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2. Find the general solution of the following differential equation 
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3. Solve the integral equation: 
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4. Let 4R  have the Euclidean inner product.  Find two vectors of norm 1 that are orthogonal 
to the three vectors ,)0,4,1,2( −=u ,)2,2,1,1( −−=v and .)4,3,2,3( −=w      (12%) 
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 (1) Find the roots of the characteristic equation of .A    (6%) 

 (2)  Find the sufficient condition such that the matrix A is diagonalizable and explain it.    (8%) 

6. For the continuous-time periodic signal )(tx  
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 determine the fundamental frequency 0ω  and the Fourier series coefficients ka  such that 
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7. Let )(ωX  denotes the Fourier transform of )(tx . 

(1) Find the Fourier transforms of )3( −tx
dt
d

in terms of )(ωX   (6%) 

 (2) Find the inverse Fourier transforms of )( 0 ωω −∗X  in terms of )(tx .  (6%) 

   ( 0ω  is a constant) 
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8. A random variable X has a probability density function 
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 (a) Find the distribution function of the random variable X.  (3%) 

 (b) Find the mean value of the random variable X. (3%) 

 (c) Find the variance of the random variable X. (3%) 

 (d) Find the variance of the new random variable 24 += XY . (3%) 

9. Two random variables X and Y have means 1][ =XE  and 2][ =YE , variances 42 =Xσ  

and 12 =Yσ , and a correlation coefficient 4.0=XYρ . New random variables V and W are 
defined by  

YXV 2+−=      YXW 3+=  

 (a)  Find the variance of V.   (6%) 

 (b) Find the ][ WVE . (6%) 

 Note: ][ZE  denotes the mean value of the random variable Z. 
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2. Find the general solutions of the following differential equation  p.97 
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