Problem 1 (40 pts.)

' OPP}) Given a two port electrical and one port mechanical system
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Use the Euler's method with step size Ar=0.1 calculate x,(t) and x,(¢) at t=0.1
and +=0.2
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¢ is the value of x for which £, =0

include gravity

If £, (1)=10sin;, write the electromechanical model in state space form.
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Problem 2 (30 pts)

Giventhe 4-i relationship of a device as 4 = i ! 3 The system traverses in the
+

closed cycle as the following

a) Sketch the closed eyele in A—i plane. %
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b) For the problem above, find EFEL,‘k . Is the device acling as a generator or a
motor?
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¢} For the problem above, what is the value of EFM|_ 7
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Problem 3 (30 pts)

a) Find the equilibrium of the following system in the interval 0 <x, <z

x|y

&, =-5sinx, —x, +2.5
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b) Linearize and find eigenvalues of the system around one of them.
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