
  

Analytic Geometry 

)1(Lecture 

Fundamental Concepts:- 

-:The Cartesian Coordinate System) 1 
The coordinate of point(x,y) xis the x-coordinate of 

point p and y is y-coordinate of point p 
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-:ntsThe distance between two poi) 2 

Let two points 𝒑𝟏(𝒙𝟏. 𝒚𝟏)𝒂𝒏𝒅 𝒑𝟐(𝒙𝟐. 𝒚𝟐) the distance 

between 𝒑𝟏 and 𝒑𝟐 is 

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒙𝟐 − 𝒙𝟏)𝟐 

If    𝒙𝟏 = 𝒙𝟐 ⇒ 𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = |𝒚𝟐 − 𝒚𝟏|  

If    𝒚𝟏 = 𝒚𝟐 ⇒ 𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = |𝒙𝟐 − 𝒙𝟏| 

 



  

 

Example 

Find the distance between the following points  

1) 𝒑𝟏(𝟏. −𝟑)𝒑𝟐(𝟓. 𝟓) 

Solution                      

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒙𝟐 − 𝒙𝟏)𝟐 

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝟓 − −𝟑)𝟐 + (𝟓 − 𝟏)𝟐 = √𝟖𝟐 + 𝟒𝟐 

= √𝟔𝟒 + 𝟏𝟔 = √𝟖𝟎 

 

2) 𝒑𝟏(−𝟔. 𝟎)𝒑𝟐(−𝟐. 𝟑) 

Solution                      

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒙𝟐 − 𝒙𝟏)𝟐 

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝟑 − 𝟎)𝟐 + (−𝟐 − −𝟔)𝟐 = √𝟑𝟐 + 𝟒𝟐 

= √𝟗 + 𝟏𝟔 = √𝟐𝟓 = 𝟓 

 

3) 𝒑𝟏(−𝟐. 𝟒)𝒑𝟐(𝟑. 𝟒) 

Solution                      

𝒚𝟏 = 𝒚𝟐 ⇒ 𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = |𝒙𝟐 − 𝒙𝟏| 

= |𝟑 − −𝟐| = |𝟓| = 𝟓 

 

4) 𝒑𝟏(−𝟐. 𝟓)𝒑𝟐(𝟐. 𝟕) 

Solution                      



  

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √(𝒚𝟐 − 𝒚𝟏)𝟐 + (𝒙𝟐 − 𝒙𝟏)𝟐 

𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = √( )𝟐 + ( )𝟐 = √  

 

5) 𝒑𝟏(𝟓. −𝟏)𝒑𝟐(𝟓. −𝟒) 

Solution                      

  ⇒ 𝒑𝟏𝒑𝟐̅̅ ̅̅ ̅̅ ̅ = | − | 

= | | = | | = 

-:The midpoint between two points) 3 

If 𝑷𝒎 is a midpoint of 𝒑𝟏(𝒙𝟏. 𝒚𝟏)𝒂𝒏𝒅 𝒑𝟐(𝒙𝟐. 𝒚𝟐)then 

the coordinate of 𝑷𝒎 is 

                  𝑷𝒎 = (
𝒙𝟏 + 𝒙𝟐

𝟐
.
𝒚𝟏 + 𝒚𝟐

𝟐
) 

Example(2) 

Find the midpoint of the following points 

1)  𝒑𝟏(𝟓. 𝟏)𝒑𝟐(−𝟑. 𝟑) 

                 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏      

                  𝑷𝒎 = (
𝒙𝟏 + 𝒙𝟐

𝟐
.
𝒚𝟏 + 𝒚𝟐

𝟐
) 

                  𝑷𝒎 = (
𝟓 + −𝟑

𝟐
.
𝟏 + 𝟑

𝟐
) = (

𝟐

𝟐
.
𝟒

𝟐
) = (𝟏. 𝟐) 

2)  𝒑𝟏(−𝟒. 𝟎)𝒑𝟐(−𝟏. 𝟔) 

                 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏      

                  𝑷𝒎 = (
𝒙𝟏 + 𝒙𝟐

𝟐
.
𝒚𝟏 + 𝒚𝟐

𝟐
) 



  

                  𝑷𝒎 = (
−𝟒 + −𝟏

𝟐
.
𝟎 + 𝟔

𝟐
) = (

−𝟓

𝟐
.
𝟔

𝟐
)

= (
−𝟓

𝟐
. 𝟑) 

 

3)  𝒑𝟏(𝟎. −𝟕)𝒑𝟐(−𝟖. 𝟏) 

Solution                         

 

 

 

 

 

 

 

4)  𝒑𝟏(−𝟐. 𝟓)𝒑𝟐(𝟐. 𝟕) 

Solution                         

 

 

 

 

 

 

 


