Conservation of energy 4.4 

Conservation of Energy means that energy cannot be created or destroyed (only change from one form to another). Other things that are “conserved” are electrons (i.e. charge), mass, momentum. These things cannot be created or destroyed either. Energy is unusual in that the type of energy can change (you don’t have types of electrons, …). Note that each time energy is changed from one form to another, a certain amount ends up as thermal energy. This energy is normally no longer available to do Work . The study of this is called thermodynamics.

The three laws of thermodynamics can be paraphrased as
I. You can never win, you can only break even.
II. You can only break even at absolute zero.
III. You can never get to absolute zero.

Notice that if these things cannot be created or destroyed, we cannot explain where they came from! The study of this is called theology (or sometimes cosmology).

So far we have only looked at two types of mechanical energy: kinetic and gravitational

Using conservation of energy we can often solve problems faster and easier than using equations of motion. There will be some problems that we can now solve that we were unable to do any other way. There will also be some problems that we cannot solve using conservation of energy. Notice in particular that the quantity of TIME does not appear anywhere in energy equations. We may be able to solve force problems by involving the ideas that W = (E and W = F(d , but this is often awkward and not always intuitive to me.

W = (Ek

( This is called the Work Energy Theorem.

Homework: conservation of energy (no springs yet):  pg 197 #1,3,4-7 (pendulum) ,8** 

http://www.calacademy.org/products/pendulum/
pg 200#11-14     Pg 201#3,5,6,7,8,10

From Barry Panaf:

You can think of potential energy as the energy “that is stored, waiting to be released”. Other examples of potential energy are chemical potential energy (batteries, explosives and donuts have lots of this), and nuclear potential energy (uranium and plutonium have lots of this). Another important example of potential energy is the energy that can be stored in a spring. We term the potential energy of a spring that is not in its relaxed state elastic potential energy, and can symbolize it as US (S for spring). US = ½kx2 (recall that k is the “spring constant” and x is the degree of the stretch / compression). Note that potential energy exists only for conservative forces. A conservative force is one that “conserves” (or “preserves”) the energy in a usable, returnable manner: the energy put into lifting an object is easily returned by dropping it; the energy put into stretching a spring is returned by releasing it etc. Conservative forces have the important property that the work done by a conservative force is independent of the path taken - only the overall displacement matters. As an example, the same work is done in lifting an object one meter, compared to lifting the same object two meters, then lowering it one meter (both have the same displacement, and the path traveled does not play a role in the work done). Friction, on the other hand is a typical non-conservative force. Friction can do a lot of (negative) work if an object is dragged back and forth, even if the displacement is small or zero.

We can generalize the work-energy theorem as Wtot = (K


The concept of “mechanical energy” (M.E.) is useful here: we define M.E. to be the sum of kinetic energy (K) and potential energy (U). M.E. = K + U. The Law of Conservation of Energy can then be written as M.E.f = M.E.i + W for situations in which there are only potential and kinetic energies.

“energy you end up with is the same as the energy you started with, plus any amount of work done –since work is a transfer of energy.”
