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Show your work! No calculators! Please draw a around your answers!
Please do not write on your desk!
1. (5+5) This problem has two unrelated parts.

(a) Find the solution to the initial value problem
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b) Find the Iarges rectangle in xy-plane where the following initial value problenl has a unique
solution. _
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2.(15) Find the general solution to the non-homogeneous differential equation
Y’ + 2y + 2y = te*
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3.(10+5) A mass of 1 kg is attached to a spring with constant k=1; there is no damping. Let
y(t) be the position function of the mass at any time t. At ¢t = 0, the mass which is 3 cm
below the rest position is released with zero velocity. At the instant ¢ = 3—2’1, the mass is struck

by a hammer, providing an impulse equal to 2.

(a) Determine the position of the mass at any time ¢.
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(b) Graph your solution.




l—-2z O<z<l

4.(34+1042+342) Let f(z) =
0 1<z<2

(a) Extend f(z) to all of R as an odd function with a period 4, and graph your result below.

(b) Calculate the Fourier Series of the function in (a).
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(c) Find the value of the Fourier Series at the following points.
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(d) Find the solution to the heat equation below by using your previous results.

U= 2tk u(0,t) = u(2,t) = 0 u(z,0) = f(z)
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5. (8) Find the Fourier Series of the function
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6. (15) Find the solution of the following non-homogeneous system by using the method of

variation of parameters.
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7. (104+5+5) Let
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A:[O 2 0
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(a) Find the Jordan form of A, i.e. find a matrix 7" and the Jordan matrix J so that A = TJ7T!

det (A-0T )= (=1-2)(2-2)(2-2) = A, ==1 D=2
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8. (2 pts each) Match the following systems of differential equations with their phase portraits
given below.
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