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1. Find the Fourer series of the following function with a period of 2r
f{x) ={{:rr;1+m:)r'2 ,f-mexel

- T2 A Jwxem (16%)

o) ‘a) Find tha Laplace tranaform of the paricdic saw-tooth
. function v(t} as shown in the following Figurs (7% .

{b) Determine the current i{t) in a single loop L-R-C
cireuit when IL=1 henry, R=3 ohms, and C=0.5 farad,

i{0)= amp, ¥o[0}=0 volt, and the applied voltage
goUrce 1s as given in the ahove gquestion (a}. (B%)
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Ei (a) Expressz tan Z as Egﬁan{z-{gjn N some region. Here
¥ou only hava ta £ing Aar 24, and a,.  {3%)
(b} Compute jctan zZ dz where O iz a counterclockwise canteour

A2 Shown bslow, (7%)
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4 The differential equation for the deflection v of a beam, which rests on an elastic

foundation and is subjected to a concentrated [oad P at x =%, from one end is
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where 46" accourts for the elasucity effect, E s the Young's modulus, 1is the
second moment of the cross-gsection of the beam, and b, E, [, P are constants.

If vix) and dy/dx =D atx=0and x=L, and |:111,r;"n:i:-u:"E = at x = 0, find the deflection y{x).
(157

5. (a) What is the Caley-Hamilton Theorem?
{b} If f(x} is an analytic scalar fimction of a scalar %, show that for an n x o matnx A
AA)=nA™ + l'zﬁn_: LR Y- A 2 o
where I is the n x n identity matrix.
{c} Find cosA for A = E i]
. 2

(157

6 (A) It is known that the real system of linear equations Ag =, where A is an NxIN
matrix, has a  umique solution. Then what is the rank of A?  Which real
auriber can not be A's sigenvalue 7 (3%)

(B). Consider the 3x3 system of inear equations:

1 1 1hfx] f2
0 0 1| x|=]! (1)
P 1 O Fjx 'V '

3

If o=/, how many solutions does it bave ? Give the reason.(§7a)

{C). Consider the matrix equation as in {1). Give the a's that will make this marrx
equarion having no solution? Explain your answer. (§%)
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{A). Find all the ergenvalues of D (5%)
(B). Find the eigenvector of D cotTesponding to the largest sigenvalue. (5%)

(C}. Give the set of 3's suchthat Da=0 (E%)




