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Moment of force: 

UNIT II 

Statics of Rigid bodies in Two Dimensional 

 

Moment of force is defined as the product of the force and perpendicular 

distance of the line of the force from the point. 
 

 

 

 

 

 

Varignon’s Theorem: 

The algebraic sum of the moment of any number of force about any point in 

their plane is equal to the moment of their resultant about the same point. 
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Find the resultant force for the parallel force System shown in fig. 
 

 

 

 

 

 

Resultant force ‘R’ 
 

 

 

Location of resultant force: 

Algebric sum of moment of all force about a 
 

 

 

 

By virginal theorem 
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2. Four parallel forces of magnitude 10N, 50N, 20N and 35N as shown in fig. 

Determine the magnitude and direction of the resultant. Find the distance of the 

resultant from point A. 
 

 

 
Solution:- 

Magnitude of resultant:- 
 

 
 

 

Locating of the resultant 
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1. A system of forces acts on a weightless beam as shown I fig. Find the magnitude 

of the resultant and the location of the point where the resultant met the beam. 
 
 

 

 

 

 

Given: 
 

 

 

 
 

 

To find: 

Resultant force & location 
 

Soln: 

Resultant R= 2 
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R =  

 
R = 

 

 

Inclination of the resultant  

= 
 
 

 

To locate the resultant: 
 

 

 

 

By varigon’s Theorem 
 

 

 
= 
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Problem:1 

A coplanar parallel force system consisting of three forces acts on a rigid bar AB 

as shown fig. below 

a) Determine the simplest equivalent action for the force system. 

b. If an additional force of 10kn acts along the bar A to what be simplest 

equivalent action. 
 

 

 
soln: 

(a) simplest Equivalent force: 
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Sum of Horizontal force H = 0 
 

Sum of vertical force  

    = 

Magnitude of Resulatant Force = R 
 

2 

 
2 

 

 

 

Line of Action:- 

Let the resultant force at distance ‘X’ From the line of action 20KN 

By using varigon’s theorem 
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b) With additional force of 10KN from Ato B 
 

 

 

 

Sum of Horizontal force =0 
 

Sum of horizontal force =0 
 

 

 

Resultant Force ‘R’ 2 

 
2 
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 = 
 

 

Location 
 

 

           clockwise 
 

 
 

 

Location 
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ii) Magnitude of the Resultant force: 

Resultant  

 
 

 

 

2 

 

 

iii) Point of Application 

By Varigon’s theorem 
 

 

 

 

Counts clocks wise 

 Clockwise 
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6. A 200KN vertical force is applied to the end of a lever which attached a shaft as 

B as shown in Fig Below. Determine the(i) magnitude of horizontal force (ii) The 

smallest force applied at which creates the same moment about B(iii) How far from 

the end B, at 400KN Vertical force must to create the same moment about B (iv) 

Replace the given system of force at B. 
 

 

 

 

Soln: 

(i) The magnitude of horizontal force applied at ‘A” which create same moment 

about ‘B’ 

Take moment about ‘B’ 
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F 
 

 

Take moment About ‘o’ horizontal force 
                         

act forwards right 

 

 

 

 

 

ii) The smallest force applied at which create the same moment about ‘B’ 

moment About 
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(iii) How far from the end B, a 400KN vertical force must act to create the same 

moment about B. 

Let 400KN Vertical force act at a distance of ‘x’ A to have same 

moment 459.62 KN.m clockwise 

To have clockwise moment 400 N Vertical force on the right side of A 
 

 

 

 

 

 

 

 

 

 

 

iv) Replace the given system of Force at B 
 

 

 

7. Determine the resultant of The calendar non concurrent force system shown in 

fig. below. Calculate its mangnitute and direction and locate its position with 

respect to the sides AB and AD 
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Resultant force 
 

2 

 

+ -  
 

 

 

        + - 
 

 

 

2 2 

 

 

Direction:- 
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Location: 

By varignon’s theorem 
 

 

 

 (clockwise)

 (clockwise) 

 

 
 

 

× 
 

 

 

8. A system of four forces P, Q, R and s of magnitude 5KN, 8KN, 6KN And 4KN 

respectively acting on a body are shown in rectangular coordinates. As shown in 

fig find the moment of the forces about the origin O. also find the resultant 

moment of the forces about O. The distance are in meters. 
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Given: 
 

 
 

 

 
 

 

To Find: 

1. moment of Forces 

2. Resultant 

Soln:- 

Free body diagram 

 

 
 

 
Moment of P 

Moment of force ‘P’ about the orgin, MP 
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Moment of Q 

Moment of force ‘Q’ about the orgin, MQ 
 

 

 

Moment of R 

Moment of force R about the orgin MR 
 

 

Moment of S 

Moment of force s about the Orgin ‘MS
’ 
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