Extension

7 COMMON

CC.9-12.A.REl.4a Use the
method of completing the
square to transform any
quadratic equation in xinto an
equation of the form (x — p)2 = q
that has the same solutions.
Derive the quadratic formula
from this form.

Derive the Quadratic Formula

(&7 solve quadratic equations and check solutions.

You have learned how to find solutions of quadratic equations
using the quadratic formula. You can use the method of completing the
square and the quotient property of radicals to derive the quadratic formula.

ax* +bx+c=0 Write standard form of a quadratic equation.
ax? + bx= —c Subtract cfrom each side.
x+ Qx = —% Divide each side by a, a # 0.
2 2 2
22+ Qx + <L> = -4 <£> Add (L) to each side to complete the square.
a 2a a 2a 2a
b \? c v
(x + 2—) =—— +— Write left side as the square of a binomial.
a a 4a
b )2 b* — 4ac T
(x + 2a = .2 Simplify right side.
X+ b _ x4 bz—_ziac Take square roots of each side.
2(1 da
\ B2 —
X+ zﬁ =tVb 2a dac Quotient property of radicals
_ \V 2 —
X = W Subtract 2% from each side.

SOLVING QUADRATIC EQUATIONS You can use the quadratic formula and
properties of radicals to solve quadratic equations.

[ EXAMPLE 1 ) Solve an equation

Solve x> — 6x + 3 = 0.

Solution
¥*—-6x+3=0 Identifya=1,b= —6,and c = 3.
—(—6) =V (=62 =
x= =6 * V ( 22) 4 @E) Substitute values in the quadratic formula.
—6= ;/ﬂ Simplify.
6= 24 -6 Product property of radicals
=6 i22\/€ =3+V6 Simplify.

» The solutions of the equation are 3 + V6 and 3 — V6.
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(m Check the solutions of an equation

Check the solutions of the equation from Example 1.

Solution

The solutions of x* — 6x + 3 = 0 are 3 + V6 and 3 — V6. You can check each
solution by substituting it into the original equation.

Checkx = 3 + V6:
¥ —6x+3=0
(3+V6) —6(3+V6)+320
9+6V6+6—18—6V6+320
0=0v

Write original equation.
Substitute 3 + /6 for x.
Multiply.

Solution checks.

Checkx =3 — V6:

x> —6x+3
(3-v6)S —6(3—-V6)+3
9-6V6+6—18+6V6 +3

0 Write original equation.

[lo

0  Substitute 3 — V6 for x.

[lo

0  Multiply.

0 =0v Solution checks.

" PRACTICE

Solve the equation using the quadratic formula. Check the solution.

: EXAMPLES
iland2 .. 12 +4x+2=0 2. 2+6x—1=0 3. 2+8x+8=0
: for Exs. 1-18
4. ¥ —7x+1=0 5.3 +6x—1=0 6. 2x* —4x—3=0
7.5x*—2x—2=0 8. 4x* +10x+3=0 9. *—x-3=0
10. x¥* —2x—8=0 1. —xX*+7x+3=0 12. ¥ +3x—9=0
13. —2:% + 10x—5=0 14. 22 +3x -9 =0 15. 352 — 2 =0
16. —2x* —7x=10 17. 3x* +x =6 18. x* —4x = -2
—h+ VR — 32
19. Show that 2 Zu dac apq b Za 44c are solutions of
ax* + bx + ¢ = 0 by substituting.
20. Derive a formula to find solutions of equations that have the form
ax®> + x + ¢ = 0. Use your formula to find solutions of —2x* + x + 8 = 0.
_ NI p-Vp?—
21. Find the sum and product of w and % . Write a
quadratic expression whose solutions have a sum of 2 and a product of %
22. What values can a have in the equation ax* + 12x + 3 = 0 in order for the
equation to have one or two real solutions? Explain.
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