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1. 	 (25%) Given a matrix (~ ~ ~I 
Q 0 d 

(1) (20%) find its eigenvalues and eigenvectors. 

(2) (5%) show that the corresponding eigenvectors are mutually orthogonaL 

2 

2. 	 (25%) The differential equation is given by d [ + 6 df + 9f 4e-2t . 
dt dt 

(1) (18%) Find the general solution of the equation. 

(2) (7%) Whenf=O and dfldt=2 at t=0, find the solution of the equation. 

tr<x<O 
3. (15%) Let j(x) = {:' , expandJCx) as a Fourier Series. 

O::;x<tr 

4. (35%) Two vector fields are given by a=(xy+z)i+(xly+2)j+xk and b=(x+y)i+(y-x)j, where i, j 

and k are unit vectors in Cartesian coordinate system. 

(1) (5%) Calculate V'xa and V'xb. 

(2) (5%) Which one (in a and b) is a conservative field? Why? 

(3) (15%) Evaluate the line integral I =I: a· dr along a straight line, where A=(2, 2, 1) and 

B=(4, 1, 1). 

(4) (l?%) Evaluate J =Lp, dr along each of the paths in the xy-plane, namely 

(i) the parabolay=x from (1, 1) to (4,2), 

(ii) the curve x= 2u2+u+1, y=1+u2 from (1, 1) to (4, 2). 
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