2. (30 points)

Att =0, vg(t) switches instantly from —v, to v,.

20 pts a) Write the state-variable equations for the circuit in terms of the state
vector:
i ]
X=|iy
V1]

10 pts b) Evaluate the state vector at t = O,

solh:  a) on the left side of each egn we

must have 4d state var.
At

On +the rLjM: side of each e?’n we
must have only state vars and constants.

We start by usihg 4_?._}_ =V, and a_l_Vj = Lo,

At L At <
du = Ve = Vi (since L qu‘q,LL&L C}
At L L, |
diz = V, = V, - v, Ry (V-IooP on riﬁh{-)

okt [ by



=V'Vl —Ll_'i.z

vy = (e
c R,

c
car officlal guswer lacks 4he middle *erms:

d L = Vi

At L,

t_’_l‘_ l-.z = Vl'" E—ZRZ.
At Ly

lo) The state vectsr at +=0t
= state vedtor at +=0".

Reason® State variables L, and vg

cannct dhqnje cnstantly.

AL +£=07, L= wire , C=open, Vg = "V

Ri R'«‘. } +
Ve o7) vy(67)

~ Ve \ i,_(o“) N

All  the current Flows theuw short Formed
l)y L—'.

L‘CO‘) = =V, /R,



[ (67) = 0 since all current Hows thr L,
v, (0°) = © since vV, s across L.| Short

Thus, we have

ri,lCO‘) ~ Vo
R)

i.z(O") = O
M (o™) ] 0




