MAT 518-519 Midterm Practice               Name _______________________


1. Do the following problems: 

a. Write down product solutions satisfying: 
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b. Consider that 
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 satisfies Laplace’s equation in the interior of the unit circle and that 
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 on the boundary. What is the value of the solution at the origin?

c. Given the initial condition 
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 for a rod with ends fixed at zero temperature, write down the solution 
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 of the heat equation 
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without doing any integration.  

d. Consider the problem:
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 Use Poisson’s Integral formula to find 
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2. Consider the function 
[image: image13.wmf]2

2

)

1

(

)

(

-

=

x

x

f

 on 
[image: image14.wmf]].

1

,

1

[

-


a. Find the Fourier Coefficients.

b. Use the result of part (a) to find the sum of the infinite series 
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3. Let. 
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a. Find the equilibrium solution.

b. Solve this problem with the initial condition 
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c. Does this agree with the answer in part b? Explain why, or why not.
4. Solve these!

a. 
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b. 
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5. Let 
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a. Sketch several periods of the following:

i. The periodic extension of period 2.

ii. The even extension.

iii. The odd extension.

b.  Find the Fourier cosine series for this function.
6. Consider the equation 
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a. Show that if 
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is a solution, then 
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 is a solution of the heat equation. 
b. What is the effect of the 
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 term?
7. Consider a thermally insulated piece of copper wire of length 20.0 cm with initial temperature 
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. If both ends of the wire are perfectly insulated, then determine the temperature of the wire to three decimal places 5.00 cm from the end after one second. [You will need the appropriate properties for copper to get the correct thermal diffusivity: Denstiy 8920 Kg/m3, thermal conductivity 401 W/mK, specific heat capcity 380 J/kg K.]
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