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SOLVING QUADRATIC FUNCTIONS o
USING THE QUADRATIC FORMULA ssson 7



Another way to solve quadratic equations is to use the guadratic formula.
@0 Key Idea

Quadratic Formula

The real solutions of the quadratic equation ax* + bx + ¢ = 0 are
—b+Vb? - dac
=
2a
where a # 0 and b* — 4ac = 0. This is called the quadratic formula.




EXAMPLE {9 Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.



EXAMPLE (3] Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.

_ —b=Vp? — dac
241

X

Quadratic Formula



EXAMPLE (3] Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.
_ —b=Vp? — dac
2a

_ —(-5) = V(=57 - 42(3)
2(2)

X Quadratic Formula

Substitute 2 fora, —5 for b, and 3 for c.



EXAMPLE (3] Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.

— T+ / 2 __
xX= b= Vb — dac Quadratic Formula
20
iy +Vi_m2 _
= (=5 £ V(=57 — 42)0E) Substitute 2 fora, —5 for b, and 3 for c.
2(2)
=3=V] simplify.



EXAMPLE (3] Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.

— b+ "I 2 __
xX= b= Vb — dac Quadratic Formula
241

iy +Vi_m2 _

— —(=3) £ V(=5 — 42)5) Substitute 2 fora, —5 forb, and 3 for .
2(2)

5+V1 L

= Simiplify.
n plify

-3x1 Evaluate the square root.



EXAMPLE (3] Solving a Quadratic Equation Using the Quadratic Formula

Solve 2x* — 5x + 3 = 0 using the quadratic formula.

— b+ "I 2 __
xX= b= Vb — dac Quadratic Formula
241
——5% 4+ 'I i 1_
= (=5 £ V(=57 — 42)0E) Substitute 2 fora, —5 for b, and 3 for c.
2(2)
5+v1 L
= Simiplify.
3 plify
o+ 1
= Evaluate the square root.
Su,mesc-]utiunaarex:‘r'f:]—gandx—u:



The expression b® — 4ac in the quadratic formula is the discriminant.

= —b + ".Ei: — dac -—[disuiminant J

You can use the discriminant to determine the number of real solutions of
a quadratic equation.




The expression b® — 4ac in the quadratic formula is the discriminant.

= —b + ".Ei: — dac -—[disniminant J

You can use the discriminant to determine the number of real solutions of
a quadratic equation.
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Interpreting the Discriminant




The expression b® — 4ac in the quadratic formula is the discriminant.

= —b + ".Eba- — dac -—[disniminant J

You can use the discriminant to determine the number of real solutions of
a quadratic equation.

@0 Key Idea
Interpreting the Discriminant

b? —dac =0

A ¥

'
e two real solutions
e w0 X-intercepts



The expression b® — 4ac in the quadratic formula is the discriminant.

—b+Vb? — 4ac =— discriminant J
21 b
You can use the discriminant to determine the number of real solutions of

a quadratic equation.

@0 Key Idea
Interpreting the Discriminant

xr=

b? —dac =0 b2 —4ac=0
4 ¥ Ly

¥ T
e two real solutions e one real solution
e w0 X-intercepts e ONe x-intercept



The expression b® — 4ac in the quadratic formula is the discriminant.

xr=

2

—b+Vb? — 4ac =— discriminant J

You can use the discriminant to determine the number of real solutions of

a quadratic equation.

@0 Key Idea

Interpreting the Discriminant

b? —dac =0 b?

A ¥

—dac=10

LY

1I

e two real solutions e one real solution
e w0 X-intercepts e ONe x-intercept

e no real solutions
& N0 X-intercepts



Example 2 Determining the Number of Real Solutions

a. Determine the number of real solutions of x% + 8x — 3 = 0.

b. Determine the number of real solutions of 2x? + 7 = 6x.



Example 2 Determining the Number of Real Solutions

a. Determine the number of real solutions of x% + 8x — 3 = 0.

b — 4ac = 82 — 4(1)(-3) Substitute 1 for a, 8 for b, and —3 for c.

b. Determine the number of real solutions of 2x? + 7 = 6x.
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=64 + 12 Simplify.
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The discriminant is greater than 0, so the equation has
two real solutions.
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a. Determine the number of real solutions of x* + 8x— 3 = 0.
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=64 + 12 Simplify.
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b. Determine the number of real solutions of 2x? + 7 = 6x.

Write the equation in standard form: 2x* — 6x + 7 = 0.
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a. Determine the number of real solutions of x* + 8x— 3 = 0.
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Example 2 Determining the Number of Real Solutions

a. Determine the number of real solutions of x* + 8x— 3 = 0.

b — 4ac = 82 — 4(1)(-3) Substitute 1 for a, 8 for b, and —3 for c.
=64 + 12 Simplify.
=76 Add.

The discriminant is greater than 0, so the equation has
two real solutions.

b. Determine the number of real solutions of 2x? + 7 = 6x.
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b — 4ac = (—6)° — 4(2)(7) Substitute 2 for a, —6 for b, and 7 for c.
= 36 — 56 Simplify.



Example 2 Determining the Number of Real Solutions

a. Determine the number of real solutions of x* + 8x— 3 = 0.

b — 4ac = 82 — 4(1)(-3) Substitute 1 for a, 8 for b, and —3 for c.
=64 + 12 Simplify.
=76 Add.

The discriminant is greater than 0, so the equation has
two real solutions.

b. Determine the number of real solutions of 2x? + 7 = 6x.
Write the equation in standard form: 2x* — 6x + 7 = 0.
b* — 4ac = (—6)* — 4(2)(7) Substitute 2 for a, —6 for b, and 7 for c.
= 36 — 56 Simplify.
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Example 2 Determining the Number of Real Solutions

a. Determine the number of real solutions of x* + 8x— 3 = 0.

b — 4ac = 82 — 4(1)(-3) Substitute 1 for a, 8 for b, and —3 for c.
=64 + 12 Simplify.
=76 Add.

The discriminant is greater than 0, so the equation has
two real solutions.

b. Determine the number of real solutions of 2x? + 7 = 6x.
Write the equation in standard form: 2x* — 6x + 7 = 0.
b* — 4ac = (—6)* — 4(2)(7) Substitute 2 for a, —6 for b, and 7 for c.
= 36 — 56 Simplify.
= —20 Subtract.

The discriminant is less than 0, so the equation has
no real solutions.



