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1. (1) Proof F[ )(*)( tgtf ]= )()( ωω GF , where ∗  is convolution operator.(10%) 

(2) 0,)( >= − aetf ta , compute F [ )(tf ]. (3%) 

(3) )1()( −= ttg δ , compute F [ )(tg ]. (4%) 

  (4) Compute F [ )(*)( tgtf ]=? (3%) 

(5) Solve py  of )(*)()(2)( tgtftyty =+′′ . ⎟⎟
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2. (1) Derive the Fourier transform formulation by using the complex Fourier series. (10%) 
  (2) Write the formulations of transform pairs according to your knowledge. (5%) 
  (3) Proof the relations of ( )F ω and ( ), ( )A Bω ω , where ( )F ω  is the Fourier transform of ( )f t , and 

( ), ( )A Bω ω  are the Fourier integral coefficients of ( )f t . (15%) 
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3. (1) The Heaviside function )(tH  is given by  
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Find the Fourier transform of atetHtf −= )()(  with a  a positive constant. (4 scores) 

(2) Determine the value of ω
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 (5 scores) 

(3) Find the Fourier transform of the Dirac delta function )(tδ , { })(tF δ  (4 scores) 
(4) Find the Fourier transform of { })(tF δ , { }{ })(tFF δ  (5 scores) 
(5) Find the Fourier transform of )5cos( t , { })5cos( tF  (5 scores) 
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4. (1) Solve )cos()(4)(
02
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tty
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tyd ω=+  using Fourier transform with 0ω  a real number      (15 scores) 

(2) Discuss your result obtained in (1) if 20 =ω  (5 scores) 
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5. (1) Find the Fourier sine transform of atetf −=)(  with a  a positive constant. (5 scores) 
(2) If we assume that 0)(,0)( ' →→ tftf  as ∞→t , solve the boundary-value problem tetyty −=− )(2)(''  , 

∞<< t0  ,  with 0)0( yy =  . (12 scores) 
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