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1. (3 poinis for each} Evaluate the following (a = constant);

L1

|la} Laptace Transform: £ {fI %udu} :
(b} Fourier transform: F{E_“:} .
{c) Fourier sine transform: ¥, {tan*' 22}

(dy £ z¥™(1 — ¥ dx

o , integers n > m = (.

2. {8 pots for each) Solve the following equations:
(a) 294 +2% —zy = 0.
(b} 5¢ 4 384 _ gy = zeic,
lc) ¥P2(82/02) — £72(82/8y) = z.
(d) yiz} =2 + [ wlu)sin{z — u}du,
3. (8 points) Solve the heat flow in an infinitely insulated bar satisfied

Bulz,t}  ,u(z,1)
Bt ©  8z2

(a = constant)

with boundary conditions: u(z,tj — 0, wug(x, 1} — 0, at |z| — oc

and initial condition: wfz, 0} = fz).
4. (10 ponts) Find the principal axes for the ellipsoid {guadratic form):

I? + -EllIg + Ig -+ ?.I;I;r + EIgIg + ﬁI;]Il = 5.
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3. {10 points) Calculate the n-tuple integration:
o x> A s
.= / dr, / i P / exp { — T ﬂsz.a:_,} dx,,
o
i { ] h..?:]
with real constant set {ay, )7 @, = &

=1+~

6. {10 points) Calculate the surface inlegration:

ffvxﬁ-aga,

Here 1t is the ynit normal outward of the area element €4 on the upper

hemisphere §: 22 + 4! + 22 = a?, and F = vi 4 x{1 - 2z} ~ xyk.

7. {10} pointa} Riemann zeta funclions are defined as:

=

{(z}=D k™, Re(z) > 1
k=1
By using half-range Fourier cosine series of

fiz)=z* Decr<m,

valealare {{2). Then mtegrate twice to calculate ((4}.



