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Work on a Graph
The equation to the left is just the "work" equation from
yesterday, rearranged a bit. You should recognize it as a rate-of-
change relationship: Force is the rate of change of energy with respect to position. In
other words, if I am looking at a position-energy graph like the ones we've been using

for the last week, the slope of one of the lines, the amount that line goes up for every meter you go over to the
right, is a force.

So, for example, on the graph shown to the right, you should recognize
that there is a negative net force on the object, since the total energy is
sloping down as you go to the left. You can even say that that force is
exactly 5 N: it slopes down 10 J every 2 m. You could also identify, from
the slope of the hill, the force the hill exerts on the object; this doesn't
change the total energy, but transfers potential to kinetic energy.

Just remember: the slope of the total energy line is an external force
exerted on the object; the slope of the potential curve is the force
responsible for converting between kinetic and potential.

. 1 A 4 kg chair starts out not moving, on a
flat surface. I push it forward for a
while, speeding it up, then let friction
slow it to a stop. The graph of total
energy is shown to the right.

a) What is the net force in the first 6 m?

b) What is the net force in the next 12 m?

c) How big is the friction force?
(This is what slowed it down)

d) How big a force was I exerting?
(Remember that I was fighting friction and still producing a net force)

e) What was the fastest speed the chair had?



. 2 The ramp shown here is 10 m long and 3 m high. How
much net force does a ball feel when placed on this ramp?

. 3 The graph below shows the total energy and potential energy for an objct as I push it up a hill and then
let it roll into a valley.

a) At what meter mark did I stop pushing?

b) Is there any friction?

c) With how much force was I pushing?

d) How much force is exerted by the hill...

At 3 m? At 8m?

At 13 m? At 18 m?

(Make sure that you get the sign correct, based on whether it pushes right or left)
e) As I was pushing up the hill, was the object speeding up or slowing down?


