=CE 1270 Homework #4

ﬂi!u

UMIVERSITY
oF UTAH

1.  Use the mesh-current method to find i; and 15, and 15. - ] SN ) -
Yuis will  hawe éwgwﬁﬁ‘s JJn}(ougkllﬂ

. Lake} Pa\(mjr\j

_. l 'I % -
Lebrmast Top(theugh 2.0°2V=30):
Vo2 42 3(,+3;,=0=> bl 131, 1270
|

Loop anigh
D 2, 2 15,31, 2170 247l ¥270
mb\g\n 3.9 —»| 03525

. . - R ‘:O
® 30 -3(0,- 24, 3132 (70 7 20, =5, "ol3

oudside (2 5L >2V- HL“’B—Q--?'QSL)

Loop

o 2A Source

Supermesh Y G iyt bease same

) 2 h=( L

_ i;g:(l'}_i,l)

‘!I.Y#D . SN ~ ) - t _—;O
BPE) « -2+, -5(2p)=0 =2 Al

" \ 22
@ L\:: -'L\ ’3[;_ —

: s 4RO LT TR
@_@@ -5(-4-3L,) J"?ﬂ::rfr?-"'O K '

\ o L _Lia=p
LI#’#L}'}?’(J"'%ZF?ﬁFg EL—IX

\ ; )
Lgf'.g - B‘q— = 0-%""

Wy =

Summer 2010



EEE 12?0 Homework #4 UhT]':I’E RS1TY

oFUTAH

2.  a. Use the mesh-current method to find V, , V, must not be in equation.

b. Find power dissipated by the dependent source.
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3.  Find the Thevenin equivalent circuit at terminals a-b.
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5. Determine the power in the dependent source If Ry =2kQ}

WAL 1 v v "‘-‘haé"
-T Vi V-5 =
E gf SR T AR
Iy~ & ;
Vi 2=
UV Uk g o O
3e  ak)
\ (’MM) = gr:
'L T orlik) 5 @ﬁ@ ~55650V
‘ k1)
 592M | 553mA _
Lem e 556,30, ~ L(.FFPM

- A e
ner = G (To) ¥ VLEE‘— _ (5Sb3nk) ¥ Eva
o - 3

e

pOWEL 0.6

Summer 2010 6



EEE 12?0 Homework #4 UhT]':I’E RS1TY

oFUTAH

6.

\Y% V3
For the circuit shown, write three independent equations for the node voltages v1, v2, and v3. The quantity ix must not

appear in the equations.

soln:a) We First define +the dependent variable Jor the
Adependent source in terms of nede yoltages.

E«-X= Vi"]r“z
R‘El

Next, we look for sapernodes. We have a super;
node between VvV, ard V.. (v, is r‘i,jh"c side of ciruit.)

Fer +the iuper‘noclal we have @ voltage e@h
and a current summation Bg’n.

Fi
Vi, Vo V=eghs V, = Vg, = Vs

V),Vg L=Sum: ____i__”L__T
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At First qlance, we might 4y 4o use
the above Jdashed bubkb e, but Vi tneludesg
the nede at the -i;oln of +he <ircuit.

o -

t WV \

dinee the lbubble tneludes both ends of +he

vertical branch r::on:sLs'LE.nj of R, and Vg,
we may extend +he kubble 4o include them,
(The currents going up and  down in Hhis bramh

will cancel out)_
L=sum e.‘;}rn:
Vy -m(h’a-‘u'; V,~Va
Ry Re K=
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Re
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e gy g g S e

Fihﬂ-u}’; we have +the UL-sum Eﬁfﬁ for V3
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7. Make a consistency check on your equations for Problem 6 by setting resistors and sources to values for which the

values of v1, v2, and v3 are obvious. State the values of resistors, sources, and node voltages for your consistency
check, and show that your equations for problem 6 are satisfied for these values. (In other words, plug the values

into your equations for problem 1(a) and show that the left side and the right side of each equation are equal.)

For -the consistency <heck, we pick
domponent values that simplify the
circult s0 we can solre % hy Lh’éfectian.

There are many possible seolutiens. Here,
we donsider epe E.xqupLE‘..

f)HFPaﬁE RL& = oo 5L CoFen dfrdui-’:)

RE:E-EL
Rg =95 <2
Vg, =BV

These cholces qive an exact value Jor (-

L, = BV = |A

~

3+30

We now QESErvE -thq-b D-LLx -ﬂowﬁ 'H\ru. F{” q”au::-t:hj
ng *o determine Viy fby Ohm's law),
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;&JHFFaﬁﬂ Kl = | SL

We hve Vv, = 2Ly Ry =6 1A'l = GV
Va = vy~ 8V (hetavse of 8/ src)
Vg = s+ Lx'R3=~2U+1A*3&=IV

For completeness, we set R,=245z
Vg, = +l2V

Now we pl ug our cempo nent and m:leuva{h,ge
values inte our Eﬂ’ns Srom part (a) +o
verify that eg uqtit‘}z s satistied.
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The egf;?ﬁ’ are all zatisfied.
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For the circuit shown, write three independent equations for the three mesh currents i1, i2, and i3. The quantity vx
must not appear in the equations.

s0l'’ns We First write +he d&Penalent variable

for -the dape.nden*f: Sourde cnh terms of
mesh currents.

Next, we (ook For supermeshes. Here,

we have a SMHPEPMEE}‘I cﬂnsﬂs-f:incjr of the
L and 3.3 Cr.wp:é.

Carotnd outsi

oF ‘;‘1 and ta —Vag — E.:.-: Ry = oV
[oojp-s‘)

E—Eﬁn "Fnr

E'JIE"B Lr.ﬂﬁpﬂ'. _L1+ 'L.a zﬂf.(‘Lz‘R-a)
El"z_ iﬂﬂ‘P'p ._.L"Z. R'i.‘ - VEZ = GV ]
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9.

o b

Find the Thevenin equivalent circuit at terminals a and b. ix must not appear in your solution. Note: o > 0.

dol/n- The Thevenin e§uiuqlen"1: donsists ofF a
Ua[{:c:t-j& seurcde apd a resistor.

A

NG

b
=

UTh eﬁu.q[.ﬁ +the vcl-f;a.-gﬂ adrog8 q,b (with
ho-‘chlnﬁ connected ).

The mesh-currert methed is convenient here.

oaq
. . Re -
1.;5 C@ ""x %,th "‘"Th
—oly =
We }‘ﬂv@. [,1 = - i"’E s’LnC'."E. F_,_s E.s (o] o "U’\E' c-l.l'&ﬁiahe.

EA«je of +he airdult.
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For +the ruc}h‘t Lac-[.\, we |jhave +Hhe -?n[l_owuhﬁ
UDL‘tﬁjt cirmP e.ﬁn

':i-E.-x_;.-x EI'J"*LI RI_LszEGV
i

ST E"?ﬂ [Eﬁ.—(ﬁl‘b R-;_)‘l = *L,ﬁ RL

ﬂ't_'{ﬁr*_ﬁ?.‘j

By Ohm's law, we obtain Ve ®

1) = Ly Kz = Eﬁﬁ R=

To AFind RTJH we c¢an shert a to b
find +the sMr%-cnrcuii currept L“de and
compute Rrp by Ohms law:

Kih = Vo
Ldd
¥ q
Ky
DLL"
=oV
: b

Becanse R, s by-l:q-_'-.ﬂﬂd b}; a wire, R; has ho
Voltaqe adross it and has no current:

-

Lx EDA

Thull,"s] ULL}( = OV.
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Now we ocbserie that R, is also faynpqﬁsw{
by the wire From a to b and carries he
current,

Tt follewss that Law = =14,

Lsd DL'_H(R-IFI'R?-L
- L
Rrn= KR
R;‘I"Rz‘d oL
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10. Calculate the power consumed (i.e., dissipated) by the 2vy dependent source. Note: If a source supplies power,

the power it consumes is negative.

3A

N 2oln:  We can solve +this problem by any method
N we dhoeie, Node- voltage or mesh ~currerts
oS could be wsed, but <convertin the upper
10 ‘% Lefthand corner to a Thevenin eguimlent
200 yieﬁdﬁ a SLmPfE v-loop.
] Lo
o b
EAT] .
. <i> H = ooy (t
100 _
TAVA 268
+ vy — a
a
W .
\,U\ Now use mesh-current Ly =
teov (1) 00, Vy = =1, -l
L
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or U (20@ + 4o - 200 +lo) = looV
or LI = looV = ZA
So .
Tt follows that Vy = —2A- 105 = -20V.

The power for the Aef:andant sre 18

p= ZVx+1 = 2(-20v)2A = ~B0W

Fh:: — 20 W
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