PHY 311 Exam III                                                    Name ________________________


Cover Page

Instructions:

· Place your name on all of your pages.
· Put all problems in order.

· Staple your pages with this sheet on top. 

· Show all of your steps in the problems for full credit.

· Be clear and neat in your work. Any illegible work will not be graded. – No scratch paper should be attached. All problems should be rewritten so that anyone can read your work.
· Put a box around your answers when appropriate. 

Try to answer as many problems as possible. Provide as much information as possible. Show sufficient work or rationale for full credit. Remember that some problems may require less work than brute force methods.

Pay attention to the point distribution. Also, not adhering to directions can cost points and any suspicion of cheating could result in a zero on the whole exam.

	Problem
	Pts
	Score

	1
	15
	

	2
	35
	

	3
	20
	

	4
	15
	

	5
	15
	

	Total
	100
	


You are to obey the honor code. There is to be no sharing of results, or getting answers from any other human being. If you have questions, you may consult Dr. Herman.
Sign the following: 

I have not discussed this exam with anyone other than Dr. Herman. This is entirely my own work. 

Name _______________________________________ Date _____________
This exam is due by 5 PM on April 25th
1. (15 pts) Fourier Transforms, etc.
a. Find the Fourier Transform
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b. Evaluate 
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c. Evaluate the convolution
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2. (35 pts) Laplace Transforms

a. Find the Laplace Transforms of 

i. 
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b. Find the inverse Laplace transform as indicated.
i. 
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, use tables and/or properties.
ii. 
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, use tables and/or properties.
iii. 
[image: image11.wmf]2

22

83

()

(21)(1)

ss

Fs

sss

+-

=

+++

, use Bromwich integral.
c. Solve one of the following initial value problems:
i. 
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Plot the solution and describe the effect of 
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Plot the solution and describe the effect of the impulse function.

3. (20 pts) Vector Operations

a. Compute i) 
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b. Consider the temperature 
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i. Sketch isotherms for 
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ii. Find the direction in which the temperature changes most rapidly from the point (1,1) and the maximum rate of change. Indicate this direction on your plot.
c. Recall the Lorentz force, 
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which acts on a charged particle moving in a magnetic field B. Assuming that the charge moves in the xy-plane and B is uniform, show that the force and velocity are perpendicular. 

d. The magnetic field inside the region
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 and vanishes otherwise. Find the current density J in the region.
4. (15 pts) Integration (Do 3 of these)
a. Evaluate the line integral 
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along the path consisting of a line from (0,0) to (1,0) to (2,2).

b. Evaluate the integral 
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along the line (0,0) to (2,0) followed by the circular arc from (2,0) to (
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,1) and back along a line to (0,0).
c. Evaluate the integral 
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 where C is the curve of intersection between the paraboloid  
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d. Compute the flux 
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over the unit sphere for 
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5. (15 pts) Use spherical coordinates to answer the following:

a. Find the unit vectors 
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b. Derive the scale factors, 
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c. Write 
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 in spherical coordinates.
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