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Problem 1 (10 points) Solve the following initial-value problem.
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Problem 2 (15 points) Find the general solution of the following equation for a > 0

and show that all of its solutions tend to zero as t — co.
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Problem 3a (10 points) Find the recurrence relation for the power series solution of

the equation 3’ — 2y = e* about « = 0. o n
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Problem 3b (5 points) Determine the first four nonzero terms in the power series

solution of the following initial-value problem about x = 0.

Y —ey=1¢"% y(0) = 1.
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Problem 4 (10 points) Let a and b be positive real numbers, f(t) be a function with

Laplace transform F(s) := L{f(¢)} for s > a, and u(t) be the unit step function. Show

that \[A{,\o
L{u®) )} =e *F(s), s>a.
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Problem 5 (20 points) Solve the following initial-value problem.

2h(t) = _311(f)+’bz 7}%5 -—f
a5(t) = 221 () — dao(t % 2

21(0) = 1, 12(0) —0.
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Problem 6 (15 points) Find the Fourier series for the function f(z) which is periodic
with period 27 and satisfies

f(z) =

—1 for —w <2<,
2 for 0<x<.

Simplify your response as much as possible.
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Problem 7a (20 points) Use the method of separation of variables to solve the following

problem.

Uy =Uy +u, z€(0,7), t>0
w(0,8) =0, wu(nr,t)=0, t>0
w(z,0)=1, e (0,n).
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Problem 7b (5 points) Determine the value of u(z,t) at x = § as t — oo, i.e., find
zligi, u(5,t). B
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