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LESSON OVERVIEW
Subject(s) Mathematics

Topic or Unit of Study The Quadratic Formula and Discriminants

Grade/Level Grade 10

Objective Students will be able to identify solve a quadratic equation using the quadratic formula and calculate the discriminant to determine the number and type of solutions.

Summary Students are shown how the quadratic formula is derived based on completing the square and then apply the formula to solve quadratics.  The students will also learn how
to find the discriminant and how to use the value of the discriminant.

IMPLEMENTATION
Learning Context Students learned in the previous lesson how to factor quadratics by completing the square.  The lesson before factoring was a two-day block on complex numbers (numbers with a real and

imaginary part) and operations on complex numbers (particularly square roots).

Teaching Strategies Direct instruction

Time Allotment 1 class periods.  50 Mins. per class.

Sample Student Products

Author's Comments &
Reflections

This lesson could easily take two class periods if the students have not recently learned or become proficient at completing the square and factoring.

PROCEDURE
Anticipatory Set Interesting Fact of the Day

Did you know that there is a ratio that the Greek's discovered a ratio that can be found nearly everywhere in nature and in art?
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Introduction

You may have heard about the Golden Ratio in other classes, but today we will derive this beautiful ratio from its quadratic equation.  We will learn how
to derive an equation which will help us solve quadratics and learn an expression which will inform us the number of roots and the type of roots a
quadratic has.
 

Primary Article:

https://mathematics.knoji.com/interesting-facts-about-the-golden-ratio-in-nature-art-math-and-architecture/

Modeling Derivation of the Quadratic Formula

 

X Box Factoring

           x        +      
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Quadratic Formula Song

There are many ways to remember the quadratic formula such as through song!

https://www.youtube.com/watch?v=2lbABbfU6Zc
 

Using the Quadratic Formula - Example 1

We know more than one way to solve quadratics.  Let us look at the quadratic equation 

 

Factoring

 

Quadratic Formula

https://www.youtube.com/watch?v=2lbABbfU6Zc
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Steps for using the Quadratic Formula

1. Standard Form (rewrite)

2. Find a, b, and c (identify)

3. Input values of a, b, and c into the quadratic formula (apply)

4. Solve for x (evaluate)

5. Determine if the value(s) of x is feasible (check)
Note: Just like elimination and substitution, substitution always works, but elimination can be quicker and cleaner.

 

Finding and Using the Discriminant - Example 4
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Guided Practice Using the Quadratic Formula - Example 2 (Golden Ratio)

 

Using the Quadratic Formula - Example 3

 

Finding and Using the Discriminant - Example 5
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Independent Practice Homework

Students will complete the following textbook problems for homework.

Textbook pages 297- 298 problems 8, 10, 14, 16, 22, 25, 32-36 (discriminant only)

Closure Review the steps for using the quadratic formula and the discriminant.

Follow-Up Warm-Up

The next day students will be given the following problem as a warm-up.
 

Directions: Solve the following equation using the quadratic formula.  Evaluate the discriminant to check that you have found all of the root (if any).
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MATERIALS AND RESOURCES
Instructional Materials The Quadratic Formula to the tune of "Pop Goes the Weasel"

https://www.youtube.com/watch?v=2lbABbfU6Zc

Resources
Materials and resources:
Geometry textbook, computer connected to a projector, whiteboard and whiteboard materials.
Technology resources:
Firefox, IE Explorer
The number of computers required is 1.

STANDARDS & ASSESSMENT
Standards Display:  Collapse All  Expand All 

CA- California Common Core State Standards (2012)
Subject: Mathematics

Grade: High School
Content Area: Algebra

Domain:
Reasoning with Equations and Inequalities A-REI

Area: Solve equations and inequalities in one variable
Standard:
4. Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x – p)^2 = q that has the same solutions. Derive the quadratic formula from this
form.

b. Solve quadratic equations by inspection (e.g., for x^2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as appropriate to the initial form of the equation.
Recognize when the quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b.

Assessment Plan Homework is out of 20 points.  The teacher will check 5 questions and grade each question (worth 4 points).  The 5 questions will be from different sections of the assignment to avoid
grading 5 questions that are the same problem-type (example: 5 problems asking to plot a linear equation) which may not adequately represent the student's progress towards the lesson's
learning goal/standard.

Assessment/Rubrics Rubrics:

1. Textbook Homework Rubric

https://www.youtube.com/watch?v=2lbABbfU6Zc
https://w.taskstream.com/RubricWizard/RubricPrintView/PrintView?encId=umzizqzozezlzbzn

