
 

our view of mechanics is how
a system interacts with its

surroundings

surroundings
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These conceptual statements are

codified by the following 3

governing principles



Forces cause changes in momentum
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Torques cause changes in

angular
momentum
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We will explore each in turn and we
have already begun our study of linear
momentum through Newton's Second

Law
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But let's start our exploration
with energy
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our model for kinetic energy stems
from a series of experiments dropping
stones into clay The depth of
the hole made was proportional



to the square of the impact speed

Through many experiments we have

quantified the kineticenergy of a point
particle

we also use
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this is the classical kinetic
energy as we know now its
the energy of motion in the
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x x x in 1,4
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as Δ8 0
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of motion is possible DKI



Example prig Model
y F KX

YD allow the spring to
move from Xoto X

that corresponds to a speed of vo V respectively
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Kx2 potential energy of a spring
Mass system
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energy

Total Energy Kinetic Potential

You're
likely seen this previously

but the existence of a potential is
not a given in all circumstances

We need a conservativeforce

Let's look at a less obviousexample
a periodic lattice chain ofatoms
that can interact with an electron
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We can find v given 1 note there's

ambiguity w.it direction
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More importantly note we canderive apotential
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Again Kth const justvery
different U's

Conditions for a conservativetone

Eachonditimandefinthe
others as they are mathematically
related
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Why do these imply eachother
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Semmay offurgy Results

E TTV KTU
in w

both used to describe KEAPE
conservation of energy

O

when all the forces are conservative

energy is conserved really mechanical
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function
of positiononly
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Iii F DU the force is
the negative
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potential energy difference ΔU

What about conservation of P L
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Let's start with conservation ofp
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for a given object i there are internal
and external forces
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the internal
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force of j on i note jti
Forexample solar system no selfinteractions
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this sum is equivalent to picking
one object at a time and not double

counting
N
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if there are no externalforces

Int Fiat
dp
4s EE 0Mffkffhh

So if the system has no

external forces dPsys dt o

and ΔPsys o or Psys Psys i
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What form might we expect for ΔI O
when there are no external forces
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