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1. If an nXn matrix A has a basis of eigenvectors, then D = X"1AX is diagonal, with the
eigenvalues of A as the entries on the main diagonal. X is the matrix with the corresponding
eigenvectors as column vectors. In this problem, let '

1 0 0
A= [1 2 0}.
1 2 3
(a). (5%)FmndD.
(b). (9%)Find X.
(c). (7%)Find X~ by the Gauss-Jordan elimination.

2. Calculate the line integral gﬁc F - dr counterclockwise as seen by a person standing at the origin,

for the following F and C.
F=1[y3 =x3 2z®—x]
around the triangle with vertices (0,0,4), (4,0,4), and (4, 2,4).
(a). (9%) Calculate by direct integration.
(b). (5%) Calculate by Stokes’s theorem.
3. (15%) The temperature u(r, 6, t) of a thin circular disk is modeled by
ou (Bzu 1u 1 Bzu)

—=cVu=¢|—+——+—=—|.
at w=e or?  ror 12002

The equation is in the polar coordinates, and c is a constant. If the disk is perfectly insulated, and the
edge of the disk is kept such that the boundary condition is u(3, 6, t) = sin? 8, as shown in the

following figure, find the steady-state temperature u(r, 8).
s

u(3,0,t) =sin?

\ 4

4. (18%) Find the steady-state current I, (t) in the circuit shown in the following figure, where R, =
10,R,=9Q,L=1H,C=01FandE(t) = -2+ |cos(—2t-)| V.

C
E® " R,
‘T L(t) L)

(a). (8%) Find a general solution y(x):
y' + ysin(2x) = x exp(cos? x)
(b). (8%) Find a general solution y(x) with one known solution of y(x) = x:
3y —3x2y" + (6 + 4xD)xy' — (6+4x%)y =0
(c). (8%) Find a general solution y(x):
x%y" + -;-xy’ +xy=0
(d). (8%) Find a general solution y, (x) and y,(x):
y1+ 3y, + 4y, =2x and y; —5y; — 6y, =1
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