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a) Derive an expression for ip. The expression must not contain more than the

L

circuit parameters v, is R, R2, R3 and Ry4.

b) Derive an expression for the power dissipated by resistor R4. The expression

must not contain more than the circuit parameters vg, is Ry, R2, R3 and R4.

soln; a) Since “there (s no simple Solutien Ssuch as
a V-divider or c¢-divider, we use Kirch-
hoffs and Ohm's (aws,

Tn +the ciregrt altqgr—qm, on (}’ s are
shown, with the unaler"s-(:anolmg that v's
are given by Ohm's law: = LR,



We have enly one v-loop, (that avoids L"SFCfS),
around +the outside of the cireuit.

[ i Y -, R, ~LyRy =0

e R3 Vg + LR —taRe p v

i’\ Ly
For current sums, we First look dfor R's
n  series that have the same current.
This ﬂ';Ves Ly = Ly and L, = th.

Next we sum currents at *the *l:oP Cor
EO'{:{:’DM] nod e. Note that we on[y U se
one node, as the other nade (s redanAant.
Currents measured ﬂowinﬁ into the top node
total +to +the same vyalue as Currests
mea's dred —F[owi.nj out of the 60,0 necle.

Lg = ¢+ (g

We eliminate (, and then solve +for (,.
¢ = cy = Ly

Substitdte into the y~loop 2gn:

(55*52)(R3+R,) + Vg — Ly (Rz"'Rq) = oV
or
‘Lz(ﬁt+R1+R3+RH)+ LS(R|+R3)+V5:OV
or
L, = Lg (R +Rg) + Vg
Ry + R, + R~5+ Ry

.2 L \ :
b) Power Pp=1 R. Ry is wn series with Ry, So
'LLt = LZ'

2 2
p= ?,2 RL{- = {Ls(R'+R3.)+Vs RL{.



