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f, Soivethe following ordinary diffierentis] equations.
YR -3y EIFIVE)- L= (D) =0, y(0) =0, v{0) = 2. {3%)
b) Solve for Y{t) which zatisfes

X'(1) = (1)
Y1) =- X(1) + 2 Y{)

with Y(6) = 0, Y'(6) = 1. (5%)

2. Find the Fourier series of the following function with a period of 2:t
f(x}={{:t2+:1:}:)f2 -t <sx<0

L -2 Jif Oex«m (10%)

3 (aj Find the Laplace transform of the pericdic saw-tooth
functien v{t) as shown in the following tigure (7%).

(b} Determine the current i(t) in a single loop L~RE-C
circult when L=1 henry, B=3 ohmsz, and C=0.5 farad,
if0)=1 amp, ¥ {0]=0 volt, and the applied voltage
saurce i as given in the above guestion (a). (£%)
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4  Fmd the general solution of the cune-dimensional wave equation

:ﬁﬁﬁnf} 7 V),

subject to the boundary condition px=0f)=wx=LN=a, - [ L5%)
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L Assume a complex function z(t} satisties the differential
equatzian dz/dt + jz = 0 and the condition z(0)=3, where t
1s real and 3 is equal to J-I, Find z(%). (10%)

fur -]
£ (2) Express tan z as 3. a
n=o

you only hawve to find &y, 29, and a5, (8%)

n[z-%]n in scme reglon. Here

(b} Computa jctan z dz where C iz a counterclockwise contour
as shown kbelow. (7%)
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{A}. Find all the eigenvalues of D, {4%)

(B}. Find the eigenvector of D correspending 1o the largest sigenvalue. (4%)

(C). Give the set of g's suchthat Dig=0. (4%a}
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(A). It is knowm that the real system of linear equations Ax =b, where A is an NxN
matrix, has a  unique solution. Then what is the rank of A7 Which real
number can aot be A's eigenvalue ? (5%)

(B). Consider the 3x3 gystem of linsar equations:
IEARE:
Ll x.f=] t (1)
QJ|x o

ey,

I 1
0
I 1

If =1, how many solutions does it have ? Give the reason (4%)

tC). Consider the marrix equation as in {1). Give the o's thar will make this matrix
equation having no solution? Explain your answer. {4%)




