Title: Discovering Quadratic Equations

Grade Level: 9-12

Objective:

By the end of this lesson, students will be able to:

Define quadratic equations and identify their key characteristics.
Understand the different forms of quadratic equations.

Solve quadratic equations using factoring, completing the square, and the
quadratic formula.

Apply quadratic equations to solve real-world problems.
Graph quadratic equations and interpret their graphs.

Materials:

Whiteboard or blackboard

Markers or chalk

Graphing calculators or computers with graphing software
Worksheets with practice problems

Real-world examples of quadratic equations and their graphs

Lesson Plan:

Introduction (10 minutes):

Begin by asking students if they have heard about quadratic equations
before. Encourage them to share their ideas or prior knowledge.



Define a quadratic equation as a polynomial equation of degree 2, which
can be expressed in the general form: ax*2 + bx + ¢ = 0, where "a," "b,"
and "c" are constants.

Present real-world examples that can be modeled by quadratic equations,
such as the path of a thrown object, the shape of a parabolic arch, or the
profit equation for a business.

Understanding Quadratic Equations (20 minutes):

Explain the characteristics of quadratic equations:
The highest degree is 2.
The graph of a quadratic equation is a parabola.

Quadratic equations have one or two real solutions, or none if the
discriminant is negative.

Discuss the different forms of quadratic equations:
Standard form: ax*2 + bx +c =0

Vertex form: a(x - h)*2 + k=0

Factored form: a(x - r1)(x -r2) =0

Use concrete examples to illustrate how the different forms of quadratic
equations can be derived from one another.

Solving Quadratic Equations (20 minutes):

Introduce different methods for solving quadratic equations:

Factoring: Rewrite the equation as a product of binomials and set each
factor equal to zero.

Completing the square: Rearrange the equation to a perfect square
trinomial and solve for the variable.

Quadratic formula: Use the formula x = (-b + V(b2 - 4ac)) / 2a to find the
solutions.



Demonstrate each method by solving sample quadratic equations step-by-
step, emphasizing the importance of checking solutions for extraneous
solutions.

Applications of Quadratic Equations (20 minutes):

Provide real-world examples that involve quadratic equations, such as
projectile motion, optimization problems, or geometry applications.

Ask students to work in pairs or small groups to analyze and solve these
examples using quadratic equations.

Have students present their solutions and explain their reasoning to the
class.

Graphing Quadratic Equations (20 minutes):

Introduce the process of graphing quadratic equations using a table of
values.

Model graphing a quadratic equation on the board, step-by-step, using
different values of "a," "b," and "c."

Distribute graphing calculators or open graphing software on computers to
allow students to practice graphing quadratic equations on their own.

Instruct students to graph several quadratic equations and observe the
changes in the graphs based on different values of "a," "b," and "c."

Discuss the key features of the graphs, such as the vertex, axis of
symmetry, direction of opening, and intercepts.

Conclusion and Application (10 minutes):

Recap the main concepts learned about quadratic equations.
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