
Name:
Period:
Mr. Z.'s Physics Class
Due: 5/30/06

Rate of Change Final Review
As we have said before, all the physics measurements that we talked about in the start
of the year describe one of three things: the state of an object, its motion, or the change
in its motion. There are simple equations to convert one thing into a similar thing: it is easy to use a velocity to
find a momentum or kinetic energy, because they are all equivalent ways to describe motion. But if I want to
convert one sort of thing into another sort of thing, I have to use the idea of rate of change. Rate of change is a
measurement of how fast one thing changes when another changes; you calculate it by dividing the change in
one thing by the change in another.

If I draw a graph with time along the x axis and position along the y axis, the average rate of change between
two parts of the graph is the change in position between those two points, divided by the difference in time
between those two points. In other words, the average rate of change between two points on the graph is the
slope of the line between them. 

For example, in the position graph above I can see that, between t = 0s and t = 2s, the position remains
constant at s = 3 m. Since the position is not changing, the velocity (which is the rate of change of position) is
zero. From 4 to 5 s, I look at the slope and recognize that the velocity is -2 m/s, and from 8 to 9 s it is 1 m/s.
The acceleration must therefore be -1 m/s² in order to change velocity from 0 m/s to -2 m/s between 2 and 4s,
and the acceleration must be +1 m/s² in order to speed up from -2 m/s to 1 m/s in the three seconds between 5s
and 8s.

. 1 For this question, refer to the graph above.
a) What is the position at t = 4.5 s?

b) What is the velocity at t = 4.5 s?

c) What is the acceleration at t = 4.5 s?

d) What is the change in position (Δs) between t = 1 s and t = 5 s?

e) What is the average velocity (vavg) between t = 1 s and t = 5 s?

f) What is the average velocity from t = 0 s and t = 9 s?



. 2 As you answer the questions below, fill in the corresponding information in the graphs above.
a) At what time is the velocity zero?

b) What is the velocity at the end?

c) During what time is the object accelerating?

d) What is the acceleration? (Make sure you get the sign right)

e) What is the velocity during the first second? (It's a constant velocity)

f) Fill in the rest of the velocity and acceleration graphs, if you haven't already.

. 3 A runner starts out at s = 0m , not moving. He speeds up for 4 s, at which point he is at s = 20 m. He
then continues running at a constant velocity and crosses the finish line, 100 m from where he started,
with a total time of 12 s.
a) Find the Δs, Δt, and v between the times 4 and 12 seconds.

b) Find the Δv, Δt, and acceleration for the time he was accelerating.

c) Where would he be at t = 15 s, if he kept running at the same velocity?

. 4 I have a plate of 30 brownies and 50 cookies. Five minutes later, there are 10 brownies and 40 cookies.
a) Find all of the following:

b) How many cookies will be left when the brownies run out?

c) How long, if things continue at this rate, will it take for the cookies to run out?


