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Unit 1: Kinematics  
Lesson 1.3 (Chapter 1.5): Projectile Motion  
 
A projectile is an object that only moves under the influence of gravity. 
 
A trajectory is the path a projectile takes through the air. 
 
The vertical and horizontal components of motion are independent. 
 
 
Suppose you drop a soccer ball from the roof while your friend stands next to you and kicks 
another soccer ball horizontally at the same instant under the same height. Will they both 
land at the same time? Why?  
 
The answer is yes! Because: 
 

1) The horizontal motion of a projectile is constant. No acting of any force. Thus no 
acceleration.  

2) The vertical acceleration of both soccer balls is g = 9.8𝑚/𝑠!.   
3) Independent horizontal and vertical motions share the same time.  

 
 
Questions?  

1) What angle should you fire for maximum time of flight?  
2) What angle should you fire for maximum range? 
3) What angle should you fire for maximum height? 
4) Can two firing angles result in the same horizontal range? 

 
 

Example: Solving Projectile Motion problems with an initial vertical velocity  
A golfer hits a golf ball with an initial velocity of 25 m/s at an angle of 30.0° above the horizontal. The golfer is at an 
initial height of 14 m  above the point where the ball lands.  

a) Calculate the maximum height of the ball. 
b) Determine the ball’s velocity on landing.  

Pg. 39. 
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The Time & Range Equation suppose the projectile were launched and landed at the same height (i.e., ∆𝑑" = 0):  

Time: ∆𝑡 = !#.
	$%&'
(

 

Range: ∆𝑑) =
#.
0

(
𝑠𝑖𝑛2𝜃                          Pg. 41. 

 
Hence: The largest value the range can have occurs when 𝜃 = _________ 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If ∆𝑑" = ℎ, then the angle makes maximal range is: θ = *
!
𝑠𝑒𝑐+*(1 + ,<

-
), where 𝑅. = ∆𝑑) =

#.
0

(
𝑠𝑖𝑛2𝜃 when 𝜃 = 45° 

Hence, when shooting is above ground, i.e., h ↑, then θ ↓. Normally between 30° − 35°.  
 
Practice:  
 

1. Suppose you kick a soccer ball at 28 m/s toward the goal at a launch angle of 21°. a) How long odes the soccer 
ball stay in the air? b) Determine the distance the soccer ball would need to cover to score a goal (the range).  

Pg. 42 
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2. Projectile motion with 2 objects 
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