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I Theieat conduction equatinn can be written as:
vig- Lo 38
L |
where & is temperature, 7is time, and ', P & are constants. IF.§ is a

closed surface over which the temperatured is zero. Please show that:

- £ ) .
Mep 0Ll crosra
WNote that Fis the volume enclosed by §
{10%)

2. {a). Fer a curvilinear coardinate system { 442, ). the so-called scale factor A
can be obained by

L dx
il = ; Iféi—tjll—'“}2 where j =1-.3

Mote that { £.X3, X, ) correspond to the Cartesign coordinates (x, y, z).
Please compuie the scale factars for & cylindrical coordinate system 58,

where
Feyfatay?
&= laﬂ”(z}
x
Ecz

{B). The curl of a vector f = i + P, 1 iy | represcnted by the curvilinear
coordinate syslem, can be denoted by
mil,  ha, i,
I g & o

By hy - o, dq, dq,

A b, Fhy

where &, s a unil veetor in the direction of mereasing ¢,

Suppose 2 wind field js Specified on a eylindrical coordinate by
YV =Via + Vi,

it wlich

Fr =

‘E’xﬁ:
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Jhks, max

fens 18 2 pre-dotermined radius, and A4, are two constants. Please
compute ¥« ¥ for this wind feld,
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3. Solve the following prablem J’f
@ XY e (B y=0,  wo)= piiy=0 J
(B} 3"~ 43p"43p = 10sinx, MO=2, p 0y =1
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4. Using Laplace transfarme, solve the following integral equation
I
¥ty =te' ~2e' [ pir)i
Q

{10%)
3. Find ot what type of conic section is represented by the Following quadratic
form. Transform it to principal axes. Express x7 =[x, x] interms of the
rew coordinate vector ¥ = [y, y,]
Fx} +6x.x, +7x3 =200
(15%)
6. Find the Fourier series of the following periodic function

f{x}=|¢03x{, -Texen

{10%)
7. Solve the following partial differential equation

Mg +O0, +% =0

- (15%)
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