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ECE330 B&C EXAM #2 Fall 98

Problem 1 (30)
An electromechanical system with three electrical ports and one rotational mechanical port (6)
has the following equations for flux linkages

A = L i +(McosB),

Ay = Lyyi, +(Msin8),

A =M cosB)il +(Msin 0%, + Ly,

where M, L,,, Ly; and Ls3 are constants.

Compute the co-energy W, .

(15)  a)
(15) b) Compute the torque of electric origin 7;(:’,,:’,.:’,,0].
| /¢ [.7' v ¢ z—-f’ /L 1':32’*‘ Mcss & "I “3
Wats S= =gl 7 5 2 2 = 2P S
P - M S & Lo &y
e ‘ 0 o
7; S = M3m 6 ¢, L, +m CAE ¢y L
= (DW,.”/



Problem 2 (35)
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Distance x of the mass M is measured from a fixed reference. A(;,x) is given as 2(i,x)= £

(10) a) Find the force of electric origin.

(15) b) Write the equations of the system in state space form. /(7) is a specified function
of time.

(10) <) What is W_(4,x)?
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Problem 3 (35)

In the following state space model
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X, :—O.lx2x3—xl3+xl = ;“1_ (<, XB—‘“’)
X, = —2X,% —X, +5 = {_3 (X, (o <3 )

Initial conditions are x(0) = I, x,(0) =0.5, x,(0) = 10at¢=0.
(10y a) With a time step of 0.1 sec, find using Euler’s method x,x,,x, att= 0.1 scc.
(10) b) Find all the possible static equilibrium points.
(15) «¢) Find the linearized model at any one of the equilibrium points.
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