Problem #1

a) (20 pts)A two electrical and one mechanical port system has the equations

¢ y \
’E:fi \.L] C xl"'-"'jrll—flh
] K| ! iy,
i -:'I_.i
s faia
.-';:1 =."I'f I—— |.'| +—'.'I';—1_
L A |:. 1_.-:1|'
Find the force of electnic {lrifin oAb x) ﬂ; ,

\:.

!,1/ .-"' ..-=".-'-°"
f—}'\{r:?f{aj ldx

1 Sl . -t"ls,
E Lo A R e S 7
€ by M/ 2
(1 4) L(J / &L b)r_, J ?_% .,f’f

: L.ﬂ' ..-'l; ,.|l. -I'-I..ﬂ_]‘{,- (ﬁ—‘rlﬁ ) T‘ber;{llﬂ_{!‘-% _I;I_ilr—'; .E}.

;Tthﬁjﬁxﬁsifaﬁ il
i &

—me—

5 (4L

e b Sl (S LT e L/T,
1(; (f;f}ff) — .5-—;—}'/!' : = 'f‘{j-#'g’]q ﬂn{fn"f{_l' ( )

gl ptaty
o e

b



b} (15 pl-’.'IH.-'— =
1|+|".|'

T
j}l{ f; 10t E"_J =
GH

Yo é)’;f}:- './i (’,a:,fjafﬁ J (XHJ E’J'/Hlf
Ao

&

- g

1.'.I1|:n: oo and @ are constants, find both B0 (Gx) and B 0430




Cluestion #2

L el ) e e ir R R
ay (13psy A =— and the force of electric origingF acting in positive x direction is

X

ool i o ey
system below, Write the state space equations in terms of x. v and 7/ where ¥ = —.

o

2x

mn the



b} (15 pts) Integrate the following system from £= 0 to = 0,02 sec with a step size of Ar = 0,01 sec and

anter the valuwes baeloyw,
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Problem 3 (35 points tatal)

Assume the state space cquations for an electromechanical system are

X = 2x-%1%2
2
X1 = 2up%z -4x;t N,

This system of equations has three equilibrium points, including an equilibrium point at

the ongin (x;
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Write down the linear state space equations found by linearizing about
the equilibrium point at the origin,

Determine the eigenvalues associated with the linearized system from
part a. Is the equilibrium point at the ongin stable?

Determine another equilibrium point {note, there are two correct
solutions; you only need to find one of them),

Linearize about this second equilibrium point.  Determine the
eigenvalues associated with the second equilibrium and tell if it is
stable.

h=ha - =%y MI
aﬂ:a] EN % |~ X g
=i =g | ax
7% Unshibl

¢y Edeer (L A s E{:'_,'ﬁi")

d)  For

(L 2)  px = [G’ - A
L-l -

Aip iy S| ﬁdt._ﬁ'.'fx UHE.J‘«IL{:_:

T o _ D )
v (0,92 B = E..E g 1‘1‘1-}:

St o S bl



