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1. 	 Solve the linear differential system (20%) 

dx + 2x + dy + 6y = e-t 
dt dt 

2 dx + 3x + 3 dy + 8y = t 2 

dt dt 


2. Solve the differential equation following heat conduction problem (150/0) 

3 2 

d y + 3 d y+ 2 dy = 45(t -1) 

de dt2 dt 


with the boundary conditions 
2 

d y (0) = dy (0) =0 and y(2) = 1 

dt2 dt 


3. 	 For matrix A = :2[~1 	 ~1 o~] , 
o 	 0 0 2 

(a) det A =? (2%) (b) What is the rank ofA? (2%) (c) What is the inverse of A?(6%) 

4. 	 Let A be a symmetric matrix with real entries. Show that the eigenvalues of A are 


real.(lO%) 


5. 	 What is the Gauss divergence theorem?(5%) IfF = xy i+ lz j + Z3 k, evaluate 

ffs (F . n dS), where S is the unit cube defined by 0 < x < 1,. 0 < Y < 1, 

o 	<z S 1. (5%) 

X 
6. 	 (20%) >J<m (a) i; (b) J: x(x2 

l/3 

+1) dx 

2 

au 	= k a u. fear °< x < CIJ, t > ° at ax2 
' 

7. 	 (15%) >J<m u(O,t) == 0; for t;::= ° 

(x,O) = f(x); for 0 < x < CIJ 



