
 
Copyright © Neutronics 2015 

  

 

Neutronics 

Physics Notes (Turning Effects of Forces) 

Introduction to Turning Effects of Forces 

 The moment of a force is the turning effect of the force, or the ability of the force to make 

something turn 

 The moment of a force is defined as the product of the force and the perpendicular distance 

from the pivot to the line of action of the force* 

                                    

      

 SI unit of moments= N m (Newton metre) 

o Also can be referred to as J (joules) 

 Moments can be classified into 2 directions: 

o Clockwise Moments 

o Anticlockwise Moments 

 For a body to be in equilibrium: 

o The net force acting on the body must be zero* 

o The net moment about any point must be zero* 

 Principle of Moments* 

o When a body is in equilibrium, the sum of clockwise moments about a point is equal 

to the sum of anticlockwise moments about the same point 

 Perpendicular distance* 

o The perpendicular distance is defined as the perpendicular distance between the 

pivot and the line of action of the force 

Centre of Gravity 

 The centre of gravity of an object is the point at which the entire weight of an object appears 

to act for any orientation of the object 

 As such in most cases it can be assumed that the force of weight always acts through the 

centre of gravity of an object 

 Regular objects have their centre of gravity at their geometric centre 

o Uniform metre rules can be assumed to have their centre of gravity at the 50cm 

mark of the metre rule 

o Squares and circles have their centre of gravity at their centres 

 The centre of gravity in irregular objects tends towards the side with more mass 

o A rock with a heavy base will have a low centre of gravity 

 

 

 

*- Things to take extra note of 

Name :_______________(     ) 
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 The centre of gravity of a body can be determined experimentally* 

o The object is to be hanged 
freely and allowed to come to rest 
o A plumb line is hanged at the 
location the object is pivoted from (as 
shown in Fig 1.1) 
o The plumb line is traced (as 
shown with a dotted line in Fig 1.1) 
o The above steps are repeated 
once more and the intersections of 
the 2 traced lines will be the location 
of the centre of gravity (as shown 
with the red marker in Fig 1.1) 
[Note: A plumb line is a vertical 
reference line which can be created 
using a string suspended by a weight] 

 
Fig 1.1: An experiment that can be 
conducted to determine the centre of 
gravity of an object 

  

 Bodies which are in equilibrium can be in 1 of 3 states 

o Stable Equilibrium 

 Small displacements of the object results in the centre of gravity rising 

 A restoring moment will be generated when small displacements occur due 

to the centre of gravity rising 

 The body will return to its original position before displacement due to the 

restoring moment 

 

Fig 1.2: An example of a body in stable equilibrium. The centre of gravity is raised when the triangle 

is tilted and is to the left of the pivot which will result in an anti clockwise restoring moment which 

will cause the triangle to return to its original state 
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o Unstable Equilibrium 

 Small displacements of the object will result in the centre of gravity lowering 

 The moment generated due to the centre of gravity being lowered will cause 

the object to continue falling in the initial direction of displacement 

o Neutral Equilibrium 

 The centre of gravity will remain in the same height even when 

displacement occurs 

 The object will remain at the new position after displacement 

 To make a body more stable changes to the object can be made* 

o Lowering the centre of gravity 

 Making the base heavier will result in a lower centre of gravity 

o Broadening the base 

 A broader base ensures that the centre of gravity is less likely to tilt over the 

pivot and topple 

Single Pivot System Example 

 Pivot at the centre of gravity 

 

Fig 2.1: A single pivot system with all forces labelled. Forces are in red, relevant lengths are in blue. 

o Systems are usually in equilibrium 

o Taking the system in Fig 2.1 to be in equilibrium,  

 There must be no net force 

 Fnormal = F1+F2+F3 

 There must be no net moment 

 F3 is not considered as it is acting over the pivot, making the 

perpendicular distance 0 thus no moment is generated. 

 F1*D1=F2*D2 

 Pivot not at the centre of gravity 

o Systems are usually in equilibrium 

 There must be no net force 

 Fnormal= Sum of all other forces 

 There must be no net moment 

 Remember to include the moments generated by the weight of the 

plank 
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Double Pivot System Example 

 Double pivot systems will be in equilibrium if the forces all act between the 2 pivots 

 Moments should be taken from both pivots 

 

Fig 3.1: A double pivot system with moments taken about the left pivot. Red lines represent forces 

and blue lines represent perpendicular distances 

o Taking moments from the left pivot (refer to Fig 3.1) 

 Net moments must be zero 

 F1D1+FweightDweight+F2D2=FrightDright 

 Total clockwise moments=Total anti-clockwise moments 

 Since the normal force from the left pivot does not generate any 

moments as it’s perpendicular distance is 0, it can be ignored 

o Moments taken from the right pivot use the same method 

o To determine the normal force that each pivot applies onto the plank, 2 different 

methods can be used 

 Calculation of moments 

 Taking moments from each side will allow you to determine the 

force each of the pivots requires to allow the system to be in 

equilibrium. This can be determined by: 

o Total clockwise moments=total anticlockwise moments 

 Calculation of forces 

 After calculating the moments about 1 pivot, you can determine the 

force applied by the other pivot by using: 

o Total upward force=total downward force 

 


