ELCE 2260 EXAM #1 prob 2 solution U
F11

Ex:

At 1 =0, vg(¢) switches instantly from —v, to Vo.

a) Write the state-variable equations for the circuit in terms of the state vector:

Y1

b) Evaluate the state vector at ¢ = 0%,

soln: a) On the Lleft of each 35’"/ we have
the first oerivqtives of enerqy vars.
We eguate these derivqgtives with non—
derivatives via the component egas For
L and C.

di, /At = v, /L
die/dt = v, /L,
dv, Jdt = e /<




Now we Find +the eﬂﬁts Ffor e.-xpr-essrlng

Vi) V,‘_,_,\qnd tg ¢n terms of energy
vqrs LU ¢z, and V.

We may reg[qde the L's and C with
Sources (q

e(ea[ LII [2/ qgnd Ve -

From Kirchhoff's laws, we have current

(,+ (o Flowing ap in the center branch,

sinde ¢; and Vi, ‘are flawinj Aown cn
the outer branches.

For Vi We may uUse a v-|loop ohn
the (eFt: ( /amceen/ clockwise frem
(ower (eft)

or

VLI = Vo +((:/+c‘z)/"\72" v, "L/R,
For VL ; we Mq)/ Use a V~100/> on
the rijfﬂ

Ve © —(’;l*“:z)Rz- (2R3




Finally, we have (g4 = ¢,

é__.‘-l = Vo+(l;¢;{:¢:z)R2‘V, "L"Rl
ot L, T
di. = =(i,+i;)Rz— iy R3

e L,

dv, = G«

o+ c

b) The state vector, bein enerqy vars,
F_\tqs the same valye at % =0t as at
T=0".

At t=07, we may model e L as
a wire aqnAd the C as an epen.

Vg =~V
‘£=O~:

Rt

N R

Ly Rz% 3 _
+ P Lz
Vi
‘L |

1, (07) =0A since the C in sepies
wWith He L (s an open.

szo—) = 0A since -there (s no pwr
Source connected ‘o R,//Rs-

Vi (07) =~V Since no carrent +lows
ih R, or R,IR; and there iy no
V~alro/.> across the R!s.
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