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1. (15%) Let C be the unit circle z = €” (x < <m),

(2} (7%) For any real constant r, determine Li-dz .
"z

(b) (8%) Apply z = cos# + isind and the result of (a), determine f e cos (rsing)dé.

. (20%) Consider the following boundary value problem:

(&) 426y =0; y(0)=y(z)=0

(a} (8%) Determine the eigenvalues and corresponding eigenfunctions.
(b) (6%) Write down the integral form of orthogonal condition of the eigenfunctions.
(¢) (6%) Prove the integral form of orthogonal condition.

. (20%) Please solve the following partia! differential equation, i.e.,

subjected to the boundary conditions of
22u(0,1) _ d*u(L,t) _0%u(0,8) P u(Bh)
ax2 = WGt N T ThyE T ,E \ )
as well as the initial conditions of

u(x,0) = y(x) and au(;: LUE g(x)

for 0 x< L and £=0.

. (15%) Please evaluate the least squares solution to the following set of systems equations:

X3 +JC2 =-5
—2x;+ 3%, =1
_xz =3
2.761 -+ sz =2
=30 +7x;=1

. {(12%) Please solve the initial-value problem:

d2y+6d 10 25c0s4
7i2 d+ y = 25cos4t

subjected to the initial conditions of

yO=3, y®=0

What is the physical meaning of the homogeneous solution and particular selution, respectively?  Plot the
individual graphs of these two solutions first and then their combined solution.

. {(18%) Please solve the following equation by applying steps (a) — (c):

tzyn + tyr + (tz — nZ)y =
(a) (6%) Rewrite this equation using the Change of Variables by setting y(£) = t " "w(t).
(b) (6%) Apply the Laplace transform to obtain W(s).

() (6%} Use the following binomial series to expand W(s) and then the solution y(t) for the first four terms,

1 form=0
1+ k— il kY, m x| <1 h — —
( X') Zm—O(m)x fOT | i where ( ) {Mﬁ(ﬂ for m=1,2,3,--
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