Lesson Plan: Mathematical Induction (3 Lessons)

Subject: Mathematics

Grade Level: IB HL

Topic: Mathematical Induction
Duration: 3 x 60 minutes

Overview

This sequence of lessons will introduce students to mathematical induction, explore its key
steps in detail, and provide extensive practice with different types of induction proofs.

Lesson 1: Introduction to Mathematical Induction and the Base Case
Learning Objectives
By the end of this lesson, students will be able to:
1. Understand the purpose of mathematical induction and its relevance in mathematics.
2. Describe the three main steps of mathematical induction.
3. Apply and prove the base case for a given mathematical statement.
Materials Needed
« PowerPoint presentation on mathematical induction (from previous slides)
o Whiteboard and markers
« Handout with simple examples focusing on base cases
Lesson Outline
1. Introduction to Mathematical Induction (15 minutes)

o Explain mathematical induction and its importance in proving statements about
sequences and properties of natural numbers.

o Use the domino analogy to help students understand the “chain reaction”
concept in induction.

2. Exploring the Steps of Induction (10 minutes)
o Introduce the three main steps: base case, assumption step, and inductive step.

o Emphasize that each step has a specific role, beginning with the base case as the
foundation.

3. The Base Case: Explanation and Examples (20 minutes)

o Define the base case as proving the statement for the smallest value (often n=1
orn=0).
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o Work through a few examples as a class, focusing solely on proving the base
case.

4. Guided Practice: Base Case Only (15 minutes)

o Hand out problems where students prove only the base case of various
statements.

o Walk around and support students, ensuring they understand the concept of
verifying the initial condition.

Homework

« Assign problems requiring students to find and prove the base case for additional
statements.

Lesson 2: Assumption and Inductive Steps

Learning Objectives

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

1. Identify and apply the assumption step in an induction proof.
2. Execute the inductive step by using the assumption to prove the next case.

3. Combine the base case and inductive steps to complete an induction proof.

Materials Needed

« Whiteboard and markers
« Presentation slides covering the assumption and inductive steps

« Handouts with guided problems focusing on these steps

Lesson Outline

1. Review of Base Case and Introduction to the Assumption Step (15 minutes)
o Briefly review the base case concept from Lesson 1.

o Introduce the assumption step, explaining that it’s a hypothetical assumption that
the statement is true for n = k.

o Emphasize that this step does not require proof itself but is essential for the
inductive step.

2. The Inductive Step: Explanation and Example (20 minutes)

o Define the inductive step, where students must prove the statement for n = k + 1,
assuming it holds for n = k.

o Work through a complete example, covering both the assumption and inductive

steps, and guide students in simplifying expressions and verifying statements.
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3. Guided Practice: Assumption and Inductive Steps (20 minutes)
o Distribute problems focusing on the assumption and inductive steps.

o Encourage students to collaborate in pairs to discuss their approach to these
steps.

4. Discussion and Clarification (5 minutes)
o Review common mistakes, such as confusing the assumption with proof.
o Allow students to ask questions and clarify any misunderstandings.
Homework

« Assign problems requiring students to apply the assumption and inductive steps for a
variety of statements.

Lesson 3: Applying Mathematical Induction in Full Proofs
Learning Objectives
By the end of this lesson, students will be able to:
1. Complete full mathematical induction proofs, incorporating all three steps.

2. Apply induction to different types of statements, including sums, inequalities, and
divisibility problems.

3. Analyze and troubleshoot common errors in induction proofs.
Materials Needed

« Presentation slides for example problems

o Whiteboard and markers

o+ Printed practice problems with a mix of proof types

« Calculator (optional)
Lesson Outline

1. Review and Warm-Up (10 minutes)

o Briefly recap the three steps of induction: base case, assumption, and inductive
step.

o Solve a simple induction problem together to review the complete process.
2. Full Example Problem: Sum of Natural Numbers (15 minutes)

o Guide students through a full proof using induction to show the sum of the first
n natural numbers.
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o Emphasize each step, stopping after each to ensure students understand the logic
and calculations involved.

3. Independent Practice: Full Proofs with Mathematical Induction (25 minutes)
o Hand out a range of induction problems, including sums, inequalities, and
divisibility.
o Instruct students to work independently, applying all three steps to complete
each proof.

4. Group Discussion and Error Analysis (10 minutes)

o Review common challenges, such as incorrect assumption or inductive steps,
and explain how to avoid these errors.

o Allow students to share any challenging problems they encountered and discuss
solutions as a class.

Assessment

« Use a few induction problems as a formative assessment to gauge student
understanding of each step and the overall proof structure.

Homework/Extension

« Assign additional complex induction problems (e.g., using induction for product
formulas or proofs involving powers).

« Encourage students to explore additional proof techniques that can sometimes be
combined with induction.

Differentiation

« For advanced students: Provide more complex problems, such as proving inequalities
or tackling problems that require careful manipulation.

« For students needing extra support: Focus on simpler proofs, ensuring each step is
clear before moving to more challenging problems.

Reflection and Wrap-Up

After the third lesson, spend a few minutes reflecting on the importance of logical structure
and precision in proofs. Reinforce that mastering mathematical induction requires practice
but is highly rewarding for strengthening logical reasoning skills.
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