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Completing the square gives 22 +¢? —4y —12=0 & 2?4y’ —4dy+__=12 &

2+ y? —dy+ (:2-‘3)2 =12+ (:24)2 & 22+ (y—2)? = 16. Thus, the center is (0, 2), and the

radius is 4. So the circle 22 + y? = 4, with center (0, 0) and radius 2, sits completely inside the
larger circle. Thus, the area is m42 — 7122 = 167 — 47w = 127

Completmg the square gives z2 + 12 + az+by+c=0 <&
2 +az+ _+ y +boy+ __

2 b\?2
x+am+(2 +y +by+< ) =—-c+ 2) +(§> &
(= + 9—)2 +(y+ 2 c+

2 v*t3) ~ 4
This equation represents a circle only when —c +

2 4 p2 2 4 p2
ey 0, and this equation represents the empty set when —c + ot

a? + b2

> 0. This equation represents a point

<0.

when —c +

. . . b o
When the equation represents a circle, the center is (— - —) , and the radius is

a —
2’ 2
21 p2
—c+a +b =%\/a2+b2—4ac.
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