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1. 12%
Consider the matrix
-1 1 0
A=|{1 -1 0
0 0 0

(a) Find the eigenvalues and eigenvectors of A.
(b) Diagonalize A.

2. 12% . .
Find the solution of the following linear system.
Y1=-3y, -4y, +5¢'

Va= 5y;+6y, - 6e'
I1.C. »n(0)=1 y(0)=1

3. 14%
Let S be the closed surface consisting of the surface S; of the cone
z=\/x2 +y? forx? + y2 <1 and the flat cap S, consisting of the disk
x2+y*<1 in the wplane z=1. The velocity - vector  Is .

F(x,y,z)=xi +yj +zk. Verify Gauss’s theorem by calculating the flux
through S.

4. 12%
Find the current in the LC-circuit, assuming L=1 henry, C=1 farad, zero initial

current and charge on the capacitor, and v(t)=1-¢™* if 0 <¢ < n and 0
otherwise. '
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5. (10 points)
Write down the polar form of the complex number (1+i)", where i=+/-1 is the

imaginary unit. Indicate its argument with the principal value.

6. (25 points)
Consider the following “pig head” in the complex plane shown below: () is the
unit circle (C: lz|= 1, negatively oriented, and C, is a contour enclosing C;.
The two “pig ears” enclosing points e and fbelong to C,. The coofdinates of a, .
b, c d e fare:
a=-0.5+0/, b=0.5+0/, c=-1+2, ‘kd=—’6=l+2i, c=-2+41',_

f=-€=2+4i, where i=q~1 is the imaginary unit.
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Evaluate the following line integrals and explain your answers

a qzdz, : | * (2 points)
b §7az, | | (2 points)
. §C‘:(z—a)1(z- b)dz, (S points)
d fq(z_a)];(z_,c)'dz - (5 points)
e qu,(z_a)g(z- e (5 points)

£ L 324 —-475 2+3+1+.—3
140y "z~ a - z c z-d z-e z-f

)dz . (6 points)

7. (15 points)
Static electric potential in two-dimenéional free space satisfies the Laplace equation

2 2
VZV-Q—-I—/- aV—O Find the potential V(x,y) in the box region
ox* oyt

OSxSa,OSySb, subject to the boundai'y conditions V(x=0,a;5)=0,

V(x;y=0)=0,and V(x,y=b)=V, sin(]gx).




