Coordinates of the Centre and Radius
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The general form of a circle 1s given as: S
8 enNed IAD

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

When a circle 1s given 1n general form we must convert
it into standard form to obtain the coordinates of 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.




General Form to Standard Form
AX* + By’ + Cx + Dy + E @— (x-h)? + (y-k)? = r°

Why? So we can read the
radius and center

Completing the Square

*Note: When completing the square, the coetficients of the

squared terms must be 1.
(Number in front of x* and y? have to be 1 and on the test or exam this will always be the case)

It you are given the equation of a circle in general form, such
as X* + y*+ 6x— 10y — 12 =0, you can use the followmg steps
to convert 1t mto standard form.




X" +v'+6x—10y—12 =0 (general form)

— — L—>

Step 1: Separate the x and ¥ values as shown: (Take constant to the other side)

Step 2: Next, take 2 of the x-value, square 1t, and add it to the

lett-hand side ot the equation. Kt
ex olt od T 3 Men3® =19 bt

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.

~loy half ig =S Than (-5)%= 25

This results m:

x> + éx4ﬂ+}r2— 10}r+§= 12 +i+ as

d“
(xE + 6x +_9)+(y2 — 10y +£,'>=4_6

Step 3: The terms x* + 6x + 9 can be factored as: (x+3)

)

The terms ¥ — 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 1s centered at (-3, 5) with a

radius of S q (8






You try

Find the radius and center of the following circle
(Hint: general to standard)

X +y* +4x-6y-9=0
e
g“:—‘-‘ Mmove Comstant O oner

x'a *51. + Yy _5\3 = q

< 2 44y
X -
) mifs 3
half 2 sy = )
Soy 1:3" . + '\a““u)
‘,ugk(,"s ( ~



Worksheet # 3 - Equations of Circles

All Questions



Not on exam or test

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

Look at the following examples:

Example 1

Find the center and the radius of x* +y* —4x—-2v+5=0

Solution
Step 1: X% —4Ax +vy2 -2y =-5
Step 2: X2 —4x+4 + yP-2y+1 =-5+4+1

Step 3: (x=2¢P+(y-17% =0

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.



EKEIH]D]E 2 Not on test or exam

Find the center and the radius of: 2x* +2y*—8x—4y +12 =0
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 —d4x—-2y+6=0

Step 1: X*—4x +y2 -2y = -6

Step 2: X¥—4dx+4 +y* -2y+1 =-6+4+1
Step 3: (x=2P+(y-1)yY=-1

***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.
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