Precalculus: Quadratic Equations Practice Problems

Questions

Include complex solutions in your answers.

1.

A SR

9.

10
11
12
13

Solve (x + 9)? = 21.

Solve (4z — 3)% = 36.

Solve (5z — 2)% — 25 = 0.

Solve by completing the square x? + 62 + 2 = 0.

Solve by completing the square z? — 14z = —48.

2

Solve by completing the square % — g =3.
. Solve by completing the square 2y* — y = 15.
. Solve 22 — 2z = —T.

Solve 322 4 8z + 3 = 2.

. Sketch f(x) = 22% + 22 — 4.

. Sketch w(z) = 2% — 6z + 8.

. Sketch g(z) = 22 — 2z — 8.

. Sketch r(z) = —32% + 6z — 4.

Solutions

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

2.

(x+9)% =21
r+9=+v21
r=-9+v21
Use the square root property.
(4 — 3)* = 36
4xr — 3 = +V36
dr=3+6
x_3j:6_3+60r3—6
4 4 4
x—3+6or3_6
4 4
95—901r—§
4 4
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3. Use the square root property.

(brx —2)2—25=0

(5x —2)* =25
5r —2 = +v25
2+5
r=—
5
2+5 2-5
xTr =
5 5
7 3
r=—or ——
5 5

4.
6\ 2
22 4 62 4+ 2 = 0 To complete the square: (2> =9.
W—Q 4 2 = 0 underlined piece is a perfect square
(x+3)2-7=0
(x+3)?2=7
T+3==+V7
r=-3+£V7
5.
) 14\
x” — 14x = —48 To complete the square: 5 ) = 49.
Miﬁg_@ = —48 underlined piece is a perfect square
(x =7 =1
r—T7T=+V1
r=T+1
r=7+1lor7-1
r=28or6
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1\2
z? — 1z = 9 To complete the square: <2)

6.
o
3 3
2 —z=9
2
4
2
1 1
R N
2/ 4
1 37
==
T3 1
1V
x:fiﬁ
2 2
7.
2y —y =15
1
2_7
¥ 73
, 1 1 1 _15

y—l—i
4
1
Y=
1
V=1
y=3or

T — er,,Z = 9 underlined piece is a perfect square

15 1\°
Y= 5 To complete the square: 1) =

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

1

16
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8. Solve by completing the square.

2
2
22 — 22 = —7 To complete the square: (2) =1.
Pogri1-1=7

(x—1)2—-1=-7

r—1=+vV/-6
x—1=+V6i
x=1=+V6i

9. Solve by completing the square.
32° +8z+3=2

8 2
2

2 1= 2
gt l=g

2
8 1 1 8 16
x? + gx =3 To complete the square: (2 . 3) =3
5 8 16 16 1
P ort— - =

4 13
Y s
T3 9
4
p= 2y V13
3773
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10. Sketch f(z) = 222 + 2z — 4.

Since a = 2 > 0, quadratic opens up

b 2 1
Vertex: t = —— = ———~ = ——
ertex: g 202) 3

y=F(-1/2) =212 +2(-1/2) — 4= —

z-intercepts: 222 422 —4 =0

. —b 4+ Vb?% — dac

o 2a

—2+ /22 —4(2)(—4)
xr =
2(2)

=246
YTy
r=1lorx=-2

y-intercept: f(0) = 2(0)> +2(0) —4 = —4

N TN cj:-C(X)-*ZX2+2><-L[

9
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11. Sketch w(x) = 22 — 6z + 8.

Since a = 1 > 0, quadratic opens up

b (=6)
Vertex.az:——2 ——2(1)—3

y=rf(3)=3)?-6(3)+8=-1

z-intercepts: 2 —6x+8=0

. —b£Vb? — 4ac
o 2a
p o (0 EV(=6)2 —4(1)(8)
2(1)
642
T

r=4orx=2

y-intercept: f(0) = (0)> — 6(0) + 8 = 48
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12. Sketch g(z) = 22 — 22 — 8.

Since a = 1 > 0, quadratic opens up

z-intercepts: 22 —2x—8=0

. —b£Vb? — 4ac
2a
s~ V(=2)% = 4(1)(-8)
2(1)
246
T=5
r=4orx=-2

y-intercept: f(0) = (0)* —2(0) — 8 = —8

M /\%__36‘\;;&1—2){‘?/\

(4+9)
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13. Sketch r(z) = —322% + 6x — 4.
Since a = —3 < 0, quadratic opens down
Vertex: r = —27 = —m =1
y=f(1) = =3(1)° +6(1) —4 =1

z-intercepts: — 3z% +6x —4 =0

—b=+/b% — 4dac
e 2a
=6+ 4/6% —4(-3)(—4)
B 2(—-3)
since b*> — 4ac = —12 < 0, there are no z-intercepts

y-intercept: f(0) = —3(0)*> +6(0) —4 = —4

A= €00z 3 HBXH
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