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: (16%} 1. Sclve the following initial value problems.

(8%) (a} V"= 3y + 6y = r(t), WOI=1 yi()==2
where #(t} ={4@1’ ()< =2
i) P> 2

(8%) (b){}‘;ﬁ 6y;+9Y,
Y= ¥;+6Y¥,

ie y(0)=-3 y,(0)=-3
i (15%) 2. Legendre polynomial P fx) satisfies the Legendre's differential equation:
(1 —x2j 3t - xy'+nmt+iiv=>

Please solve for P (x), and show that 2 (x; forms an orthogonal set on {~1,1].

F (14%) 3. 3 0 0
Matrix A =5 4 0

(6%} {a) Find the eigenvaiues and eigenvectars of A,
(4%4) (b) Find the trace of A
(4%4) (¢) Find the mverse of A.

(0% 4. For Fo(regi+ysatj+iv+y)k
5 x? +}.3 ~r—::E =f, z >0
Evaluate the surface integral H Feiidd

S ¥
where # is the outer unit normal vector of 5.
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d (15%) 5. Solve the one-dimensional heat equation

boundary conditton @ 0.1) =0, w(l.ry =0 Cloralit,

initial condition u(x,0) =f{x},

{E{Ir%} 6. Evaluate the fﬁllﬂwing integrals:

(12%) {a) j'cfletiz, where
fi{z) =%, C: the circle |2 - 1| — f {clockwise)
E —
Please use both direct line integral method and Cauchy Tntegral

formulate o evaluata.
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{sﬁ} (b) J-:I

(10%) 7..X is the random variable which has the density

fixb= 2 i 0<x=<2
} atherwise,
and the random variable ¥ = 2X + 1.
(3% (&) Find the mean of Y.
{3%) (b) Find the variance of ¥.

(44) {c} Find the probability of finding Y in the interval 2 < ¥ < 3, P2 < ¥ < 3).




