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HOMEWORK #5 prob 2 solution U

Ex:

-

a) Derive an expression for ij.
circuit parameters v, is R1, Ry, R3 and Ry.

The expression must not contain more than the

b) Derive an expressions for the power dissipated by resistor R4. The expression
must not contain more than the circuit parameters vg, is Ry, Rp, R3 and R4.

c) Derive an expression for ij.
circuit parameters vy, R1, Rp, and o. Note: o > 0.

SOL'N: a)

hoffs

V-divider
and  Ohm's

The expression must not contain more than the

Sinée ~there (s no SEMPle solutien 3Buch as
or c¢-divider,

we use Kireh-
(aws,
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Tn “the circuit o{mgrqm, on(y s are
shown, with the unaler*s-éandcng that v's
are given by Ohm's law: = CR.

We have enly one V—vlooF}(tl’\a"E avolds L~src's))
around the outside of +the circutt.

‘(;'3R3 + Vg # E‘I RI ""(,2R2‘~;L;¢+R.+ =06V

o Ly
For current =sums, we First look for R'g
n series that have the same current.
This ﬁ'lVes i.\ = 13 and by = E“t'

Next we sum currents at +the ~l:o,; (or
hottom) node. Note +that we on (, use
one Node, as the other node (s redandant.

Currents Measured —Flowmg into the top node
total o ‘the same vyalue as currests
meas ured —F{owbnj out of the Cop nadle.

(.,5 = C:, + £2
wWe eliminagte ey and “then solve Hfor (,.

(_I:(Js"'éz



Substitdte into the y~loop egn:

Gs—t2)(Ryi+R,) + Vg — {3 (Ret Ry ) =0V
oy
~i1p (R4 Ryt Ry v Ry ) & Lg (R +Rg) +vy =0l
or
LZ.: LL(K"\-Rg)"’ Vg
Ry + R, + R3+ Ry

b)

% - ; .
Power p=1 R. Ry is wn series with Ry, 8o

'”'Irz b 2 ; =
p= lz RL‘_ = \LS(R('{'RB»,)'\'VS RL[_

c)
we use Kirehhoff'ds l\laws,

have
WeAno R’S n series thLnj -EAe Same Z/
so we meve on +to a Zyrrent sdm at -the

i‘:o/o node.

We have one V-loop “that dloesnt pass
thry a <urrent sodrce. Tt s on the rijh'&-

D

Va 3
°(’i’2 ‘l> + Rzé \LL'z
Rl \L,lq -




The VOH:G\CJe drops are v,=1, K, and VyztyRe

The current sum dJor +*he 4:0{; node 3h/es
a secdond eﬁuqtion.

i, + L, + L, =0A
We eliminate i, lo)/ usbnﬁ the second eah

and subs—hi{q—kinj For (L, in the first egh,

’LZ-(\"#‘OL) = —Ll
oY
Lz’_: ’_\(‘1
| + oL

Substituting inte the First egh, we have

L, R+, — =, R, =0V

e,
or
L\<Rl+ &_> :’—Vq
| 4o
or
L= T Vq
R, + Rz




