
(6)(6)

>  >  

>  >  

(7)(7)

(8)(8)

>  >  

>  >  

(5)(5)

>  >  

>  >  

>  >  

>  >  

>  >  

(4)(4)

>  >  

>  >  

>  >  

(1)(1)

(2)(2)

(3)(3)

#  Maple  worksheet :   Examine  the  ampl i tude  of  the  par t icu lar  
s o l u t i o n  
#   to  the  mass-spr ing  eqn  as  a  func t ion  o f  the  fo rc ing  f requency .

#  In  the  equat ion below,  g  is  for  gamma (gamma is  a  reserved 
v a r i a b l e )

#  F i r s t ,  d e f i n e  t h e  d i f f e r e n t i a l  e q u a t i o n :
D e q n 1 : = m * d i f f ( u ( t ) , t $ 2 ) + g * d i f f ( u ( t ) , t ) + k * u ( t ) = F _ 0 * c o s ( o m e g a * t ) ;

#  N e x t ,  g e t  t h e  s o l u t i o n :
U:=rhs(dsolve(Deqn1,u( t ) ) ) ;

#  F i n d  t h e  a m p l i t u d e  o f  t h e  p a r t i c u l a r  p a r t  o f  t h e  s o l u t i o n .
A:=coef f (U,cos(omega*t ) ) ;  B:=coef f (U,s in(omega*t ) ) ;

R:=simpl i fy(sqrt (A^2+B^2)) ;

#Find the  max va lue of  R (us ing omega as  the  var iable)
Ans1:=solve(diff(R,omega)=0, omega);

MaxOmega:=Ans1[2];

Rmax:=simplify(subs(omega=MaxOmega,R));

 #  Example :   P lo t  the  ampl i tude  R  as  a  funct ion  o f  omega i f  F_0=
1,  m=1, k=4 and g decreases
Rf0:=subs(m=1,k=4,g=1/2,F_0=1,R);
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Rf1:=subs(m=1,k=4,g=1/5,F_0=1,R);

Rf2:=subs(m=1,k=4,g=1/10,F_0=1,R);

p lo t ( {Rf0 ,Rf1 ,Rf2} ,omega=0 . .4 ) ;

#  The  th ree  g raphs  d i f fe r  on ly  in  the  amount  o f  damping  tha t  i s  
a p p l i e d .
#  The bottom graph has the most damping,  and the top graph has 
t h e  l e a s t .
#  T h i s  s h o w s  t w o  t h i n g s :   ( 1 )  F o r  a n y  s i n g l e  c u r v e  i n  t h e  g r a p h ,  
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the maximum
#   a m p l i t u d e  i s  a p p r o x i m a t e l y  2  ( t h e  n a t u r a l  f r e q u e n c y ) ,  a n d  ( 2 )  
as the damping
#  decreases the maximum amplitude increases. . .


