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Coordinate Systems 

 

 

 



 

 

 

Example  

The Cartesian coordinates of a point in the xy plane are (x, y) = (-3.50, -2.50) 

m as shown in Figure 3.3. Find the polar coordinates of this point. 

 



 

S O L U T I O N 

Conceptualize The drawing in Figure 3.3 helps us conceptualize the 

problem. We wish to find r and u. Based on the figure and the data given 

in the problem statement, we expect r to be a few meters and u to be 

between 180o and 270 o . 

 

 

3.2 Vector and Scalar Quantities 

 

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

unit and has no direction. Temperature is therefore an example of a scalar 

quantity. Some examples of scalar quantities are temperature, volume, mass, 

speed, time, and time intervals.  

 

A vector quantity is completely specified by a number with an appropriate  



unit (the magnitude of the vector) plus a direction. Some examples of vector 

quantities are displacement, velocity, and acceleration 

 

3.3 Basic Vector Arithmetic 

 

 

 

 

 



 

 

Vector Addition 

 

a) Commutative law of addition:  

  

                                              

  



 

 

 

 

 

 

 

b) Associative law of addition: 

 

 

 



 

 

 

 

c) Scalar multiplication 

 



 

 

Vector subtraction: 

 

We define the operation 

  

 

 

 


