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	Topic:
	Dynamics
	

	Worksheet Title:
	Collisions between two bodies 


1) Background
The motion of a body of mass m and velocity v is described by a vector quantity known as momentum p where

p = m v

When objects collide, whether trains, cars, billiard balls, shopping carts, or your foot and the sidewalk, the results can be complicated. Yet even in the most chaotic of collisions, as long as there are no net external forces acting on the colliding objects, one principle always holds and provides an excellent tool for understanding the collision. That principle is called the conservation of linear momentum which states that :
The total momentum of a system remains constant provided that no external resultant force acts on the system.
For two bodies colliding linearly, it is written mathematically as a vector equation.
Total initial momentum = total final momentum
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Collisions are classified into elastic (or perfectly elastic), inelastic and perfectly inelastic. 

2) Data collection 
	Cart 1
	Cart 2
	Cart 1
	Cart 2
	Total momentum / 
kg m s-1
	Total kinetic energy / 
J
	Relative speed / 
m s-1

	Mass

m1 / kg
	Initial velocity

u1 / m s-1
	Mass

m2 / kg
	Initial velocity

u2 / m s-1
	Final velocity

v1 / m s-1
	Final velocity

v2 / m s-1
	Before collision

p1i + p2i
	After collision

p1f + p2f
	Before collision

½ m1u12+ ½ m2u22
	After collision

½ m1v12+ ½ m2v22
	Before collision

u1 – u2
	After collision

v2 – v1

	Perfectly elastic

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Perfectly inelastic

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


For the 2 types of collisions, look at the three columns under “total momentum”, “total kinetic energy” and “relative speed” respectively, what can you deduce? Write down your conclusion below.
3) Conclusion
Fill up the following table with the relevant formulae.

	Type of collisions
	Total momentum

(before and after)
	Total kinetic energy

(before and after)
	Relative speeds

(before and after)

	Perfectly elastic
	
	
	

	Perfectly inelastic
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