B AVASAZIPNE
11222 L IHE S

I

4 9% 148

% Fr: BRIESEAR
B B ITEEE

. 0206

D53

¥ - AHEHEERE

LT
& I

2
=

}

=
i




gEE: 148 BRI AZE | 128 EEE T HE A ESSE

T BETE=EZ
ESRRLE ¢ TREEE

£IH ¥ [ H
M FEFLR | FABRTIEMER - SRERS(ROFE - RAEERLFEE  TTe07

SESLEH © 0206 - K : 3

1. Please solve the following differential equations: (5 points for each one)

2 2 2
A,d 'Z+ L +1=0 B.xzd—f—2x‘—dl+2y=x“e’c
dx dx dx
dx t
ey b, . — 2%+ 6[ ydr=—2 i {x(O):—S
dc* " dx E+Q+y=0 ¥(0)=6
‘ dt  dt

2. Second order Runge-Kutta method is used for the first-order differential equation

% = f(x,), please derive the truncation error. (15 points)

3. Finite difference method is used for the differential equation "+ p(X)y+g(x)y =r(x) with
boundary conditions .y(0)=2 and 3'(1)=0, please derive the matrices A and B for AY=B,

M

72 and y, ¥,, y;and y, arevaluesof y at x is0.25,0.5, 0.75,and 1.0,
Vs

Ya

_Where Y=

respectively. (15 points)
. . . 0’u du . .-
4. For differential equation —— + =5 =0, please find the solutions for the following conditions.

(15 points for each one)

“(0.9)=1 limu(x,y)=0, 0<y<I u(0,3)=0, uzy)=e¢”, y>0
. . 0
A o =O,§-l—l- =-u(x1), x>0 B —ﬁl},:O: 0, O<x<=7m
ay »=0 ay y=1 i ay
o*C

5.Gaussian plume dispersion can be derived by the differential equation ugxq =k where

2

C,u,x,yand k are concentration, wind speed, coordinates x and y and diffusivity,

respectively. The concentrations are givenas  C(0, y) = C,, %C—:— =0 and C(x,00)=0.(20

y=0

points)




