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2.1 Vector Algebra Operations 

Two principal operations involving vectors are vector addition and scalar 

multiplication. A scalar is simply a real number, and is called such when 

we want to draw attention to its differences from vectors. Scalars can be 

positive, negative, or zero 

 

 

 

 



 

 

 

Properties of vector operation: 

 

Example: initial point is U(-1, 3, 1) and terminal point is V (4, 7, 0) Find: 

(a)2U+3V                  (b)U-V                        (c) |
𝟏

𝟐
𝑼| 

Sol: 

 



2.2 Unit Vectors or Finding a Vector’s Direction 
A vector v of length 1 is called a unit vector. The standard unit 

vectors are 

 

 

 

 

 

Example: Find a unit vector U in the direction of the vector from P1 (1, 

0, 1) and P2 (3, 2, 0) 

 

Sol: 

 



Example: If v = 3i - 4j is a velocity vector, express v as a product of its 

magnitude (its speed) times its direction. 

Sol: 

 

 

Example: A force of 6 newtons is applied in the direction of the vector v 

= 2i + 2j - k. Express the force F as a product of its magnitude and 

direction. 

Sol: 

 

 

 



 

2.3 Midpoint of a Line Segment 

 

Example: Find a midpoint for P1P2 vector 

Sol: 

 

H.W: 

a)) let u (3,-2) and v (-2,5) Find the (a) component form and (b) 

magnitude (length) of the vector. 

 

 

b)) find a unit vector 

 


