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Physics at UW-Stout

Computational Integration

• Todd Zimmerman and I are both actively involved in PICUP.

• All physics faculty incorporate some computation.

• Computation integrated in almost all courses.

Introductory Physics sequence

•University Physics I (calc-based intro mechanics and thermo)
• Mostly Computer Science students, plus Physics and Chemistry majors
• Usually taught by me

•University Physics II (calc-based intro E&M with DC circuits and optics)
• Mostly Engineering students, plus Physics and Chemistry majors
• Taught by every physics instructor



University Physics I

• Fairly well-developed

•10 Web VPython computational 
activities progressively building up

•Each takes place over one 
two-hour discussion period

•Distributed throughout and 
aligned with the course content

•Culminates in a final project

•Phys/Chem majors at a slight 
disadvantage to CS majors here



Physics I activities 
and skills developed 

1. Introduction

2. Asteroid Game

3. Varying Forces

4. Moon Shot

5. Harmonic Oscillations

6. Energy Graphs

7. Damped & Driven

8. Seesaw

9. Rutherford Scattering

10. Bouncing Balls

Starting from scratch

Creativity/Exploration

Vector math to code

Numerical integration

Computing data

Graphing
Rotation



University Physics II

•Two different populations with different needs/ interests in computation

•How to keep both populations engaged and learning to be prepared for 
their future coursework/ career?

Engineering majors Physics or Chemistry majors
Prior experience Little computational experience Robust experience from Univ. Physics I

Interest Tend to be skeptical Usually pretty interested

Future experience Intro to Numerical Methods in 
Engineering

Computation integrated into most 
upper-level physics courses



My approach to computation in Physics II

•Quick ramp-up in complexity to simulate interesting systems
• Start from a template that must be completed, not from scratch
• Templates include mouse/key input, graphing
• Need to recall physics from earlier courses

•Major skill developed is to convert vector math to code

•6 computational activities 
spanning just the first half 
of the semester



Modeling a Spaghetti Sculpture



Electric Field

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/program/II2ElectricFieldSolution


Dipole Simulation 

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/program/II1SiliconMonoxideSolution/edit


Conducting Sphere

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/program/II3ConductingSphereSolution/edit


Electric Field of a Distributed Charge

●  Single charge Q

●  Infinite line of density Q/L

●  Exact for finite line charge Q

●  Line of 101 points of charge Q/101

●  Line of 100 points of charge Q/100

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/program/II4DistributedChargeSolution/edit


Potential Surface

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/program/II5PotentialSurfaceSolution


Conclusion:
Computational Activities in University Physics II
•My six activities are designed to showcase what cool things 

Web VPython simulate for electrostatics.
• Engineering students are impressed and appreciate that code is more 

understandable than they thought.

• Physics and Chemistry majors can go further and begin to dream about 
making their own simulations.  

•All shared programs have the source code viewable
• https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/ 

•Reach me at sinkovitsd@uwstout.edu.

•Any questions?

https://glowscript.org/#/user/daniel.sinkovits/folder/UFC2025/
mailto:sinkovitsd@uwstout.edu

