   INSTRUCTORS MANUAL:  TUTORIAL 7c
Applying Boundary conditions

Goals:
1. Practice and review boundary conditions for E and D, for linear dielectric
2. Communicate reasoning/thought process to group members, LA, and Instructor (learning goal 4) 

This tutorial is based on:
· Whiteboard activity of Stephanie Chasteen and Steven Pollock. We borrowed this from a common textbook question. 
Tutorial Summary: 
Students use continuity of E(parallel) and D(perp) to derive a simple “Snell-like” relation between the angle of E field in and out of linear dielectric. (In the end they must also recognize that it is NOT Snell-like!) 

Needs About 15 minutes of class time. 

Some reflections on this tutorial:
Total time: ~15 minutes.  
The tutorial needs clear setup, like the previous one: the setup is, a small chunk of neutral linear dielectric (no bound charges around). That’s all you know – maybe there are very complicated Q’s off to one side of the picture, polarizing this thing like crazy in a very complicated way. So there is an E field (created by the outside charges AND the bound charges in this chunk). Are they continuous within the picture? I’m not sure – there are bound charges there! Let’s work it out…

In-Class TUTORIAL 7c – Applying Boundary Conditions	
After 10 minutes, more than half the class clicked that they were done. Some common issues: what does “parallel” and “perpendicular” refer to? Most students jump quickly to the E(parallel) continuity equation, but not all spotted the fact that D_perp can be converted to E_perp for a linear dielectric by just a simple factor of epsilon.  Some students were thinking that the figure was “literal” and struggling (because in the end, the relation between the angles is opposite my sketch: the angle is SMALLER, closer to the normal, on the low epsilon side. (Opposite Snell’s law) 
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TUTORIAL 7c
APPLYING BOUNDARY CONDITIONS

[bookmark: _GoBack]You have a slab of linear dielectric 
(given dielectric constant r), with air above it. 

Just below the surface, the E field makes an angle 1 with respect to the normal. 
Just above, the E field makes an angle 2. (See fig.) 

Use boundary conditions on E and D to figure out tan(1)/tan(2). 

Assume there are no “free charges” in the region shown. 
























(If you have time)  In the figure above, I’m not sure if I drew the arrows correctly. Given your final result, should the E vector tilt a little more “towards the normal” in the lower (dielectric) region, or is a little LESS “towards the normal” (i.e. is 1 smaller, or larger, than 2?)  
(Is this like Snell’s law from optics?)
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