<) The general form of the equation of a circle is: x% + y2 — 6y L 4y — 12 = 0.

1. Justify the steps allowing us to write the equation in the standard form.

Steps ! Justifications
i yz — bx + 4y —12=0 - General equation of the circle.
2 x2~6x+...+y2—i—4y+... =17 - We add 12 to each side.

3l 5 —Bx + 9 + yz + 4y +4 =12 4.9 + 4] - we complete in order to obtain perfect
square trinomials.

4, (x = 3)2 + (y + 2)2 =25 - We factor the perfect square trinomials to
obtain the standard form.

2. Identify the centre and the radiug of the circle. _ Centre: (3, -2); radius: 5.

~ EQUATION OF A CIRCLE — GENERAL FORM

* Expanding the standard form of the equation of a circle x- A kv 22 e ohiain
- the general form

x2+y2+ax+by+c:0

Ex. (1301 92 75 (Standard form)
© X+ 6x+9+32 Ayt 405
© 2432 4 6x 4y 17 -0 (Gererdl form)

* The curve with equation: X% + y? + ax 4 by + ¢ = 0 is represented by a circle in the Cartesian
plane if and only if a2 + b2 ~ 4.

* From the general form of the equation of a circle, we can find the standard form of the circle
equation (See activity 3c)).

10. In cach of the following cases, find the equation of circle 6 in the-standard form and then in
the general form.

a) Centre (-1, 3); radius 2. b) Centre (0, -3); radius 2.
1, (c+1P+(y-32 =4 1. XP+y+32-4
2. X+ 4+ 2x-6y+6=0 20 X+ 26p+5=0

c) Centre (2,-1); M(-1,3) € . d) AB is a diameter, A(-2, 1) and B(4, -3).
1. (x-22+(y+12=25 _ 1. _(x-1P+(+1)2 =13 :
2. X2 +y?-4dx+2y-20=0 2. X+ -2x+2y-11=0

11. For each of the following circles,
1. write the equation of the circle in the standard form.
2. find the centre and the radius of the circle,

a) X*+3y?— 2 +4y_4-0 b) x> +y? + 8+ 4y 4190
S o R Ko N S N h~iﬁiﬁﬂ’i§)iﬂ\~\
A1, -2); r= 3 wi~d, -2); r = 1
S i 2 Ll SR __w(-4,-2)
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Q) ¥*+y—dx+6y—4=0 ‘ d) x*+32 - x+3

2

(B

(x-2P +(y+32=17 : {x-%J +[y+% iy
S etk
(2, -3); r = J17 PER s

12. Explain why each of the following equations is not that of a circle.
a) 22 +}/2 S 6y+ 14 —§ (x-22 + (v + 3)? =~ 1. The sum of 2 squares cannot be negative.

b) X2 _ yZ s 43/ — 19 = () The coefficient of ¥? cannot be negative.

13. Determine, if they exist, the intersection points of circle € with line [
a) G:(x—12+(@y+22=09 b) €:(x+12+@y—22=2 Q) 6:(x+22+(y+1)2=1

lippam oyt 2 Lix—y+1=0 lix—yp~1=0
‘(1, 1) and (4, -2) 0, 1) : No intersection point.
d €:x2+y —2x+4y+1=0 e) 6:x2+y2=9 f) €:x2+y2 2x4+4y_20=0
Lx—y—-1=0 Lx+y=5 I:3x+4y—20=0
(1, 0) and (-1, -2) No intersection point. 4, 2)
—— AT, Te) ——am o e pomt.

T4. Represent the solution set of the following inequalities in the Cartesian plane.
a) ¥ +y2<9 b) (x—2)24+(y-1)2=4
+ :

) R+ +4x+2y+1<0 d) 243242350

a)

(=3P +(y-1)?>2
— s
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