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1. Let 
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2. Consider the second order differential equation: xey
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homogeneous solution, (b) the particular solution, and (c) the general solution. If we 
define 

dx
dyxz =)( , then we can transform the above second order differential equation 

into a system of first order differential equations, written as 
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   Find (d) the value of dcba +++ .                                    (20%)        
 
 

3. Consider the matrix 
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A .  

Find (a) the eigenvalues of A, and (b) the eigenvectors of A. Now, suppose that A is 

an nn×  matrix, and that AA3 = . (c) What is the possible eigenvalues of A?  (15%)       

 
 
4. Find all the singularities of each of the following functions and describe each of them 

completely (poles, essential singularities, removable singularities, or branch points?). 
If the singularities are not branch points, determine the corresponding residues. 

                                                                  (18%) 
(a) sin (1/z);  
(b) cos z/z; 
(c) ln (1 + z2). 
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5. Consider a RC circuit in which the capacitance C and the resistance R are connected 
in series to a bias v(t). Suppose that v(t) is a periodic function of period 2π, and 

 

v(t)=｛1     0 ≦ t ≦ π
-1     -π ＜ t ＜ 0v(t)=｛1     0 ≦ t ≦ π
-1     -π ＜ t ＜ 0  

 
(a) Write down the differential equation obeyed by the current i(t) in the circuit. 
(b) Determine the Fourier series of v(t); 
(c) Find i(t) as t → +∞. 

                                                                  (18%) 
 
6. Consider a harmonic oscillator, with mass m and natural frequencyω0, driven by a 

force f(t) of the form 
 
                        f(t) = I0δ(t) . 
 
   Let the frictional force experienced by the mass be of the form  2γmdx/dt  
   where x(t) is the displacement of the mass.                            (14 %) 

(a) Write down the differential equation obeyed by x(t). 
(b) Suppose that γ＞ω0 . Determine x(t) in terms of the Fourier transform. 

 

 

 

 

 


