& PL NIT Teacher Preparation Lesson Plan

Subject Area: Mathematics Duration: 60 minutes
Unit Title: Solving Quadratic Equations Date: March 10, 2024
Grade Level: 10th Grade Teacher: John Doe
Lesson Number: 1 of 10 Room: Room 101

Curriculum Standards Alignment

Content Standards:

e CCSS.Math.Content.HSA.REI.B.4: Solve quadratic equations by factoring, completing the square, and
using the quadratic formula.

e CCSS.Math.Content.HSA.REI.B.5: Represent quadratic equations in the form of ax*2 + bx + ¢ = 0,
where a, b, and c are real numbers.

Skills Standards:

¢ Analyze and interpret quadratic equations in real-world contexts.
¢ Apply quadratic equations to solve problems in physics, engineering, and economics.

Cross-Curricular Links:

¢ Physics: Projectile motion, force, and energy.
¢ Engineering: Design and optimization of systems.
e Economics: Modeling economic systems and making predictions.

Essential Questions & Big Ideas

Essential Questions:

e What are quadratic equations, and how are they used in real-world contexts?
¢ How can quadratic equations be solved using factoring, completing the square, and the quadratic
formula?

Enduring Understandings:
¢ Quadratic equations are a fundamental concept in algebra and have numerous applications in real-
world scenarios.

¢ There are different methods for solving quadratic equations, including factoring, completing the
square, and using the quadratic formula.

Student Context Analysis



Class Profile: Learning Styles Distribution:

e Total Students: 25 e Visual: 40%
e ELL Students: 5 e Auditory: 30%
e |EP/504 Plans: 3 ¢ Kinesthetic: 30%

e Gifted: 2
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Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in pairs to facilitate group work.
¢ Ensure all students have access to calculators and graphing software.

Technology Needs:

¢ Graphing calculators
e Computer with graphing software

Materials Preparation:

¢ Quadratic equation worksheets
e Graph paper

Safety Considerations:

¢ Ensure students use calculators and computers safely and responsibly.

Detailed Lesson Flow

? Introduction (10 minutes)

e Introduce the concept of quadratic equations and their importance in real-world scenarios.
e Provide examples of quadratic equations in different fields.

? Direct Instruction (20 minutes)

e Explain the factoring method for solving quadratic equations.
» Provide examples of factoring quadratic equations.
Engagement Strategies:

e Think-pair-share to encourage student discussion and participation.
e Graphing activities to visualize quadratic equations.

? Guided Practice (20 minutes)

» Provide practice exercises for students to solve quadratic equations using factoring.
e Circulate around the room to assist students as needed.

Scaffolding Strategies:

e Provide additional support for struggling students.
o Offer challenges for advanced students.

? Independent Practice (20 minutes)

e Provide additional practice exercises for students to solve quadratic equations using factoring.
e Allow students to work independently and circulate around the room to assist as needed.




Closure (10 minutes)

¢ Review the key concepts and methods for solving quadratic equations.
e Provide feedback and encouragement to students.
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:
¢ Provide additional support and scaffolding. e Offer challenges and extensions.
¢ Offer one-on-one instruction and feedback. e Encourage independent research and
projects.

ELL Support Strategies:

¢ Provide visual aids and graphic organizers.
¢ Offer bilingual resources and support.

Social-Emotional Learning Integration:

¢ Encourage self-awareness and self-regulation.
¢ Foster a growth mindset and perseverance.

Assessment & Feedback Plan

Formative Assessment Strategies:

e Quizzes and class discussions.
¢ Observations and feedback.

Success Criteria:

e Students can solve quadratic equations using factoring.
¢ Students can apply quadratic equations to real-world scenarios.

Feedback Methods:

e Verbal feedback.
e Written feedback.

Homework & Extension Activities

Homework Assignment:
Solve the following quadratic equations using factoring: x*2 + 5x + 6 = 0, x*2 - 3x - 4 = 0.
Extension Activities:

¢ Research and present on a real-world application of quadratic equations.
¢ Create a graphing project to visualize quadratic equations.

Parent/Guardian Connection:



Encourage parents/guardians to support students in completing homework and extension activities.

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate?
e Which students might need extra support?
e What backup plans should | have ready?

Post-Lesson Reflection:

e What went well?
e What would | change?
e Next steps for instruction?
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What are Quadratic Equations?

Quadratic equations are a type of polynomial equation that can be written in the form ax*2 + bx + ¢ = 0,
where a, b, and c are real numbers and a # 0.

Quadratic equations have numerous applications in real-world scenarios, including physics, engineering,
and economics.

Importance of Quadratic Equations

Quadratic equations are used to model and solve problems in various fields, such as physics, engineering,
and economics.

Quadratic equations are also used in computer science, biology, and medicine to model complex systems
and make predictions.
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What is Factoring?

Factoring is a method for solving quadratic equations by expressing the equation as a product of two
binomials.

The factoring method involves finding two numbers whose product is the constant term and whose sum is
the coefficient of the linear term.

Examples of Factoring Quadratic Equations

Xx"24+5x+6=(x+3)(x+2)=0

x*2-3x-4=(x-4)(x+1)=0
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What is the Quadratic Formula?

The quadratic formula is a formula for solving quadratic equations, x = (-b £ v(b*2 - 4ac)) / 2a.

The quadratic formula is derived by completing the square and is a general solution that can be applied to
any quadratic equation.

Examples of Using the Quadratic Formula

XA2 +5x+ 6 =0, x = (-5 + V(52 - 4*1%6)) / 2*1

¥A2 - 3x- 4= 0,x = (3 £ V((-3)"2 - 4%1%(-4))) / 2*1
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What is Graphing?

Graphing is a method for solving quadratic equations by plotting the equation on a coordinate plane.

The graphing method involves plotting the points on the plane and drawing a curve that passes through the
points.

Examples of Graphing Quadratic Equations

x*2 + 5x + 6 = 0, graph the equation on a coordinate plane.

x*2 - 3x - 4 = 0, graph the equation on a coordinate plane.
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Physics Applications

Quadratic equations are used to model the trajectory of projectiles and the motion of objects.

Quadratic equations are also used to calculate the force and energy of objects in motion.

Engineering Applications

Quadratic equations are used to design and optimize systems, such as bridges and buildings.

Quadratic equations are also used to calculate the stress and strain of materials.
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Practice Exercises

Solve the following quadratic equations using factoring, quadratic formula, and graphing: x*2 + 5x + 6 = 0,
xA2-3x-4=0.

Graph the following quadratic equations on a coordinate plane: x*2 + 5x + 6 = 0, x*2-3x -4 = 0.

Assessment

Quiz: Solve the following quadratic equations using factoring, quadratic formula, and graphing: x*2 + 5x + 6
=0,x"2-3x-4=0.

Project: Research and present on a real-world application of quadratic equations.
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Summary

In this lesson, we introduced the concept of quadratic equations and their importance in real-world
scenarios.

We also explored the different methods for solving quadratic equations, including factoring, quadratic
formula, and graphing.

Future Directions

Students will continue to explore quadratic equations and their applications in future lessons.

Students will also learn about other types of equations and functions, such as linear and exponential
equations.



