
Lecture (3) 

Analytical Analysis 

The Circle 

:Definition 

A circle is the sea of all points in a plane that are fixed 

distance from a fixed point called its center, the fixed 

distance is called the radius of the circle. 

Circles equations:- 

1)  𝒙𝟐 + 𝒚𝟐 = 𝒓𝟐 

The center(0,0) and the radius is r. 

2) (𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐 

The center (h,k) and the radius is r 

3)  𝒙𝟐 + 𝒚𝟐 + 𝟐𝒉𝒙 + 𝟐𝒌𝒚 + 𝒄 = 𝟎 

The center =(
−𝒄𝒐𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒙

𝟐
.

−𝒄𝒐𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒚

𝟐
) 

(m,n) = (
−𝟐𝒉

𝟐
.

−𝟐𝒌

𝟐
)  = (-h,-k) 

The radius r = √𝒎𝟐 + 𝒏𝟐 − 𝒄 

 

The conditions of circles equations: 

1)  the cofficient of 𝒙𝟐 = the cofficient of 𝒚𝟐 = 1. 

2) there is no xy in the equation of circle. 

  

 



Example  

Find the center and the radius of the following circles 

equations 

1)  𝒙𝟐 + 𝒚𝟐 = 𝟏𝟔 

Solution 

The center(0,0) , the radius r=4 

2)  (𝒙 − 𝟒)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟗 

The center (4,1)  ,    r=3 

3) (𝒙 + 𝟑)𝟐 + 𝒚𝟐 = 𝟏𝟐 

The center (-3,0)   , r=√𝟏𝟐 . 

4) 𝟐𝒙𝟐 + 𝟐𝒚𝟐 + 𝟒𝒙 − 𝟖𝒚 + 𝟐 = 𝟎 

Divided by 2 

𝒙𝟐 + 𝒚𝟐 + 𝟐𝒙 − 𝟒𝒚 + 𝟏 = 𝟎 

 The center (m,n) = (
−𝟐

𝟐
.

− −𝟒

𝟐
) = (−𝟏. 𝟐) 

𝒓 = √𝒎𝟐 + 𝒏𝟐 − 𝒄 = √(−𝟏)𝟐 + (𝟐)𝟐 − 𝟏

= √𝟏 + 𝟒 − 𝟏 = √𝟒 = 𝟐 

Example: 

Write the equation of a circle of radius r=√𝟕 with 

center (-2,3) 

                  Solution 

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓 

(𝒙 − −𝟐)𝟐 + (𝒚 − 𝟑)𝟐 = (√𝟕 )
𝟐
 



  (𝒙 + 𝟐)𝟐 + (𝒚 − 𝟑)𝟐 = 𝟕 

 

Example : 

Find the center and the radius of a circle 

𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 + 𝟐𝒚 − 𝟏𝟏 = 𝟎 

   solution 

𝒙𝟐 − 𝟒𝒙 + 𝟒 − 𝟒 + 𝒚𝟐 + 𝟐𝒚 + 𝟏 − 𝟏 = 𝟎 

(𝒙 − 𝟐)𝟐 + (𝒚 + 𝟏)𝟐 = 𝟏𝟔 

Center(2,-1) , radius = 4 

 

Polor Coordinates 

Let o is a fixed point called the origin point astraight 

line is extended , from 0 to the point A , OA is called 

polor axis. 

Let p is a point which for a distance r from the point 0 

(r,𝜽) is apair of polor coordinate , used to determine 

 a cartesin point , where r is the distance from a 

cartesin point p to the origin point 0 , and 𝜽  is the 

angle between OA and OP 

 

 



 

the relation between cartesian coordinates and polor 

coordinates  

let p is a poin 

t has the coordinates (x,y) and the polor 

  coordinates(𝒓. 𝜽) 

 

 

 

 

𝒔𝒊𝒏(𝜽) =
𝒚

𝒓
               𝒚 = 𝒓 𝒔𝒊𝒏(𝜽) 

𝒄𝒐𝒔(𝜽) =
𝒙

𝒓
               𝒙 = 𝒓 𝒄𝒐𝒔(𝜽) 

𝒓 = √𝒙𝟐 + 𝒚𝟐 

𝒕𝒂𝒏(𝜽) =
𝒚

𝒙
       ⟹       𝜽 = 𝒕𝒂𝒏−𝟏(

𝒚

𝒙
) 

Example: 

Plot the following points in the polar coordinate 

1)  (2,
𝝅

𝟔
)                2) (5,

𝟑𝝅

𝟒
)         3) (-2,

𝟐𝝅

𝟑
)        4) (1,

−𝝅

𝟒
) 



Example: 

Find the cartesian coordinates of the following points  

1) (𝟒.
𝝅

𝟔
)                  2) (2,

𝟑𝝅

𝟒
)               3) (3,

−𝝅

𝟔
) 

Solution  

1)   𝒙 = 𝒓 𝒄𝒐𝒔(𝜽)           𝒙 = 𝟒𝒄𝒐𝒔 (
𝝅

𝟔
)        𝒙 = 𝟒( 

        𝒚 = 𝒓𝒔𝒊𝒏(𝜽)            𝒚 = 𝟒𝒔𝒊𝒏 (
𝝅

𝟔
)         𝒚 = 𝟒( 

               (𝒙. 𝒚)  =    (   .   ) 

2)  

 

 

 

 

3)  

 

 

 

Example : 

Find the polar coordinate of the following points 

1)  (√𝟑.1)               2) (1.-1)                3) (-2,-2) 

Solution  



𝟏) 𝒓 = √𝒙𝟐 + 𝒚𝟐 = √(√𝟑)
𝟐

+ 𝟏𝟐 = √𝟑 + 𝟏 = √𝟒 = 𝟐 

𝜽 = 𝒕𝒂𝒏−𝟏 (
𝒚

𝒙
) = 𝒕𝒂𝒏−𝟏 (

𝟏

√𝟑
) = 𝟑𝟎 =

𝝅

𝟔
 

2)   

 

 

 

 

 

3) 

  

 

 

 

 

 

 

 

 

 


