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Vectors 

3.1 Vector and Scalar Quantities 

A scalar quantity is completely specified by a single value with an 

appropriate unit and has no direction. 

Examples of scalar quantities are temperature, volume, mass, speed, 

and time intervals. 

A vector quantity is completely specified by a number with an 

appropriate unit plus a direction. Examples of vector quantity are 

displacement and velocity. 

3.2 Some properties of Vectors 

Equality 

It is said about two vector that are equal if they have equal 

magnitudes and same direction re- gard less of their starting point... 

notice figure(1) (Vectors A, B,C,D) are equal vectors and can be 

written as: 

A= B= C =D 

 

figure(1) 

Not vector A has starting point P₁ and ending point P2, and vector B 

has starting point Ps and ending point P. and we can say that: 



 
 

 A =B Because vector A has a magnitude equal to vector (B) and has 

same direction. 

 

Negative of a Vector 

The negative of vector A is a vector that has the same magnitude of A 

and an opposite direction of it... notice figure (2) The negative of 

vector A is represented as A so that: 

 

figure (2) 

The vector and the negative of the same vector have equal 

magnitudes and opposite directions. 

 

Unit Vectors  

A unit vector is a vector with a magnitude (or length) of exactly 1. It's 

essentially an arrow pointing in a specific direction. Since its 

magnitude is always 1, it only provides information about irection. 

 



 
 

3.3Vectors Addition  

Two or more vectors can be added together to produce a third vector that 

represents the resultant of these vectors. We draw the first vector and then use a 

special operation equal to . When representing this operation by drawing the 

vectors, we first move the second vector, maintaining its magnitude, direction, 

and position at the end of the first vector, then the second and the third as well. 

After that, we perform the mathematical calculation of the resultant polygonal 

shape as shown in the following examples. 

 

 

Exp1/ Find the vectors sum      A=(3i+4j)      ; B=(-2i+5j) 

   

                           A+B =(3i+4j)+(-2+5j)= (3-2)i+(4=5)j= i+9j  

 

Exp2/ Find the vectors sum A=(2i-j) ; B=(-i+3j) ; c=4k 

 

A+B+C= (2-1)i +(-1+3)j +4k= -i+2j+4k 

 

 

 

 



 
 

3.4 Scalar product 

 

 



 
 

Exp1/ 

 

 

 



 
 

 

 



 
 

Example): 

Vector A has a magnitude of 6 units and it is in the direction of  positive x- 

axis. Vector has a magnitude of 4 units and lies in x y plane making an angle 

30° with x- axis. Find   A* B  ? 

Solution: 

 

 

Discussion questions 

 

1. What is the negative of a vector and how is it represented? 

2. What is the dot product of two vectors, and how is it 

calculated? 

3. How can we compare two vectors to determine if they are 

equal? 

4. What are some properties of the dot product? 


