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Assuming steady state response, solution of equation (ii) wij be
c(t)= Asinot+Bcoswot ... (iii)
Substituting values of c¢(t) and r(t) in equation (i) and solving, we ol
@ A cos ot — o B sin ot + A sin ot + B cos ot = SR sip g
Equating coefficients of sin ot and cos ®t on both sides, w

e get
wA+B=0 (iv)
and —toB+A=SR e (V)
Solving equations (iv) and (v), we get
SR —-StoR
A= 5>— and B = > 5
[+ 1t°w” I+1t7°0"
Putting values in equation (iii), we get
SR ; -StoR ooV
c(t) = > Sinot + St:’) —COs Mt (vi)
l+1t°w° l+ 170~
SR -StwR .
Let = C cos ¢ and =Csin¢
[+1202 ' 1+t

then equation (vi) can be written as,

¢(t) = C sin (ot + ¢) .



Let this system be subjected to a sinusoidal mput as shown in fig
and governed by the equation,
r(t)= R sin ot

where R=Amplitude

; 2
® = Circular frequency = Tn

T = Time period of sinusoidal input.
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Assuming steady state response, solution of equation (ii) wil| pe
c(t)= A sin ot + B cos wt

Substituting values of c(t) and r(t) in equation (i) and solving, we -

@ A cos ot — T B sin ot + A sin ot + B cos ot = SR sip )

Equating coefficients of sin wt and cos wt on both sides, w

e get
wA+B=0 (iv)
and s - S — (V)
Solving equations (iv) and (v), we get
SR —StoR
A= 5>— and B = 5 5
I+ 1t°0° I+1t°0"
Putting values in equation (iii), we get
SR ; ~ i
c(t) = > Sinot + ST?R7 cosat W0
l+t°m° l+1t70”
—-StoR ;
1+ 1202 [+170

then equation (vi) can be written as,

¢(t) = C sin (wt + ¢)
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