
33-231   Physical Analysis Fall 2003 
 
Problem Solutions:  Set 12  (November 19, 2003) 
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 b) Use the definitions of the various quantities: 

   T f f T k= = = =1 2 2 2, , ,ω π π π λ  

  and the frequency-wavelength relations:  c f ck= =λ ω, ,   
  to show equivalence of the various forms. 

 c) Take derivatives of each function and substitute into differential equation, using 
  relations from part  (a)  where necessary. 

 d) Follow suggestion in problem statement. 
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  This is a severe test of the low-frequency response of a stereo system. 
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 b) y x t A kx t x t( , ) sin( ) ( . ( )= − = − −− −ω 2 50 1261 1mm)sin 3.49 m sc h  

 c) At x = 0,   y(0,t) = (−2.50 mm) sin[−(126 s−1`)t ]. 

 d) At  x = 1.35 m = 3λ/4,     kx= 3π/2,    and 

  y t t( , ) ( .3 4 250 3 21λ π= − +−mm) sin 126 sc h  

 e) v
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49. a) For lowest-frequency mode,   L = λ/2. 
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=   so the 24th harmonic is heard, but not the 25th. 

   
 
50.  cos( ) cos cos sin sinα β α β α β± = m ; 

  y A kx t A kx t= + − −cos cosω ωb g b g  
  = − − +A k x t k x t A k x t k x tcos cos sin sin cos cos sin sinω ω ω ω   

     = −2A k x tsin sin ω . 


