
Projectile motion
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Assumptions
We assume the following in our analysis of 
projectile motion:

• The only force acting on the projectile is gravity 
(ie. we neglect air resistance).

• Gravity is constant, and acts exclusively in the 
vertical direction

• Each component of motion (vertical and 
horizontal) can be analysed separately.

• The motion is symmetrical about the vertex
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Components of projectile motion
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The horizontal component
• This is the easiest to consider, since no forces act 

in this direction. Consequently there is no 
acceleration and therefore no change in velocity. 

• We can describe the motion using one equation:

�x = u

x

t

Where ∆x is the change in position (ie. distance), t 
is the time of travel and ux is the initial velocity in 
the horizontal direction.
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The vertical component
The vertical component undergoes constant, 
downwards acceleration as a result of gravity.

Where ∆y is the change in height (displacement), uy 
is the initial velocity in the vertical direction and vy 
is the velocity after time t.

v = u+ at

v2y = u2
y + 2ay�y

�y = uyt+
1

2
ayt

2
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Solving questions

• Always consider each component separately

• Often it is helpful to use the peak of motion 
because it is where vy =0

• Remember to define the positive direction for 
both the horizontal and vertical

• Remember the motion is symmetrical.

• Choose the correct vertical equation based on 
what you need / know.
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Questions

1. A cannonball is fired directly upwards, and 
reaches a peak of 500m. What was the initial 
velocity?

2. How long did it take to reach this point?

3. How fast would it travelling when it hit the 
ground (or cannon) again?
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Components
If a projectile is not launched vertically or horizontally 
(but at some other angle), we can determine it’s 
components using trigonometry:
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Also, if you want to go the other way:
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