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Projectile: Any object that moves in 2 directions (up and down & left and right). Examples are cannon balls, missiles, arrows, basketballs, textbooks thrown at an annoying roommate, et c.
Initial position (): Vector that points to the initial position/location of an object at the start of its journey. The “o” subscript means “naught” or  (Fill in blank) at time zero. Can be 1, 2, or more dimensions. 
Final Position (): Vector that points to final position/ location of an object at the end of its journey.
Displacement (): The distance between the final location and initial location of an object: The difference in final position () minus initial position (). Unit: meters (m)
	Equation: 
Average Velocity (): This is the velocity calculated when dividing the displacement by the time the object traveled for.
	Equation: 
Instantaneous Velocity ( ): The velocity of an object at 1 moment in time.
Warning: The 2 directions a projectile travel in act independently of each other, i.e. the acceleration due to gravity vertically does not affect the horizontal velocity and vice versa. X does not affect Y and Y does not affect X. The only variable the same for both directions is TIME in the air.
Equations: The Kinematic Equations from before
1:        2:          3:          4: 
Example: Batman runs off a tower at 5m/s and drops 20 meters before firing his grappling hook. How long does it take Batman to fall 20 meters?
Knowns: =5m/s (initial horizontal velocity)|y= meters (vertical displacement)        Want to find: Time
At first it looks like we don’t have enough to solve, but we need to identify hidden knowns.
Hidden Knowns: ay=-g=-9.8m/s2 (ay is 10m/s2 on Earth unless told otherwise or there is air resistance) ax=0m/s2 (no horizontal acceleration unless told otherwise)|vy0=0 (when a Batman runs off a ledge or falls off a cliff, the initial vertical velocity is zero)|because ax=0m/s2 Batman’s horizontal velocity is constant so vfx=0m/s.
	Variables
	v0
	v
	a
	d
	t

	X-Direction
	5m/s
	5m/s
	0m/s2
	?
	??

	Y-Direction
	0m/s
	???
	-9.8m/s2
	-20m
	??


X and Y do not affect each other, need to make a table that keeps variables separate.
Hidden knowns are in italics. The only variable that will be the same in each direction is time.
[bookmark: _GoBack]Procedure: Identify what you know, identify the hidden knowns. Select (an) equation(s) to use to solve (may be multiple ways, steps, or equations to get final answer.)
	Equation to use:y=v0t+=-
y=v0t+=-20m=||= 0.91s
