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1. ( ) ( )2f x sin mxπ=  and , where m and n are positive integers, in the vector space 

C(0, 1) with the standard inner product, find the inner product <f, g>. (15%) 

( ) ( )2g x cos nxπ=

2. Find each determinant if . (15%) 
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(a) |A|   (b) |A4|   (c) |4A|   (d) |AAT|   (e) |A-1| 
    
3. Information from a binary source is organized in 40-bit message that are to be transmitted over a 

channel with bit error probability PB = 10−5. Find the message error probability. (10%) 

4. Let X be normally distributed with mean 2μ = and variance 2 16σ = . Find the probability P(X > 

18). (10%) 
5. A period function, called a pulse train of width a and period p (p > a), is defined as  
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Please find the complex Fourier series of this period function. (10%)  
6. Use the Laplace transform to solve the integrodifferential equation. (15%)  

( ) ( ) ( )0
1 ,  

t
y t sint y d yτ τ′ = − − =∫ 0 0  

7. Determine the general solution of the given differential equations. (10%) 

( )4 2 3y y y cos′′+ + = + 2t  

8. Given that 2 x, x , and 1
x

 are the solutions of the homogeneous equation corresponding to  

3 2 42 2 2x y x y xy y x , x′′′ ′′ ′+ − + = >    0 , 

determine a particular solution. (15%) 
 


