Conservation of Energy

# We can define a quantity which is conserved in all physical
processes: Energy

® Power: Only consider initial and final states

® There are different manifestations of that quantity

* e.g. Kinetic Energy: K =% m v?

* To better define energy let’s first look at forces



(Non)Conservative Forces

# There are two types of forces:

# Conservative Forces:
Work iIs path independent

#* Nonconservative Forces:
Work Is path dependent
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» Conservative Force

Potential Energy

ext = Fext d = Mg h cos0° =
mgh = mg (Y,-y,)

IS different

 Weye = Mg (YY) = Mgy,-mgy; =

> Define potential energy: U=mgy

(exerted

U,-U, = AU

(or U=mgy+C)



® AU =-W,, (= -JF;dl)

# Only for conservative forces

® Spring: AU = U(x) —-U(0) =

Potential Energy

(- JE dl = - J(-kx) dx =) Y2 k X2

®UKX) =% kx?
©®E=K+U, E=const,,E;=K;+U; =K, +U,=E,

# Determine force and do problems



