
Professor	Jasper	Halekas	
Van	Allen	Lecture	Room	1		
MWF	8:30-9:20	Lecture	
	



¡  Iowa	Voter	Registration	Deadline	is	October	
29	(two	weeks	away).	

¡ Make	sure	you	are	registered	

¡ Make	sure	your	voice	is	heard!		



¡  Acceleration	=	0	
§  Net	External	Force	=	0	
▪  All	external	forces	balanced	

¡  Angular	acceleration	=	0	
§  Net	External	Torque	=	0	
▪  All	external	torques	balanced	



¡  A	meter	stick	is	balanced	at	its	midpoint.	I	put	
a	1	kg	mass	at	the	end	of	the	stick	(x	=	50	cm).	
If	I	also	have	a	5	kg	mass,	where	should	I	place	
it	so	that	the	meter	stick	is	balanced?		

A.  x	=	-50	cm	
B.  x	=	-10	cm	
C.  x	=	10	cm	
D.  x	=	-20	cm	
E.  x	=	-25	cm	



¡  A	meter	stick	is	balanced	at	its	midpoint.	I	put	
a	1	kg	mass	at	the	end	of	the	stick	(x	=	50	cm).	
If	I	also	have	a	5	kg	mass,	where	should	I	place	
it	so	that	the	meter	stick	is	balanced?		

A.  x	=	-50	cm	
B.  x	=	-10	cm	
C.  x	=	10	cm	
D.  x	=	-20	cm	
E.  x	=	-25	cm	









¡  Torque	=	Force	F	*	Lever	Arm	L	

§  Torque	on	a	portion	of	an	object	mi		at	position	xi	
▪  τi	=	Fi	*	xi	

§  Total	torque	
▪  τ	=	ΣFixi	=Σmiaixi	=	M*(Σmiaixi/M)	=	M*g*Lc		
▪  Since	gravitational	acceleration	g	is	the	same	for	every	
portion	of	the	object:	
▪  Can	treat	object	as	if	total	mass	M	at	center	of	mass	Lc	

¡  Use	CM/CG	with	translational	force/acceleration	
	







¡  Imagine	that	we	balance	a	meter	stick	
weighing	160	g	with	a	suspended	weight	on	
one	end	that	also	weighs	160	g.	Where	should	
the	balance	point	be	located?		

A:	x=0 	 				B:	x	=	0.25 									C:	x	=	0.5	 								D:	x	=	0.75	
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To see the relation between torque W and angular acceleration D , consider a mass m at the end of 
light rod of length r, pivoting on an axis like so: 

 
 
Apply a force FA to the mass, keeping the force perpendicular to the lever arm r. 

 
 
acceleration atan  =  r D�
�
Apply Fnet = m a, along the tangential direction:     
FA  =  m atan  =  m r D�
 

Multiply both sides by r  ( to get torque in the game ):   r FA  =  (m r 2) D�
�
Define  "moment of inertia" =  I  =  m r 2

   
 
�� � W  =  I � D  ( like F  =  m � a ) 
 
 
Can generalize definition of I: 
 
Definition of moment of inertia of an extended object 
about an axis of rotation: 
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Examples: 
x 2 small masses on rods of length r: 
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I	=	mr2	=	“Moment	of	Inertia”	




















