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THE FORCE 
 

  Force: An action of one body on another. the force is a 
vector quantity, because its effect depends on the 
direction as well as on the magnitude of the action.  
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 The effect of cable tension on the bracket in fig 2/1  
depends on the force vector P, the angle 𝜃, and the 
location of the point of application A.  

 

 

 

 Changing any one of these three specifications will 
alter the effect on the bracket, 
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PRINCIPLE OF TRANSMISSIBILITY 

 The principle of transmissibility, states that a force 
may be applied at any point on its given line of action 
without altering the resultant effects of the force external 
to the rigid body on which it acts. 
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 FORCE CLASSIFICATION 

 Contact force. A contact force is produced by direct 
physical contact; an example is the force exerted 
on a body by a supporting surface.  

 

 

 Body force is generated by virtue of the position of a 
body within a force field such as a gravitational, 
electric, or magnetic field. An example of a body 
force is your weight.  
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 Concentrated or distributed force. The force to be 
concentrated at a point with negligible loss of accuracy. 
Force can be distributed over an area.  

 

 

 The weight of a body is the force of gravitational attraction 
distributed over its volume and may be taken as a 
concentrated force acting through the center of gravity.  

 

 

  Action and Reaction: According to Newton’s third law, the 
action of a force is always accompanied by an equal and 
opposite reaction.  
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CONCURRENT FORCES 

 Two or more forces are said to be concurrent at a point if 
their lines of action intersect at that point. The forces F1 
and F2 shown in Fig. 2/3a.  

 

 Suppose the two concurrent forces lie in the same plane 
but are applied at two different points as in Fig. 2/3b.  
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 By the principle of transmissibility. We can replace F1 
and F2 with the resultant R without altering the external 
effects on the body upon which they act.  

 

 We can also use the triangle law to obtain R, but we 
need to move the line of action of one of the forces, as 
shown in Fig. 2/3c.  
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RECTANGULAR COMPONENTS 

 The most common two-dimensional resolution of a force 
vector is into rectangular components. the vector F may 
be written as: 

𝐅 = 𝐅𝐱 + 𝐅𝐲 

     Where Fx and Fy are vector components of F in the x- 
and y-directions. 
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 In terms of the unit vectors i and j we may write: 

 
𝐅 = 𝐅𝐱𝐢 + 𝐅𝐲𝐣 

     Where: 
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CONVENTIONS FOR DESCRIBING VECTOR COMPONENTS 
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DETERMINING THE COMPONENTS OF A FORCE 
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 Sample Problem 2/1  

The forces F1, F2, and F3, all of which act on point A of 
the bracket, are specified in three different ways. 
Determine the x and y scalar components of each of 
the three forces. 
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Sample Problem 2/2 

Combine the two forces P and T, which act on the 
fixed structure at B, into a single equivalent force R. 
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Sample Problem 2/3 

The 500-N force F is applied to the 
vertical pole as shown.  

(1) Write F in terms of the unit vectors 
i and j and identify both its vector 
and scalar components.  

(2) Determine the scalar components 

of the force vector F along the x֊ - 

and  ý-axes.  

(3) Determine the scalar components 
of F along the x- and  ý-axes.  
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