Lesson 20 CA Standard Alg 1 19.0

Quadratic Formula
and Its Proof

The quadratic formula is used to find the roots of a quadratic function. The
formula was generated by completing the square on the standard form of a
quadratic function.

Proving the Quadratic Formula

The standard form of a quadratic functionis y = ax? + bx + ¢,where a, b, and ¢
are constants. Follow the steps to complete the square on this function to find the
solutions. The expression that equals x is known as the quadratic formula. You can
substitute values of a, b, and c to find the roots of a quadratic function without
factoring or completing the square.

ax> +bx+c=y Standard form
ax> +bx+c=0 Substitute O for y.
x2 + %x +£=0 Divide by a so that the coefficient on xis 1.
x2 4+ by =—¢ Subtract § from both sides of equation.
24 by (b)Y = —5 4 (LY Make the left side of th ti fect
X ax (2a> = —g <2a> ake the left side of the equation a perfec
square.
2 2 _ . . N
(x + %) = % Factor left side of the equation. Simplify
right side.
2\ 2 — .
(x + 2%) = % Take square root of both sides of the
. equation.
2 _ o .
x+ L= i% Simplify each side.
/B2 — dae .
X+ % — % = i% — 2% Isolate x term. Subtract 2% from both sides
of equation.

_ 2 _
— b= W Simplify right side of equation.

Using the Quadratic Formula

EXAMPLE 1 ~N

Values from a quadratic function were substituted into the quadratic formula to get

54 _ _
‘- 5+ V25 — 4(1)(-3

5 ). Name the function.

Determine the values of a, b, and c. Use those values to write the function in standard form.

(= b= Vb2 = 4ac _ 5 £ V25 - 4(1)(-3)
- 2a - 2

b=5a=1andc= -3
The function is y = x2 + 5x — 3.
\. J

58 LESSON 20 = Quadratic Formula and Its Proof CA Standards Review

Copyright © Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.



Copyright © Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

CA Standard Alg 1 19.0

LESSON 20

\/CA Standards Check 1

1a. Values from a quadratic function were substituted into the quadratic

2+ V4 — 4(5)(1)

formula to get x = 10 .Name the function.

1b. Values from a quadratic function were substituted into the quadratic

1+V1 — 4(4)(—4
8

). Name the function.

formula to get x =

EXAMPLE 2 N

Use the quadratic formula to find the roots of the quadratic function 2x% + 6x — 1 = y.
Identify the values of a, b, and c. Substitute those values into the quadratic formula.
a=2b=6,c= -1
_ —b+ \/2b2 — dac
a

—6 £ V62 — 4(2)(—1)

T 202)

x:—6i\:3m:—6i4@:—6i42 11:—3i2\ﬁ

x:—3+2\ﬂ or x:—3—2\/ﬁ
. y,
\/CA Standards Check 2

2a. Use the quadratic formula to find the roots of the quadratic function
—3x2 - 2x+5=y.

2b. Use the quadratic formula to find the roots of the quadratic function
2 —
x*—8 —3=y.
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1 Which shows the use of the quadratic
formula for y = x2 + x + 1?

1+ V1 - 401)(1)
1

A x =

1+ V1 - 41)(1)
B X = 2

~1+ V1 - 4(1)(1)
C x = T
D go Lt \/127 4(1)(1)

2 What do you do to the standard form of a
quadratic function to change the coefficient
of x2to 1?

A Multiply both sides of the equation by —1.
B Divide both sides of the equation by a.

C Multiply both sides of the equation by a.
D The coefficient is already 1.

3 What does Vb2 — 4ac equal when using the
quadratic formula to solve the quadratic
function y = —2x2 — 5x + 7?

A V31
B 9

c V-31
D \V-81
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4 What term is added to both sides of the

standard form when completing the square?
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Which shows the use of the quadratic
formula for y = —6x2 — 2x + 10?

6 + V6 — 4(-2)(10)
2

A x = =

Bx:—zi\ﬂW
Cx:zi\/W
Dx:ﬁim

What is the denominator when using the
quadratic formula to solve the quadratic
function y = 10x2 — x + 4?

A =20

B -2

C 8

D 20
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