
Kinematic Equations 

Each of the kinematic equations includes four variables. If the values of three of the 
four variables are known, then the value of the fourth variable can be calculated. In 
this manner, the kinematic equations provide a useful means of predicting 
information about an object's motion if other information is known.  

The four kinematic equations that describe an object's motion are: 

The Kinematic Equations 
d = vit + 1

2
at2   vf

2 = vi
2 + 2*a*d 

 
vf = vi + a*t 

• d = displacement 
• t = time 
• a = acceleration 
• vi = initial velocity (the velocity at which the object started) 
• vf = final velocity (the velocity at the end) 

Strategy to solving Projectile Motion problems. 

1. Draw a diagram of the situation 
2. List the given and unknown values for both horizontal (x) and vertical (y) 

components separately.  
3. Identify and list the equation that will be used 
4. Substitute known values into the equation and solve for the unknown value 

Projectile Motion 

• Projectiles travel with a parabolic trajectory due to the influence of gravity 
• Horizontal (x) and vertical (y) components are independent of each other in 

projectiles. 
• There are no horizontal forces acting upon projectiles and thus no horizontal 

acceleration. ax = 0𝒎
𝒔𝟐

 
• The horizontal velocity of a projectile is constant (a never changing in value), 
• The vertical acceleration caused by gravity is 9.8 m/s2 . ay = 9.8𝒎

𝒔𝟐
 

• The horizontal final velocity is always 0 m/s.  vfx = 0𝒎𝒔  
• Projectiles travel with a parabolic trajectory due to the influence of gravity. 



Ex. 1)  A gun shoots a bullet with a velocity of 500 m/s. the gun is aimed 
horizontally and fired from a height of 1.5m. How far does the bullet travel? 

 

 

 

 

 

 

 

 

 

 

 

Ex. 2) A motorcycle stunt driver zooms off the end of a cliff that is 50 meters high 
and lands 125 meters away. With what horizontal speed must he leave the jump? 
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