Lesson Plan: Mastering Integration by Substitution

Obijective: Students will develop an understanding of integration by substitution and its
application in calculus. They will learn how to perform integration by substitution,
understand the role of the constant of integration, and apply these concepts to solve
integrals involving trigonometric functions. The lesson will also explore the efficiency of
integration techniques and the relevance of manual integration skills in the digital age.

Grade Level: IB Diploma Programme Mathematics - Analysis and Approaches (SL) and
Applications and Interpretation (SL/HL).

Duration: 60 minutes

Warm-up Activity (5 minutes)

- Inquiry Question: What is an integral, and why is it important?
- Activity: Quick brainstorm to gather students' prior knowledge about integration and its
significance in calculus and real-world applications.

Introduction to Integration by Substitution (15 minutes)

- Presentation: Explain the concept of integration by substitution (u-substitution), including
its purpose and the basic steps involved. Use simple examples to illustrate the process.

- Discussion: Dive into the conceptual understanding of why u-substitution works and how it
simplifies the integration process. Encourage questions to ensure clarity.

Hands-on Activity: Practicing u-Substitution (20 minutes)

- Group Work: Students will work in small groups on a set of problems designed to practice
integration by substitution. This will include integrating functions of the form f (ax+b )
and trigonometric integrals.

- Interactive Guidance: Walk around, offering hints and clarifications as needed. Emphasize
the identification of the substitution and the reversal process to return to the original
variable.

Exploring the Constant of Integration (10 minutes)

- Exploratory Questions: What is the role of the constant of integration in indefinite
integrals? How does it affect the general form of the antiderivative?

- Activity: Provide examples of indefinite integrals, highlighting how the constant of

integration represents an infinite number of possible antiderivatives.

Discussion: Efficiency and Evolution of Integration Techniques (5 minutes)



- Debatable Question: Is the technique of integration by substitution always the most
efficient method for solving integrals?

- Future of Integration Techniques: Discuss how the process might evolve with
advancements in mathematical theory and computational tools.

Closure and Reflection (5 minutes)

- Summarize key points learned in the lesson. Ask students to reflect on the importance of
understanding fundamental integration techniques, even in a world dominated by
technology.

- Homework Assignment: Students will find real-life problems that can be solved using
integration by substitution and prepare a short presentation or report.

Materials Needed:

- Whiteboard and markers

- Handouts with practice problems

- Graphing calculators or computational tools (optional)
Assessment:

- Formative Assessment: Participation in group work and discussion.

- Summative Assessment: Completion of homework assignment and a quiz on integration by
substitution techniques.



