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Chapter (2) Algebra of Vectors 
Vectors can be added together and multiplied by scalars. Vector addition is associative 
(Equation 1) and commutative (Equation 2), and vector multiplication by a sum of scalars is 
distributive (Equation 3).  

 
In addition, scalar multiplication by a sum of vectors is distributive: 
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Two vectors are equal when their corresponding scalar components are equal. 
Resolving vectors into their scalar components (i.e., finding their scalar components) and 
expressing them analytically in vector component form (given by Equation 7) 
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 Allows us to use vector algebra to find sums or differences of many vectors analytically (i.e., 
without using graphical methods). For example, to find the resultant of two vectors  
, we simply add them component by component, as follows: 

 

 
 
 
 
 

 
 
Having found the scalar components, we can write the resultant in vector component form: 
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Analytical methods for finding the resultant and, in general, for solving vector equations are very 
important in physics because many physical quantities are vectors. For example, we use this 
method in kinematics to find resultant displacement vectors and resultant velocity vectors, in 
mechanics to find resultant force vectors and the resultants of many derived vector quantities, 
and in electricity and magnetism to find resultant electric or magnetic vector fields. 
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