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A vector is a quantity that possesses magnitude and direction and obeys the 

parallelogram law for addition. Examples of vectors 

encountered in static are force, position, and moment. A 

vector is shown graphically by an arrow. The length of 

the arrow represents the magnitude of the vector, and 

angle  between the vector and a fixed axis defines the direction of its line of 

action. The head or tip of the arrow indicates the sense of direction of the 

vector.  

Vector quantities can be further divided into: 

1. Free vector is one whose action is not confined to or associated with a

unique line in space. The wind and moment of a couple are examples of

free vectors. Their effect does not depend on their position.

2. Localized vector has a definite or specific line of action. Consider the

beam shown in figure below. When the load is placed in the position C at

the center of beam, the reaction of the

supports at A and D on the beam are equal. If

the load were moved to position B, the

support at A would carry more of the load

and the support D carry less. In the other words, the effect of the

supports on the beam (the external effect) depend on the position of the

load it carries as well as the slope, sense, and magnitude of that load.

Vector Operations 

Multiplication and Division of a Vector by a Scalar: 

Vector is multiplied by a positive scalar; its magnitude is 

increased by that amount. When multiplied by a negative 

scalar it will also change the directional sense of the vector. 
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Vector Addition: All vector quantities obey the parallelogram law of 

addition. To illustrate the two "component" vectors A and B figure below are 

added to form a "resultant" vector R = A + B using the following procedure: 

First joint the tails of the components at a point so that it makes them

concurrent

From the head of B, draw a line parallel to A. Draw another line from

the head of A that is parallel to B. These tow lines intersect at point P

to form the adjacent sides of a parallelogram.

The diagonal of this parallelogram that extends to P forms R, which

then represents the resultant vector R = A + B. 

We can also add B to A using triangle rule which is special case of the 

parallelogram law, whereby vector B is added to vector A in a "head-to tail" 

fashion, i.e., by connecting the head of A to the tail of B. The resultant R 

extends from the tail of A to the head of B. In a similar manner, R can also 

obtained by adding A to B. By comparison, it is seen that vector addition is 

commutative; in other words, the vectors can be added in either, i.e.  

R = A + B = B + A  …(1-6) 
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As a special case, if the two vectors A and B are collinear, i.e., both have the 

same line of action, the parallelogram law reduce to an algebraic or scalar 

addition R = A + B.  

Vector Subtraction: The resultant of the difference between two vectors A 

and B of the same type may be expressed as 

R = A – B = A + (-B)  …(1-7) 

Subtraction is therefore defined as special case of addition, so the rules of 

vectors addition also apply to vector subtraction.   
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Cosine Law and Sine law:   

The cosine law and sine law are applicable to compute angles and sides of a 

triangle 

Law of cosines: cBABAC cos.222  …(1-8)

Law of sines:
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