
Example	V.4.2	–	solution	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
The	natural	frequency	for	System	A	is	  ω A = k / m .	For	System	B,	we	know	that	the	

square	root	of	the	Rayleigh	quotient,	
  

Q !v( ) ,	will	give	an	upper	bound	on	the	exact	
first	natural	frequency	  ω1B 	for	ANY	non-trivial	trial	vector	  

!v .	From	this,	we	see	that	



if	we	can	choose	a	trial	vector	for	which	
  

Q !v( ) <ω A ,	then	we	know	that	the	exact	

value	of	  ω1B 	will	be	less	than	 ω A .	
	
Suppose	that	we	choose:	
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Using	this	trial	vector:	
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Therefore:	

	
   
ω1B ≤ Q !v( ) = k

m+ M1 + M2
< k

m
=ω A 		

In	conclusion,	the	lowest	natural	frequency	of	System	B	is	always	less	than	the	
natural	frequency	of	System	A.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	


