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1. Solve the general solution of the following differential equation: 
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y =−′ .  (Note:
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2. The general solution of the nonhomogeneous differential equation )(tgyyy =+′+′′ βα  is 

given as ttt ettececty 2
21)( ++= , where 1c  and 2c  are arbitrary constants. Determine 

the constant α  and β  and the function )(tg . (Note: 
td

dyy ≡′  and 2
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3. Find the inverse Laplace transform for the given )(sF . 
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(a)  Find all eigenvalues of .A    (5%) 

 (b)  Find a maximum set S  of linearly independent eigenvectors of .A    (5%) 

 (c)  Is A  diagonalizable ?  

(Note: If yes, find P  such that APPD 1−= is diagonal; if no, state the reasons.)   (5%) 

5.  Find the matrix representation of each of the following linear operators F on 3R relative to 
the usual basis },,{ 321 eeeE = of ;3R  that is, find :][][ EFF =  

 (a) F  defined by ).987,654,32(),,( zyxzyxzyxzyxF ++−−−+=    (5%) 

 (b) F  defined by the 33×  matrix .
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(c)  F  defined by ).8,7,7()(),6,4,2()(),5,3,1()( 321 === eFeFeF    (5%) 
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periodic signal )()4(  and       
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(a)  Find the fundamental frequency 0ω . (6%)  
(b) Find the Fourier coefficients 0a  and 2a . (6%)  

7. Let )( ωjX  be the Fourier transform of the continuous-time signal .)(tx  
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(a) Find )(tx . (6%) 
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8. Let W  be a random variable equal to the sum of two independent random variables X and Y:  
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 where the density functions of X  and Y are assumed to be  
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 (a) Find the density function of the random variable W .  (4%) 

 (b) Find the mean value of the random variable W . (4%) 

9. A random variables X  has mean 3][ −=XE  and variance 22 =Xσ .  A new random 
variable Y is defined by  

32 −= XY . 

 (a)  Find ][ 2XE .   (4%) 

 (b) Find ][ 2YE . (4%) 

 (c) Find 2
Yσ . (4%) 

Note: ][ZE  denotes the mean value of the random variable Z . 
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