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L Please solve the follo、"，ing differential equations: (8 points for each one) 
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2, Consider t\叫 ζoncentric spheres ofradius r "" a and r == b with a < b The temperature u(r) in the 

d1u _ du 
rcgioll between the spheres is det間nined from 血ooq明tion rττ+2τ =0 ， u(吋=肉 ， u(b)=u1 , 

where U o 肌.d u1 are constants. Please solve for 叫r). (10 points) 
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3. For Laplace's equation : "; +ττ=O ， ple的e find solutions for the foilowing boundary conditions, (15 

ax一叫一 

points for each one) 

A JU(0，y)=0， u(π ， y)=y， l<y<2 


[u(x ,I)=O, u阱，2)=0， O<x< π 
 8(1:尤川
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T(x， O)=3x-l ， O<x<l 

4.Im叫 icit iinite difference me曲od is used for .:.-=---- == --=----7 with ~ 司只rl 
A 街前 It >0, T(如)=t'+I ， 孟1，.， =0 

Pleçt臼 deriv~ matriccs A andB ifAU=Bwhere Uisthe ur訟 novm column ma!rix of Y"+.' 1,7"+1], r叫"臨d


尸九， which are at x =0 芯.0.50 ， 0.75 ， and 1.0, respe曲vely. (10 ponits) 
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5. For partial differential equation 7 
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~2 wÎ!h T徊，O)=a 阻d 自己 following boundary conditÎons 
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h(1(2川" , j 阱。 0)zbKFOMI(以r， O)=T(x， O)
 
T(t, I)=b IT(t ,I)=b - lT(I, I)= , lT, (t ,I)=O l T(t,I)=O 


1. Which can be $olved by usin區 T(t ， x) == H(t)R(叫個中aration ofvariabtes) direct1y 。 

II. For those with nonzero constant steady state solution, ple岱e write the solution. 


Note that a, b, and c are constants. (答要均每個 3 吭答錯斟酌口 3 分)



