Test 1 solutions: Problem 2 (Estimation Problem: 15 points)

You and a friend are planning a two-week vacation out to the West Coast for a wedding in San Francisco
next summer. However you’re both on a tight budget. Your friend thinks it would be cheaper to drive his
car than fly. A cheap plane fare from Orlando International Airport to San Francisco is $400 round-trip.
Realistically estimate your travel expenses to and from the West Coast to see if your friend is right. What
would your average speed be going from Orlando to San Francisco if you drove? Assume you will have free
room and board at a relative’s house once you arrive. Be sure to explicitly state all assumptions.
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Instructor’s Note: This is an excellent solution. The only thing that could be improved would be
more use of symbol formulas on the previous page and better attention to units, i.e. 480 miles/day.

For estimates of the distance from Orlando to San Francisco, acceptable values were between
2,000 and 6,000 miles. Speeds of up to 80 mph were allowed but to receive full credit you need to
account for tickets and lower speed limits (sections of the road are limited to 55 MPH).



Test 1 solution: Problem 3 (Essay 11 points)

You may use diagrams and equations but no calculations in your response for this problem.
USE WHAT YOU’VE LEARNED FROM CLASS SO FAR TO GIVE A CONVINCING
EXPLANATION OF YOUR ANSWER.

Two carts roll toward each other on a level table. The vectors represent the velocities of the carts
just before and just after they collide.
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A. Draw and label a vector for each cart to represent the change in velocity from before to after
the collision. Make your vectors consistent with the vectors drawn above.
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B. How do the magnitude and direction of Cart A’s average acceleration compare with Cart B’s
average acceleration over the time interval shown? Explain your reasoning well enough to
convince a classmate who disagrees with you.
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Instructor’s note: Essay questions are graded by listing all the key points that need to be included

for a complete solution. Full credit is given if the essay is coherent and includes 80% of the key
points.



The key point in the 2" part of the essay is that average acceleration is proportional to delta v and

points in the same direction. Thus looking directly at the Av vectors lets us compare the direction
and relative magnitude of the average acceleration vectors for carts A and B. A complete solution

would also include a comment on why the average acceleration vectors look the way they do. Here
follows two examples:
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Test 1 Solution: Problem 4 (16 points)
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A. Determine the speed of the ball at t = 2.1 s. Show your work.
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Determine the magnitude of the acceleration of the ball at point A (halfway up the second incline).
Show your work.
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On the diagram above, draw an arrow indicating the direction of the acceleration of the ball at point A.
Explain why you drew the arrow the way you did.
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.the turnaround point). If the acceleration at the turnaround point is zero, state that explicitly. Explain
why you drew the arrow the way you did.
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Instructor’s note: This is a pretty good solution. There were only two things that kept it from
receiving full credit. One was lack of symbolic solutions in parts A and B. The other was the
reasoning in part D. A complete solution to part D would describe how the ball slows down going
up the ramp, comes to a stop, and then speeds up down the ramp back the way it came. Thus the
ball has an acceleration down the ramp right before turn around and right after. If the ball had
zero acceleration at the turn around point, it would stop and just stay there.



Test 1 Solution: Problem 5 (18 points)

One day in the early 1960’s, at 11 AM the eye of hurricane David passed over Orlando heading due North at
a speed of 40.0 km/h. Three hours later, the course of the hurricane shifted to Northeast towards the Florida
Atlantic coast and its speed decreased to 30.0 km/h. David continued on this course at this speed for eight
hours before turning due north again.

A. How far from Orlando was the hurricane at 7 PM on the same day?
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B. What was David's average s;;eed during this time?
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C. What was David's average velocity during this time?
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D. Sketch a vector representing hurricane David's average acceleration during this time.
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Instructor’s note: A very good solution with two minor omissions. First the solution does not show the
calculation for distance or displacement for s1 and s2. Second, part C with average velocity should indicate
the direction of the velocity explicitly. A note saying the direction of the velocity is in the direction of the
displacement calculated in part A would have been sufficient.



