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Average Velocity
Today we were trying to figure out how far an object would go if it was accelerating
at a constant rate. We can get the displacement Δs from the rate of change equation
vavg = Δs/Δt, but what should we use for vavg? We discovered that if the acceleration is constant, we can
use the average of the start and end velocities as the average velocity.

To see why this is true, imagine that I start out going slow and speed up by a constant amount each second.
The slow speed at the start balances out the fast speed at the end; what really matters is the speed I had
right in the middle of the time.

We have a whole lot of equations to deal with now. If the
sketch to the right helps you remember what they all are and
get them ordered in your mind, more power to you. If it just
makes you more confused, don't feel bad about it. Just
remember: like in dimensional analysis, start out by writing
down what you have. Then, pick out an equation in which
you "have" all but one of the variables, and use it to find the
remaining variable and add it to your collection of "haves." If
you keep doing this, eventually you have to find your way to the answer.

If you find it a bit tricky identifying your "haves", look for key words like "start" and "end", and sneaky
ways of talking about the start and end velocity (like "comes to a stop" or "starts from rest").

Some of the answers are at the end for you to check yourself, so no work shown = no credit.
. 1 A car getting on the highway speeds up from 10 m/s to 25 m/s in 8 s. How far did it go in that time?

Find: vavg, then Δs

. 2 I start out going just 5 m/s, and accelerate at a rate of 2 m/s² for 6 s. How far did I go in that time?
Find: Δv, then vf, then vavg, then Δs



. 3 At the "skid school" extreme driving training that Mr. Z. went to once, he observed that when his car
was going 50 mph (22 m/s) he was able to stop in a distance of 55 ft (16.5 m).
a) How long a time did this take?
Find: vavg, then Δt. What does "stop" tell you?

b) What was the car's acceleration?
Find: Δv, then a

c)If the same car started out going at 75 mph (34 m/s) and braked with the same acceleration, how
long would it take to stop?
Find: Δv, then Δt

d) How far would it go in that time?
Find: vavg, then Δs

. 4 a) I start out going to the right at 6 m/s, and accelerate backwards at a constant rate. What will my
displacement (Δs) be by the time I'm headed back to the left at 6 m/s?
Find vavg, then Δs. If if makes you feel better, I can tell you that this all took exactly 23.74 s. But
really, you'll find that the time doesn't matter.

b) Suppose that I start out moving at 10 m/s and accelerating for 4 s brings me back to the spot I
started out at. Find my final velocity.
Find vavg, then vf

Answers: 1) 140 m 2) 66 m 3) b) 14.7 m/s² d) 39.4 m


