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Completing the square gives %+ y2 — 4z + 10y + 13=0 &

2 —dr+_+y?P+10y+__=-13 &

2 —dz+ (2 + 2+ 10+ (27 =-13+ (9 + (2)’ &

2’ —4z+4+12+10y+25=-134+4+25 & (z—2)?+ (y+5)2=16.
Thus, the center is (2, —5), and the radius is 4.

Completing the square gives > +y* +z=0 & z’+z+__+¢y°=0 &
24+ x4+ (%)2+y2= (%)2 & +z+i+i=3 © (m+%)2+y2 = 1. Thus, the
center: (—1,0), and the radius is 3.

1

Completing the square gives z° + y* — 3T+ éy = % & 2

2 2
o -tot () +r+hu+ (B) =1+ (

2
2 1 1 2 1 1 __1 1 1 2 __1
@ogrt gttt =5ttt =51 © (z -

. 1 . . -l-
center is (},—3), and the radius is .

(1)
—
L]
)
+
TN o=

Completing the square gives z? + 3> + 4z — 10y =21 <&
244z +__ +9P—-10y+__=21 &

tdz+ (3 +ur—10y+ ()’ =21+ ()’ + (L)’ &
(x+2)%+ (y—5)% =21 + 4+ 25 = 50.

Thus, the center is (—2, 5), and the radius is 1/50 = 5+/2.

Completing the square gives 2% +y? + 6z — 12y +45=0 <&
2246z +__+yt—12y+__=-45 &

2 +6z+ (3) +12 - 129+ (F2) = —45+ (8)* + (2)’ &

(z +3)%+ (y — 6)® = —45 + 9 + 36 = 0. Thus, the center is (-3, 6),
and the radius is 0. This is a degenerate circle whose graph consists only
of the point (-3, 6).




