Physics 4A

8/18/08

PHYSICS 4A EXAM 1PRIVATE 

September 9, 2002
Name:____________________   ID CODE:________________
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  (16 pts)
	

	Prob 1 (10 pts)
	

	Prob 2 (20 pts)
	

	Prob 3 (18 pts)
	

	Prob 4 (15 pts)
	

	Prob 5 (15 pts)
	

	TOTAL (94 max)
	

	% (out of 94)
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Multiple choice and short answer questions (4 points each)

You are to launch a rocket from a cliff (about 100m above the ocean) with one of the following velocity vectors

I. v=20i+70j
II. v=-20i+70j
III. v=20i-70j
IV. v=-20i-70j
In your coordinate system, x runs along level ground and y increases upward. Use this information to answer the following two questions.

1. Rank the vectors according to launch speed of the rocket from greatest to least. Note ties are possible.

____All same___________________________________________________________

2. Rank the vectors according to time of flight of the rocket from greatest to least. Note ties are possible.

__________ I&II tie_______ III& IV tie_____________________________________________

3. If 
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 which if the following is true regarding 
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A. They must be perpendicular to each other.

B. They must be parallel to each other.

C. They must both be zero vectors.

B
4. A ball is thrown straight up. It passes three windows that are identical in size. A student measures the average speed of the ball as it passes each window. In which case is the average speed of the ball greatest?


A. As it passes window 1

B. As it passes window 2

C. As it passes window 3

D. The average speed is the same in all cases

A


PROBLEMS
1. A rocket is launched at 30o above the horizontal with |vi|=46m/s and |a|=30m/s2.  It moves along its initial line of motion for 5.0s. At this time its engines fail and the rocket proceeds to move as a free body.  How long does it take to reach its maximum height? Hint this problem is only worth 10 points.

10s after engine fails
2. The position vector of an object is r=(16/t)î+(40t-16/t2)ĵ. What is the magnitude and direction (with respect to the x-axis) of its acceleration at t=2.00s (20 points)?

7.2m/s/s 56.3 degrees below x-axis
3. The figure below shows a particle traveling counterclockwise in a circle of radius 8.0m. The acceleration is indicated for a certain time t. Calculate the magnitude of the centripetal acceleration, the tangential acceleration, and the tangential velocity of the particle. Is the speed of the particle increasing, decreasing, or constant? (18 points).


V=16.8m/s ar=35.4m/s/s=at
decreasing
4. A projectile is launched at an angle . Find  such that the maximum height of the projectile is equal to its horizontal range (15 points).

76 degrees
5. A particle is given an initial velocity v. It moves at constant velocity for 2.0s. Then it accelerates at a constant rate for 4.0s. And finally it slows down at a constant rate to its initial speed in 2.0s. Sketch as accurately as you can the velocity vs. time graph, the acceleration vs. time graph, and the position vs. time graph for this particle (15 points).

See instructor
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