M E T U Department of Mathematics

Math 219 Introduction to Differential Equations Fall 2019 Final 5 January 2020 17:00
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: 140 MINUTES

6 QUESTIONS ON 4 PAGES SHOW ALL YOUR WORK TOTAL 100 POINTS

(20 pts) 1. Find the general solution of the nonhomogeneous system
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(20 pts) 2. Solve the following initial value problem by using the Laplace transform:

Ly 4y +dy =28(t—5), y(0)=y'(0) = 1.
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(15 pts) 3. Solve the initial value problem y” + 4y = g(t), y(0) = '(0) = 0 by using the Laplace
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(15 pts) 4. Suppose that the function f is defined on the interval [0, 2] by

f(m):{g:" 0<z<m

0, n<z<2m

(a) Draw a graph of the extension of f(z) to R as an even function with period 4.
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(b) Find the Fourier series of the extended function in part (a).
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(10 pts) 5. Consider the first order ODE 3" = y(6 — y)g(y) where g is a polynomial. Prove that if
y(0) = 4, then 0 < y(t) < 6 for all ¢ in the domain of the solution of this initial value problem (Hint: The

Existence-Uniqueness theorem may be useful for this proof).
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(20 pts) 6. Find the solution of the problem

U +tuze =0, 0<2<10,0<t
u(0,t) = u(10,t) =0, 0<t
u(z,0) = sm(lo), 0<z<10.

Show all steps of your work, including the detalled analysis of the two point boundary value problem
obtained.
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