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FUNDAMENTALS OF ENGINEERING MECHANICS 
 

Definitions of Mechanics – 
 

1. A branch of physical science that deals with energy and forces and their effect on bodies. 
 

2. the practical application of mechanics to the design, construction, or operation of machines 

or tools 

Definitions of engineering Mechanics 
 

The subject engineering mechanics is the branch of applied science which deals with the laws 

and principles of mechanics, along with their applications to engineering problems . 

Sub division of Engg. Mechanics 
 



 
 

Force 

Defination – 
 

Force is an external agent capable of changing the state of rest or motion of a particular body. It has 
a magnitude and a direction. The direction towards which the force is applied is known as the 
direction of the force and the application of force is the point where force is applied. 

The Force can be measured using a spring balance. The SI unit of force is Newton(N). 
 

Common symbols: F→, F 

SI unit: Newton 

In SI base units: kg·m/s2
 



Other units: dyne, poundal, pound-force, kip, kilo pond 

Derivations from other quantities: F = m a 

Dimension: LMT-2
 

 

 

Classification of force system according to plane & line of action 
 



 
Principle of transmissibility 

 
The state of rest or of motion of a rigid body is unaltered if a force acting on the body is replaced by 

another force of the same magnitude and direction but acting anywhere on the body along the line of 
action of the applied forces. In the following animation, two rigid blocks A and B are joined by a rigid rod. 
If the system is moving on a frictionless surface, the acceleration of the system in both the cases is given 

by, 

 
Acceleration=Applied force/total mass 

 
It is independent of the point of application 



 
 
 
 
 
 
 

 

  
 
 

 

Principle of Superposition 
 

This principle states that the combined effect of force system 

acting on a particle or a rigid body is the sum of effects of 

individual forces. 

Consider two forces P and Q acting at A on a boat as shown in 

Fig.3.1. Let R be the resultant of these two forces P and Q. 

According to Newton’s second law of motion, the boat will 

move in the direction of resultant force R with acceleration 

proportional to R. The same motion can be obtained 

when P and Q are applied simultaneously. 
 



 
 
 

 

Action & Reaction Forces 

1. A force is a push or a pull that acts upon an object as a results of its interaction with another 

object. 

2. Forces result from interactions but some forces result from contact interactions (normal, 

frictional, tensional, and applied forces are examples of contact forces) and other forces are the 

result of action-at-a-distance interactions (gravitational, electrical, and magnetic forces). 

According to Newton, whenever objects A and B interact with each other, they exert forces 

upon each other. When you sit in your chair, your body exerts a downward force on the chair 

and the chair exerts an upward force on your body. There are two forces resulting from this 

interaction - a force on the chair and a force on your body. These two forces are 

called action and reaction forces and are the subject of Newton's third law of motion. Formally 

stated, Newton's third law is: 
 

For every action, there is an equal and opposite reaction. 
 

The statement means that in every interaction, there is a pair of forces acting on the two 

interacting objects. The size of the forces on the first object equals the size of the force on the 

second object. The direction of the force on the first object is opposite to the direction of the 

force on the second object. Forces always come in pairs - equal and opposite action-reaction 

force pairs. 
 

Concept of Free Body Diagram 
 



 
 

 



 



 



 



 
 



 



 



 



 



 



 
 



 



 



 
 

Law of moments 
 

 

 

When an object is balanced (in equilibrium) the sum of the clockwise moments is 
equal to the sum of the anticlockwise moments. 

 
Force 1 x its distance from pivot = Force 2 x distance from the pivot 

F1 d1 = F2 d2 



COUPLE 
 

Definition – Couple, in mechanics, pair of equal parallel forces that are opposite in direction. The only 

effect of a couple is to produce or prevent the turning of a body. 

- The turning effect, or moment, of a couple is measured by the product of the magnitude of 
either force and the perpendicular distance between the action lines of the forces. 

 

https://www.britannica.com/science/force-physics
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