              
  Using Coordinate Geometry to Explain Circles and Parabolas

G.GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a circle given by an equation.

G.GPE.2 Derive the equation of a parabola given a focus and directrix.
Translate between the geometric description and the equation for a conic section.
Connect the equations of circles and parabolas to prior work with quadratic equations. 
The directrix should be parallel to a coordinate axis.
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Notes: Circles in the Coordinate Plane

[image: ]To find the equation, let’s start with the distance formula:









Center		_______
Point on the Circle 	_______
Radius 		_______


Find the equation of each circle:

1.  Center (4,5) radius = 3		2.  Center (-2, 1) radius = 5	3.  Center  (8,0) radius = 






4.				5.				6.			7. 
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8.  Center (4, 6)  Point (6, 10)			9.  Center (-1, -4)  Point (4, 3)












[image: ]Find the center and radius and then graph the circle:

(x – 5)2 + y2 = 1

(x + 6)2 + (y – 2)2 = 16 

x2 + 4x + y2 + 2y – 4 = 0 




General Form ______________________________	

Standard Form _____________________________

To put a circle equation in standard form we must ___________________________________.



To complete the square:						x2 + 4x + y2 + 2y – 4 = 0 

1.  Move constant to the right.

2.  Complete the square for x and y.

3.  Factor the “x part” and “y part”.

4.  Determine the center and radius of the circle.


Complete the cut out activity





















Cut out these cards

	1.  x2 – 6x + y2 + 4y + 4 = 0

	(x + 1)2 + (y + 5)2 = 4

	(x + 10)2 + (y – 9)2 = 64

	3.  x2 + 4x + y2 – 8y – 16 = 0 

	x2  + y2 – 14y + 49 = -38 + 49 

	(x – 3)2 + (y + 2)2 = 9

	x2 + 2x + y2 + 10y  = -22

	5.  x2 +20x +y2 –18y +117 = 0 

	x2 + 20x + y2 – 18y  = -117

	x2+4x+4+y2–8y +16=16+4+16

	2.  x2 + 2x + y2 + 10y + 22 = 0 

	x2  + y2 – 14y  = -38 

	(x – 5)2 + (y + 4)2 = 8

	x2 – 6x  + y2 + 4y   = -4 

	x2 + 4x + y2 – 8y = 16 

	x2 + (y – 7)2 = 11

	
x2+20x+100+y2–18y+81=-117 +100+81

	
x2+2x+1+y2+10y+25= -22+1+25 

	x2 – 6x +9 + y2 + 4y +4 = -4+9+4

	x2 – 10x  + y2 + 8y  = - 33

	6.  x2 – 10x + y2 + 8y + 33 = 0 

	(x + 2)2 + (y – 4)2 = 36 

	4.  x2 + y2 – 14y + 38 = 0 

	
x2–10x+25+y2+8y+16= -33+25+16 












Place the numbered cards in the numbered slots on the chart.  Use the other cards to correctly complete the square and find the equation of each circle.
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After finding the equation of each circle, list the center and radius for each.

1.  Center __________________		Radius _________________
2.  Center __________________		Radius _________________
3.  Center __________________		Radius _________________
4.  Center __________________		Radius _________________
5.  Center __________________		Radius _________________
6.  Center __________________		Radius _________________
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