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¡  Conservation	of	momentum	for	two	bodies:	

§ m1v1f	+	m2v2f	=	m1v1i	+	m2v2i	

§  True	as	long	as	no	net	external	force	acts	on	the	
bodies	

§  True	even	if	total	mechanical	energy	is	not	
conserved!	



Suppose you are on a cart, initially at rest on a track with 
very little friction. You throw balls to the left. Is the cart 
put in motion? 
 

A: Yes, it moves to the right. 
B: Yes, it moves to the left. 
C:  No, it remains in place. 
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¡  Elastic	collisions	
§  Kinetic	energy	is	conserved		
▪  Corresponds	to	objects	that	bounce	perfectly	

¡  Inelastic	collisions	
§  Kinetic	energy	is	not	conserved	
▪  Corresponds	to	objects	that	don’t	bounce	perfectly	

¡  Totally	Inelastic	Collisions	
§  Corresponds	to	objects	that	stick	together	after	
colliding	



A.  Vf	=	2	m/s	
B.  Vf	=	3	m/s	
C.  Vf	=	4	m/s	
D.  Vf	=	6	m/s	

Assume	a	perfectly	inelastic	collision	
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¡  By	conservation	of	momentum:	

¡  (m1+m2)vf	=	m1v1i	+	m2v2i	

¡  vf	=	(m1v1i	+	m2v2i)/(m1+m2)	

¡  This	is	the	“center	of	mass	velocity”	
	











¡  For	any	1-d	collision	between	two	objects	
with	equal	mass	colliding	elastically,	the	two	
objects	simply	trade	velocities	





¡  You	are	given	two	carts,	A	and	B.	They	look	identical,	and	
you've	been	told	they	are	made	of	the	same	material.		

¡  You	place	A	at	rest	on	an	air	track	and	give	B	a	constant	
velocity	to	the	right	so	that	it	collides	elastically	with	A.		

¡  After	the	collision,	both	carts	move	to	the	right,	the	
velocity	of	B	being	smaller	than	what	it	was	before	the	
collision.	What	do	you	conclude?	

¡  A:	Cart	A	is	hollow.	
¡  B:	The	two	carts	are	identical.	
¡  C:	Cart	B	is	hollow.	
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