Lecture No. 12

Subject:  Moment of a Force using the Vector Cross Product, and

Principle of Moments
 
Objectives of Lecture:

· To express the moment, MO, of a force, F, about a point O, using the vector Cross Product
· To express the moment, MO, of a force, F, about a point O, in the Cartesian vector form
· To explain the Principle of Transmissibility of a Force
· To explain resultant moment, MRO, of a system of forces (F1, F2, F3,---Fn), about a point, O
· To explain the Principle of Moments
12.1
Moment of a Force about a Point-

Vector Formulation

MO = r × F



r = rOA
Fig.12.1

Magnitude of  MO
MO = r F sin θ 


Also


MO = F d

Direction and Sense of  MO

Fig.12.2


Direction of MO: 
Direction of “thumb”, 

    
i.e., upward

Sense of MO: 
Direction of “curl of the fingers”, 

 i.e., counterclockwise

Cartesian vector Formulation of MO
Principle of Transmissibility of a Force

Fig.12.3

12.2
Resultant Moment of a System of Forces

Fig.12.4

12.3 Principle of Moments or 

Varignon’s Theorem

Fig.12.5

Numerical Examples

· Try the solved examples from Book
(Examples 4 –4 to 4 –7, page 124 to 128)

· Unsolved Examples

4-35

Determine the moment of the force at A about point O, as shown in Fig. 4-35. Express the result as Cartesian vector.

Fig. 4-35

4-38

The applied force F creates a moment about point P of MP = {-1i – 3j –9k} lb-inch, as shown in Fig. 4-38. If a = 3inch, determine the dimensions b and c of the block.

Fig. 4-38

4-41

Determine the smallest force F that must be applied to the rope, when held in the direction shown in Fig. 4-41, in order to cause the pole to break at its base O. This requires a moment of M = 900 N-m to be developed at O.

Fig. 4-41
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