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The circle is an important application of the distance formula.

Definition: A circle is the set of all points P(x , y) that are a fixed
distance r, called the radius, from a fixed point C(h ,k), called the
center.

Circle Equation: The equation of the circle with radius r and center
C(h.k), is given by

Jx=h) +(y=k)" =r; (x=h) +(y-k) =1’

where P(x , y) represents a point on the circle.

Its extreme points, points on the graph that have a maximum/minimum
x or y values, are

(h—r,k); (h+rk)

(hk-r); (hk+r)
The domain, the projection of the graph onto the x-axis, is [h—r,h+r]_.
These are the allowable x values.

The range, the projection of the graph onto the y-axis, is [k—r,k+ r]y

These are the allowable y values.

The x coordinates of the x-intercept points, if any, are solutions of
(x—h)"+(0-k) =r* Note:y=0
The y coordinates of the y-intercept points, if any, are solutions of

(0-h)"+(y-k) =r’ Note:x=0
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Note: These are the points where the graph of the circle intersects with
either the x-axis or y-axis.

The following graph shows an example using these definitions:

(x-4Y°+(y-3P=25
Domain: [-1,9]
Range: [-2,8]

x - INTERCEPT points:

(0,0): (0.8

y - INTERCEPT points:

(0,0): (0,6

(0,6)

(-1,3)® 3

(0,0)

® P (9:3)@

(8,0)

-12 -11 -10 9 -8 -7 -6

Extreme Points:

(-1.3);9,3);(4-2); (4.8)

4 5 6 7 Q 9 1

@
(4,-2)

Example 01: Given C(h,k)=C(1,-2) and radius r =3, find the following:

a. The equation of the circle:

Step Equation Reason
0 (x—h)er(y—k)Z:r2
2 2
(x=0 +(s-[21) = | Be carel
1 with
the minus signs
(x-1)" +(y+2) =3
3 | X —-2x+1+y’ +4y+4=9
4 X +y’ —2x+4y—4=0 Quadratic Form

nx&y
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b. The extreme points:

Step Extreme Points Reason
0 |(h-rk);(h+rk)

1 | Points: (-2,-2); (4,-2)

0 |(hk-r);(hk+r)
1 | Points: (1,-5);(1,1)

Note: The center C(1,-2)is the mid-point of the extreme points:

1. (-2.-2):(4.-2)
2. (1-5):(1,1)

c. The domain: [-2,4]

d. The range: [-5,1]

e. The x-intercept points: Set y =0and solve for x

Step x-intercept points Reason
0 | x*-2x-4=0 Solve
(2
1 x:_bir b~ 4ac ;a=1;b=-2;c=-4
2a
5 | T 4]
2(1]
2++/4+16
T
2420 2425
4 | x= =
2 2
x=1+5

6 | x=1-5~-1.236 H x=1+/5~3.236

Points : (1—\/3,0) ; (1+\/§,0)
(-1.236, 0) ; (3.236, 0)
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The y-intercept points: Set x =0and solve for y

Step y-intercept points Reason
0 |y +4y-4=0 Solve
1.2
1 y:_bi b_4ac;a:1;b:4;c=—4
2a
2
2 |y —[4]£[4] -4[1][4]
2[1]
3 | yoAEi6+16
S
4 4432 -4+42
y = =
2 2
5 y= 2422
6 | y=-2-2/2~-483;y=-2+22~+0.83
;| Points: (0,-2- 242);(0,-2+242)
(0, -4.828) ; (0, 828)

Domain: [-2,4]

6

%2+ Y2 L 2% By =L
4

Range: [-5,1] )

-19 18 -17 -16 -5 -14 -13 -12 -11 .10 » B 7 H 5 4 3 2

x - INTERCEPT points:
(-2,-2

(1-8qrt(5),0) ; (1 + Sqrt(5),0)
y - INTERCEPT points:

(11'5)

=6

(0,2 -2 Sqrt(2)) 3 (0,2 + 2 Sqrt(2))

6 7 8

9 10 11 1

Note: Always draw the graph and make sure that all points are where they

are supposed to be. If NOT, “Fix it”!
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Circles, ellipses, parabolas, and hyperbolas have the following form:

General Quadratic Equation in x & y:

Ax’ +Bxy+Cy’ +Dx+Ey +F =0

This will be a circle if A=C=0 (B=0). We must complete the square
twice, once for “x” and once for “y

(1))

, to determine the Center & Radius.

Example 02: Given the circle defined by x* +y*> +6x-10y+9 =0, find the
following:

a. The center C(h,k)and radius r:

Step Equation Reason

0 X +y +6x-10y+9=0 A=1=C
B=0

X’ +6x+[9]+y’ —10y +[25] =-9+[9]+[25] { ()T

2 | (x+3) +(y-5) =5

Center: C(-3,5) ; Radius: r=5

b. The extreme points:

Step Extreme Points Reason
0 |(h-rk);(h+rk)

1 | Points: (-8,5);(2,5)

0 |(hk-r);(hk+r)
1 | Points: (-3,0);(-3,10)

c. The domain: [-8,2]
d. The range: [0,10]

e. The x-intercept points: y =0
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Step | x-intercept points | Reason
0 | x+6x+9=0 Solve
1 | (x+3) =0
) x+3=0

x=-3
3 Point: (—3,0)
f. The y-intercept points: x=0

Step | y-intercept points | Reason
0 |y’ -10y+9=0 Solve
1| (y-D(y-9)=0

—1=0|| y-9=0
5 |Y Hy

y=1 lly=9
3 | Points: (0,1);(0,9)

Graph:

x2+y2+6x-10y+9=0

X - INTERCEPT point(s):

(-3,0)
y - INTERCEPT points:
(-85
(0,1):(0.9)
-20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 B -7 6 -5 J-t_go)Z -1 1 2 3 4 35 6 7 & 9 10 11 1Z 13 14 15 16 17

’ 1
Domain: [-8,2] z
Range: [0,10] h
-6
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