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Chapter One 

1. Resultant Force 

Experimental evidence shows that two forces P and Q acting  on a particle A 

can be replaced by a single force R which has the same effect on the particle. 

This force is called the resultant of the forces P and Q 

 

1.2  Parallelogram Law and Triangle Law 

The resultant of the forces P and Q and can be obtained, as shown in 

Fig., by constructing a parallelogram, using P and Q as two adjacent 

sides of the parallelogram. The diagonal that passes through A represents 

the resultant. This method for finding the resultant is known as the 

parallelogram law for the addition of two forces.  

 

1.2.1  Sines and Cosines Law 

Because of the geometric nature of the parallelogram law and the triangle law, 

vector addition can be accomplished graphically. A second technique is to 

determine the relationships between the various magnitudes and angles 

analytically by applying the laws of sines and cosines to a sketch of the 

parallelogram 



Mustansiriyah University                                               College of Engineering  

Electrical Engineering Department      Engineering Mechanics  

Dr. Salah M. Mahdi                                                       Static 

 

2 

 

 

 

Example 1. The two forces P and Q act on a bolt A . Determine their resultant. 

 

Solution: 
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Example 2: The vertical force P of magnitude 100 kN is applied to the frame 

shown in Fig.  Resolve P into components that are parallel to the members AB 

and AC of the truss. 

 

 

Example 3:  
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Example 4:  
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1.3   Rectangular Component of  a Force 

In many problems it will be found desirable to resolve a force into two 

components which are perpendicular to each other. In Fig. , the force F has been 

resolved into a component F x along the x axis and a component F y along the y 

axis. The parallelogram drawn to obtain the two components is a rectangle , and 

F x and F y are called rectangular components. 

 

 

 

 

 

 

 

 

 

EXAMPLE 1. A force of 800 N is exerted on a bolt A as shown in Fig. 2.22 a . 

Determine the horizontal and vertical components of the force. Addition of  

Forces By Summing X and Y Components. 

Solution: 
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1.3.1  Addition of Forces By Summing X and Y Components 

It was seen in Sec. 2.2 that forces should be added according to the  

parallelogram law. From this law, two other methods, more readily applicable to 

the graphical solution of problems, were derived in Secs. 2.4 and 2.5: the 

triangle rule for the addition of two forces and the polygon rule for the addition 

of three or more forces. It was also seen that the force triangle used to define the 

resultant of two forces could be used to obtain a trigonometric solution. When 

three or more forces are to be added, no practical trigonometric solution can be 

obtained from the force polygon which defines the resultant of the forces. In this 

case, an analytic solution of the problem can be obtained by resolving each 

force into two rectangular components. Consider, for instance, three forces P, Q 

,and S acting on a particle A ( Fig. 2.25 a ). Their resultant R is defined by the 

relation 

 

 

 

 

 

 

 𝑅𝑥 =  ∑ 𝐹𝑥 

𝑅𝑦 =  ∑ 𝐹𝑦       

𝑅 =  √𝑅𝑥
2 + 𝑅𝑦

2 

tan 𝜃 =  
𝑅𝑦

𝑅𝑥
                 ;     𝜃 =  tan−1 𝑅𝑦

𝑅𝑥
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Example 1: Determine the magnitude of the resultant force and its direction, 

measured x axis counterclockwise form the positive.  

 

 

 

 

 

 

 

 

Example 2: Tree forces act on the bracket. Determine the magnitude and 

direction θ of F1, so that the resultant force is directed along the positive x
'
 axis 

and has a magnitude of 1 kN. 
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1.4     Cartesian Vector Notation 

It is also possible to represent the x and y components of a force in terms of 

Cartesian unit vectors i and j. Each of these unit vectors has a dimensionless 

magnitude of one, and so they can be used to designate the directions of the x 

and y axes, respectively as shown in Fig.  

 

 

 

 

 

 

 

1.4.1 Coplanar Force Resultant 

Using cartesian vector notation, each force is first represented as a Cartesian 

vector i.e.  

 

 

 

The vector resultant is therfore 

 

 

 

  F = Fx i   + Fy j 
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If in scalar notation is used, then  we have 
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