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12-3 The Quadratic Formula

Objective: To learn the quadratic formula and use it to solve equations.
The Quadratic Formula

The solutions of a quadratic equation in the form of ax* + bx + ¢ = 0,
a # 0and b®> — 4ac = Oare given by the formula

. = b = VB — 4ac
 2a ’
Example 1  Use the quadratic formula to solve 3x> + 5x — 2 = 0.
; _ Jp2 — - ‘
Solution ~ x = “2ENI =8 (oo g =35 =5 andc = 2.
- 2 —
x = >+ \/(5% 3 43)(=2) Substitute the given values of a, b, and c.
_ =5+ 25 +24
6
_ 5N _ -5+7
6 6 ,
Lo ST _2 _ 1 . =5-7 _-12_ _,
6 6 3 6 6
The check is left to you. The solution set is {%, —2}. N

Use the quadratic formula to solve each equation.

1.2 +3x—-10=0 2.2 -8 +7=0 3.2 +2x-3=0
4. > - 14x +24 =0 5.2 +5n-6=0 6. x> —6x —40 =0
7.222 +3x—-2=0 8.362 -5u—-2=0 9,322 —10x —8=0
10. 3x2 —2x -1 =0 11. 222 - 5x - 7=0 12. 52 + 6x — 8 =0

Example 2  Use the quadratic formula to solve 2 = x — 6.

Solution 2 —-x+6=0 Rewrite the equation in standard form.

- 2
X = b £ 2}; 4ac,wherea=1,b=—1,andc=6.

—(=D N1 —4W6) 1 *+~VT-24 1x~=23
2(1) . 2 - 2

X =

Since Vb? = dac = =23 and v/ —23 isn’t a real number, there is no real solution.
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12-3 The Quadratic Formula (continued)

DATE

Use the quadratic formula to solve each equation. ~
13. %2 —4x + 6 =0 14. 222 =3x — 1 15. x* — 4x = 30
16. 222 + 2x + 5 =0 17. 4% + 20x = -9 18. 3x2 = 3x + 4 =0
Example 3  Use the quadratic formula to solve 2x2 — 3x — 4 = 0. Give irrational roots in
simplest radical form and then approximate them to the nearest tenth. You may wish
to use a calculator.
Solution ~ 2x - 3x —4=0
- Jp2 —
X = b £ 2}; 4ac,wherea=2,b= —3,and ¢ = —4.
+ O = A(—B : .
x = 3+ 92(2)4(2)( 4) Substitute the given values of a, b, and c.
= 3N+ 32 \/3"‘32 Simplify.
_ 3+ 441
- 4
Since VAT =~ 6.40,x ~ 2184 =235 ~ 24
orx = %ﬁ = —0.85 = -0.9
The check is left to you. ~
The solution set is {3 +4\/21T, 3 _4\/11_] or {2.4, —0.9}.
Use the quadratic formula to solve each equation. Give irrational
roots in simplest radical form and then approximate them to the
nearest tenth. You may wish to use a calculator.
19. 2x2 =8 — 5 20. 322 +2x =2 2. 2 —4x - 10 =0
2.2 —4x~-2=0 23. 22 —4x + 1 =0 24. 32 -8 +2 =0
25. 2% + 1 = 3x 26. 32 +x =2 27. 4% — 1lx = 3
Mixed Review Exercises
Solve each open sentence and graph its solution set.
1. x -2|< 5 2.2y + 5/ =4 3. 2n+3|< 5
4. 1< 2z +1=<7 5.Vx=5 6.5n+1=6
7. 2V2x = 12 8. 3+ 2 =11 9.32 —ml =12
Solve by completing the square'.
—

10. X2 — 8 + 12 =0 11. 32 + 6x =0

12. 2 -c=12
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