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Using Slope
Working from just a position graph, it is possible to create exact graphs of velocity
and acceleration. Remember, the "rate of change" relations that define what velocity
and acceleration are can be thought of either as an equation or as the slope of a graph:

Quantity Colloquially Physics Graph Equation

Velocity How fast something is
going.

The rate of change of
position with time.

The slope of a
position graph.

Acceleration How fast it is speeding up
or slowing down.

The rate of change of
velocity with time

The slope of a
velocity graph.

So, for example, suppose I had been given just the position graph below. I see that the position line is
straight for the first two seconds, meaning a constant velocity, and the object goes from 8 m to 5 m in the
first second, so that velocity is -3 m/s. I fill in a horizontal line at -3 m/s from 0s to 2s on the velocity graph.
I notice also that the velocity is zero at 5 m (so I put a point at (5 s, 0 m/s) on the velocity graph), and that
in the last two seconds the velocity is constant at +3 m/s.

I then fill in the accelerating portion of the velocity graph by connecting the to sides with a straight line. The
slope of that line is 1 m/s² (the object speeds up from -3 m/s to -2 m/s between 2 s and 3 s), so I fill in an
acceleration of 1 for that time period and 0 elsewhere.

. 1 Fill in the velocity and acceleration graphs below, using the process described above.



. 2 If necessary, I can find the slope even on a curved section of the graph. I do this by drawing a line
that is tangent to the curve (that is, lined up with it) at the point I want to measure, and then noting
how far up or down that line goes in the next meter.

In the graph below, guess the velocity at 5 s by drawing a tangent line there. Then, fill in the velocity
and acceleration graphs.

. 3 This graph looks more complicated, but you can solve it using exactly the same method as the first
graph - you don't even need to draw tangent lines.

. 4 Here, you will have to find several tangent lines in order to get the answer. Of course, the easiest part
of a curve to find the slope on is at a maxima or minima (the top or bottom of a "hill") where you
know the slope is zero.


