
LECTURE-3

PROJECTILE MOTION



Two dimensional motion

Projectile motion

When an object is thrown obliquely into space, it is
called projectile and its motion is called projectile
motion. A projectile moves through the space under
the influence of gravitational force. Two co-ordinate
must be used to describe the projectile motion, since
it moves horizontally as well as vertically. The
motion of a football, cricket ball, missile etc. is
examples of projectile motion.









Some definitions relating to projectile motion

Velocity of projection: The initial velocity at which an object is
thrown upward is called velocity of projection.

Angle of projection: The angle between the velocity of projection
and the horizontal plane is called angle of projection.

Time of flight: The time taken from the point of projection and
return to the ground is called time of flight.

Range: The distance between the point of projection and the
point at which it falls on a plane is called the range.

Trajectory: The path of the projectile under the action of gravity



Derivation of equation of motion of a projectile

Let a projectile begins its flight from a point O with initial
velocity vo and making an angle α with the horizontal direction
as shown in fig-1 . Taking O as origin let the horizontal and
vertical directions be considered along X and Y-axes. So, at t=0,
the horizontal component of initial velocity,
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MAXIMUM HEIGHT



MAXIMUM HEIGHT



TIME TO REACH MAXIMUM HEIGHT



TIME OF FLIGHT



HORIZONTAL RANGE



MAXIMUM HORIZONTAL RANGE
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Prob-2: Look at the diagram below. A pallet is dropped from a 
helicopter to the ground. We will ignore the air resistance.
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PROBLEMS RELATING PROJECTILE MOTION

A soccer player kicks a ball at an angle of 370 from the horizontal with an initial 

speed of 20 m/s. ( A right angle, one of whose angles is 370 has sides in the ratio 3 : 4: 

5 or 6 : 8 : 10). Assume that the ball moves in a vertical plane.

(a) Find out the time t1 at which the ball reaches the highest point of its trajectory

(b) How high does the ball go?

(c) What is the horizontal range of the ball?

(d) How long is it in the air?

(e) What is the velocity of the ball as it strikes the ground?



Solution: 

a) t1=
𝑣0𝑆𝑖𝑛𝜃0

𝑔
=

20××𝑠𝑖𝑛370

9.8
= 1.22 𝑠𝑒𝑐.

b) H = 
𝑣0

2𝑆𝑖𝑛2𝜃0

2𝑔
= 

202×(𝑠𝑖𝑛370)2

2×9.8
= 709.8𝑚.

a) R = 
𝑣0

2𝑠𝑖𝑛2𝜃0

𝑔
= 
202×(𝑠𝑖𝑛2×370)

9.8
= 39.24 𝑚𝑒𝑡𝑒𝑟𝑠

a) T = 2t1= 2 X 1.22 = 2.44sec

a) 𝑣𝑥 = 𝑣0𝑐𝑜𝑠𝜃0 = 20 × 𝑐𝑜𝑠37 = 15.97 𝑚/𝑠
𝑣𝑦 = 𝑣0𝑠𝑖𝑛𝜃0 − 𝑔𝑡 = 20 × 𝑠𝑖𝑛37 − 9.8 × 1.22 = 0.08 𝑚/𝑠

𝑣 = 𝑣𝑥
2 + 𝑣𝑦

2 = 15.972 + 0.082 = 15.97 𝑚/𝑠


