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Lecture Seven: Projectile Motion

2025-2026

Dr. Tasneem Hassan, Dr. Alaa Mustafa

Projectile Motion

The motion of an object in a vertical plane under the effect of gravitational force is
known as “projectile motion”.
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The approach to 2-D projectile problems is to resolve the velocity vector into
horizontal and vertical components.
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e The vertical component is affected by gravity.
e The horizontal component is unchanged

2-D Projectile Motion Y vs X
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Projectile Motion: Horizontal Motion 4y 4s al
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e The velocity in horizontal direction remains constant.

Vy = V, COS 0
e The position in x direction can be determined by
X —Xo = Vpy t

X—X, =v,c080t

Projectile Motion: Vertical Motion(sal) s giud) 4, saal) 45 jal)
e a, = —g The velocity along the y-axis
e The velocity in Vertical direction remains constant.
vy = V,sinf — gt

e The position in x direction can be determined by
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Horizontal range and maximum height of a projectile

It is very important to work out the range (R) and the maximum height (H) of the
projectile motion.
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Horizontal Range: The distance OA 1s defined as the horizantal range R

At point A we have: y=0 From equation 4 we have:
. gt’ : gt : . :
(v0 sin 90)1‘ e 0—t| v,siné, 5 )7 0 This equation has two solutions

Solution 1. =0 This solution correspond to point O and is of no interest

Solution 2. v, sin 6, —%t =( This solution correspond to point A

2v,sm 6,

From solution 2 we get: 7= If we substitute ¢ in eqs.2 we get:

) g
2v2 3 v2 .
R==—%sinf cosf =->sin26,
8 g
: R has its maximum value when 6, = 45°
) = . o ;
2sin Acos A=sin24 max g

R = 2visinBcos8 _ visin26

g g

Where sin26 = 2 sinf cos6
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Maximum height H
' v’ sin’ 6,
28

The y-component of the projectile velocity is: v, =v sin6, - gt

AtpointA: v, =0 — v;sinf, - gt—)t:—v" Sl
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