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SUBJECT and GRADE Mathematics Gr 12 

TERM 2 Term 2 Week2 

TOPIC Circles in Analytical Geometry 

AIMS OF LESSON Know what the standard form of the equation of a circle is. How to determine the equation of a circle when 

the sketch is given. Write the equation of circle into standard form. Sketch the circle when equation is given.   

RESOURCES  
 

Paper based resources 

Go to the Analytical Geometry topic in your 

textbook and go to the section involving circles. 

(e.g. Mind the Gap pg 172, Siyavula pg 264 ) 

Digital resources  

https://bit.ly/2UREr8t   

 

 

 

INTRODUCTION Dear Learner in this lesson you must know the following pre-knowledge: What is a circle? What is the 

radius of a circle? How to determine the distance between two points. Differently said the length of a line. 

Read the coordinates of a point. 

 
 

Lesson 1a 
Equation of a circle  
Consider any circle with centre 𝐶(𝑎; 𝑏) and say 
𝑃(𝑥; 𝑦) is any point on the circle and radius r then:  

𝑟2  =  (𝑥2 − 𝑥1)2 + (𝑦
2

− 𝑦
1
)

2
               

 

𝒓𝟐  =  (𝒙 − 𝒂 )𝟐 + (𝒚 − 𝒃 )𝟐  
 

 

A circle is the set of all points that are 

an equal distance from a given point 

(centre). In other words, every point on 

the circumference of a circle is 

equidistant from its centre. 

In the adjacent figure is a circle, where 

all the points are an equal distance of 4 

away from the point (3; -1). 

 

The radius of a circle is the 

distance from the centre of a 

circle to any point on the 

circumference. 

In the adjacent sketch each 

of the lines, OA, OB, OC, 

…….etc is a radius. 

Lets calculate the radius of the circle in 

the sketch using the distance formulae,  

O(3; 1) and E(7; -1) 

0E = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 

      = √(3 − 7)2 + (−1 − (−1))
2

 

      = √(−4)2 + (0)2 

      =  4 

This is the distant formula 

This is the standard form of the equation 

for any circle with centre (𝑎; 𝑏)  and 

radius r, this is arrived at by using the 

distance formulae 

Note: To determine the 

equation of a circle or 

sketch a circle you 

require the:  1. centre of 

the circle and 2. Radius 

of the circle 

x 

y 

https://bit.ly/2UREr8t
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Examples: 

1.  
You are  

given the circle  

with centre (-4; 3)  

and radius 5. 
Write down  

the equation of  

the circle. 

2. 

Given the circle with 

centre     (2; -1) and      

(5; 3) as another point 

on the circle. 

Determine  

the equation of  

the circle. 

  

 

3.  
Given:  

 (𝑥 − 3 )2 + (𝑦 +  1 )
2

= 16 

a) Write down the radius of the circle. 

b) Write down coordinates of the center of the 

circle. 

c) Sketch the circle. 

Solution: 

1a)  radius = 4 

1b) (3; -1) is the centre 

1c)  

 

Solution: 

(𝑥 − (−4))2 + (𝑦 −  3)2 = 52 

       

     (𝑥 +  4)2 + (𝑦 −  3)2 = 25 

     

CAN YOU, 

Write down the  

equation of the  

given circle where 

 A(-3; 2) is the centre 

of the circle and B(-1; 2). is a point on the circle.. 

  

Answer: 
(𝑥 + 3)2 + (𝑦 + 2)2 = 4 

 

x 

 

y 

 

x 

y 

 Write the given equation in the forms: 

             (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2   

∴    (𝑥 − 3)2 + (𝑦 −  (− 1))2 = 42 

∴    centre is ( 3 ; - 1) 

 

Solution: 

(𝑥 −  2)2 + (𝑦 − (− 1))2 = 𝑟2 

       (𝑥 −  2)2 + (𝑦 +  1)2 = 𝑟2  

   (𝑥2 −  𝑥1)2 + (𝑦2 − 𝑦1)2 = 𝑟2 

(5 −  2 )2 + (3 − (−1))
2

= 𝑟2 

       ∴        (3 )2 + (3 + 1)2 = 𝑟2 

        ∴                                25 = 𝑟2 

∴    (𝑥 −  2)2 + (𝑦 +  1)2 = 25     

 

     

 This is because (2; -1)  is the 

centre of the circle. 

Using this distance formula,        

(2; -1) and (5; 3) you can calculate 

the radius r. 

This is the equation of the circle  

obtained by substituting the 

centre and the radius. 

CAN YOU, 

Determine the equation of the  

circle where C(-5; -3) is the 

centre and D(-1; 2). is a point 

on the circle. 

  

Answer: 

(𝑥 + 5)2 + (𝑦 + 3)2 = 41    

CAN YOU,  

Sketch the circle. 

(𝑥 +  7)2 + (𝑦 − 1)2 = 49     
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Lesson 1b:    In this lesson we are going to look at another form of the equation of a circle.  

 

 
 
The above equation can be expanded and simplified. Let’s do it.   

𝒙𝟐 + 𝟏𝟒𝒙 + 𝟒𝟗 + 𝒚𝟐 − 𝟐𝒚 + 𝟏 = 𝟒𝟗 
                                                                                       ∴                   𝒙𝟐 + 𝟏𝟒𝒙 + 𝒚𝟐 − 𝟐𝒚 = −𝟏 
This is another form of the equation of a circle. You are expected to be able to write the equation of a circle from this form, into the  standard form. 

Example:  4  

Write the given equation of a circle into its standard form.  𝒙𝟐 + 𝒚𝟐 + 𝟏𝟒𝒙 − 𝟐𝒚 = −𝟏 
Solution: 

                                  𝒙𝟐 + 𝟏𝟒𝒙        + 𝒚𝟐 − 𝟐𝒚         = −𝟏    

 

           ∴   [𝒙𝟐 + 𝟏𝟒𝒙 + (
𝟏𝟒

𝟐
)

𝟐

] + [𝒚𝟐 − 𝟐𝒚 + (
−𝟐

𝟐
)

𝟐

] = −𝟏 + (
𝟏𝟒

𝟐
)

𝟐

+ (−
𝟐

𝟐
)

𝟐

 

 

 

 

 

 

                             ∴                 (𝒙 + 𝟕)𝟐 + (𝒚 − 𝟏)𝟐 = −𝟏 + (𝟕)𝟐 + (−𝟏)𝟐 

 

                              ∴     (𝒙 +  𝟕)𝟐 + (𝒚 − 𝟏 )𝟐 = 𝟒𝟗 

CAN YOU? 
 
Write the equation,  

𝒙𝟐 + 𝒚𝟐 + 𝟔𝒚 − 𝟒𝒙 = 𝟐𝟑, 

of a circle into its standard form.   

 
 
 
 
 
Answer: 

(𝑥 − 2)2 + (𝑦 + 3)2 = 36    

 
 

ACTIVITIES/ 
ASSESSMENT 

Mind Action Series Platinum Classroom Mathematics Everything Mathematics 

Pg:  220 & 223;           Ex: 1 & 2 Pg:  184 ;                Ex: 1  Pg: 256;                   Ex:10.3  Pg: 293  ;                Ex :7 - 4  
 

CONSOLIDATION  The standard form of the equation of a circle with centre (𝑎 ;  𝑏), is:       (𝒙 − 𝒂 )𝟐 + (𝒚 − 𝒃 )𝟐   =  𝒓𝟐  
When the equation of the circle is in standard form you are able to determine the centre and radius. This is important in order to sketch the 
circle. In the next lesson you will be determining the equation of a tangent to the circle. To do this you will need the coordinates of the centre 
of the circle to determine the gradient of the radius of circle drawn to the tangent. Thus the skill to write the equation in standard form is 
vital in this section. 

(𝒙 +  𝟕)𝟐 + (𝒚 −  𝟏 )𝟐 = 𝟒𝟗 

 This is the standard form of the equation of a 

circle with centre (−7 ;  1) and radius 7,  
C 

Recap on squaring a binomial. 

 Step 1: 

Group the 

terms 

containing 

an x, and 

the terms 

containing 

a y. 

 Step 2: Remember the standard form of a quadratic is:      𝑎𝑥2 + 𝑏𝑥 +c. To complete 

the square "𝑎" must be 1, which it is, We add (1/2𝑏)2 to both sides of the equation 

 Step 2: Complete the 

square for each quadratic. 
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