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(a) Find  by using the complex Fourier expansion. (10%) )(typ

(b) Plot the frequency spectrum of . (5%) )(typ

(c) Choice the right answer and explain why when cause the phenomenon of Resonance as (5%) 

   (1) ω  is odd numbers.     (2) ω  is even numbers. 

   (3) ω  is integer numbers.   (4) The resonance will not occur. 
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  (c) (3) ω  is integer numbers. 

2. Suppose a uniform beam of length L is simply supported at x=0 and at x=L. If the load per unit length is given by 

, 
⎪
⎩

⎪
⎨

⎧

<<
<<−
<<

=
LxL
LxLLxw

Lx
xr

32,0
2),(

0,0
)( 0

Lx 30 << , )()3( xrLxr =+ , and then the differential equation for the deflection  is )(xy

)(4

4

xr
dx
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(a) Find the homogenous solution . (5%) hy
(b) Expand  in a half-range cosine series. (7%) )(xr
(c) Find a particular solution  by using the Fourier series expansion.(10%) )(xyp

(d) Expand  in a complex Fourier series and plot frequency spectrum of . (8%) )(xr )(xr

(e) Find a particular solution  by using the complex Fourier series expansion. (10%) )(xyp
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3. Consider πππ <<−+= xxxf ,)(  
(1) determine whether the function  is even, odd, or neither (3 scores) f
ANS neither 
 
(2) find the Fourier series of  on the given interval f ),(- ππ  (8 scores) 
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(3) give the values that the series will converge at πππ= ,2/0,,-x  (4 scores) 
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(1) in a sine series AND give the value that the series will converge at Lx =   
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(2) in a cosine series AND give the value that the series will converge at   Lx =

(10 scores) 
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  (1) find the complex Fourier series of f  on the given interval (10 scores) 
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  (2) find the frequency spectrum of the periodic wave that is the periodic extension of the function f  (10 

scores) 
 ANS The fundamental period is , so 4T = 2 / 4 / 2w π π= =  and the values of   nw
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values of nc . The graph is a portion of the frequency spectrum. 
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