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Section (circle one):  1   2   3   4   5   6
Team (circle one):     a   b   c   d   e   f  
SM315 – Test #2-Solutions
1. (30 pts) Consider the differential equation 
[image: image1.wmf](

)

(

)

0

=

+

¢

¢

x

x

lf

f

with boundary conditions 
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.  Determine the eigenvalues and corresponding eigenfunctions that satisfy the differential equation (Hint: Cases for 
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· For 
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 EMBED Equation.3  [image: image9.wmf](
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· Hence 
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2. (50 pts) Find the solution to the following dispersive wave equation. (Hint: Can your result from Problem (1) be used here):

PDE:
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BC:
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Use the following othrogonality condition to solve the problem: 
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· Let 
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· This implies: 
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· The differential equation for 
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 is the same as that in problem (1) with 
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· Therefore: 
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· Now we solve for 
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· Using the orthogonality condition: 
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· Therefore: 
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3. (20 points) Solve the following heat equation for a 2-D rectangular domain.  Do not assume equilibrium. (Hint, you will require two eigenvalues 
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BC:
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· Let 
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· Therefore 
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· Now connect 
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 with 
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to generate a second eigenvalue, i.e. 
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· Therefore 
[image: image45.wmf](

)

(

)

y

B

y

A

Y

Y

Y

2

/

1

2

/

1

cos

sin

0

l

l

l

+

=

®

=

+

¢

¢


· The boundary values imply the 
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· Finally 
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· Again familiar boundary conditions lead us to conclude that 
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· Therefore 
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· Therefore 
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· Evaluate initial condition:  
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· Therefore: 
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