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Please draw a around your answers. No calculators, cell-phones, notes, etc. allowed.
Good luck!

1. (8x Ipts) The parts below give eigenvalues for a system of equations x’ = Ax. Match

cach set of eigenvalues with a possible phase portrait (write one phase portrait letter in

each box).
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2. (5+5+5pts) Consider the system of differential equations x' =

(a) Find the eigenvalues and eigenvectors of the matrix.

(Also find generalized eigenvectors if they exist.)
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(b) Write the general solution to the system.
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3. (5+10pts) The matrix A = [ ! . } has eigenvectors vi = l: }, vy = \: , }, with
—1

eigenvalues Ay = 1 + 1, Ay = 1 — 1, respectively.

(a) Write the general real solution to the equation x' = Ax.
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4. (5+5+5+2 pts) Consider the following initial value problem,
v -2 =3y=0, y(0)=2 ¢(0)=4
(a) Solve the problem directly using its characteristic equation.
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(b) Solve the same problem using Laplace transforms.
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(c) Convert the initial value problem on the previous page (including the initial values)
to a system of linear differential equations by setting z; = y and g =3/,
Write the system in matrix form and solve it (don’t forget the initial values).
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{dy—Praw thephase portra for the general solution from (c), and mark the solution in

the /ing the initial values.
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6. (10pts) Use separation of variables to convert the following partial differential equation
(with boundary conditions) into a pair of ordinary differential equations (with boundary

conditions).

29Uy + YUy = 0, u0,y) =u(d,y) =0, uy(z,0) =uy(z,2) =0.
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7. (10pts) For the following boundary value problem, find A so that the solution is nonzero,

and give the solution.
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8. (15+5pts) Compute the Fourier series of the gven function f(z) =

. . ) 11—z 0<z<1
Write the first four nonzero terms of the Fourier series. t
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In the space below, graph the Fourier series (not f) for —6 <t <6.
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(For full credit you must indicate the correct values at discontinuities.)




