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2a.1 Coordinate systems 

2a.2 Vector and scalar quantities 

2a.3 Some properties of vectors 

2a.4 Components of a vector and unit vectors 

2a.5 Vector product (multiplication) 

2a. Vectors 



 To determine the location of a moving body we need a coordinate system 

and reference frame as a fixed reference, called the origin point.  

 There are many types of coordinate systems: 

             (a) Cartesian coordinate 

             (b) Polar coordinates: 

                  (i) Two dimensions polar coordinates  

                  (ii) Three dimension polar coordinates. 

 

 

 

 

 

2a.1 Coordinate systems 



(a) Cartesian coordinate  

 This system of coordinate is 

represented by two or three 

dimensions, i.e., plane or space. 

 In two dimensions        (see the 

figure), the vector from the origin 

O = (0,0) to the point A = (2,3) is 

simply written as                

a = (2,3) 

 A vector in the Cartesian plane, 

showing the position of a point A 

with coordinates (2,3) 

 

 



 In three dimensional Euclidean space, 

vectors are identified with triples of 

numbers   

 Corresponding to the Cartesian 

coordinates of the endpoint (a,b,c):          

a = (a,b,c) 



(b) Polar coordinates 

 There two types of polar coordinates  

(i) Two dimensions polar coordinates  

(ii) Three dimension polar coordinates. 

 



(i) Two dimensions polar coordinates  (r, θ) 

                        

r = (x2 + y2)½ 

tan θ = y/x     

x = r cos θ 

y = r sin θ 

 

The angle θ is measured by degrees and 

sometimes by radians  (rad), where 

π (rad)   ↔   180o 

1 rad = 180/π = 180/3.14 = 57.3o 

 

 
 

 



1.Spherical coordinate  (r, θ, ϕ) 

x = r sin θ  cos ϕ  

y = r sin θ  sin ϕ 

z = r cos θ  

 

 

2. Cylindrical coordinate  (r, θ, z) 

x = r cos θ 

y = r sin θ 

z = z     

 

(ii) Three dimension polar coordinates  



Example (2a.1):  

The Cartesian coordinates for a specific point are  

(x, y) = (- 3.5,2.5) m. Find the polar coordinates for 

this point. 

 Solution:  

r  = ( x2 + y2)½ = [(-3.5)2 + (2.5)2]½ = 4.3 m 

tan θ = y/x = 2.5/(-3.5) = - 0.714      

θ = tan -1(-0.714) = 144.5o               

θ = 144.5o /57.3o = 2.52 rad      

i.e., (r, θ) = (4.3 m, 2.52 rad)       


