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1. (30%) Consider the 2x 2 matrix A defined by

A =(cos(Zoc) sin(2er) J

. aeR.
sin(2a) —cos(2cx)

(a) (5%) Find the determinant of the matrix A.

(b) (5%) Find the inverse of the matrix A.

cos 8

e
(c) (5%) Let x =[c?s J and suppose that Ax = (
sin & sin

). Determine £ intermsof « and 4.

(d) (5%) Find all real eigenvalues of the matrix A.

(e) (10%) For each eigenvalue found in part (d), find a corresponding real eigenvector.

2. (35%) Let y = y(x) be a function of the variable x.
(@) (10%) Solve the initial value problem y” 4+ 2y’ + 3y = 0; y(0) =2,y'(0) = -3.

(b) (10%) Solve y" — 12y’ + 36y = 0.

(c) (15%) Find the general solution of y” + 4y = e*,

3. (35%) Solve the following partial differential equation along with the boundary conditions.

2
V2u=l—a-(ra" +i(a—") = 0 for 0<r<§,—n<6 < T.

rar\' ar 2 \9g2

u(r,—mn) —ulr,n) =0,

8 boundary conditions {au du
38 0 ") =35 M) =0,

5
—,9)=] 2+4 30,—-n<@ 8
r boundary conditions {u (3 n cos ™ <m

}.i_rgu(r,e) <oo,-T< B <,

(a) (5%) What is the order of this equation?

(b) (30%) Solve the above equation, using separation of variables.
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