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1. y =e" is one solution of the homogeneous equation
Y'=2y'+y=0
Using y = ¢ to find a complete solution of the nonhomogeneous equation
y'=2y'+y = xe* (10%)

2. (a) Find the complete solution of
d* [x +[2 -4]x,_{[0?
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) LetF(r)=F(t), 0<¢<1. What is the expressions of x, (¢) for ¢>]. (8%)
3. (a) Given the differential equation

2

Z};+Ap(x)y 0, 0sx<l, y(0)=y(1)=0

where p(x) is continuous and positive. Let 4,4, ,... be distinct eigenvalues of

the parameter A for which this equation has corresponding eigenfunctions
Y1r ¥

(1) show that any two distinct eigenfunctions are orthogonal over the interval
(0,1]. (5%)

(2) using the result of (1) to find A, (5%)
(b) Using the method of eigenfunction expansion to solve thg problem

d’y v
o Ay =£(x), 05x<], y(0)=y(1)=0

)

where £ (x) is continuous over the interval £0,11. (10%)
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4. Evaluate _[(6xy —4e*)dx + 3x’dy

¢: two lines connecting points (0,0), (-2,0) and (-2,0), (-2,1).
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6.

() c: is any closed path containing 0, 2i, -2i.
(b)c: |7=1.

Consider a slender long rod composed of a uniform heat conducting material.
We assume that heat can enter and leave the rod only through its ends. Find the
time-dependent temperature distribution along the rod for ¢ >0, given

(you should at least show major steps how to solve it)

T 1dr

10,0 =1, T(L,))=T,, a>0, Ty and 7, are constants,
T(x,0)= f(x),0<x< L.






