EES5/71 Solution to HW#3

0. Have you picked alab partner to work with you? Your first 1ab is coming soon!
1a) The analogous circuit for the first problemis:
Origi nal Ci rcuit Analogous Ci rcuit
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where F1=F2=1 Nms/rad, K= 4 Nm/rad, J1= 1/3 Nms®,J2= 1/2 Nms” and Na=2
The admittance seen to the left of the transformer is Y=J2s+K/s. Therefore, this admittance
reflected across the transformer is: qu—Y/Na =(J2s+K/s)/N&’. This reflected admittance would
come from a capacitor of J2/Na” in parallel with an inductor with a value of Na?/K Thus, the
equivalent circuit is given by:

Equivalent Ci rcuit Circuit with State Variabl& Replaced
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The state variable of the analogous electrical ci rcwt isXx=[Va Ve iL]". Thus:
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1b) The analogous circuit for problem 1b) is:
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The state variable of the analogous electrical circuit is x=[hc h»]". Thus:
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2d) i) First let’sfind the eigenvalues of A:
2 1 s-2 -1
A= =|sl -A= =s’-4s+3=(s-1)(s-3)=00s, =1lands, =3
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Next, let’s find the eigenvectors of A:
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i) First let’sfind the eigenvalues of A:
0 2 -2
AZL-Z 2:|:>|SI_A4= > ‘=Sz—28+—12=(8—6)(8+4):ODSl:Gandsz:_4
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Next, let’s find the eigenvectors of A:
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iii) First let’sfind the eigenvalues of A:
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Next, let’s find the eigenvectors of A:
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