Math 135 Circles & Completing the Square Worksheet Solutions

1. Complete the square for the following expressions.

(a) 2% — 6z + 15 (r—3)2+6
(b) 2% +2x—8 (z+1)2-9
(c) 42* —8x +3 4r—1)2-1

2. Complete the square for the following equations. (Bonus: Solve the equations.)

(a) 22 =8z +12=0 (r—4)2=4 Solutions: =2 or x =6
(b) 22 +3x—-6=0 (ZE—F;)Q_?ZO) Solutions: x——gi\/?
(c) =3z —6z+15=0 (x+1)*=6 Solutions: z = —1 4 /6
(d) 22432 =0 (z+3)2=2 Solutions: z =0 or z = —3

(e) 24+ 2 =0 (z—3)?=1 Solutions: z =0orz =1

(f) 222 — 240 = —T1 2(r —6)* =1 Solutions: x =6 = ?

3. Find the center and radius of the circles represented by the following equations.
Hint: Use the method of completing the square to rewrite the equation in the form

(0 (g b =2

where (h, k) is the center and r is the radius.
(a) 22 +9y?> —6x —8y =0

(x —3)?+ (y—4)> =52 center: (3,4), radius: 5
(b) a? +y? — 4o —2y =11

(x—2)*+ (y—1)>=4%  center: (2,1), radius: 4
(c) 22° +2y* +4x+ 8y —20=0

(+1)2*+(y+2)?2 = VI5.  center: (=1, —2), radius: /15
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