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

2 2 2 d? d
A, %;;+[%J +1=0 B. %+y=secx C. xﬁ+2;’v+4y=0

2
D. Zx—{+4gx¥+13y=§(r_x)+§(r-3x) with p(0)=1,)'(0) =1

2
2. Please solve @ =k %‘- with the following conditions: (10 points for each one)
X
A u(x,0)=sinx, O<x<rx 8 u(x,0)=100, O<x
>0, u(0,0)=35, w(m)=5 >0, u(0,/)=25, u(o,)=100

c u(x,0)=5, 0<x<«l
>0, w(0,0=1, u(l,n=2

3. Please solve the heat conduction equation in spherical coordinate as following (15 points)

du _, 1 a[zau u(r0)=2, 0<r<5
= — ¥

—=k— — |, fi d £>0 with
a e a:-J""OQd e it W {t>0, u(5,f) =1

4. For the first-order differential equation % =—4y with y(0) =2, please derive the conditions of Ax to have

positive and decreasing solution for modified Euler’s method and second-order Runge-Kutta method,

respectively. {20 points}

5.1 p{x,y) isthe length density of a wire {mass per unit length), m = _L po(x, y)ds is the mass of the wire.

Find the mass of a wire having the shape of the semicircle x =1+cosf, y=sinf and 0<t <7, ifthe

density at a point P is directly proportional to the distance from the y-axis. {15 points)




