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Problem 1 (5 Points)

A single-ph
-pha . , . .
mutug] irll)duzteagenerator consists of a coil on the stator and a coil on the rotor with a

field axis to th Nce variation as 0.1cos(6) (Henries) where 6 is the angle from the stator
radiang e rotor field axis . The rotor is being driven at a constant speed of 377
indUCtaxlj)chsse;:}?d and the rotor coil has a constant dc current ir = 5 A. The self

Of'the stator and rot i
magnetic core, otor are both constants and you may assume a linear

2) Compute the open-circuit stator voltage (is = 0) as a function of time (recall that d8/dt=w

and assume some angle 6= o at time zero)
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b) What is the torque of electrical origin when is = 10 Amps and 6 = 45°?
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Problem 2 25 Points)

The i
flux linkages for 2-coil system are given as

1 0.0085\ . 0.0021 i
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or this system, find:

a) The co-energy. (9 points)
b) The force of electric origin. (9 points)

¢) What is the force of electric origin when /1=1 A, /=0.5 A, x=1 ¢cm, and /=20 cm?
(7 points) &y
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Problem 3 (25 pts.)

An electromechanical system with A= L(x)i is operated through the transition fromatobas
shown below - note that the flux linkage at a is equal to the flux linkage at bz

r

i

A

a) Find the energy transferred from the electrical system into the coupling field as the
system moves from a to b as shown. (give a graphical answer) .

b) Find the energy transferred from the mechanical system into the coupling field as
the system moves from a to b as shown (give a graphical answer)

c) Ifthe device moves back from b to a along a constant flux linkage path, find the
energy transferred from the electrical system into the coupling field for this motion
and the energy transferred from the mechanical system into the coupling field
during this motion. '

d) Ifyou consider the combined motion of a) to c) above to be one cycle, is this a motor
or a generator? Explain why.
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Problem 4 (25 points)

ional spring under
The equation of motion governing the angle of a pendulum connected to a torsional sp
gravity is given ag

2
L ——=_6+Zsin(e)
dt>  mi2" 1
For this given system: :
a) Write the equation of motion in state space form. (7 POIgI;)I OT SOLVE) for determining
b) Write the equation(s) you would have to solve (BUTD
the equilibrium positions for the pendulum. (7 points) b
iop Sn@) 1-2 Using this approximation, what are the equili
c) ThefunctlonT~ g-(7 ) _
ositions for the pendulum points . - _ ) = 0 rad/s,
9 issuming o o o s e igigysgsggg e ntrachb a0 003
m=1kg, I=0.1 m, x = 10 Nm/rad, and g=9. >
using a step size dt = 0.001 s. (4 points)
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