Lesson Plan: Investigating General Parabolas

Obijective:

- To understand the properties and characteristics of parabolas, including their standard
form, vertex, axis of symmetry, and direction.

- To explore the process of converting a quadratic equation from standard to vertex form
through completing the square.

- To apply the concept of the discriminant in analyzing parabolas' graphs and to investigate
the real-world applications of parabolas.

Time: 60 Minutes

Part 1: Introduction to Parabolas (10 minutes)

- Brief Lecture: Define a parabola and its key features - vertex, axis of symmetry, direction,
and standard vs. vertex form. Explain the significance of the coefficient 'a' in determining the
direction of the parabola.

- Factual Questions: Address basic questions about parabolas to gauge students' initial
understanding.

Part 2: Parabolic Patterns and Discriminant Discovery (20 minutes)

1. Parabolic Patterns: Students will use graphing calculators or software to explore how
changing 'a' affects the shape and direction of the parabola. Discuss observations.

2. The Discriminant Discovery: Guide students to manipulate coefficients in a quadratic
equation to observe changes in the discriminant and relate these to the graph's features,
particularly focusing on the conditions under which the discriminant equals zero.

Part 3: Mini-Investigation: Axis of Symmetry and Vertex Movement (15 minutes)

- Axis of Symmetry: Explore how changes in coefficients 'a’, 'b’, and 'c' affect the axis of
symmetry. Calculate the axis of symmetry using different quadratic equations.

- Vertex Venture: Investigate how altering the 'a' and 'b’ values influences the vertex's
position. Challenge students to determine the vertex's path in relation to 'a' and 'b'.

Part 4: Conceptual Discussion and Real-World Applications (10 minutes)

- Engage in a discussion on the conceptual questions regarding the importance of
understanding parabolas, completing the square, and the significance of the focus and
directrix.

- Explore real-world applications of parabolas in fields like physics, engineering, and
economics, emphasizing the practical relevance of parabolic functions.

Part 5: Wrap-Up and Homework (5 minutes)

- Recap key learnings from the lesson, emphasizing the versatility and significance of
parabolas in mathematics and real-world problem-solving.

- Assign homework that includes exercises on finding the vertex, axis of symmetry, and
analyzing the discriminant of given parabolas. Encourage students to find examples of
parabolas in real life.

Materials Needed:



- Presentation slides/whiteboard for introductory lecture.
- Access to graphing calculators or computer software for parabolic explorations.
- Handouts with equations for mini-investigations and homework assignments.

Assessment:

- Participation in discussions and mini-investigations.

- Accuracy in homework assignments, demonstrating understanding of parabolas' properties
and ability to apply concepts.

Additional Notes:

- Ensure students are familiar with using the graphing technology required for the lesson.
- Encourage collaboration and sharing of findings during the mini-investigations to foster a
deeper understanding and appreciation of the mathematical concepts explored.



