LECTURE #20 —- SUMMARY

: K varies along this path.
Cons.ervatlon .Of Energy < Where is the energy going?
Consider throwing a ball upwards. ential
W_=0 K,=K, inaclosed path <4 Vi Ké RESIES SIS
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Now consider a general path and assume that only conservative forces act:
Wnet = _‘-'E:et dF Z%meZ _%mviz
In this case, Wis independent of the path and .. we can make up a path.
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There is a TOTAL quantity that doesn't change along the path.

Define potential energy: U(r)y=U(r,)- jFC odr

net

where U(T) is just a reference value, F°, refers only to conservative forces.

Equation (a) becomes: Imv? +U(F) = tmv?2 +U(T)

Define mechanical energy: |E,,(f)=1mv? +U(r)
Thus, the mechanical enerqy is constant when only conservative forces are
acting. This is the Law of Conservation of Mechanical Energy: |E,(F)=E,.(r)
It can also be written as: K+U=constant or AK+AU=0

_ .
F. edr

How do we calculate potential energy? AU(r, — r)=U(r)-U(r,) = -

[ S——

= change in potential energy from r, to r
= - of work done on an object by conservative forces

(1) Gravitational potential energy: |AU = mgAy

gravitatio nal

from AU(A — B)= IF o dr = —[(0x AX) + (—-mg x Ay)] = +mg Ay

(2) Potential energy of springs: AU =1kL? (or AU = 1kAx?)

spring

L
from AU(0 — L) jFde = j(—kx Jdx = L1KL2

0
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