Basic Algebra: Quadratic Equations

Note: all the previous quadratics we have solved we were able to solve by factoring. If you can factor the quadratic, you
can still solve it using those techniques. Completing the square is the technique you can use when you cannot factor the
quadratic.

We study completing the square because it is the mathematical technique that leads to the quadratic formula, and also
because it can be used in the future to help you sketch shapes like ellipses, hyperbolas, and circles. It will show up
occasionally in future math classes.

Questions

Include complex solutions in your answers.

1.

AN S S

Solve (4z — 3)% = 36.
Solve (5z —2)% — 25 = 0.
Solve by completing the square 22 4+ 6x + 2 = 0.
Solve by completing the square 22 — 14z = —48.
Solve by completing the square %2 — % =3.
7. Solve by completing the square 2y? — y = 15.
. Solve 22 — 22 = —T.

Solve (x + 9)? = 21.

. Solve 322 + 8z +3 =2.
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Solutions

1. Use the square root property, w? = a = w = ++/a.

(x+9)? =21
r+9=+v21
r=-9++v21
2. Use the square root property.
(4 — 3)? = 36
4z —3 = +V/36
dr =3+6
x_3ﬂ:6_3+6 Or376
4 4 4
_3+6 or 3—-6
4 4
x*gor _3
4 4

3. Use the square root property.

(5z —2)? =25 =0

(5 —2)* =25
5r —2 =425
2+5
r=——
5
2+5 2-5
r = ——0r
5 5
7 3
r=—-0or — —
5 5

6\ 2
x? 4+ 62 + 2 = 0 To complete the square: <2> =9.

M79 + 2 = 0 underlined piece is a perfect square

(x+3)2?-7=0
(z+3)° =7
r+3=+V7
r=-3+V7
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5.
14\?
2?2 — 14z = —48 To complete the square: <2) =49.
giv—wlvélv;g\—tilg—@ = —48 underlined piece is a perfect square
(x—-7)72=1
r—T=4+V1
r=7=%1
r=T+1lor7-1
r=28or6
6.
22
3 3
2 —z=9

1\2
22 — 1z = 9 To complete the square: <2)

2
4

1 37
T
T3 1
1
oL V3T
27 72

= 3 We MUST have a coefficient of 1 in front of the z® before we complete the square.

T — er,,Z = 9 underlined piece is a perfect square
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7.
22 —y =15
1 15
2 - _ -
¥ mo¥=5
, 1 1 1 15

1\2
To complete the square: (4) =

1\* 1, 120
Y=4) T16 " 16
1 121
[ TN il
L 16
11
=477
_l,u o 1m
Y=47" 71171
5
—3o0r — >
y or -3

8. Solve by completing the square.

22— 2z =—-7To
£l l-1=-1
(x—1)%—1=-7

2\ 2
complete the square: (2) =1.

r—1==+v—6
x—1=+V6i
xr=1=+V6i

1

16
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9. Solve by completing the square.

322+ 8 +3=2

Wl

8
x2+§x+1:

2
8 1 1 8 16
x? + gx =3 To complete the square: (2 . ) = —.

Py S 0 101
NN R T

4 13
I s
1’+3 9
4 v/
p— 23 Y13
3 3
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