Coordinates of the Centre and Radius

The general form of a circle 1s given as:

Ax?+By*+Cx+Dy+E=0

ox° -#B\j + X ‘**33 +\0=0
When a circle 1s given 1n general form we must convert
it into standard form to obtain the coordinates ot the
center and the length of the radius.

Remember that 1n standard form. we can state the center
and radius of our circle easily.

To convert the equation of a circle from general form
into standard form we make use of a strategy called
completing the square.




Completing the Square

*Note: When completing the square, the coefticients of the
squared terms must be 1.

It you are given the equation of a cucle m general form, such
. - . ~ .
as x- +y + 6x— 10y = (), you can use the following steps

to convert it mto standard form.

(XB*%x+$63° -\03*3_§= o +9 »35
(xe3) & (43 =%

Ceﬂke(‘\, (—5 )6\>
?\05\\)\% = SLTQ)



X+ v +6x—10v—12 =0 (general formi)
Step 1: Separate the x and ¥ values as shown:
X~ + 6x + v— 10y =12

Step 2: Next, take '~ of the x-value, square 1t, and add it to the
left-hand side of the equation

To compensate for this amount, you also have to add
the same amount to the right-hand side of the

equation. Repeat with the y-value.

This results m:
XP+6X+9+v —10y+25=12+9+25

X+ 06X +9+vy>—10y +25 =46
Step 3: The terms x* + 6x + 9 can be factored as: (x+3)
The terms ¥v* — 10y + 25 can be factored as: (v —5)

Step 4: This leaves you with: (x +3)? + (v —5)* =46

We can now state that this circle 15 centered at (-3, 5) with a
radius of 6.



**Sometimes, an equation in general form does not result in
a circle.

Look at the following examples:

Example 1 e ne«(a\

Find the center and the radms of: x* +y* —4x— 23{»--‘€§=/0m
Solution

Step 1: X% —4Ax +vy2 -2y =-5

Step 2: X —4x+4 + yP-2y+1 =-5+4+1

/
Step 3: (3:—_2}24—(}* —_i}z =0 Csfo\n\o\((} {;(N\B

We can know state that the center of the circle 13 located at
(2, 1) and that the radms, r =/4=10

¥ When the radms 1s 0, this mdicates that the equation
represents the pomt (2, 1) only and net a curcle.



Example 2

S8x—4y+12=0
o~ o 9 °

Find the center and the radius of: 2x*

>

+2y
o
Solution

The coefficients of the squared terms are not 1!

We have to divide eacl and every term by the coefticient of
the squared terms (in order to have a circle, both coefticients
must be the same).

Extra Step: Divide eachterm by 2 x* +y —4x -2y @{l}

Step 1: X*—4x +y2 -2y = -6

Step 2: \—/Jr\Jr-l +y:-2y+1 =-6+4+1
Step3:  (x-2P+(y- 1)2— (sl Jo«\

***We can STOP right here!!! Recall that to find the
radius, we take the square root of the value on the right-
hand side of the equation. If we try to take the square root
of a negative number, we do not get a real value for the
radius.



O =+ 5}-33& -\-Q =0
X -Bx+16 + o Bglo= 30+ lorle
(=4 (\3«-‘-03 =54
) Ceater = (4 -4
by (= %6‘-‘
= .6

= 3%
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