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Solution

Let xr(t) > xz(t)

From the free body diagram

-kx, - k(x, - x) +

M x +  K x =  F

Fl sin at = rllit
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mxt *2kxt - kxz = F1 sin cr.rt

From the free body diagram for right mass
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) and (2) are equations of motion

Equations (l) and (2)have the matrix form
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mass matrix , F = {Ftsinarr} x =12\ :fl = stiffness matrix- f .  
o  J  ' " - [ - k  z k J - '
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f requencies,  le tF=Q
' 

xt (t) = Atet ' t  ,

i t( t) = -Aruzel^t ,

Then from the equations (1) and (2)

(2k -  a2m)A1- kA2 -  0

- k A t + ( 2 k - a z m ) A r = g

By putting Equations (3) and (4) as a matrix form

substitution these Equations into Equation (1)
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The two roots 21 and 72

x2( t )  =  Aze i ' t

i2 ( t )  =  -Arazet ' t
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To find the natural
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. . . . . . . . . ( 4 )

- k l
- a2m)l

"".. [l]] . {3}

are the eigenvalues ofthe system

To find the forced response (since F(t) = F, sin a.rt), let

^ W ,  k
A i r y A ; - -' m

ffi &r(t) = xrsin,t,
fu ry xr(t) = -xtu2sinrot ,

^ k
7 z = a z t = J -

m

xr(t) = Xrsin,,t

:ir(t) = -Xzaz sin a.rt

By putting Equations

. . . . . . . . . (s )
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= {?}

b equations (1) and (2)

( 2 k - u z m ) X r - k x z -  F r
- k X t + ( 2 k - a z m ) X r = g

(5) and (6) as a matrix form
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+ 3 ( I ) ' = o

Let
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where

where
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Note that :- when ar =

pt !r'^rlt?t

= tazthe denominator =0 (resonance)
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