Force

a force influences a object to deviate from its free motion (straight lines in inertial frame).
it is tied to the concept of mass.

Newton's 2nd law .

applying the same force, f, to two objects
of masses m < M

has dif ferent ef fects.

x expressions for f in certain situations are determined by experiments x
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mx = —k x,

mX = f(x),

Taylot expansion of f around x =0

x = displacement from equilibrium

k spring constant

fO) =

mix = f'(0) x + O(x?)
f'(0) < 0, stable’
f"(0) >0, 'unstable’.
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Rotational motion
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0 = w (angular velocity)
8 = a (angular acc.)
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mg - iq =f - iq

what happens if we apply T to q?

1. when T || g nothing happens
2. for general T, only the component tangent to the circle
has ef fect on the motion
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ig = © (isthetorque)

mt?  is the moment of inertia

is the angular momentum

linear motion rotational motion
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position and velocity space = state space or phase space

‘ef fective potential’

in R3 replace

q, q, subject to T

for a general particle moving, we may define its 'instantaneous angular velocity’,...

- iq with gXx .

qgX mq (angular momentum)
= gX J (torque dueto )

I is called the inertia tenso::,)it is a linear map .

reminders

lo = C

(@aX b)-¢ =det(a,b,¢c) = — (ax¢)-b

(@axb) x¢c=(@c-b)a — (c-a)b
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