Physics 380-001 	Short Exam A

Physics 380-001
Short Exam A - I
Wednesday, February 24, 2021

Your name: _____________________________________

You may speak with your peers but may not examine their work.  The exam is due Friday February 26th at 4pm.  
Do not write in the following table; it will be used for grading.

	Problem 1

	___ / 10

	Problem 2

	___ / 30

	Problem 3

	___ / 30

	Total

	___ / 70





Important Equations and Information:
Cartesian Cords

	

	

	
	


	

	


Spherical Cords

	

	

	


	


	


	







General solution to Laplace’s Equation








Cylindrical Cords

	

	

	


	


	







General solution to Laplace’s Equation in Polar Coords (for cylindrical systems)


In general:

	
	

	
	

	
	




Problem 1: Fundamental Concept [10 pts] Describe in your own words the fundamental concept of Coulomb’s Law.  Discuss how it is related to single charges and continuous charge distributions.  Discuss how you can use it to solve electrostatic problems.  What is the meaning of script r?


Problem 2: Straight line madness [30 pts] For this problem, a charge density  is placed on 3 wires and are arranged as indicated below.  The horizontal wire has a length of L and the vertical wire has a length of L.  The third wire is arranged to connect the horizontal and vertical wires.
  								     



										         Origin

a. If the place where the horizontal and vertical wires meet is the origin, find the electric field at point  .  	     
	                   									 
b. What is the electric field at the origin? (i.e.,  )  














(a) 

Problem 2: Con’t


Problem 2: Con’t





Problem 3: So many Deltas you’d think it was an Airport [30 pts]:  The charge density of an object is given by:  

Where 
a.  [5 pts] Compare and contrast why you would or would not use the following methods to find the electric field?  At a least two “meaty” sentences on each.
a. [bookmark: _GoBack]Coulomb’s law
b. Gauss’s law
c. Potential equation:


b. [25 pts] Find the electric field and the total energy U.  

c. [Bonus points] Explain why this would be a much harder if  in a paragraph. 







Problem 3: Con’t
















(a) 

Problem 3: Con’t


Problem 3: Con’t
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