
Models of Motion – Winter, 2014-15 
    
Lab 22: WtF? – What’s the Flux? What’s the Field? 
 
Goals: Use computer simulation to explore the relationship between charge, field, and flux. 
 
Groups & Lab Notebook: Consult with your neighbors but work by yourself. Update Table of Contents. Take good notes. 
 
Part 0: Getting Started 
• You will use a number of computer simulations today, located at various websites. For convenience, you can find live links at the Calendar page 

entry for today’s lab. 
• Use Chrome or Firefox as your browser today. 
• Many of the interactive elements at the approved websites for today’s work may prompt you before they can launch and/or give you some 

warnings. Accept all prompts and don’t worry about warnings (that is _not_ general advice for the internet). You may notice that a pop-up or 
equivalent is blocked (you’ll see a notification usually in the upper right corner; click on the notification and allow the pop-up to proceed). 

• You’ll work through these exercises until 3 pm, at which point we will discuss as a class your observations and gather your insights and 
questions. 

• We’ll have a lecture/discussion from 3 – 4 pm. 
 

Part I: ActivPhysics Simulations and Questions Access your MasteringPhysics account. In the Study Area, select 
ActivPhysics, and then select Part IV: Electromagnetism. If you can’t access your MasteringPhysics account, use the 
link at the Calendar page for today.  
 
11.7 Electric Flux 
• Scroll down to 11.7 and click on Electric Flux. As needed, expand the window. If the text is hard to read due to size, 

you can increase the font size (usually by pressing Ctrl and pressing + at the same time). 
• Click on Objective to read about this activity, then return to the main page. 
• Read the instructions. Pay particular attention on how to change the shape of the yellow ring and to move it around. 
• Work through Questions 1 through 7 and the associated activities. Use the Advisor (click on the button) to check 

your understanding. 
• Stop at Question 8. 
 

11.8 Gauss’s Law 
• Go back to the ActivPhysics Part IV: Electromagnetism, scroll down to 11.8, and click on Gauss’s Law. 
• Before beginning the given questions, launch the Simulation and do the following: 
• Start with Object type: Sphere. Set the radius of the Gaussian sphere to R = 15 mm, either by dragging the sphere 

or using the scroll bar. Slowly reduce the radius to 1 mm paying attention to the yellow arrows. What do you notice? 
• Go back to R = 15 mm. This time, slowly reduce the radius to 1 mm in 1 mm steps. For each R, record in a table: R, 

Q, q, E, and ΦE (you’ll have to calculate ΦE using E*A = E*4*π*R2).  
• Using Desmos or some other program or by hand, make separate graphs of q vs. R, E vs. R and ΦE vs. R. 
• What’s the difference between Q and q? What do you notice about your various graphs? 
• Repeat the above for Object type: Shell. 
• Now, work through Questions 1 through 5 and the associated activities, checking in with the Advisor after 

completing each questions. 
 

Part II: Physlets Use the link at the Calendar page for today to access the Physlets site. Choose Electromagnetism, 
then choose Ch. 24 Gauss’s Law. 
 

Symmetry 
• Under Illustrations, choose 24.3 A Cylinder of Charge. Read and follow the instructions. 
 

Electric Field and Flux from Charged Sphere 
• Under Explorations, choose 24.3 Conducting and Insulating Sphere. Don’t follow the instructions there. Instead, 

click on insulator (link under the figure box). Move the dot around so that it is far from the sphere, close to the 
sphere, inside the sphere, etc. This should produce a graph. Compare the shape to the corresponding graph you 
got for 11.8. Note that this is just a check for your work in that part – it doesn’t tell you anything new other than if 
you got the previous part correct. 

• Repeat for conductor. 
• Under Problems, choose 24.12 Spherical charge distribution with Gauss’s law. Again, don’t follow the instructions 

there. Choose Animation 1, then press play. Since the Gaussian sphere is expanding at a constant rate, the 
horizontal axis on the graph (which is time) is proportional to the radius of the Gaussian sphere. Compare the shape 
to the corresponding graph you got for 11.8. 

• Repeat for Animation 2. 
 
Consider your explorations, activities, discoveries, and questions. We’ll discuss as a group starting at 3 pm. 

 


