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Work and Force
So far, we've dealt mostly with objects which have a constant amount of total
energy, where that energy can change form between kinetic and potential. However,
we've also recognized the fact that energy can be transferred from object to object. We talk about how much
energy I give to an object when I lift it to a certain height, or how much energy an object loses when
friction bleeds away some of its energy as heat.

In physics, transferring energy between two objects is called work. The symbol for work is ΔE, "change in
energy". In order to do work, something needs to push the object (a net force Fnet). The object also must
move in order for work to be done; pushing against a locked door does no work. So, the distance Δs over
which I exert the force also matters.

Notice that if the force and the distance are in the same direction, the ΔE is positive, and if in opposite
directions, negative. Pushing along with the movement of an object gives it energy, while pushing against
the movement of an object takes away energy.

. 1 a) How much force does it take to lift a 25 kg box of books?

b) If I lift that box up 12 m, how much work have I done?

c) How much potential energy does it now have? (Use PE = mgh)

. 2 A 40 kg cart has a velocity of 10 m / s. I slow it to a stop in 5 s. It moves 25 m in that time.

a) How much force does this take? (a = Δv / Δt, F = ma)

b) How much work did I do?

c) How much kinetic energy did it start out with? (Use KE = .5mv²)

(In both of these problems you should see that the change in energy is the same whether calculated
through the new equation or the ones we had before)



. 3 I am standing on a skateboard and being pulled behind a car. The tension force in the rope is 150 N.
Assume that there is no friction on me.

a) If I am pulled forward 40 m, what is my ΔE?

b) What force does the rope exert back on the car?

c) How much work was done on the car?

(Newton's Third Law and the Law of Conservation of Energy are really two ways of saying the same
thing)

. 4 I push a 10 kg object up to a height of 4 m.

a) How much potential energy does it gain?

b) If I do this by pushing it along a ramp, exerting a force of 50 N, how long is the ramp?

. 5 I want to accelerate myself (mass = 65 kg) to a speed of 6 m/s.

a) How much kinetic energy do I need to gain?

b) If I have a distance of 30 m in which to accomplish this, how much force do I need to exert?


