Lesson Plan: Navigating Motion with Variable Velocity in 2D

Obijective: Students will explore the concepts of vector kinematics and parametric equations
through the context of trajectory planning for a miniature hovercraft. This lesson will
enhance their understanding of motion in two dimensions and the application of these
concepts in real-world scenarios.

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: How do parametric equations and vector kinematics influence the way
objects move in two-dimensional space?

- Activity: Quick discussion on the basics of parametric equations and their role in describing
motion, setting the stage for the day's activity.

Introduction to the Scenario (10 minutes)

- Presentation: Introduce the city of Vectropolis and the annual Science Fair contest,
highlighting the challenge of designing the perfect launch for a hovercraft.

- Objective: Explain that students will use the "Motion with Variable Velocity Applet" to plan
and simulate the hovercraft's trajectory through designated checkpoints.

Understanding the Parameters (10 minutes)

- Interactive Exploration: Students familiarize themselves with the applet's controls, setting
initial velocities and positions for the hovercraft.

- Discussion: Emphasize how changes in parametric velocity functions affect the hovercraft's
path.

Planning the Trajectory (15 minutes)

- Group Activity: In small groups, students input parametric velocity functions they
hypothesize will navigate the hovercraft through all checkpoints.

- Simulation: Use the applet to test these hypotheses, observing and recording the
hovercraft's trajectory.

Refining the Path (10 minutes)

- Analysis and Adjustment: Based on initial simulations, students refine their velocity
functions to more accurately meet the contest's conditions.

- Application: Apply concepts from physics and calculus to optimize the hovercraft's motion
path.



Presenting Your Findings (5 minutes)

- Group Presentations: Each group presents their design process, trajectory planning, and
the rationale behind their chosen parametric functions.

- Feedback: Encourage constructive feedback and discussion on the optimization strategies
and mathematical principles applied.

Questions for Investigation and Reflection (5 minutes)

- Investigation Questions: Explore how different parametric functions affect the trajectory
and discuss the potential real-world applications of these concepts.

- Reflection: Reflect on the role of simulation tools in scientific discovery and engineering
design, and how such tools can aid in problem-solving and innovation.

Homework Assignment:

- Students write a brief report on their trajectory planning process, including the
mathematical principles used, challenges faced, and how their understanding of motion in
2D space has deepened.

Materials Needed:

- Computers with internet access for the "Motion with Variable Velocity Applet"
- Projector for applet demonstrations and group presentations
- Notebooks for recording observations and adjustments

Assessment:

- Formative Assessment: Participation in discussions, applet explorations, and group
activities.

- Summative Assessment: Group presentation effectiveness and the thoroughness of the
written report on trajectory planning.



