	Physics:  Lab—Collisions in 1D (Part I)
     Being a mathematical pre-lab analysis for the Conservation of Momentum.
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Introduction:  Objects collide every second of every day.  Cars run into each other...kids bump into their too-slow parents...boiling water molecules bang into each other as they escape their open container...  It is important to better understand these occurrences through first exploring the situations theoretically (through mathematics to make our predictions) and by, secondly, testing our theoretical conclusions to see if they hold up in the real world.  
This pre-lab uses the Law of the Conservation of Momentum to form the guiding equations for the system.  Remember that objects with greater mass will have a great inertia (i.e.—they will resist a change in their motion more).  We have already discussed the two types of collisions (elastic and inelastic).  Now let's explore them!
Purpose:  In doing these pre-laboratory exercises, we seek to make theoretical predictions as to the outcomes of different combinations of collisions based on the nature of the collisions and the masses of the colliders.  
Directions:  Follow the directions for each section of this pre-lab.  Put your best effort into the setup, predictions, and calculations.  Without well-performed and thought-out predictions, you will never know if your results from testing during the full lab are any good.
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For the following sections, we have two cars, each with a mass of m1 and m2, respectively.  For both elastic and inelastic collisions, you must find the Initial Total Momentum, the Final Total Momentum, and predict which direction (if any) the cars will be travelling in after each collision.  In all of the situations, the cars are given a before-collision velocity of v1=+2 m/s and v2=-2 m/s (where car 1 is facing to the right and car 2 is facing to the left, as shown in the above graphic.  Assume that m2=0.5kg, for now.
ELASTIC COLLISIONS:  In the box provided, draw the BEFORE COLLISION situation.  Then calculate the Initial Total Momentum using the equation-space provided.  After this, say what the Total Momentum after the collision would be.  Finally, in the box provided, draw the AFTER COLLISION situation and predict which car you think would be moving faster (or if they will be going at the same speed).  ALWAYS INCLUDE APPROPRIATE UNITS!

m1=2m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )
     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:


	


FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision

m1=m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )

     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:



FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision

m1=½m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )

     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:



FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision
INELASTIC COLLISIONS:  Follow the same directions as with the ELASTIC COLLISIONS section.  Keep in mind the definition of an inelastic collision!

m1=2m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )

     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:



FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision

m1=m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )

     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:



FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision

m1=½m2:  m2=0.5kg therefore m1=_______kg
	BEFORE COLLISION:



Initial Total Momentum:  PTotal=p1+p2
     PTotal = (           )·(           )+ (           )·(           )

     PTotal = ________

Final Total Momentum = Initial Total Momentum = ___________  
	AFTER COLLISION:



FASTER/SLOWER:  Checkmark the appropriate statement.

____  Car 1 will move faster than Car 2 after this collision


____  Car 1 will move at the same speed as Car 2 after this collision


____  Car 1 will move slower than Car 2 after this collision
