Kinematics: Projectile Motion

· A projectile is any object that is freely moving through the air.  
· We are going to work under the simplified conditions where air resistance continues to be something we will ignore.
· Furthermore, our projectiles will be influenced only by gravity - so balls, arrows and bullets (after thrown or shot) can be considered to be projectiles until they hit the ground. 
· Rockets, airplanes, parachutists and frisbees are NOT considered projectiles, as they are not freely moving through the air - they are either powered, or have air effects that should not be ignored.
· Consider the motion of a projectile as being two distinctly separate “component” motions. If a ball is thrown up at some angle, such as when it is thrown to someone, then realize the ball goes up, then down – and simultaneously moves sideways.










· Treating these two motions separately, we can analyze the Y motion (vertical) as being no different than what we have already seen - the kinematics all applies - the only change being the initially, the ball was going at a velocity that is the Y-component of the thrown velocity (this means you have to resolve the velocity according to the given speed and direction). Vertically, gravity still results in an acceleration of 9.8 m/s2 down (regardless of whether the ball was thrown fast or slow, and also regardless of the angle it was projected at.
· The X motion (horizontal) is different than the Y motion. Horizontally, there is nothing making the projectile speed up or slow down (remember that we are choosing to ignore air resistance). This means that horizontally the projectile travels with a constant speed - the horizontal component of the original velocity.
· There is one new formula that is relevant for projectile motion - the Range Formula, which only applies to projectiles that are launched from - and land at - the same vertical level.  (See below)
Solving projectile motion questions
A cannon is being launched with an initial velocity of 6.0 m/s, 50° from the horizontal.  If the cannon lands at the same height it was fired at, what is its range?  


First things first:  (break initial velocity into both x- and y-components)

How long does the projectile stay airborn?:
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And finally…:





In the x-direction:








