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2.4 Addition of a System of 

When a force is resolved into two components along the 

components are then called 

represent these components in one of two ways, using either scalar

Cartesian vector notation. 

Scalar Notation: The rectangular components of force 

shown in Fig.2–15a are found using the parallelogram law, 

so that:  F = Fx + Fy. Because these components form a right 

triangle, they can be determined

Fx = F cos ɵ         

Instead of using the angle ɵ, however, the direction of 

also be defined using a small 

example shown in Fig. 2–15 

larger shaded triangle are similar, the proportional

the sides gives: 

        or      

                               

and      

                           or  

 

 

Here the y component is a 

axis. 
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of a System of Concurrent Coplanar Forces

When a force is resolved into two components along the 

components are then called rectangular components. For analytical work

represent these components in one of two ways, using either scalar

The rectangular components of force F 

are found using the parallelogram law, 

Because these components form a right 

triangle, they can be determined from,  

          and         Fy = F sin ɵ 

, however, the direction of F can 

defined using a small “slope” triangle, as in the 

15 b . Since this triangle and the 

similar, the proportional length of 

        

component is a negative scalar since Fy is directed along the

  

Forces 

When a force is resolved into two components along the x and y axes, the 

. For analytical work we can 

represent these components in one of two ways, using either scalar notation or 

is directed along the negative y 
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Cartesian Vector Notation

the x and y components of a force in terms of Cartesian 

unit vectors i and j . They

directions of the x and y axes,

Since the magnitude of each component of 

a positive quantity, which is represented by the (positive) 

scalars Fx and Fy , then we

vector , 

Concurrent Coplanar Force Resultants

determine the resultant of several 

first resolved into its x and 

added using scalar algebra since

by adding the resultant components using the parallelogram law. 

For example, consider the three concurrent forces in 

Fig. 2–17 a , which  have x and 

Fig. 2–17 b . Using Cartesian vector 

force is first represented as a Cartesian vector, i.e.,

F1 = F1x i + 

 F2 = -F2x

                                F3 = F3x 

The vector resultant is therefore

         FR = F1 + F2 + F3 

            = F1x i + F1y j - F

         = (F1x - F2x + F3x) i + (

              = (FRx)i + (FRy)j 

If scalar notation is used, then from Fig. 2

have: 

                    (→+)      (FR)x = 

                    ( ↑+ )      (FR)y = 
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Notation: It is also possible to represent 

components of a force in terms of Cartesian 

They can be used to designate the 

axes, respectively, Fig. 2–16.  

of each component of F is always       

which is represented by the (positive) 

, then we can express F as a Cartesian 

F = Fx i + Fy j 

Coplanar Force Resultants: We can use the method just described to 

determine the resultant of several Concurrent coplanar forces. To do this, each force is 

and y components, and then the respective components are 

since they are collinear. The resultant force is then formed 

resultant components using the parallelogram law.  

the three concurrent forces in 

and y components shown in 

Cartesian vector notation , each 

represented as a Cartesian vector, i.e., 

i + F1y j 

 i + F2y j 

 i - F3y j 

The vector resultant is therefore, 

F2x i + F2y j + F3x i - F3y j 

) i + (F1y + F2y - F3y) j 

is used, then from Fig. 2–17 b , we 

= F1x - F2x + F3x 

= F1y + F2y - F3y 

  

We can use the method just described to 

. To do this, each force is 

and then the respective components are 

collinear. The resultant force is then formed 
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These are the same results as the 

We can represent the components of the resultant force of any number

forces symbolically by the algebraic sum of the 

i.e., 

 

 

 

Once these components are determined, they may be 

sketched along the x and y axes with their proper sense of 

direction, and the resultant 

vector addition, as shown in Fig. 2

From this sketch, the magnitude of 

the Pythagorean Theorem; that is,

 

 

 

Also, the angle ɵ, which specifies the direction of

from trigonometry: 
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results as the i and j components of FR determined

We can represent the components of the resultant force of any number

forces symbolically by the algebraic sum of the x and y components of all the forces,

Once these components are determined, they may be 

axes with their proper sense of 

 force can be determined from 

vector addition, as shown in Fig. 2–17c . 

From this sketch, the magnitude of FR is then found from 

; that is,  

, which specifies the direction of the resultant force, is

  

determined above. 

We can represent the components of the resultant force of any number of coplanar 

components of all the forces, 

the resultant force, is determined 
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