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:ForcesConcurrent  

  

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. a ) have a common point of application and are 
concurrent at the point A. Thus, they can be added using the 
parallelogram law in their common plane to obtain their sum 
or resultant R, The resultant lies in the same plane as F1 and F2. 



Suppose the two concurrent forces lie in the same plane 
but are applied at two different points as in Fig. b. By the 
principle of transmissibility, we may move them along 
their lines of action and complete their vector sum R at 
the point of concurrency A. 
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 .c. If we add the same two forces as shown in Fig .d, 
we correctly preserve the magnitude and direction of R, 
but we lose the correct line of action, because R obtained 
in this way does not pass through A. Therefore this type 
of combination should be avoided. We can express the 
sum of the two forces mathematically by the vector 
equation  
                                          R= F1 + F2 





  

Vector Components 

 In addition to combining forces to obtain their resultant, we often need to replace a 

force by its vector components in directions which are convenient for a given 

application. The vector sum of the components must equal the original vector. Thus, 

the force R in Fig. 2a may be replaced by, or resolved into, two vector components F1 

and F2 with the specified directions by completing the parallelogram as shown to 

obtain the magnitudes of F1 and F2. The relationship between a force and its vector 

components along given axes must not be confused with the relationship between a 

force and its perpendicular* projections onto the same axes. Figure 2e shows the 

perpendicular projections Fa and Fb of the given force R onto axes a and b, which are 

parallel to the vector components F1 and F2 of Fig. 2a. Figure 2e shows that the 

components of a vector are not necessarily equal to the projections of the vector onto 

the same axes. Furthermore, the vector sum of the projections Fa and Fb is not the 

vector R, because the parallelogram law of vector addition must be used to form the 

sum. The components and projections of R  are equal only when the axes a and b are 

perpendicular.  



:Addition Vector A Special Case of   

To obtain the resultant when the two forces F1 and F2 are parallel as 

in Fig. 2/4, we use a special case of addition. The two vectors are 

combined by first adding two equal, opposite, and collinear forces F 

and F of convenient magnitude, which taken together produce no 

external effect on the body. Adding F1 and F to produce R1, and 

combining with the sum R2 of F2 and F yield the resultant R, which is 

correct in magnitude, direction, and line of action. This procedure is 

also useful for graphically combining two forces which have a remote 

and inconvenient point of concurrency because they are almost 

parallel. It is usually helpful to master the analysis of force systems in 

two dimensions before undertaking three-dimensional analysis 





:FORCE SYSTEMSDIMENSIONAL -TWO 

-The most common twoRectangular Components:   

dimensional resolution of a force vector is into rectangular 

components. It follows from the parallelogram rule that the 

vector F of Fig. 2/5 may be written as (2/1) where Fx and Fy 

are vector components of F in the x- and y-directions. Each of 

the two vector components may be written as a scalar times 

:the 

                                   F = Fx + Fy 

 *Perpendicular projections are also called orthogonal 

projection. 

  





                      

appropriate unit vector. In terms of the unit vectors i and j of 

Fig. 2/5, 

 Fx= Fxi     And,    Fy = Fy j,  

 and thus we may write 

F =Fxi +Fyj          ………         (2/2)         

 where the scalars Fx and Fy are the x and y scalar 
components of the vector  



The scalar components can be positive or 

negative, depending on the quadrant into 

which F points. For the force vector of Fig. 2/5, 

the x and y scalar components are both 

positive and are related to the magnitude and 

direction of F by   equation (2/3) 

      

    Fx= F cos 𝜽   …………… 

…..3 F =      𝑭𝒙
𝟐+    𝑭𝒚

𝟐 

    Fy= F sin 𝜽 

𝜽 = 𝒕𝒂𝒏 −𝟏( 
  𝑭𝒚

 𝑭𝒙    
) 



Example 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? 

 
:Solution 



  

The scalar components of F1, from Fig.a, 

are : 

     F1x= F cos 𝜽  = 𝟔𝟎𝟎 𝒄𝒐𝒔 𝟑𝟓 = 𝟒𝟗𝟏  𝑵 

F1y= F sin 𝜽 = 𝟔𝟎𝟎 𝐬𝐢𝐧 𝟑𝟓 = 𝟑𝟒𝟒  𝑵      

 The scalar components of F2, from Fig. b, 

are: 

     F2x= F cos 𝜽  = −𝟓𝟎𝟎 
𝟒

𝟓
= −𝟒𝟎𝟎  𝑵 

F2y= F sin 𝜽 = 𝟓𝟎𝟎
𝟑  

𝟓 
 

 

 =300 N 



. Note that the angle which orients F2 
to the x-axis is never calculated. The 
cosine and sine of the angle are 
available by inspection of the 3-4-5 
triangle. Also note that the x scalar 
component of F2 is negative by 
inspection. 



 The scalar components of F3 can be obtained by first 
computing the angle α  of  

  26.6  =
𝟎.𝟐

𝟎.𝟒
== 𝒕𝒂𝒏 −𝟏( 

  𝑭𝒚

 𝑭𝒙    
)  α              Fig. c.  



 

 

  

 

 Then, 

 F3x=  F3 sinα 

  N358= 800 sin 26.6 = 

F3y =-  F3 cosα 

= - 800 cos26.6 = -716 N 



:Combine the two forces P and T , which act  the  2-2Example 
fixed structure  at B, into a single equivalent force R . 










