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Engineering Mechanics 

What is mechanics? 
Engineering Mechanics 

Statics 
(Bodies at 

rest) 

Dynamics 
(bodies in 
motion) 

Kinematics (Not 
considering cause 

of motion) 

Kinetics 
(Considering 

cause of motion) 

It is the branch of engineering science 

which deals with effect and analysis of 

forces  acting on the body, which may 

be at rest or in the motion 
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Types of different force system (F.S.) acting on a body 
 

Force 
systems 

Co-planer 
force 

system 

Concurrent 
F.S. 

Non-
concurrent 

F.S. 

Non-co-
planer force 

system 

Concurrent 
F.S. 

Non-
concurrent 

F.S. 
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Resultant of a force system and its importance 
 

What is resultant? 

It is a single equivalent force acting on a body producing the same effect as that of multiple 

forces producing on it. 

Basic terminologies: Force and moment 

Force: It is an external agency acting on the body which will cause the motion of the 

body from one location to another 

Moment: The turning tendency of the body due to application of a force on it about a 

particular point is called moment. Moment magnitude is given by force * 

perpendicular distance 
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Resolution of force 

Resolution of any particular force is nothing but representing 

a single force into its equivalent rectangular components 
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Sign convention and symbolic representation of Resultant 
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Resultant of coplanar concurrent force system 
Problem 1 : For the force system shown in fig. determine the value of force F so that the 

resultant of the system is vertical 
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Resultant of coplanar concurrent force system 

Practise problem : Find the force F4 completely so that the resultant of the force system is as 

shown in fig. 
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LAW OF PARALLELOGRAM OF FORCES 
 

• If two forces, acting at a point, are represented in magnitude and 
direction by the two sides of a parallelogram drawn from one of its 
angular points, their resultant is represented both in magnitude and 
direction by the diagonal of the parallelogram passing through that 
angular point. 

Let OA and OC represent the forces P and Q 

acting at a point O and inclined to each other at an 

angle α then the resultant R and direction ‘α’ 

(shown in figure) will be given by   

  

and       

Case (i): If P = Q, then tanθ = tan (α/2) ⇒  θ = α/2 

Case (ii): If the  forces act at right angles, so that 

α = 90°, we have                and tanθ =    
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Proof 
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• Two forces of 400N and 600N act at an angle 60º to each other. 
Determine the resultant in magnitude and direction if the forces have 
same sense. 
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Varignon's theorem 

Statement: Moment of a resultant about any point is equal to the sum of 
the moments of the all forces about the same point. 

M0 = r × R = r × P + r × Q Proof 
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Resultant of Non- concurrent coplaner force system 

Force system Resolution of Forces 

Calculation of resultant Location of the resultant 
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Problem- Determine the resultant of the force system and 
also locate the same 

 

Resultant calculation 

Location of resultant 
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Problem – Determine Resultant and x-intercept of the F. S.  

To determine x-intercept, the moments of all the forces are taken about point P 
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Practice problems 
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Practice problem 

• Find the resultant of the force system 
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Practice problem 
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Practice problem 

• Replace the force system acting on a bar as shown in figure. 

C1 = 85 N-m 

C2 = 65 N-m 

C3 = N-m 
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Practice problem 

• Solve the given problem 
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Practice problem 



8/26/2020 25 



8/26/2020 26 


