Name. K E >/ 3150 Sample Final Exam 52013

Partial Differential Equations 3150

Sample Final Exam
Final Exam Date: Thursday, 2 May 2013

Instructions: This exam is timed for 120 minutes. You will be given 30 extra minutes to complete
the exam. No calculators, notes, tables or books. Problems use only chapters 1, 2, 3, 4, 7 of the
textbook. No answer check is expected. Details count 3/4, answers count 1/4.

Problems 1,2,3: Selected problem types from the first two midterm exams. See the sample exams
and exam solutions for midterms 1 and 2, for specific examples.

4. (CHA4. Poisson Problem)
Solve for u(z,y) in the Poisson problem

Uzz + Uyy
u(z,0)
u(z,y)

sin(wz)sin(ny), 0<z <1, 0<y<]l,
4sin(nz), 0<z<1l,
0 on the other 3 boundary edges.
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5. (CH7. Fourier Transform: Infinite Rod)
Let f(z) = pulse(z,—2,2), that is, f(z) =1 for |z| < 2 and f(z) = 0 elsewhere on —oco <
z < 00.

(a) [75%] Solve the insulated rod heat conduction problem Cee Agma‘( Ex {)
w(z,t) = ug(x,t), —c0o<z <00, t>0, Seetiod 7"""
u(z,0) = f(z), —00 < T < 00.

(b) [25%)] Evaluate the limit of u(z,t) at z = oo and z = —oo.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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6. (CH4. Heat Equation and Gauss’ Heat Kernel)

Solve the insulated rod heat conduction problem

w(z,t) = %uu(x,t), —co< <00, t>0,
u(z,0) = f(=z), -l1<z<1,
B 20 |z| <1,
flz) - { 0 otherwise
2

Hint: Use convolutions, the heat kernel, the error function erf(z) = b€ =2*4z, and Fourier
transform rules to solve the problem. The answer is expressed in terms of the error function.
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Use this page to start your solution. Attach extra pages as needed, then staple.



