ELCE 2260 HOMEWORK #2 prob 3 solution
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At1=0, vg(r) switches instantly from —v, to vo.
a)

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

b) Evaluate the state vector at r = 0t.

SOL'N: @) *write first derivatives of state variables

on the left side of eghs.
¢ Use ﬂt'_ﬂ_ - '|.-l_-|_ anel -r.:'lﬂ = E._¢ +s ﬂe_-,"'-
d+ L dt ol
nof—deriyatives on the rljh":- of each Eﬁ’.ﬂ.
*Wrike v, er Ls as a Functien of enl
state variables (ne derivatives), £,'¢ and

Vel3, and component or geurce values.

T+ 1= ui.ﬁun.l'u[f he[f:ifui ‘o draw L's and
Cls ag (_ sources and Vo sources. Then
we use Kirchheff's [aws and Opms Law
or More Formal Mmedleds such as ANade-v
to write empressions for V.'¢ and Wy
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Here, *he circuit Is complicates encugh t»
warrant +the d3e oF nade-v method.

Vq hode: Vag=Vi + L, + Ly +Va-Vg = 0A
Ri Rz
Va (J_+_'l. = Vi +vq ~i-is
R, L R, Rz
walt by Rk Va (Ra+ R)) = Ravi+vgR i +i2)
'R|Er.
v‘:\ = ﬂl'.l'l-l-'b"" R, "{l;jff:! E!Rz

.RJ 'f'-l?:
We <an new use the expression for vg-

New we sSubatitute For vV, and Hwe absve e;u.s
én the state eghs: (Nete: Vg=+v, )

5‘&1 = ‘:“-‘l —-._l_(ﬂ-._l’. +Vq Er“ﬂ;ﬁd R, R; _FD

dt At L R+ Ry

diy = diz = 1 (&,vﬁv,m -fa.ﬂ-,)mz)
At ct Ri+R,

d\"ﬂ = ‘A“'I = (L- + Ri'i" "'I‘Vqﬁ {hrerR‘EL-FB
At Ry (R, + Ra) Ry



k)] For the state yector at t=07, we Find
the state vecter at +=07 (The shate
Vars are energy vars that cant change
ﬁﬂs'éq.qfi:y.}

t=0" model: C=cpen, L=wire, vy=-v,
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M ‘l..r;'i = Ve

L (e7) =0 sinee there s open crant at
v, and R, is shorted, (4o ne
current in ame direction From
node on lefd side of R,

1,1{&"} = —Vs From i.r.':ufl an r‘L:?ﬂ'!: side
Rz
\-'Il:n:r"} = © swée short at Ly and short
acrese R, (eaves ov For v,
in v-leop (omer [eft.

'-.I(a‘f'.i oA
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