Finding Circles
This topic questions the possibility of finding the centre of circles and their equations when given certain points. It asks how many points are necessary to be known in order to determine the midpoint and the equation.


Section 1: Warm-up
This section commences giving two points, (3,8) and (5,2) which lie on the ends of the diameter of a circle, and is asking to determine the equation of the circle. 
The equation of the circle is given in the form  where r is the radius and  is the midpoint of the circle. 

The distance between the two points can be determined via the equation: 
When inputting the two given points, the following distance can be determined:

This distance is the diameter, information which was provided in the question. 
Inputting this information into the equation of the circle format, generates the following simultaneous equation: 

Solving this simultaneous equation generates the following solution: 
h the midpoint of these points is  and the equation of the circle is  which can be simplified to 


Section 1: Part 2: Some more points…
This section questions how many points on a plane are required in order to create a circle, determining its midpoint and equation, as per the form  .

1. This question asks if two points are specified on a plane, is there a unique circle passing between them?
In answer to this question, this sometimes is possible.
If the radius of the circle is given along with the two points, or can be determined as per above, then a unique circle will pass between them. 
This is because, if we are to think about the problem in terms of simultaneous equations, we have two unknowns,  and two simultaneous equations that can be formed.

However, if the radius is not given, or cannot be determined, then a unique circle is not possible. 
If we are to think about this problem in terms of simultaneous equations, then there are three unknowns,  and only two simultaneous equations can be formed, thus there is more than one unique circle passing between them. 

2. This question asks if three points are specified on a plane, is there a unique circle passing between them?

In answer to this question, yes there is.
If three points are given, then three simultaneous equations can be formed, and since there are three unknowns,  a solution can be found, to the equation of the circle. 
Often, the simultaneous equation will result in two solutions, however, in one of the solutions, the result for the radius is negative, a solution which is impossible as a radius cannot be negative. 

3. This question asks if four points are specified on a plane, is there a unique circle passing through them? 

In answer to this question, yes there is.
If four points are given, four simultaneous equations can be determined, and since there are only three unknowns,  only three simultaneous equations are required. Therefore, a solution for the equation of the circle can be determined. 



[bookmark: _GoBack]Section 2: Main Problem
This question asks to determine the equation of the circle passing between each of the three points which are given for each dot point.
The most effective method to determine the equation of the circle passing through each of these points is to utilise simultaneous equations. 
1. The points  are given. 
To determine the equation of the circle passing between them, the following simultaneous equations can be formed: 
From these, the following solutions can be determined:  and 
Solution 1 is not possible, as the radius of a circle cannot be negative. and the equation of the circle is 


2. The points  are given.
To determine the equation of the circle passing between them, the following simultaneous equations can be formed: 
From these, the following solutions can be determined:  and 
Solution 1 is not possible, as the radius of a circle cannot be negative. and the equation of the circle is 


3.The points  are given.
To determine the equation of the circle passing between them, the following simultaneous equations can be formed: 
From these, the following solutions can be determined:   and 
Solution 1 is not possible, as the radius of a circle cannot be negative. and the equation of the circle is 


4.The points  are given.
To determine the equation of the circle passing between them, the following simultaneous equations can be formed: 
From these, the following solutions can be determined:  and 
Solution 1 is not possible, as the radius of a circle cannot be negative. and the equation of the circle is 
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