average power generated by the force. (15 points)
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24.5N

7.0W

Name:_______________________
2. An 8.0-gram bullet traveling at 820 m/s is fired into a 1.0 kg block moving to the right at 1.0 m/s. The level surface is frictionless. After the bullet is imbedded into the block the system travels a short distance before reaching a 30-degree incline (see figure). 



a. Calculate the speed of the bullet-block system just after the bullet is imbedded into the block. (10 points)

7.5m/s
b. Calculate the kinetic energy of the bullet block system just after the bullet is imbedded into the block. (5 points) 

28.4J
c. Suppose the coefficient of kinetic friction of the incline is 0.2. How far up the incline plane does the bullet-block system travel? (15 points)


4.27m/s
Name:_______________________
3. The moon orbits the Earth at an average distance of 3.85x108m. Assume that this is the distance between the centers of the Earth and the moon. The mass of the Earth is 5.98x1024kg, and the mass of the moon is 7.35x1022kg. Find the period of the moon’s orbit around the Earth. Express it in days and compare it to the length of a month.  (15 points)

27.5 days
Note of interest: The period of the moon’s orbit around the Earth is a little over 2 days longer (than the value you get in solving this problem) in the Earth’s reference frame (full moon-to-full moon time period).

11. Two satellites A and B of the same mass are going around Earth in concentric orbits. The distance of satellite B from Earth’s center is twice that of satellite A. What is the ratio of the tangential speed of B to that of A?

a.    ½

b. 
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c.    1

d. 
[image: image3.wmf]2


e. 2
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