
Projectile Motion Flow Chart
Cliff or Golf Ball Problem?

Find time from 
kinematic #2
Δy = ½ at2

Find Δx or vx from 
kinematic #2 
Δx = vxt

Find time from kinematic 
#1.   vyf = vyi + at

Find components vx and vy.

Find Δx or vx from 
kinematic #2.  Δx = vxt

Find maximum height using 
half of the total time in 
kinematic #2.
Δy = vyi t +½ at2

Cliff Golf Ball



Horizontally Launched Projectiles (Cliff Problem)

Projectiles which have NO upward trajectory and NO initial 
VERTICAL velocity. vx = vi = constant

vyi = 0



Cliff Problem

Example: A plane traveling with 
a horizontal velocity of 100 
m/s is 500 m above the 
ground. At some point the 
pilot decides to drop some 
supplies to designated 
target below. (a) How long is 
the drop in the air? (b) How 
far away from point where it 
was launched will it land?

What do I know? What I want to 
know?

vx=100 m/s t = ?
Δy = -500 m Δx = ?
vyi= 0 m/s

a = -10 m/s/s

10.1 seconds 1010 m



Golf Ball Problem
There is symmetry in the trajectory as the 
object rises and falls.



Golf Ball Problem

A place kicker kicks a football with a velocity of 20.0 m/s 
and at an angle of 53 degrees.

(a) How long is the ball in the air?
(b) How far away does it land?
(c) How high does it travel?

v o
=20

.0 
m/s

θ = 53



Example
A place kicker kicks a 

football with a 
velocity of 20.0 m/s 
and at an angle of 53 
degrees.

(a) How long is the ball 
in the air?

G U

vx=12.0 m/s t = ?
vyi=16.0 m/s Δx = ?
Δy = 0 ymax=?
a = - 10 m/s/s

t = 3.2 s



Example

A place kicker kicks a 
football with a 
velocity of 20.0 m/s 
and at an angle of 53 
degrees.

(b) How far away does it 
land?

G U

vx=12.04 m/s t = 3.26 s
vyi=15.97 m/s Δx = ?
Δy = 0 ymax=?
a = - 10 m/s/s

39.24 m



Example

A place kicker kicks a 
football with a velocity 
of 20.0 m/s and at an 
angle of 53 degrees.

(c) How high does it 
travel?

CUT YOUR TIME IN HALF!

G U

vox=12.04 m/s t = 3.26 s
voy=15.97 m/s x = 39.24 m
Δy = 0 max h?

Δy halfway = ?
a = - 10 m/s/s

13.01 m



Projectile Motion Flow Chart
Cliff or Golf Ball Problem?

Find time from 
kinematic #2

Find Δx or vx from 
kinematic #2 (a=0)

Find time from kinematic 
#2. use vyi.  Δy=0 if it lands 
at the same height.

Find components vx and vy.

Find Δx or vx from 
kinematic #2 (a=0)

Find maximum height using 
half of the total time in 
kinematic #2

Cliff Golf Ball



Cliff Problem
To analyze a projectile in 2 dimensions we need 2 

equations. One for the “x” direction and one for the 
“y” direction. And for this we use kinematic #2.

Remember, the velocity is 
CONSTANT horizontally, so 
that means the acceleration 
is ZERO!

Remember that since the 
projectile is launched 
horizontally, the INITIAL 
VERTICAL VELOCITY is 
equal to ZERO.


