7.3 Inquiry Starter: Charged Particle in a Magnetic Field
Unit 7: Magnetism

Learning Intention
Use the simulation to determine how the radius of motion (r) depends on:
· velocity (v)
· magnetic field strength (B)
· mass (m)
· charge (q)
Then connect your findings to previous knowledge
Part 1 — Exploring Radius Relationships
Instructions
1. Open the simulation: oPhysics
2. Change ONE variable at a time (increase or decrease by chosen quantities that would help you)
3. Observe how the radius (r) changes.
4. Record your observations below.

Data Table
	Variable Changed
	Your Changes
	What Happened to r?
	Relationship (direct / inverse / none)

	Velocity (v)
	



	
	

	Magnetic Field (B)
	
	
	

	Mass (m)
	
	
	

	Charge (q)
	
	
	


Thinking Questions
1. If you double velocity, what happens to the radius?
 ___________________________________________
2. If you double magnetic field strength, what happens to the radius?
___________________________________________
3. If you double mass, what happens to the radius?
___________________________________________
4. If you double charge, what happens to the radius?
___________________________________________
Part 2 — Build a Proportionality
Based on your observations, complete the statement:
r ∝ ___________________________________________
(Include all parameters, v, m, q, and B, in your expression.)

Part 3 — Connecting to Circular Motion
Radius is a component of a circle. Think back to when we have represented circular motion in this course as a form of force in this course.
Write all equations you remember that may produce circular motion (circle the one you think is most applicable for modeling this simulation):





Think
· What role does radius (r) play in this equation?
___________________________________________
· If the radius gets smaller, does force increase or decrease?
___________________________________________
Part 4 — What Does Force Depend On?
You did not measure force directly, but you know the magnetic field is causing circular motion.
Based on your observations: Mark ALL variables you think the force depends on:
☐ velocity (v)
☐ magnetic field (B)
☐ charge (q)
☐ mass (m)
Final Challenge
Write a proportionality for the force: Include all variables (multiple proportionality statements) 

F ∝ 
Reflection
1. Why does the particle move in a circle instead of a straight line?

______________________________________________________________________________

2. What changes when the charge becomes negative?
 ______________________________________________________________________________



