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Constant Acceleration
Today, we got the bright idea that we really don't care all that much for vf and we'd
like to be able to do without it. So, we found a way to solve for it in the acceleration
equation, then substituted it into the equation from yesterday, and just did a lot of mathematical wizardry
and waving of hands.

Eventually, we arrived at a new equation which looks just like all the others but is, supposedly, better,
because it uses just Δs, Δt, a, and vi. It can therefore tell us the position at any given time based just on
things we would know from the beginning, namely, a and vi.

So, here's where we find ourselves: we have equations defining change, which I won't bother to print here,
and then two rate of change equations connecting position to motion and motion to change of motion, and
one equation defining average velocity when the acceleration is constant. Then we have two bigger
equations for Δs, neither of which we really need but both of which can save us some work in certain
situations.

Again, when you are solving problems with these equations, all you need to do it write down what you have,
then pick out an equation in which you have all but one variable, and solve for that last variable, thus
adding it to your "haves." This process, repeated enough, will always get you to an answer.

. 1 Philip Rabinowitz of South Africa is considered the world's fastest
centenarian, clocking 28.7 seconds for the 100m dash.
a) If he had a constant acceleration the whole time, what would that
acceleration be?

b) How fast would he be going as he passed the finish line?

c) Using your knowledge of Latin, or a dictionary, tell me what a
"centenarian" is.



. 2 I start out moving foward at 6 m/s, and accelerate at -2 m/s². Fill in the chart below giving my Δs at
each time.

Time (Δt) 1 s 2 s 3 s 4 s 5 s 6 s

Displacement
(Δs)

. 3 Starting from rest, I run 50 m at an acceleration of 4 m/s². How long does this take?

. 4 I am running forward at 4 m/s when I suddenly realize that I left my keys at home, at a Δs of -60 m. I
want to get back home in 10 s. What should my acceleration be?

. 5 I accelerate at 3 m/s from an initial velocity of 2 m/s. How long will it take me to get to 26 m from
where I started?

Answers: 1) b) 7 m/s 3) 5 s 4) 2 m/s² 5) 4 s


