PHYS 111 Notes
Jordan Seider

Pulleys with finite mass:
Considering two masses attached by a rope that passes over a massive pulley with mass mp and radius R where static friction keeps the rope from slipping on the pulley.

CONSTRAINTS – i) Speed of rope = speed of rim of pulley
				          = speed of masses
Vrope = Vm,1 = Vm,2 = Vrim = (omega)R

 	ii) 				|arope| = |am,1| = |am,2| = |arim| =(alpha)R

Torque on a Pulley:
When looking at Newton’s Second Law for a massive pulley, the tension is not equal on both sides of the pulley.

mp            - 	is not equal to 0
I                - 	is not equal to 0 
T1             -	is not equal to T2

Work and Power done on rotational motion:

w = τΔθ
^This is the rotational equivalent to w = Fd

Power = τω
^This is the rotational equivalent to P = Fv

Rolling motion:
This is a combination of rotation and translation.

TRANSLATION – The centre of rotation is translating
ROTATION – The object rotated about the centre of rotation

Velocity of centre of rotation = Vc = ωR

Keep in mind – 
The point at the bottom of a rolling object is instantaneously at rest.
Static friction is acting on a rolling object, not kinetic friction.
Assume rolling without slipping.

Kinetic Energy:
Total KE 	= KEtrans + KErot
		= ½ mvcm2 + ½ Iω2
Potential Energy:
PE is associated with the centre of mass. 
Consider a block rotating around one of its corners.

Angular momentum:
Translational Equation – 	ρ = mv
Rotaional Equation – 	L = Iω
[bookmark: _GoBack]^We use +/- to distinguish from a counterclockwise and clockwise direction.
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