M3150 PDEs Final (Spencer Stirling) - May 4, 2009

Directions: Use both the front and back of the paper for your solutions.

1) (5 points) Consider the 1-d heat equation on a rod of length L =1
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where u(z,t) is an unknown function. Assume that the thermal diffusivity ¢® = 1. Let the initial temperature
distribution be given by the function

" - u(z,0) = f(z) = cos(rz) 3 2)

Assume that the bar ends are insulated (make sure you understand what boundary condition this implies).
Using the method of separation of variables (you do not need to repeat the actual separation steps... just
make sure that you understand which formulas should be used - this can be tricky) solve the heat equation
as a function of time.
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PUT MORE WORK HERE
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2) (2 points) Using the previous problem find the steady-state temperature distribution in the rod (note:
it, actually isn’t necessary to have the solution to the previous problem to figure the answer out - but you

MUST JUSTIFY YOUR ANSWER with actual calculations). d 0/
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3) (5 points) Find the Fourier mtegral representation (using sines and cosines, NOT complex exponentials)

of the function
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PUT MORE WORK HERE
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4) Plot the following function (2 points) and find its Fourier transform (use complex exponential formula)

(4 points)
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5) (5 points) Compute the Fourier transform of the following function (hint: shifting properties of the Fourier
transform):
sin(z) + cos(2z)
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flz) =

fix)= Sin ¥ ‘4+X ) rof(ﬂ)[{;

| #7 we. Am/&
NWf uLSM? ?7/ LO

F (e BN f@ )+ (o +a)
2 }

| '}'Ojc‘(/&&f '

{pu:f mg GL{

,,{ ‘L{wﬂl
- f-; +

-




6) (5 points) Find the inverse Fourier transform of the following function (hint: convolutions might be useful):
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7) (5 points) Using the Fourier transform method find the solution to the PDE

ou . ou
a -+ Sln(t)% =0 (7)
with the initial condition
u(z,0) = cos(z) : (8)

(hint: use FORMAL operations of the Fourier transform - pretend that every function here actually HAS a
Tourier transform. Check that your final solution does indeed satisfy the PDE and boundary condition).
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PUT MORE WORK HERE
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