CE Notes/A.Maths/Ch.12


Chapter 12 
Circles

Section 12.1 
Equations of circles

Basic Concept

	1
	Given
	Centre of circle, touch a line x + y + c = 0

	
	Find
	Equation of circle

	
	Solution
	· using distance formula, put centre into the formula to find radius

	2
	Given
	Centre lies on a line x + y + c = 0, circle passes through 2 points(A and B)

	
	Find
	Equation of circle

	
	Solution
	· Let (h,k) be the centre

· put (h,k) into the line to get equation (1)

· OA=OB …..get equation (2)

· Solve equations (1) and (2) and find (h,k)

· Find the radius and thus the equation of the circle

	3
	Given
	Circle touches both axes and passing through a point

	
	Find
	Equations of circle

	
	Solution
	· Let (r,r) be the centre

· Circle equation: (x – r)2 + (y – r)2 = r2
· put the point into the equation and get r and thus the required equation

	4
	Given
	Radius of circle, circle passes through a point and touches the x / y- axis

	
	Find
	Equations of circle

	
	Solution
	· Let (h,k) be the centre

· Determine which quadrant(s) the circle lies in.

· Touches x-axis: k = + / - radius 

· Touches y-axis: h = + / - radius 

· write the equation of circle

· Substitute the point and get h or k and thus the required equation

	5
	Given
	Radius of circle, circle touches the x / y- axis and centre lies on a line

	
	Find
	Equations of circle

	
	Solution
	· Let (h,k) be the centre

· Touches x-axis: k = + / - radius 

· Touches y-axis: h = + / - radius 

· Substitute (h,k) into the line and find h or k and thus the equation of the circle

	6
	Given
	Circle passes through a point, touches x-1 = 0 and y-1 = 0

	
	Find
	Equations of circle

	
	Solution
	· Let r be the radius

· Centre = (1-r, 1-r) / (1+ r, 1 + r)

· Write down circle equation and get r and thus the required equation

	7
	Given
	Centre on the x-axis, touching a line at a point

	
	Find
	Equation of circle

	
	Solution
	· Let (h,0) be the centre

· (Slope of point and centre) (Slope of the line) = - 1  and get h

· find radius and thus the equation of the circle

	8
	Given
	Circle passes through a given point A, touching a line at a point B

	
	Find
	Equation of circle

	
	Solution
	· Let (h,k) be the centre

· (Slope of point and centre) (Slope of line) = -1 and get equation (1)

· OA = OB and get equation (2)

· Solving (1) and (2) and get (h, k)

· Find radius and thus equation of the circle

	9
	Given
	Circle passes through 2 points(A and B) and touches x-axis

	
	Find
	Equation of circle

	
	Solution
	· Let (h,k) be centre and r be the radius

· k = + / - r ……………….. (1)

· OA = OB ……………….. (2)

· Sub. (1) and (2), find r, k, h and thus the required equation

	10
	Given
	Circle touches both coordinates axes and the line x + y + c = 0

	
	Find
	Equations of circle

	
	Solution
	· Determine which quadrants the circle lies in

· Let the centre be (r,r) / (r,-r)/ (-r,r) / (-r, -r)

· For each case, distance between centre and the line = radius

· Find r and thus the required equations

	11
	Given
	Coordinates of 2 points. e.g. A and B

	
	Find
	Equation of circle with AB as diameter

	
	Solution
	· Let P(x,y) be a point on the circle

· (mPA)(mPB) = -1 and get the equation

	12
	Given
	Circle passes through 2 points, radius of circle

	
	Find
	Equations of circle

	
	Solution
	· Let (h,k) be the centre

· Write down 2 equations connecting h and k (radius)

· Solve h and k and get the equations


Miscellaneous

	1
	Given
	Coordinates of 4 points

	
	Find
	Prove that they are concyclic.

	
	Solution
	· Let the equation of circle be x2 + y2 + Dx + Ey + F = 0

· Substitute the 4 points to get 4 equations

· Solve the equations and get a solution ( concyclic

	2
	Given
	A circle equation, e.g. x2 + y2 – 4x – 6y + F = 0

	
	Find
	Range of values of F such that it is a real circle

	
	Solution
	· Put radius >= 0 to find the range of values of F

	Refer to Ex.12A Q.22


Section 12.2 
Tangents and Touching of circles

Basic Concept

	1
	Given
	Equation of a circle and equation of a line

	
	Find
	Equation of lines parallel/perpendicular to the line and touch the circle

	
	Solution
	· Let the equation of the line be x + y + k = 0 (where x and y are known)

· Find the centre and radius of the circle

· Using distance formula, distance between centre and the line = radius

· Find k and thus the required line

	2
	Given
	Equation of a circle (C)

	
	Find
	Equation of the circle with centre at (h, k) and touching C externally

	
	Solution
	· Find the centre and radius of the given circle

· Find the radius of the required circle: Center distance – radius of (C)

	3
	Given
	Equation of a circle (C)

	
	Find
	Equation of the circle with centre at (h, k) and touching C which is smaller than C

	
	Solution
	· Find the centre and radius of the given circle

· Determine if the required circle touches C internally or externally, find the distance between the centres

· Find the radius of the required circle


Miscellaneous: Refer to Ex.12B 18-27
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