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Solution to Prelab 1 
 
1a) To find tp, we need to take dy/dt and set equal to zero: 
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2.  a) From the following plot: 
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tp=0.4 seconds and  Mp=0.5 x 100%=50%.  Therefore, ln(Mp)=ln(0.5)=-ζπ/(1-ζ)1/2 ⇒ ln(0.5)2=(ζπ)2/(1-ζ) 
⇒ ζ = [ ln(0.5)2/(π2+ln(0.5)2]1/2=0.21545 
 
⇒ ωn = π/[tp(1-ζ2)1/2 ] =  π/[0.4(1-(0.21545)2)1/2 ] = 8.04288.  Let’s substitute these values to find the transfer function: 
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b)  Note that y(ts)=1.02=1+e-ζωnts.  Therefore, ts=-1/ζωn x ln(0.02) = 3.91/ζωn
 
c)  From plot, ts =1.4 seconds ⇒  1.4 =  3.91/ζωn  ⇒  If ζ = 0.21545 then ωn = 12.96961 which is close to the previous 
value of  ωn = 8.04288 


