Projection
I.  Projectile Motion

A. Characteristics

1. Includes horizontal motion & vertical motion

2. Vector quantities

3. Path of projectile = parabolic shape
4. Uses the acceleration equations with modifications

vf = vi +aΔt



vf2 = vi2 +2aΔx
Δx = viΔt + ½ a Δt2


Δx = ½ (vi + vf) Δt
B. Solving horizontal projectile events

1. Pick your coordinate system

2. Examine and organize the horizontal motion info
a. Initial velocity (vxi) is along the x-axis

b. Velocity is constant (vx) - no acceleration along the x-axis

c. Initial velocity along y = 0 --- so vyi = 0

d. No vxf because it ends up being vertical
e. Δx for displacement

f. How does this affect the acceleration equations?
vf = vi +aΔt



vf2 = vi2 +2aΔx

Δx = viΔt + ½ a Δt2


Δx = ½ (vi + vf) Δt
changes to 
0 = vxi +0Δt




02 = vxi + (2)(0)Δx
Δx = vxiΔt + ½ (0)Δt2


Δx = ½ (0 + 0) Δt
So the only equation for horizontal projectiles is…

Δx = vxiΔt
C. Solving Vertical Projectiles
1.  Examine and organize the vertical motion info


a.  Acceleration value is gravity = -9.8 m/s2

b.  Use Δy for displacement
c.  Initial velocity (viy) = 0

d. How does this affect the acceleration equations?

vf = vi +aΔt



vf2 = vi2 +2aΔx

Δx = viΔt + ½ a Δt2


Δx = ½ (vi + vf) Δt
changes to

vyf = 0 +gΔt



vyf2 = 02 + 2gΔy

Δy = 0 Δt + ½ g Δt2


Δy = ½ (0 + 0) Δt

So the equations for vertical projectiles are…
vy,f = gΔt




vy,f2 = 2gΔy

Δy = ½ g(Δt)2
