Lesson Plan: Navigating Through Vector Valley - A Rally in Vector Kinematics

Obijective: Students will engage in a practical exploration of vector kinematics by controlling
drones through simulation. This exercise aims to deepen understanding of vectors, constant
velocity motion, and strategic planning using mathematics.

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

Duration: 60 minutes

Warm-up Activity (5 minutes)

- Inquiry Question: What are vectors, and how do they apply to real-world motion?
- Activity: Brief discussion on vectors and their significance in representing physical
quantities like velocity and position.

Introduction to Vector Valley Rally (5 minutes)

- Presentation: Introduce the Vector Valley Rally, a challenge that combines physics,
adventure, and mathematics in a drone navigation contest.

- Objective: Explain the contest's goal: to use vector kinematics to navigate drones through
challenges, focusing on achieving the closest approach between two drones.

Initial Setup (10 minutes)

- Interactive Exploration: Students set initial positions and velocities for drones A and B using
the "Animate motion of the particles" applet.

- Discussion: Highlight how initial conditions affect the drones' trajectories and potential
strategies for achieving a close approach.

Predicting Paths (10 minutes)

- Simulation Activity: Students use the applet to animate the drones' motion, predicting their
paths and identifying the closest approach point.

- Group Work: Encourage collaboration in predicting outcomes and sharing strategies for
optimal drone navigation.

Calculating Closest Approach (15 minutes)

- Problem-solving: Students analyze trajectories to calculate the minimum distance between
the drones, utilizing applet features for visual understanding.

- Critical Thinking: Challenge students to adjust velocities and starting positions to optimize

the closest approach, applying principles of vector addition and subtraction.

Strategy and Adjustment (10 minutes)



- Application: Based on initial results, students refine their strategies, adjusting drone
velocities and positions to improve outcomes.

- Analysis: Discuss the impact of changes on the drones' trajectories and the time of closest
approach.

Reflection and Discussion (5 minutes)

- Reflection: Students reflect on the role of vector kinematics in navigation and coordination,
drawing parallels to real-world applications.

- Group Discussion: Facilitate a conversation about the practical implications of the rally's
challenges, including air traffic control and autonomous vehicle navigation.

Homework Assignment:

- Students will write a brief report on their strategies, findings, and reflections on the Vector
Valley Rally, including considerations for real-world applications of vector kinematics.

Materials Needed:

- Computers with internet access for the "Animate motion of the particles" applet.
- Projector for applet demonstrations and sharing strategies.
- Notebooks for strategy planning and note-taking.

Assessment:

- Formative Assessment: Participation in discussions, simulation activities, and strategy
planning.

- Summative Assessment: Completion and quality of the homework report, demonstrating
understanding of vector kinematics and its applications.



