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Physics 121C, Autumn 2002 Exam 1 October 18

V. [20 points total]

Two skaters, K and L, approach on a path and nearly collide. The velocity vectors of the skaters just
before, t = 0 s, and just after, t = 2 s, the near collision are shown below and drawn to scale.  Assume
that the acceleration of each student is constant between t = 0 s and t = 2 s.

18. [7pts] Draw an arrow in each of the boxes at right to indicate the
direction of the average velocity for each skater between t = 0 s
and t = 2 s.  Label the arrows clearly on the diagram.  Explain
your reasoning.

During constant acceleration, average velocity is equal to the
average of the initial and final velocity, or

r r r
v v vave i f= +( ) /2 .

As shown in the diagram at right, the average velocity vector can be found graphically by
adding the initial and final velocity vectors head to tail.  The resultant vector has twice the
magnitude of the average velocity vector but the same direction.

19. [3pts] Is the magnitude of the average velocity of skater K greater than, less than, or equal to
the magnitude of the average velocity of skater L?  Briefly explain your reasoning.

The above diagram shows that the average velocity vector found for K is longer than the
average velocity vector found for L, so the magnitude of the average velocity for skater K is
greater.

20. [7pts] Draw an arrow on each of the grids at right to indicate
the direction of the average acceleration for each skater between
t = 0 s and t = 2 s.  Label the arrows clearly on the diagram.
Explain your reasoning.

Average acceleration is defined as the change in velocity
divided by the corresponding change in time, orr r
a v tave = ∆ ∆/ .  According to this relationship, the average
acceleration vector and change in velocity vector have the same direction.  The change in
velocity vectors for skaters K and L are found graphically in the diagram shown at right.
Change in velocity can be thought of as the vector that must be added to the initial velocity in
order to get the final velocity, or   ∆

r r r
v v vi f+ = .

21. [3pts] Is the magnitude of the average acceleration of skater K greater than, less than, or equal
to the magnitude of the average acceleration of skater L?  Briefly explain your reasoning.

The above diagram shows that the average acceleration vector found for K is longer than the
average acceleration vector found for L, so the magnitude of the average acceleration for
skater K is greater.
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