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d2x _ dx _ dx 
1. Solve 出e problem 一一 + 3一 + 2x刊(t) ， x(O) =一(0) ::: 0 for the followÌng dt 2 . - dt J ,. J' ~\ ~ 1 - dt 

two different cases: 

(a) f(t) = 九 一1 ~ t < 1, is a periodic function . (1 8%) 

(b) f (t ) is a general fu nction. (10% ) 

a2T 1 ðT 1 δ2T 
2. Solve the problem 一一+一一- +一一一一 = 0 , l ~三 r 5， 2 ， 0 主 θ:三 60口，

à,2 r àr . ,2 àθ2 

with the boundary conditions 

a ~ ， ~， ò 
T(l， θ) ::: 0, T(2， O) 可(θ) ， 一T(r， O)一;:;- T(r ， 600 )::: 0. (25%) 

。o " / Òθ 

3. (a) Find a l1 real values of k for which the matrÌx 

4卡 ) ;i
has real eigenvalues. (10%) 

(b) With k reaI , dete rmine the largest possible eigenvalue of A 臼Id the 

corresponding eigenvector. (7%) 

(c) Find the real values of k for wbjch A has only two real eigenvalues. Find the 

two eigenvalues ancllhe corresponding eigenvectors. ( 10%) 

4. (a) Calculate 1ldρ，α>β> 1. (10%) 
Aα+β cosθ 

(b) Using thc resu lt of parl (a) to calculate r~ -，-_l 司dθ(10%)
山 (α+βωsO) 、


