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Free Fall Graphs
Now that you've
experienced both
equations and graphs, it should be clear that
equations are good for some tasks - such as
quickly figuring out the braking acceleration
of a car from watching it stop - but that we
would probably prefer to have a graph if
possible.

To finish up the unit, we will look back at
some more powerful techniques that we can
do with graphs. One of the clearest examples
of the superiority of graphs is free fall:
because every object in free fall has the same,
constant acceleration, in free fall we don't
even need to draw a new graph for each
problem. One position graph and its velocity
graph apply to all free fall problems.

I've drawn the graphs such that the apex (the
top of the object's flight) is time zero and
position zero. So, if I throw a ball up and it
goes up 20 m, I threw it from -20 m and I see
that it took 2 s to reach the top. I can even
consult the velocity graph for a time of -2 s
and find that I gave it an initial velocity of 20
m/s.

All the problems on this worksheet can be
done without making any calculations. All
you need to do is read the graphs on this
page.

. 1 I throw an object upward at 30 m/s.
a) How long will it take to reach its apex?

b) How far up will it go?

c) At what height above me will it be 4 s
after I threw it?



. 2 A person in skyscraper accidentally knocks a potted plant out his window.
a) If the plant passes his boss's window 2 s later, how far below him is his boss?

b) The plant is traveling at -40 m/s when it hits the ground. How high up was it dropped from?

. 3 I kick a ball straight up, and it takes 6 s to return to the ground. How high up did it go?
Hint: Notice that the end position is the same as the start.

. 4 I throw a ball upwards with a speed of 30 m/s. A friend waiting 25 m above my head has two chances
to catch it: on the way up and on the way down. How long a time would it have been in the air if they
caught it going up? Going down?

. 5 I throw a ball up to a friend in a tree, 15 m above me. My friend catches the ball 3 s later when it is
fallinng back down. How fast did I throw it?

. 6 a) Standing at the top of a 60 m tower, I throw a ball upward with velocity 20 m/s. How fast will it be
going when it hits the ground?

b) What would be the answer to that question if I had instead thrown the ball down at the same
velocity?


