
ChAPTER 2: Describing Motion: Kinematics in One Dimension

Answers to Questions

A car speedometer measures only speed. It does not give any information about the direction, and so

does not measure velocity.

2. By definition, if an object has a constant velocity, then both the object’s speed and its direction of

motion are constant. Therefore the object CANNOT have a varying speed if its velocity is constant.

3. When an object moves with constant velocity, its average velocity over any time intervalis exactly
equal to its instantaneous velocity at all times

4. For both cars, the time elapsed is thedistance traveled divided by the
average velocity. Since both cars travel the same distance, the car
with the larger average velocity will have the naIler elapsed time.
Consider this scenario. Assume that one car has a constant
acceleration down the track. Then a graph of its speed versus time
would look like line ‘A” on the first graph. The shaded area of the
graph represents the distance traveled, and the graph is plotted to
such a time that the shaded area represents the length of the track.
The time for this car to finish the race is labeled “t1”.

Now let the second car have a much smaller acceleration initially, but
with an increasing acceleration. A graph of its velocity,
superimposed on the above graph and labeled “B”, might look like
the second diagram.

It is seen that at the time i when the first car finished the race, the
second car is going faster than the first car, because the hivy line is
“higher” on the graph than the line representing the first car.
However, the area under the “B” line (the distance that the second
car has traveled) is smaller than the shaded area, and so is less than
the full track length. For the area under the “B” line to be the same
as the area under the “A” line, the graph would need to look like the
third diagram, indicating a longer,time for the second car to finish
the race.

5. There is no general relationship between the magnitude of speed and the amgnitude of acceleration.
For example, one object may have a large but constant speed. The acceleration of that object is then
0. Another object may have a small speed but be gaining speed, and therefore have a positive
acc leration. So in this case the object with the greater speed has the lesser acceleration.

Or consider two objects that are dropped from rest at different times. If we ignore air resistance,
then the object dropped first will always have a greater speed than the object drop1ed second hut
both will have the same acceleration of 9.80 m/s.

6. The acceleration of both the motorcycle and the bicycle are the same, since the same change in
velocity occurred during the same time interval.

If you do a further calculation, you will find that the distance traveled by the motorcycle during the
acceleration is 17 times the distance traveled by the bicycle.

© 2005 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they

currently exist. No portion of this material may be reproduced, in any form or by any means, without pemission in writing horn the
publisher.

(I

12


