met 141 BLER I AR 09 FE T I 4 25

% P BETEEZ

ZERE - TR SZSMHE C 0210 0 &% ¢ 3
S|/H # | H

MKBEFAR AR IEANER - BEREER(RET  RERERLEESE ATt

1. Please find the solutions for the following differential equations:(5 points for each one)
A Y+ +1=0 B.x’y"-4xy'+6y =Inx’ C.y"-5y'+4y =cos’ x
D.y"+H4y+13y =6 -n)+0(t-3z) with y(0)=1,3'(0)=1 E.y"+2y'+y=xe”*

2.Water is pumped into an empty cylindrical tank of diameter D at a constant flow rate Q. A round hole
of diameter d is at the bottom of the tank and water flows out from the hole by gravity. Please find the
height of water level in the tank as a function of time. (15 points)

2
3.Find the solutions of ou_ k% for the following conditions.(10 points for each one)
X : .
R u(x,0)=1, (é:x<1 u(x0)=1, x>0
- |t>0, u(0,5)=0, pw i —u(l,1) t>0, u0,0)=5, u(o,t)=1
x=1
: : o’u o’u . . :
4.Find the solutions of P +—— =0 for the following conditions. (15 points for each one)
x
u(0,y)=1, limu(x,y)=0, 0<y<l u0,y)=0, u(zr,y)=e”, y>0
. . B. 0
A oul =O,—a-—li =-u(x]), x>0 L =0, O<x<7xz
ay y=0 ay y=1 6y y=0

5.If the finite difference equation Yis T 2}132)’ LP/E I p(x,.)l"ilz—:h—h +q(x,)y, =r(x;) isused for the

differential equation "+ p(x)y'+q(x)y = r(x), please derive the truncation error. (10 points)




