Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Introduction

Today’s Lesson

* You will leam how to use the
quadratic formula to solve
quadratic equations.

Hi there! I'm so glad you could join me for this lesson in Algebra I, where you will learn how
to use the quadratic formula to solve quadratic equations.
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Using the Quadratic Formula to Solve Quadratic Equations

USING THE QUADRATIC FORMULA
TO SOLVE QUADRATIC EQUATIONS

Click the Examples Below to Learn More

Example One Self-Check

Example Two

Click the examples below to learn more.

e Example One
e Example Two
o Self-Check
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

7x*2 +2x =1
-1 -1

7x2+2x—1=0

The Quadratic Formula

—b +Vb? = 4ac

If ax?2+bx+c=0 and a#0,then x = o

Use the quadratic formula to solve the equation below. Approximate the solutions to the

nearest hundredth.

7x2+2x =1
7x2 + 2x = 1 Before you are able to use the quadratic formula,
1 -1 you must represent the given equation in standard
form. In this case, you will need to subtract 1 from
Tx2 +2x—1= 0 each side of the equation. The resultis 7x* + 2x —

1=0.

The Quadratic Formula Now that the quadratic equation is in standard

form, you can begin to use the quadratic formula to
determine the solutions. The quadratic formula
If ax* + bx + c =0anda # 0,then states that if ax’+bx+c=0 and a#0,

—p+vVhH2—
_ —b+Vb2—4ac then x = bxVvb 4ac-
X = 2a . 2a
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

ax?+bx+c=0
7x2+2x+(-1)=0

_ —b+/bT—4(7)c

% 2(7)

The Quadratic Formula

—b+VBE—dac

If ax24+bx+c=0and a=#0,then x = o

Use the quadratic formula to solve the equation below. Approximate the solutions to the
nearest hundredth.

7x? 4+ 2x =1

ax? + bx +¢c=0 In the given equation, a=7, b=2, and c = —1.
Tx? + 2 + (—1)=0 Substitute these values in the quadratic formula.

—b +Vb?% — 4ac
X =
2a

@V 4D
B 2(7)
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

ax2+bx+c=0
Ix?+2x+(—1)=0

v —(2) £V(2)?-4(N) (-1
B 2(7)

Use the quadratic formula to solve the equation below. Approximate the solutions to the
nearest hundredth.

7x? 4+ 2x =1

—(2) ++/(2)2—4(7)(—1) Now, begin to simplify the expression to the right of
- 2(7) the equals sign. Start with the numerator. The
opposite of 2 is —2.

—-2+./4—(—28
x = - ( ) 22=4_

14

4(7)(-1) = —28
Next, simplify the product in the denominator.

2(7) = 14
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

ax?+bx+c=0
Ix?+2x+(—1)=0

v —(2) £/(2)2=4(7)(-1)
B 2(7)

=2 ++/32
T 14

X

Use the quadratic formula to solve the equation below. Approximate the solutions to the

nearest hundredth.
7x2+2x =1
-2+ .,/4—(-28) Now, simplify the expression underneath the radical
x = 14 symbol.
_—Zim 4 — (—28) =32
T

You are one step closer to determining the solutions.
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

—-2++32
14

X =

Use the quadratic formula to solve the equation below. Approximate the solutions to the

nearest hundredth.
7x2+2x =1
—24++/32 There are two solutions to the quadratic equation.
x= 14 One of the solutions is x = _21"/3_2. Because 32 is not
a perfect square, you may want to use the calculator
2432 to simplify the expression to the right of equals sign.
X=—7r —
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84 Plus C Silver Edition

it NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+1

Images used with permission by Texas Instruments Incorporated.

Recall the order of operations. You must simplify the expression in numerator before
dividing by 14. To guarantee that the order of operations is followed, include parentheses
around the expression in the numerator. Press the left parenthesis key, located above the 8
key. Press the negative key, then press the 2 key, and then the addition key.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84 Plus C Silver Edition

it NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+]m

Images used with permission by Texas Instruments Incorporated.

To access the square root function, press the 2rd key, the blue key located near the top left
corner of the keys. Pressing this key informs the calculator that you want to perform one of
the functions stamped above a calculator key.

Now, press the x? key, located above and to the left of the 7 key.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84 Plus C Silver Edition

it NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+J320

Images used with permission by Texas Instruments Incorporated.

Next press the 3 key and then the 2 key. Notice that the cursor changes to a right arrow. This
is the calculator’s way of alerting you to press the right arrow key if you have finished
entering the value to be included within the square root symbol.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84 Plus C Silver Edition
&3 TExas Ins

MR FLo WUTO KL NI ) NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+{32)m

, Qg(g

Images used with permission by Texas Instruments Incorporated.

Because you have finished entering the value, press the right arrow key. You will notice the
cursor move to the right of the expression. Next, press the right parenthesis key, located
above the 9 key.
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Example 1 (continued)

- a NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+{32)/14nm

> oo

&

) (oo
Ma;

Images used with permission by Texas Instruments Incorporated.

Now, press the division key. Then press the 1 key, and then the 4 key.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI- 84PIusC>I¢ Editi

o NORMAL FLOAT AUTO REAL RADIAN MP n

(-2+J32) 14
. 261203875

Images used with permission by Texas Instruments Incorporated.

Now, press enter. In this example, you were asked to approximate the solutions to the
nearest hundredth. So, this solution can be represented as 0.26.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

—-2++32
14

X =

Use the quadratic formula to solve the equation below. Approximate the solutions to the

nearest hundredth.
7x?> +2x =1

—2++/32 Now that you know one of the solutions is
e 14 approximately 0.26, you can move on to
determine the second solution, where x =
_ZIF. Again, you may want to use the

calculator to determine this value.

—244/32 -2-+/32
= =026 x=
14 14

whio y

EDUCATION
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84PlusCS

NORMAL FLOAT AUTO REAL RADIAN MP N

(-2-{32)n

Images used with permission by Texas Instruments Incorporated.

Remember to place parentheses around the expression in the numerator.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

- a NORMAL FLOAT AUTO REAL RADIAN MP n

(-2-032)/14n

> oo

&

) (oo
Ma;

Images used with permission by Texas Instruments Incorporated.

Then, divide the expression by 14.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

TI-84 Plus C Silver Edition

it NORMAL FLOAT AUTO REAL RADIAN MP n

(-2-{32),14
-. 0469181607

Images used with permission by Texas Instruments Incorporated.

After pressing ENTER, you are able to determine the solution. Remember that in this
example you were asked to approximate the solutions to the nearest hundredth. So, this
solution can be represented as —0.55.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 1 (continued)

Example 1

Use the quadratic formula to solve the equation below.
Approximate the solutions to the nearest hundredth.

-2++/32

YT T

{—0.55,0.26}

Use the quadratic formula to solve the equation below. Approximate the solutions to the

nearest hundredth.
7x2+2x =1
—2++/32 You have determined both solutions to the
X = 14 quadratic equation. The solutions can be
represented using set notation.
x=222 026 x="22~ 055
14 14
{—0.55,0.26}
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Example 2

Example 2

Solve the following quadratic equation: 2x2 =3x+5

Which of the following equations is equivalent to the given quadratic equation?

Solve the following quadratic equation:
2x2=3x+5

Before you are able to use the quadratic formula you must represent the given equation in
standard form.

Which of the following correctly models the given quadratic equation in standard form?

A) 2x>—3x—-5=0
B) 2x>+3x+5=0
C) 2x2—3x+5=0
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

2x? — 3x — 5 = 0 is equivalent to the given quadratic equation.

Solve the following quadratic equation:
2x2=3x+5

2x% — 3x — 5 = 0 is equivalent to the given quadratic equation.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations
Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

2x?>=3x+5
To represent the quadratic equation in standard form,
—3x -—3x you can begin by subtracting 3x from both sides.

2x2—3x =5

-5 Then, subtract 5 from both sides of the equation.

2x2=3x—=5=0

Solve the following quadratic equation:

2x2=3x+5
2x2 = 3x + 5 To represent the quadratic equation in standard form,
_3x —3yx you can begin by subtracting 3x from both sides.
2x2 — 3x =5
2x2 —3x =5 Then, subtract 5 from both sides of the equation.
-5 =5

The correct answer is B.
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Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

ax’+bx+c=0
2x2—-3x—-5=0

Enter the appropriate values for a, b, and ¢. Then, click submit.

a= b = c =

Solve the following quadratic equation:

2x2=3x+5

ax’?+bx+c=0
2x> — 3x—=5=0

Now that the quadratic equation is in standard form, you can begin to use the quadratic

formula.
—b + Vb2 — 4ac
X =
2a

Start by identifying a, b, and c.

Enter the appropriate values for a, b, and c. Then, click submit.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

ax?+bx+c=0
2x2 4+ (—=3)x 4+ (—5) =0

The appropriate values for a, b, and ¢ are as follows:

Solve the following quadratic equation:

2x2=3x+5
ax’?+bx+c=0
2x24+ (=3)x+(-5)=0

The appropriate values for a, b, and care as follows.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 = 3x +5

ax?+bx+c=0
2x% + (—=3)x 4+ (—5) =0

_ —b +Vb?% — 4ac

x 2a

Substitute the appropriate values into the quadratic formula.

R € Y ) TR (D
20D

Solve the following quadratic equation:

2x2=3x+5
ax’?+bx+c=0
2x24+ (=3)x+(-5)=0

Now that you have found that a = 2,b = —3, ¢ = =5, substitute the values into the quadratic

formula.
—b + Vb2 — 4ac
X =
2a

Substitute the appropriate values into the quadratic formula.

x_—U)iJUP—4UXD
B 2(?)
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

ax?+bx+c=0
2x2 4+ (—=3)x 4+ (—5) =0

—b +Vb% — 4ac
2a

X =

Ifa=2,b=-3, and ¢ = -5, then.

—(-3)*/(-3)2—4(2)(-5)
- 2(2)

Solve the following quadratic equation:

2x2=3x+5

ax’?+bx+c=0
2x24+ (=3)x+(-5)=0

—b + Vb2 — 4ac
x =
2a

—(—3)+/(=3)2-4(2)(-5)
2(2)

Ifa=2b=-3,c=-5then x =
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

x_—(—3)i\/(—3)2—4( 2)(=5)
B 2(2)

_31+./9-(-40)
B 4

The work shown above is correct.

X

Solve the following quadratic equation:

2x2=3x+5

I GO E NGO ERIOIGD)
B 2(2)

3 +.,/9 — (—40)

4

X =

The work shown above is correct.

A) True
B) False
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2
Solve the following quadratic equation: 2x2 =3x+5
L —(=3) /(=3)7=4(2)(-5)
2(2)

_ 3149 —(—40)
B 4

Use the color coding as a guide to verify the work above.

X

Solve the following quadratic equation:

2x2=3x+5

L D V(3P -4)(H)
B 2(2)

3 +.,/9 — (—40)

4

X =

Use the color coding as a guide to verify the work above.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5
3+.9— (—40)
4

X

3V
BEES =

What is the value that results from simplifying the expression undemeath the radical symbol?

X

Enter the correct value and click submit.

Solve the following quadratic equation:
2x2=3x+5

Simplify the expression underneath the radical symbol.

3+.,/9— (—40)

4

X =

_3%V?
4

X

What is the value that results from simplifying the expression underneath the radical
symbol? Enter the correct value and click submit.
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: sz =3x+5
3+.9— (—40)
4

X

_3+V49
=—

9 — (—40) = 49. Therefore, the expression underneath the radical symbol can simplify to 49.

X

Solve the following quadratic equation:

2x2=3x+5

3 +./9 — (—40)

4

X =

_ 3++49
N 4

X

9 — (—40) = 49. Therefore, the expression underneath the radical symbol can simplify to 49.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

37
X =—

4

Solve the following quadratic equation:

2x%2=3x+5
_3%V49
=Ty
347
)

49 is a perfect square. So continue to simplify the expression by replacing the V49 with 7.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2
Solve the following quadratic equation: 2x2 =3x+5
3+7

X = ——

4

347

X =—7

After simplifying the first expression, you find that x equals...

5 3

Solve the following quadratic equation:

2x%2=3x+5
_3+V7
Y=

The final step is to determine each solution.

347
)

After simplifying the first expression, you find that...
5
A) E
3
B) Z

C) 0
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Module 6: Solving Quadratic Equations
Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

3+7
X =—-

4

347 10
4 4

X

5
2

After simplifying the first expression, you find that x =

Solve the following quadratic equation:

2x%2=3x+5

_3+V7

Y=
347 10 5
X= —= — = —
4 2

After simplifying the first expression, you find that x = g .
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

347
YTy
347 10

4 4

X

5
2

After simplifying the second expression, you find that x equals...

KN E3 BB

Solve the following quadratic equation:

2x%2=3x+5
_3+V7
Y=
347 10 5 3-7
X= —= — = — X = —
4 2 4

After simplifying the second expression, you find that...

A) 0
B) —1
C) 4
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

347
YTy
347 10

4 4

X

5
2

After simplifying the second expression, you find that x = —1.

Solve the following quadratic equation:

2x%2=3x+5
_3+V7
Y=
347 10 5 3-7 -4
X= —= — = — x:—:—:—1
4 2 4 4

After simplifying the second expression, you find that x = —1.
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Example 2 (continued)

Example 2

Solve the following quadratic equation: 2x2 =3x+5

347

x__

347 10

YT T

Solve the following quadratic equation:

2x%2=3x+5
_3+V7
Y=
347 10 5 3-7 -4
X= —= — = — x:—:—:—1
4 2 4 4

. : o 5
The solution set of the quadratic equation is {—1, 5}.
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Self-Check

Self-Check

Use the quadratic formula to estimate the solutions to the equation below.
8x?—12x+1=0

@® {-0.09, 1.41}
® {-0.09,-1.41}
@® {0.09,1.41}

® {0.09,-1.41}

SUBMIT

Solve the problem in the image above to check your understanding of the content.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Self-Check: Answer

Correct

That's correct! The quadratic equation is in standard form, identify the values of a, b, and c.
ax? + bx + ¢ =
8x2 + (<12)x+ 1 = 0
Now that you know a = 8, b = =12, and ¢ = 1, substitute the values into the quadratic formula.

-b + Vb2 = 4ac
X =
2a

o = =(012) + C12)7—4(®)1

2(8)

Part 2 Continue
SUBMIT

Correct

Next, begin simplifying the expression. i 12) + J(—12)2-4(8)1
= 2(8)

12 + V144 - 32
K BB ittt a———
16
12 £ V112
Finally, solve each equation. 16

12 + Y112 x_lZ—\le
ol T 3 T 16
x =141 x =009

The solution set is { 0.09, 1.41}.

Part 1 || Part 2 J Continue
SUBMIT

For your reference, the images above show the correct solution to the self-check problem.
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Topic 2: Using the Quadratic Formula to Solve Quadratic Equations

Conclusion

Today’s Lesson

v" Used the quadratic formula to
solve quadratic equations

Exit Lesson

Restart Lesson

You have reached the conclusion of this lesson, where you learned how to use the quadratic
formula to solve quadratic equations.
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