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c. (20 points)
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For the circuit shown, write three independent equations for the three mesh currents
i1, i, and i3. The quantity iy must not appear in the equations.

soln:  wi, dependent sre In Fems of i, la i3

. . . by ML — L
Xly = Ly, tx= L3 ®0 3 lk

Supﬁrmesh for L and L3 Loops:

- 00

Loand 13? No, becaust oF Kix src.

suter Lloop For

i
1

-

Mesh eﬁlh For Lla:

\-11&‘—1,_1%2 ~Va s °Vl




| . | " S 3 v o . . T
fets SmrtesEv s £ habe [ ST P S S TP L L e B ox P S P A SO
o . - : B - . S o 3

gpos &




. v
it .

7

P K e i o L







2.

25 oints'
(25 pois ) v,

s <D | §R1 Y i
—1 —s

Find the Thevenin's equivalent circuit at terminals a-b. vx must not appear in your
solution. Hint: Use node voltage method to find v above R;. Note: o> 0.

3";15'

o

soln: VTh = Va fﬁ]“c}\ ne Lload connected +o a,b.
Ry = Vih  where - lge = L out of ‘a’ terminal
L3¢ with wire from o f‘:c b

Find v, Use Node V method

Werike Vx in terms of V2 Vy= Vi - Vx Rz
Ve = V‘/(l‘i"MR‘L)

Nede v, egn: —lg + vV, + v,-Vx = OA
Rl R."-
v. (1 o o\ .
) r-— \=Lg (v : . ,
<R! l'*‘*Rz\) Vi ( T W W 1% 5
v . \ HeR2/ “TxRe
I T Re T
rram, b 5
Y ! j40e R
T’\ - Vx = V| L ___‘_________ X - V — R
= Lg , itz
1+°¢R2 _ \_+_°<__R_3 +9¢’. ( R )
\ \
Vo = L = i | R IR+ /x ] Vo Latker
h H'iﬁz LSI l ¢ ) R+ | formula From
—— 4+ % R+ wsihg Wit oy
)\ Ke” of AEP. S L
L we = 0Vy. i
Ry = Y‘n For bt we Vx
Lie Then V; = ig - RUIR, (e dep sre)
Rth= 25 RiiRe R+Ra
Weke 4o (4R
R,

.  Latker formula from ‘*51—“3
R = R+ R=2 = R,“(Rf*’ga W for dep $rc¢ and .
1+ (R +Ra) looking in from ab with

Ly sre off,
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3. (25 points)

- 10Q2

=ik

{;4

Calculate the power consumed by the dependent current source, (labeled

3 Vx ). Note: If a source supplies power, the power it consumes is negative.
- -— V .
2oln:  Find v,. Then v across Aep Sre i3 Y

i . = - &V
Write V, in terms of Vi3 Vx* v,

Node V for v, node: (Vl""") '\"V)_“/_t.

R, R

-1 v, +’§\_
5 a

We don't need eﬁ'nl- V,=2lH/ from Sr¢ on rijh-l:.

“op= kv, Gy) = L e W

= LS (24v- Gv)(~ 2%V)

—
-—

‘—3 18y X-24v)

| F: - 1wl WW
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Ex: R . .
R " R We write a current summod:w‘n egh
X for  vva. We Find sum of s Fhwing
out of bubble cw‘l:dnlng V, Vs, and the
+ alzrenplen‘l: V-gre.
avx R4§Vx .
- Vi vy nede: v~V + -0V wvy-vz +ig =0A
Rs 11 R, Ro+ Ry Ra
vz .
Vs we alse write a velbage egh For v and vy
Note +that we sabstitete for v *to obiain
an eg'n corkeining only node vottages.
2 v,= Va+ o[y Re )
Rs O sz+ %
v M
For the civcuit shown, write three judependent equations for the nede-voltages,
vy, vz, and va. The quantity vx mizst not appear in the equations.

For Vz, we just sum currents out of nede.

Make a consistency check on the sbove node-voltage equations for the circuit by
setting resistors and sources to values for which the values of v, w, and v are
obvious. State the values of resistors, sources, and vy, w, v3 for your
consistency check, and show that the node-voltage equations are satisfied for

these vajues, (In other words, plug the values info the node-voltage equations
and show that they yield values of zero Amps.)

Vo mode: Va—Vi 4 Vp-Vy 4 Lgy = OA
solh: We first write v, in terms of node-vis. R, Ra
We use a v-divider since we have v, We new have our 3 eghs For ¥, Ve, and vs.
adross R, in series with Ry:
Y
-+
% V=V, Ry
Vi Ra+ Ry
R vx
We have a v-sre connecting v, o vy.
Se v,vy Form a SMPu—r\od&.
€rE 1270
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T EX:
Ry v Rs MA,V consistency checks are Pnsséble,
Ah 3
One. possible is to set is, =0A
+ and « = 0. Let is= 6A ard
Ovx R4§Vx set Ry=t&, Res2R, .., Rg = S5R.
R; /'s.’\ With w=0, our y-sr¢ Lecwomes a wire,
vz v ) With isy<0A we hawe an gpen circuit
where isy &5 (ocated.
Zay 4
o v, 20
Y Y S
e <;Aj <64 _
Rs
64 18A S
O | h +
-7 64 .
: v hys 0
o - V1+1+vl+i 0A I+ v ~
e e | = ] e — [ o -
R R+R,) AR, R) R 2
R, Y i=o (nowhere
3
Yy V3 =y oA (rowhere 4o &
s ’(R2+R4) o 9°) 92)
1 1.1 1 - 55
] —F vy |-+, =0A W
X(RI) Z(Rl Rs) Ry v

All the current will flow Hhrw the

wire between vy and vy, (path of lest
resistance),

The @A Fows thra Re + Ry, giving

v-drop of 6A-{zath2) =3CV from
reference to V.

Thus, v, = =3V  va=v, =38V (wire

wanetts v, to Vs)
Alss, Vo= V= =36V (oV acmss Rs; no current)
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Now we plug our component values and
ViyVz, V3 -values inte the nede ~vo tege
eghs +o see if Hhe e,ﬁs are mlid,
(ie. Hiat [eFt side of egn = right side

of egh).
-3ev( L+ ,l\)—(-zsv)(_l_ 5 ;) -wr) L
10 2pikge 30 L. 35
+ 64

= B~ N + At A~ 2K+ D%
= 0A egh sabisfied v

Now we check 279 egh.

o
- 367 —(-357) 2 O-(;z&V)/'f;L
22+4.2
o=0 ¥y

Now we check =™ egh.

~(-32¢v) (_(1}:_) +(—35V)<{3-_9-+£}.1)—(—36V)3‘Lm +0A

= 36A ~ 36A - A+ T24
=0A ¥V

This check worked. In practide we would
perform ofhers.
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Ex:

iy

For the circuit shown, write three independent equations for the three mesh
currents, i, 13, and i3. The quantity i, must not appear in the equations.

tolln;

We First wribe i, in terms of mesh currents.

Since tx is a current on the outside edge
of the cirewit, (flewing Hhru ks, it is
egaal fo the mesh gla: aatled oop®) cirrest.

Ly = o3

Next we look Hor super meshes where a
carrent gre is between +4wo (eops.
We have a gupermesh for ip, iz with is
i between.

We draw the dreit model lbedore writing

our  eghs,

e 1270 u
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x£x=xi.3

by loops —izRy + 4Ry ~i, Ry - 1aR3 = ov
Csupermesh
uses (sop
around. right
hal§ of ciruit)

We add a current eph For iy sre between lagps.

lg = la~1y iy has - sign beswwse it i3
measared in direction
opposite o direction of iy}

Finally, for the i, loop we encounter a
curions situation, Since we have 4 cavert
wurce on the outside edge of the creuit,
we must have Hat i = curregt Por sre.

Thus, Ly = 2Ly, This 13 the egn For .

We now have 3 eghs in €, iq, i3 which we
could solve f Find iy, iz, and ig.

EX:

is Vs
S—

Ry

T

aix<> R

ob

Find the Thevenin's equivalent circuit at terminals a-b. iy must not appear in
your solution. Note: a1,

BoUn:

We must Find v and Ry For Hhe
Thevenin egaivalent circuit Hat fas
the same behavior a3 the above circuit
whep viewest from a,b terminals.

a
Ryn

Y
b

Vg, = gk for  dircuit with nething comnected
across  a,b.

We can use node-v method or ancther method
of our choice do find Vb

by v **. s Sipernade
N ! /‘{ Yihi a 4
N o T Y
. X i
Ry Hix <P Rz Vix Vqlk=llm L3
b -
-

We first Jdefine ix in terms of node veltages.
Here, ix Flows thru Ra. Thus L= Vpp .
Ra
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We have a supernede for V, and vy

So we sum curreaks oub of a kubble
around v, vy, and Vg

Vil hedes —Lg -~ vy t ¥ = OA
Ra %

We could continie on to write a voltage
egh fr v, and Vg v V= vgy Vs

But our first egh has enly vy in i
we can sove the First eph For Up, and
stop there.

menjini 5£ves Vi (‘% - g_) =ig
2 2

or VTh = t§R2
ot

To Find Ry, we can ase the methed

of shorting out aand b and mersuing
Hhe durrark in Hhe wire. This Is ig For
isﬁwfsif'duiﬁ‘ IF we ook af a Theveain

f.’«im[ent cireuit  with a wire ftom a # b,
we have cwrent ése = Vig -
Rrh
Thus, Rrp= Vo -
tac

We redrqw our dreuit with a wire Hwm
a +o b.

R 1270
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oy
> = U 5T 4
e tx ix Jii=o r .
R, iy > R, Vig=ige

This is a different circ¢ait than before.
We have ov aof @, Cinstead of vg), and
ho currenk flows in R, sinee it is

h)quaseol by a wire. Als ngst:xl.

We also have v, = ov+vg = Uy, Cirenitis siped.
or is 7 we still reed ko find ige= iy

usina a curreat summation at y,, we have

o . !
“lg —aly + itx = 0A

¢ .
or ix (-w)= iz

or by = '(.s = Lﬁd

[Eds

Using  Rep = Vb gives Em= le_iz

ts¢

.

1=

or Ry = R (Noﬁvy else plays a
rote én Rpg)

Qrsisl:enc/ chetk: gdet K.=D—‘.’o\€fedmisrt=opu_
Then R,,Vs in series With carrest sre ig Urrelenpt,
We ave Morton eguiv, 65 and Ryt lip=ish , Ry ¥
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EX:

Calculate the power dissipated in the dependent current source, (labeled 3vx).

soln

ot

Any method of soluwkion s allowed, {providect

is a valid af:frauck),

Welll use pode-vsltage method with referente

on
+o

Ve
.

botfom and v, on 4op. Tt also helps
redraw cirdalt.

e —.

in
+ %_n.% ELY
a3

writt vy ln berms of v, by asing
velbage divider:

Vg= V- Ya sk =

8
_[3.9_1-.%.9. 2

Now we wrike the carrent swumation egh
for node v,

= 1270
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-3

¢
3
or Vy

or

So we have

Power

Note:

il + v + Wt —- 3A = [BA
Vi LA VRN . 4 1

2z Lot L
et ta

wl-

i
¥

GAEREY
v = lhw = IV

*
WDy =3V =34 ~V=-lv
- z

is p=iv where  i,v Jollows

passive sign Sanvention;
p= 24 (-v)= -xw
Tn this problem we can replace He

dependent sre with a resisior, (even

bedvre we kaow +the value oF v,)

We have voltage v, across deperdeat
se gnd  current -Bvy=-~3Y
z
s
Vi BV \L‘F' -3v,,="3_:_;i

Then Reg = ¥y =-%-2

i
[

“E2V,

Use his instead o depondentors:




