
Motion in Two Dimension 125

The motion of an object is called two dimensional, if two of the 
three co-ordinates required to specify the position of the object in 
space, change w.r.t time. 

In such a motion, the object moves in a plane. For example, 
a billiard ball moving over the billiard table, an insect crawling 
over the floor of a room, earth revolving around the sun etc.

Two special cases of motion in two dimension are         

1. Projectile motion        2.  Circular motion

Introduction of Projectile Motion
A hunter aims his gun and fires a bullet directly towards a 

monkey sitting on a distant tree. If the monkey remains in his 
position, he will be safe but at the instant the bullet leaves the 
barrel of gun, if the monkey drops from the tree, the bullet will hit 
the monkey because the bullet will not follow the linear path. 

The path of motion of a bullet will be parabolic and this motion 
of bullet is defined as projectile motion. 

If the force acting on a particle is oblique with initial velocity then 
the motion of particle is called projectile motion.

Projectile
A body which is in flight through the atmosphere under the 

effect of gravity alone and is not being propelled by any fuel is called 
projectile. 

Example: 
(i) A bomb released from an aeroplane in level flight 
(ii) A bullet fired from a gun
(iii) An arrow released from bow 
(iv) A Javelin thrown by an athlete  

Assumptions of Projectile Motion
(1) There is no resistance due to air. 

(2) The effect due to curvature of earth is negligible. 

(3) The effect due to rotation of earth is negligible. 

(4) For all points of the trajectory, the acceleration due to 
gravity ‘g’ is constant in magnitude and direction.

Principle of Physical Independence of 
Motions

(1) The motion of a projectile is a two-dimensional motion. So, 
it can be discussed in two parts. Horizontal motion and vertical 
motion. These two motions take place independent of each other. This 
is called the principle of physical independence of motions. 

(2) The velocity of the particle can be resolved into two 
mutually perpendicular components. Horizontal component and 
vertical component.

(3) The horizontal component remains unchanged throughout 
the flight. The force of gravity continuously affects the vertical 
component.

(4) The horizontal motion is a uniform motion and the vertical 
motion is a uniformly accelerated or retarded motion.

Types of Projectile Motion
(1) Oblique projectile motion       
(2) Horizontal projectile motion      
(3) Projectile motion on an inclined plane
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