
CONCEPT: SOLVING PROJECTILE MOTION USING EQUATION SUBSTITUTION 
 
 
 
 
 
 
 
 
 
 
 
blankYou’ll need to solve problems where 2 of these 3 [𝒗𝟎, 𝜽𝟎, 𝒕] are unknown, but may not be asked for. 

- When you write X & Y equations, you may end up with  ___ equations with the SAME ___ unknown variables.  

- Use Substitution: (1) _________ expression for 1 variable in simplest equation. Never write expression for 𝜃 first! 

(_______ expression in TableTableTable
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PROJECTILE MOTION 
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3) Determine interval and UAM equation 

4) Solve 

UAM EQUATIONS 

X 

𝚫𝐱 = 𝐯𝐱𝐭 

Y 

(1) 𝐯𝐲 = 𝐯𝟎𝐲 + 𝐚𝐲𝐭 

(2) 𝐯𝐲
 𝟐 = 𝐯blank
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EQUATION SUBSTITUTION

1)blank

2) Plug expression into other equation to solve 

3) Solve other variable in either equation 
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PREVIOUS EXAMPLE: A ball rolls off a 2m-tall table at a speed of 3m/s. Find the horizontal displacement of the ball. 

X 

𝚫𝒙𝑨𝑩 = 𝒗𝒙𝒕𝑨𝑩 

Y 

𝐚𝐲 = 𝒈 = 𝟗. 𝟖 

𝒗𝟎𝒚 = 𝒗𝑨𝒚 = 0 

𝒗𝒚 = 𝒗𝑩𝒚 =   

𝚫𝒚𝑨𝑩 = -2 

𝒕𝑨𝑩 = 

(3): 𝚫𝒚𝑨𝑩 = 𝒗𝑨𝒚𝒕𝑨𝑩 + 
𝟏 

𝟐 
𝒂𝒚𝒕 𝑨𝑩

     𝟐 

   𝒕𝑨𝑩 = 0.64s 

 

𝚫𝒙𝑨𝑩 = ? 

𝒗𝒙 = 3 

𝚫𝒚 = -2 

A 

B 
𝚫𝒙𝑨𝑩 =(3)        

Table













TableTableTableTableTable
TableTableTableTableTable
TableTableTableTable
Table



















PROBLEM: A ball is kicked at a 45° angle from the ground. It hits the wall of a building 30m away, 10m up from the ground. 

What was the ball’s initial velocity? 

 
option a 17.7 m/s 

option b 3.2 m/s 

option c 21 m/s 

option d 441 m/s 

 

 

 

 

 

 

PROJECTILE MOTION 

1) Draw paths in X&Y and points of interest 
    (Points of Interest: initial, final, max height, etc.)  

2)Determine target variable 

3) Determine interval and UAM equation 

4) Solve 

UAM EQUATIONS 

X Y 

𝚫𝐱 = 𝐯𝐱𝐭 

(1) 𝐯𝐲 = 𝐯𝟎𝐲 + 𝐚𝐲𝐭 

(2) 𝐯𝐲 
 𝟐 = 𝐯𝟎𝐲 

  𝟐 + 𝟐𝐚𝐲𝚫𝐲 

(3) 𝚫𝐲 = 𝐯𝟎𝐲𝐭 + 
𝟏 

𝟐 
𝐚𝐲𝐭𝟐 

*(4) 𝚫𝐲 = 
𝟏 

𝟐 
(𝐯𝟎𝐲 + 𝐯𝐟)𝐭 

VECTOR EQs 

𝑨 = √𝑨𝒙
  𝟐 + 𝑨𝒚

  𝟐 

theta x equals tan to the power of negative 1 open parenthesis end parenthesis
|𝑨𝒚| 

|𝑨𝒙| 
 

𝑨 𝒙 = 𝑨 𝒄𝒐𝒔𝜽𝒙 

𝑨𝒚 = 𝑨 𝒔𝒊𝒏𝜽𝒙 

𝜃𝑥 

𝐴Ԧ 

𝐴𝑥 

𝐴𝑦 
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