Lesson Plan: The Enigma of Eigenvectors in DP Mathematics
Overview

This lesson plan is tailored for International Baccalaureate (I1B) Diploma Programme (DP)
Mathematics students, focusing on Higher Level (HL) within the Applications and
Interpretation (Al) pathway. It introduces the fundamental concepts of eigenvalues and
eigenvectors, their calculation, and applications, particularly in understanding linear
transformations in linear algebra. The lesson is designed to stimulate inquiry, conceptual
understanding, and the development of mathematical thinking.

Objectives

- Define eigenvalues and eigenvectors and understand their significance in linear algebra.
- Calculate eigenvalues and eigenvectors for 2x2 and 3x3 matrices.

- Explore the physical interpretation and real-world applications of eigenvalues and
eigenvectors.

- Utilize computational tools to visualize and understand the impact of eigenvalues and
eigenvectors on linear transformations.

Materials

- Computers with internet access for the "Eigenvalues and Eigenvectors" applet.
- Handouts of matrices for eigenvalue and eigenvector calculation exercises.
- [MAI 1.16] EIGENVALUES - EIGENVECTORS resources.

Lesson Duration
60 minutes
Lesson Structure

1. Introduction (10 minutes)

- Begin with an overview of linear algebra and its importance in various fields of science
and engineering.

- Introduce the concepts of eigenvalues and eigenvectors, explaining their role in
understanding linear transformations.

2. Direct Instruction (15 minutes)

- Explain the process of calculating eigenvalues and eigenvectors, starting with 2x2
matrices and extending to 3x3 matrices.

- Discuss the concept of the characteristic polynomial and its role in finding eigenvalues.

3. Guided Practice (15 minutes)
- Students work in pairs on exercises to find eigenvalues and eigenvectors for given
matrices, using both algebraic methods and the "Eigenvalues and Eigenvectors" applet.
- Focus on matrices A =[[2, 1], [1, 2]] and A =[[3, -2], [1, 0]] for initial exercises.



4. Inquiry-Based Activity (15 minutes)

- Engage students in the "Enigma of Eigenvectors" scenario, using the applet to explore the
effects of linear transformations.

- Students investigate the stability of systems, the significance of positive, negative, and
zero eigenvalues, and real-world applications.

5. Closure and Reflection (5 minutes)

- Review key concepts covered in the lesson, emphasizing the practical importance of
eigenvalues and eigenvectors.

- Encourage students to share insights gained from the inquiry-based activity and how they
can apply these concepts in real-life scenarios.

Assessment

- Evaluate students' ability to calculate eigenvalues and eigenvectors through their exercise
responses.

- Assess understanding through participation in the inquiry-based activity and ability to
articulate the significance of eigenvalues and eigenvectors in linear transformations.

- Collect feedback on the effectiveness of using computational tools in enhancing conceptual
understanding.

Extensions

- Assign research on the application of eigenvalues and eigenvectors in fields such as
quantum mechanics, stability analysis, and Google's PageRank algorithm.

- Encourage students to explore advanced computational methods for finding eigenvalues
and eigenvectors of larger matrices.

Resources

- "Eigenvalues and Eigenvectors" applet for visual learning and exploration.
- [MAI 1.16] EIGENVALUES - EIGENVECTORS.pdf for theoretical background and exercises.
- Handouts with matrices for practice in calculating eigenvalues and eigenvectors.

This lesson plan combines theoretical understanding with practical application and
computational tools, aiming to deepen students' comprehension of linear algebra concepts
within the IB DP Mathematics curriculum.



