
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.

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.

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.

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.
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The key point in the 2nd part of the essay is that average acceleration is proportional to delta v and
points in the same direction.  Thus looking directly at the ∆v 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:


