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1. Solve the following differential equations:
W X yxy =yt =x’ (10%)

@ x*y"—dxy'+6y = x* +2x (10%)

2. Use the Laplace Transform method to solve the following system with
initial conditions. (15%)
x+2x—y'=0

X+x+y=t

where x(0)=0 , y(0)=0.

3. Write the Taylor series for 1/(1+x) about 1 and find the first five
nonzero parameters of the power series solution. For what values of
x will this Taylor series converge.(15%)
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4. The function f{t) is J@®

S(42T) SG+T) [8() 6¢G-T) S(4—2T)

A

= i5(t—kT), k=0,+1,+2..

k=~c0

where &(#) is the Dirac delta function and

- 2T -T 0 T 2T .-
T indicates the period of f{t)

(a) Please solve the complex Fourier series of f{t). (8%)

(b) Please solve the Fourier transform of f(t). (7%)

5. Evaluate the function I using the residue theorem  (15%)

27 cos26
I=| ————————d# >
J:) 1-2pcosf+ p* » Where p > 1

6. (a) Please use the Caley-Hamilton theorem to prove
f(A)=r, A trs A, ptetr, A+r,1

where f(x) is an analytic scalar function of a scalar x; A is an nx»n matrix;
I is the nxn identity matrix. (10%)

0
(b)Let A= [—i (IJ , please find e*. (10%)

A\ 4



