
Lesson Plan: Navigating the Unit Circle in DP Mathematics

 Overview

This lesson plan is designed for IB Diploma Programme (DP) Mathematics students, covering 
both Analysis and Approaches (AA) and Applications and Interpretation (AI) pathways. It 
focuses on the concept of the unit circle and its applications in understanding trigonometric 
functions. Through exploring the unit circle, students will gain insights into the relationships 
between angles and trigonometric ratios, enhancing their understanding of trigonometry.

 Objectives

- Understand the concept of the unit circle and its importance in trigonometry.
- Calculate sine and cosine values for key angles using the unit circle.
- Explore the relationship between the unit circle and trigonometric identities.
- Apply the unit circle to solve trigonometric equations and real-world problems.

 Materials

- Whiteboard and markers
- Computers with trigonometry software or online unit circle applets
- Handouts with unit circle diagrams and exercises
- [MAA 3.5] SIN, COS, TAN ON THE UNIT CIRCLE - IDENTITIES resources

 Lesson Duration

60 minutes

 Lesson Structure

1. Introduction (10 minutes)
   - Briefly introduce the concept of the unit circle and its significance in defining 
trigonometric functions for all angles.
   - Discuss the relationship between radians and degrees, and how they are used in the 
context of the unit circle.

2. Direct Instruction (15 minutes)
   - Demonstrate how to calculate the sine and cosine of 45 degrees using the unit circle.
   - Identify the coordinates on the unit circle corresponding to key angles (0, 30, 45, 60, 90 
degrees) and explain their significance.

3. Guided Practice (15 minutes)
   - Students work in pairs to calculate sine and cosine values for additional key angles using 
the unit circle.
   - Conduct a mini-investigation using the unit circle applet to explore the symmetry of 
trigonometric functions in different quadrants.



4. Inquiry-Based Activity (15 minutes)
   - Divide students into groups and assign each a quadrant of the unit circle to explore. Each 
group investigates the sine and cosine values within their quadrant, focusing on angles that 
demonstrate interesting trigonometric relationships.
   - Encourage students to use the applet to predict and verify the trigonometric values for 
angles in their quadrant and discuss the patterns they observe.

5. Closure and Reflection (5 minutes)
   - Recap the key concepts learned during the lesson, emphasizing the importance of the 
unit circle in understanding trigonometric functions.
   - Ask students to reflect on how the unit circle can be applied to solve real-world problems 
and in other areas of mathematics.

 Assessment

- Evaluate students’ ability to calculate sine and cosine values using the unit circle through 
their participation in guided practice activities.
- Assess group presentations on quadrant investigations, focusing on their understanding of 
trigonometric values and relationships within the unit circle.
- Collect and review handouts with completed exercises for accuracy and understanding.

 Extensions

- Assign students to research and present on the applications of trigonometric functions in 
fields such as physics, engineering, and computer graphics.
- Encourage students to explore trigonometric identities further and how the unit circle aids 
in proving these identities.

 Resources

- Online unit circle applets for interactive exploration of trigonometric functions.
- [MAA 3.5] SIN, COS, TAN ON THE UNIT CIRCLE - IDENTITIES.pdf for additional exercises and 
solutions.

This lesson plan aims to deepen students’ understanding of trigonometry through the 
exploration of the unit circle, promoting conceptual understanding and inquiry-based 
learning in line with IB DP Mathematics standards.




