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3.1 Find /, in the circuit in Fig. P3.1 using nodal analysis. ©9$

VWA
10 k()
12k0§ 6 mA 6 kQ gsm
I()
Figure P3.1
SOLUTION:
31 do e naded
@\, Vi 1 aVV
v, _nnEE’ T-L L 3 S*_"Ej__c.
| jr_nj @V, VarWi Vo e g
f.‘?l\.l' 512_ ?3 _Iaq..
Li=rvn f=lckn Pg=fkat §: m=V2/%,

V- 3k R | F:L:G: Lm;[
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3.2 Use nodal analysis to find V, in the circuit in Fig. P3.2.

3k0 2V,

Figure P3.2

SOLUTION:

3.2 Find V| e wodak

EI Vi é) ‘% \"rl_:'f! ¥ "'F... Va o, I5,=0
.h z s E‘r
R =3k Po=Ryg =By =2kl rvlm

Tyi=bmA Tso = dmb
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3.3 Use nodal analysis to find both V; and V, in the circuit in
Fig. P3.3. PSV

D
—
_/
2 mA
Vi Vs
2 VWA * A% * O
6 k() 2 kQ) +
12mA<D < 3k0 S 6k0 S 1k0 v,
£ & - 5
Figure P3.3
SOLUTION:
33 Fird Y, ¢V, b.:l rnodal.
@V, 1y, -1, FVp 4_"-"‘-—"J:_ .
Tn R

V, v, M

(I YV N

%‘ - % N CVpt " T ag Vo, v
I,0 ¢ L=V, .

A R el

Qi=3ka R =ey=tle Ry=2b S B

] Vo= Z91N V- zzﬁi“u"

o=Vl T2zt I, =2.A
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3.4 Find V| and V5 in the circuit in Fig. P3.4 using nodal

analysis. Then solve the problem using MATLAB and
compare your answers.

Figure P3.4

SOLUTION:

3.4

Fivd v, v, 'bk-' g Lol

S17 7% L N = o
f €,
@ Vot —Ty v VoV Ve Ve _
Es =Y FZ;{_
LV, = ov W, o= BV
Bi=Ty=lbkar P,=4dkao %.3kn -
Fosi= Loy Tog = 4y
m(,'l_.‘l“rl.,( F?EY f‘ﬂal-_’{_
i _ A \ W .
E, P T, l,IIK t\ 52 J—_“I
R J—+—L+-é,_—~ Eul\ . Ts
L " K, %®a S S N W -

Continued on the next page.
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3_4.txt
MATLAR WORE

Factor 1/24000 out of conductance matrisw,
EDU» g=[12,-6;=6,18]
g:

12 -6
-6 18

EDU» i=[-0.002;0.006]
i =

-0.0020
0.00&0

EDU= 24000*%inwv (g) *i

ans =

o =]
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3.5 Find /, in the circuit in Fig. P3.5 using nodal analysis. €9

wy, v
3 kQ 2 k) 1,
9V 6 kQ) 2 kQ) 2 kQ)

Figure P3.5

SOLUTION:

3.5 Find T Lq nodal.
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3.6 Find I, in the network in Fig. P3.6 using nodal analysis.

IO
W———— MW —
6 k2 4 kQ
6V CTD g 6 kQ2 Ci) 24V
2

Figure P3.6

SOLUTION:

5 Fed 1 Lu, hodak |
@".-ﬂ? V, ==V

v, . ' -
El @ - Ei‘ & U_I. .k ‘-._,__Li? =
R‘L 24y ?1 E'?.. T"ﬂ

Ri=2,= Lk P=dln ard T,- (Vo= V3) /v
V, = B.57V
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3.7 Find V, in the network in Fig. P3.7 using nodal analysis.

cs
o+ V, -0
VWA VW —>—9
6 k(2 12 k(2
12V<+> §6kﬂ Ci)cav
{2
Figure P3.7
SOLUTION:

3.7 FrnaV, J:n] noded

T
Vi P +M;u_ V3
/L) 2 i 2 @ v,: V,- Vi LV v aVs
T = _— — :‘B
12V = ji_ll-!" fa [.1‘ F,._,_ E'{,

av @ N5 Vg = LV

Eu"‘ l??jrélcr‘L
J:J.I"\J\ 1'\.|!4_‘,'.'-‘ V'}."\J'E

R’s.* 12 et
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3.8 Find V, in the circuit in Fig. P3.8 using nodal analysis.
PSV

GDmV —s G)smA

Figure P3.8

SOLUTION:

3.9 ind V, b7 o dt

"'.||I1T-— |21'|_||
Vi, Wy
2, T e UIE VI."II‘JII U'L*'\v'lt, + S’KIO'J':D
= [ R
s R, =3
J2v WV CJD .FMH
+ @ vy V, ~Va WV,
L R’j vr"’ N ¥ ?3
S S |

o]
Er]‘-‘-il;idﬂ, iZ-L-’ A ( 23 a r_fm .
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3.9 Use nodal analysis to find V, in the circuit in Fig. P3.9.

4 kQ)
VW < VW < VW
2 kQ) Ty, ” 8 k)
sv(+ §4m gsm ) 2ma
L £
Figure P3.9
SOLUTION:
34  Find V, bu\ vodal
V, =6V

" w ‘*’ ‘~’1
RS g
by P i B 2,

Q=2 1,- By=4la

T 4= Ee= ?i’-ﬂ-

@ Vi VY L Ve oy V2 ~Ys

@ Vst NpVay Vp vV
[2s By Ry

=0
@ Vy* V‘!-Uf‘ - lxla"i

and \ju S PY ‘“\‘lg

Vo254V V= f.8y Iuﬁ'—’f.w)
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3.10 Find /, in the circuit in Fig. P3.10 using nodal analysis.

1y
N —— e A
4 kO 4 KO
6v<i> %41@ %4!@ (DzmA
L L

Figure P3.10

SOLUTION:

3o Find I, hj hoded.

Vi 1 vy o Vs

@ Ny Wy =\ Wa v_o~V3
! ho V2 g Vam V3 o
év(A\ % F’-‘f EL) Zrm A R N 23 Py

d,b;\. P = 4 1:.["!_ B's

anh L,= V- l'*-{?
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3.11 Use nodal analysis to find V, in the network in
Fig. P3.11. Then solve the problem using MATLAB and

comparc your answers.

A ——t —— N—t o

4 kQ 4 KO +

6V j) §12 kO Cl 2 mA §12 kK  V,
IS ’ £ O

Figure P3.11

SOLUTION:

3 Find Ve b"l nadal. 4 MATLAG

E'l '1'?_4_"_ 3
@ ""I::n : V_Gaé\’} - \iﬂ_’_ = m
Ei=4ks Py=12bn Bs= 4l > Ra
Y= 2k 1\%: -0, qg\/—_{
fu e BT cPr(rw-.
! 1 ~
[— © o v ,
-1 I R - .

By % 1‘7—.;r T Py ¥, - 2w ?
o - "/’51 'é? = V. i ©

Continued on the next page.
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3_11.t=xt
MATLAE WORE

Factor out 1/12000 from the conductance matrix

EDUs» g=[12000,0,0:-3,7,-3;0,-3,4]

g =
12000 0 0
-3 7 -3
0 ~3 4

EDU» i=[6;-0.002;0]
i =

6.0000
-0.0020

EDU» vw=12000*%1nv(g)*i
W=
&.0000

-1.2632
-0.9474
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3.12 Use nodal analysis to find V, in the circuit in Fig. P3.12.

A% VWA * O
2 k() 6 k() +

3k0 <
5V Ci) Vo

6 mA T 6V \ +

Figure P3.12

SOLUTION:

"u'r|, ?—l,. Vg |

N . r
+ @\J.,_- \*’_11”_1 - Va Ve _ ﬁ,xm”i=c
£y £y 2y
V.
r ™ .
OO L A A S S
Y, _ TZ?_ FT

o

—
biezvn R-ben B-3kp L‘r’f 0. z?ﬂ
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3.13 Use nodal analysis to find V,, in the circuit in Fig. P3.13.

AA% * AA'%
6 k(2 4 k()

12V CID +—O (j 24 V
_|_

4 kﬁé V,
| _
Figure P3.13
SOLUTION:
3.3 Fird WV, b..‘ hadal.
vV, o=~ 19y Vg = 24y
Vi Hove ey | 5
r_ .
L @V,: ll"'_rl__il—b H""jf';.“_fqt:' + \:{E..E.B':-D
= 2z R
= v, 24y
[/_“&.-"C—P E @ \J.-_): ‘Jna—"u'z v Vo
KHT Py T O
PR
F{u-: b P | ‘u‘r—l
Ri=bkn Ry=Ry=4KL o
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3.14 Find I, in the network in Fig. P3.14. €S

6V 3 mA

(DsmA %GKQ %41@ gskn §6kQ

110
® ® ¢
Figure P3.14
SOLUTION:
B4 Fing Xo.
V'I “Vl-— (."J
Vi
s @ugq' Tt sy Voo
T, . Py By
L
@ TEAP.' I-S["}'_‘il_ ; Va \3 Vz _
= By=bla R,=4kn By:3kn & Tf; E; HT?ZFD
Tt 3mA T, s also, To=VNz/p,
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3.15 Find /; in the network in Fig. P3.15. €5

3V
+_
A
2 mA C) 3 k() 6 k()
I
Figure P3.15
SOLUTION:
3\ 1;!."""-;:[_] .
"'.Irl 5V 1.||'1 “'-H’V-;_, = '_:')‘\,I'

zﬁﬁk@? %E*» =t, @vef: Vi, Va _zxoleo
. rij P‘i 1?—1

(WY
bl
17':1' (= L bT mA i

E=3kn B =(en
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3.16 Find I, in the network in Fig. P3.16.

IO
wY
4 kQ) 3 kQ)
2 mA 12V 6V 2 kO

Figure P3.16

SOLUTION:

2, Fivd o

‘Jz':' N AT, \;E-‘:{G\-"I
v va Fz ID "u'li (_’b\"jﬁ Vi ".J \-fl .;_I]_
— 5
El 122

I-S{ |2U uv jh

v Ps
P2 bk Ba=4la Py:3kn Py=zla

-If;l:' 'lf.pl"r'\ﬂ'. |
T3122 mh BB
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3.17 Use nodal analysis to find V, and V; in the circuit in
Fig. P3.17.

110V

@

Figure P3.17

SOLUTION:

3. Fmd Vy and Vy b‘.] Woed 2(.
Ev= vz ¥a= 2i4yn

Rg=lon - I20

@ Vy 5= Va . Y2-Vs
B, s

@refr Tr Vi, Va Vg Vy=Vs-V, | Vy= 30V
| Py E )
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3.18 For the network in Fig P3.17, explain why the resistor R
plays no role in determining V, and V,.

SOLUTION:

318 ﬂlﬁ Sleuh in M s-‘mrLQ r_ir':.u,;_?‘r

5 D53
Leﬁé‘. dhe  1-A Curfrent Seurcc % M ’hgﬂ
T ‘uw

‘Q“k-a.r Mq CMrfm:i' o '1‘1‘5 brﬁ'“cl“"; —— r,'.l

ihﬂﬁfmw o—j_ Hha VAM.“—%TZ-
S‘T“a. Ve 4U\r e:fﬁfewt. m-»‘—; (e ilru_ berameh s Lur«re.\'\‘k‘]

H yelew of B does war ivpack Vi o Vy
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3.19 Use nodal analysis to find V, in the network in Fig P3.19.

1 YWV
* 9 kO
2 kO 3k 10k V, + !
Ct)mv 5, 1kQ - V_.% 9kQ §18 kO (D
1kQ 7kQ 22kQ 2Vy  ~ 1 mA
) <
Figure P3.19
SOLUTION:
3-|ql F;P\J«UD L:\.-J Mfﬁd
vy
+ 'E'Y
L3 Ve +
ll'Lsr‘v' ‘[’21 Ql V-L \"y E ¢ 1'- 1NP‘-
2V
1 D\"f
Li= Yooo / (Zooo +100a) = 7500 Py=pkn Ws=aka
E’f-i, = alﬂlﬁﬂ/:/l'soan = é, 1'5‘_]"1. TEZ: 3000 4 (_.I"C:'Oo /;rfz)ﬂﬂi‘h = (_J[S.S-«jﬁhnn
VllT !4#\.1' \ﬂrz = ZH‘J\' "\.'rk - “CLD-"'E (2‘{\= LV
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3.20 Use nodal analysis to find V, and Vj in the network in
Fig. P3.20. Simplify the analysis by making an
insightful choice for the reference node.

+ Ya - 4+ VB _
vWWA vWW
30 2 ()
6 () 1A
502 210
9V 50
Figure P3.20
SOLUTION:

320 tivd WV, eV buh o dhak

. . y= V3
LYY
In 2 ViV Ve v N
b 3 s -0
b 1A
IU -"b
4 =\l
{"ﬂ_ \J—li'\f-_a.—_ ='-.]
Ay ?m 3 2
Va ) v _
3 V2 Ma-Vx_ o
Z I

Vg = -Vo Vg = - 0.33V
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3.21 Find /, in the circuit in Fig. P3.21.

NN ————— AN——
4 kQ 4 kQ

ézkﬂ
24v(i> 1o gzm

®
Figure P3.21
SOLUTION:
321 Find 1,
Wy Vg AV
-ﬁm._-—[qm._ v =24V
By A E—?_I_
?i Ulnul + HE-_{’ + Uz- =
zdy To %m R 23 B+ By
by —
] T, = Va-b E%* L9\ mA
oy El . R
.El'-"E-g .-:J-![-Lﬂ_

=¥y =2kn



Chapter Three: Nodal and Loop Analysis Techniques

187
3.22 Use nodal analysis to find I, and I in the circuit in
Fig. P3.22.
IO
vWA * VW——t¢ VWA
3 k) 3 k(2 2 kQ)
1kQ§ (i)ﬁv (DzmA 24@)
1
-
Figure P3.22
SOLUTION:
3.20 Tind Lo gud I F"]‘ o dal
____:'ri &E_ . V. Eh" looor 30ea = dpep
T‘D
E’i i_- [AY) jhﬁé E}é P 5% Zose+doen = Bl 18
A T
ov Y= 6V
V=V -3
s ——QJL V) /e, ! [21,1 R P vl’/ﬁ—g
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3.23 Use nodal analysis to find V, in the network in

Fig. P3.23.
vV /:\3 mA. § O
4 k() —/ 2 kQ) +
2kQ§ 6V §6kﬂ §1kﬂ Vo
= & O
Figure P3.23

SOLUTION:

3.23  Finwd V, by nwadal
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3.24 Use nodal analysis to find /, in the circuit in Fig. P3.24.

Y~
Q

12V<i) 2k0 2 S4ko

=
Figure P3.24
SOLUTION:
324 Fivd T 'I-.u} pdal,
Vo =12V
\"Ir_lpllli‘ + ‘l.,;,r_?__ ¥ IS, = 0
2, =
V3 Vi Vs oo
F By
and, o=V -Vs
E,I':_ E.ﬁ{ﬂ‘_ sz tLsL ¥
i. _
Ly=2kn & =4l 'L-_.Dn -~ 0.33m K

Tg= bl
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3.25 Find I, in the network in Fig. P3.25 using nodal analysis.

AAVA
2 k()
2 mA
o v @ ' ]
3 k()
6V 1 6 k() 4 k()
Io
Figure P3.25
SOLUTION:
3.25 Tind T, L? nadal.
Vs W

Y2 - Te=n
¢, By
-_"1"_-5 — ""-'"z g"f_

Q= 2L ys3ln !ia:oﬂ
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3.26 Use nodal analysis to find /, in the network in
Fig. P3.26.
@ VWA * VWA
1 k() 2 k()
6V
2k0§ 2 kQ <T>4mA gzkﬂ
IO
O
Figure P3.26
SOLUTION:
326 Fiwd T, by wodal.
N, -Va = bV
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3.27 Use nodal analysis to find V, in the network in
Fig. P3.27. Then solve this problem using MATLAB and
compare your answers, ©9S

1 kQ)

|
Clhl_>
o
53
-
.
+ 0

1 kQ g 1 kﬂg CT) v,

Figure P3.27

SOLUTION:

3.27 Find V, by reded and taTLAG,

Vo =N =12V

o

.51-*- U ': vn —\J"“:‘ 3 "null B - u‘i _ IS

B ]

Qr"&i'- E ].-UL f—IB

=<

TV, -~ av |
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3.28 Find V, in the circuit in Fig. P3.28 using nodal analysis.

PSV
Q 6V
_/
1 k() 1 kQ)
L VWA VWA * O
_|_
1kQ§ 12V<i> zzm v,
® & O
Figure P3.28
SOLUTION:
228 Fiwnd V, \D.T vio b ak
"Ulrﬂ”'v| = E}U W= V2N
ax Suparnoda,
VimVa L Ve Ve-Va Ve |
% by Py R’y
1 vuf | o 'SUI l

Bi=p,= 2qg =l Zy=2vn
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CS

3.29 Use nodal analysis to find V, in the circuit in Fig. P3.29.

D)
\_/
9 mA
+ Vo _
< A'AA o VAN *
12 kQ) 6 kQ
6V i) 4k 2 CT 6 mA
@
Figure P3.29
SOLUTION:
729 Fid Vg 'r:&j e Ak
Vi= v

¥ Il-!r—z: - Lr.ilfl = 3
= N s
@ V% ; Vi-Va - EE v T IS‘L.
B
'?*'hdl V.b = "'nr'-,__"\llrs

Y\;:= HoV
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3.30 Use nodal analysis to find V, in the circuit in Fig. P3.30.

8V

2 mA

Figure P3.30

SOLUTION:

330

Ri=2kn 2= 4ka Zy-2in

=4  T5o2mn —
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3.31 Use nodal analysis to find V, in the circuit in Fig. P3.31.

)
T
6 MA
+ VO _
| VWA ¥ VA &
12 k() 6 k()

12v<_

Figure P3.31

_|_
\J
o
~
-
A%
-
NI
no
3
>

SOLUTION:

3.3 Fiwnd v, 1'“1 o dad
Vi= —l2V

@V, : M + \'f_"‘*'. + \I”'"}quj =0

——

l'\-'rn = l""'al _\"'Jl'i

\""ru’—‘- “iﬁ‘kf
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3.32 Find V, in the network in Fig. P3.32 using nodal analysis.

CS
VWA * AA% * VWA * O
4 kQ) 4 k() 2 kQ) +
6V (j) CD 2 mA (D 4 mA < 2k0 v,
F 4 o O
Figure P3.32

SOLUTION:

3920 Find ‘ml o dal .
l.
{g " @Vy: E‘jrh Va-Vr, ¢
(o N ISl '1:3?_ P_uf. 2 B T

Ri=¥,=dn  Ry= 24 =2k

Loz zm 't51.= 4mn _F-;_ ﬂ“‘f“
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3.33 Use nodal analysis to find V,, in the network in

Fig. P3.33.
P
1 kQ) g §2 k() é 1 kQ)
2 kQ 1 kQ)
L 4 YAAA < VAN !

+ O

12V i) 2 mA 1‘) 1 KQ

Figure P3.33

SOLUTION:

3.33 Find v, f;,_r Modal

W . Vi =2y
e .
Pﬂ?‘; IJL]F @\Lﬁ-‘ \{ﬂl 5_“_"}_?_31,‘_ U,}_J‘,.J‘}:Q
L L—-J'\M 'U'D Fr_l ?O ‘323
Re e
@V T ok Ve, vove
ov O
iz By=Ry=Re= lr R, =f=2Lp
@Uo‘ \JEFV_“ ¢ Vo u VeVy
T =@ I
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3.34 Find V, in the circuit in Fig. P3.34 using nodal analysis.

- ® O
+
1k0§ 12V j) EZKQ Vv,
1 kQ) 2 kQ) -
L VA * vAA < O
v (1 1kQ S C], 2 mA
-
Figure P3.34
SOLUTION:
3.3¢ Find Ve lbui hnd'w,i.
WV = -"{ﬂ"u' ‘Jq_ ___,U_LE 2V
@%r va-ve viwy rolo
Tl T?—ﬂ_g
@ Suparnadd

t_)SUF"*“ﬂad.L o
i2|‘: ?_L-:H?! .—_Illl‘LcJ'L :ES‘: T mA

q-Lf-}'—‘ll-z‘g--"— 2l

L Ve Ve e
=X 2 _E3-

VU = V.{,—UE

Wy = 8v|
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3.35 Use nodal analysis to find V, in the network in

Fig. P3.35.
-
6 mA 1‘) 3 1 kQ § 2 kQ
1 KO 12V
——a D o
_|_
ev(+ 1kQ = 2k0 2 v,
' - O
Figure P3.35
SOLUTION:
3.3 Wse modgl o ;»qL v,
‘#.Z-—.{,,"..l Vi, =V, =12V
q e
@ fuf?-ﬂ-f'r\.gg_;_‘.
Ei?- — \'r" - \"I'“ =
BT s R T
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3.36 Use MATLAB to find the node voltages in the network
in Fig. P3.36. €S

Vi

Figure P3.36
SOLUTION:

AR s AT e Tivd vodn uo \leags.

Vo o= lzw

-\
@‘U"‘ \-"1 N +_V1-—‘J'\ - I5|
', =,
@ V3 \"_r.fdw:‘ V2o Fy + T, = o
Ba
& Vo - Ve =y W
TR
Fi= 2, =Zc=lkn ) =g Pe i
Fa=%y =2k P adrehe S
— -
Tsv=2 rah Ty, = e A o I =] o \rll o
- -1-.L - i \
T T, = o T Vo T3
£ — b N I T -
E - o | |vs T,
~ O o a4 T
L e o 7, " by WJ 52
O Mo B

Continued on the next page.
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MATLAE WORE

Factor 1/1000 out of the conductance matrix.

EDU» g=[0,1000,0,0;1.5,-1,0,-0.5;0,-1,1.5,0;-0.5,0,0,1.5]
g:
1.0e+003 *
0 1.0000 0 0
0.0015 -0.0010 0 -0.0005
0 -0. 0010 0.0015 0
-0.0005 ad { 2.001%

EDU» i=[12;0.002;-0.006;0.004]
i =

12.0000
0.0020
-0, 0060
0.0040

EDU» w=1000*invig)*i
o=

11.5C000
12.0000
4.0000
&.5000
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3.37 Determine V, in the network in Fig. P3.37 using nodal

analysis.
> 4
2k0 2 (T 4 mA S 1k
6V
() N
® _|__ s ——|— P O
—/ —/ +
12V
2k0 2 S 1Ko 21k v,
é < O
Figure P3.37
SOLUTION:
337 Find Vo by nodal.
o V; - "'J'Il—l"ufl_:{,"nj UE_..‘JL‘;‘_'E.U
E by Esi % . @Vai  V3-V L Vave T
2\ =, ® 2}{ N
F"L P—ﬁ . Lrgd - v, ul 3 ]
— oy M —_— =z
?'1_ ?‘) E—T
av
E[::H=3m Tz dri) an-ﬂ

{?3__ Bt.t‘—-f—r‘:“dl
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3.38 Find V, in the circuit in Fig. P3.38.

$ =
2kQ§ gzm %H(Q CDZmA
4 mA
O\
[ — P + — % O
- — C
6V
1k 2 S1k0 +)12v S1k0 v,
= 4 O
Figure P3.38
SOLUTION:

3382 FiladV,
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3.39 Find V, in the network in Fig. P3.39.

2kQ§ Cj)av (j)mv gnm

2V
2k0 2 T)4v S1kQ Sika V,
2 & O
Figure P3.39
SOLUTION:

139 TFind V,

o

1351 KL

-+ iz +Z+—UG =

Vo= =12

D
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3.40 Use nodal analysis to find V, in the circuit in Fig. P3.40.

< <
2m§ (j 6V §1m CT 2 mA
(N VA
o < ) & — o QO
N/ N <
4 mA 12V
2k0 2 S 1k S 1k Sk V,
- + & O
Figure P3.40
SOLUTION:
340 Frd Vg by odal
V‘n__._ ?—4;&;__=2L1L
TE'! él’-"v‘ 1"{- p-?*Eq.:‘EZ_r:.EGr-tm
W - W v
<
L5 : I-S‘: 4!!‘*]'3"
R, s T
— Igz = 2B
"'u"p__"Vg =LV Ve =N, =12
rf":;‘}"'f‘-l.-T 1""-1. 1"“'"?—4_ Vg . Ij“
E| 527__ [Unwi 75? I"u"r]
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3.41 Determine V, in the network in Fig. P3.41.
L >
1kQ§ ézm <;>2V én«z
v |2V
¢ VWA * — + * 0
7 c
4 mA
w®  Ow oz Q7w
< & g O
Figure P3.41
SOLUTION:
341 Fiwd v,
. lewvis

{f‘-‘.'z. "_14'Iu|+.'uu = O

V- € axio) (163« —ay

Ve ( WV = 8\!'
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3.42 Find V, in the circuit in Fig. P3.42.

L .
12v<i> gzm <D4mA §1kﬂ
2 kQ) 2 k()
¢ AA% * VWA * ¢—O
+
4V C;) S 2k0 S 1Ko Stk V,
& O & O
Figure P3.42
SOLUTION:
342 Tind v,
- . o=t = L
NP
lzv (£ m t; [leat D-.)j c,{,—w_',_;;{ Ihaj Yo EQ'J:&:_H— o \ngl‘.
PR
i Kvi- 4-12+ TRy + TR, =0
v —~ 1?,.3; Vo
T T: t] - j'_—.t_'\ = 4‘1"-'\;3\

oenn [
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3.43 Find 7, in the circuit in Fig. P3.43 using nodal analysis.

¥ <L
1KQ<§ 4 mA %1@) %11«)
1 kKO ﬁ-v\ 1 kKO
¢ VAN @ ) A AV )
1KQ§ 1 KO Cj, 2 mA %11«1
I()
< < ]
Figure P3.43
SOLUTION:
743 Frwa I ":u-a o dal .
VT
Ode =V
Fe- 7,
y e
3 A Vi Toi=4 A
Ty %ﬁg ISLTZI"“JEI".
‘L.,rg ._\.rz; 12,
@V,: ViNs, VMoo, v -Va_ g
=N = Ten
@Vt LN vV vy oo
e T e
@V‘S: \urr—U\_'_U;--—vngu US__U.r:ISi
E (o T2 4
@ref: M va M o T, -0
P Wy g

-ﬂ:,:t

T = Ve /Ry

5. 47mi
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3.44 Use nodal analysis to find V, in Fig. P3.44.

>

T —
\/2 I,
3mA<D $10k0 $10k0 V,
[ o
> O
Figure P3.44
SOLUTION:

349 Find v, by nodal

W
__._r' P
& - .Dk_ﬂ‘%l‘g _1%4-\."
3“1.& _r) - h “_h._;-q "
L .y e S
@I""l. 3‘.&:1_1._1 U| A ZI'): 13‘ = Ei_
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3.45 Find V, in the circuit in Fig. P3.45 using nodal analysis.

O
1 k(2 +
12V
1%
70 é 1 kQ % 2 k() V,
> < O
Figure P3.45
SOLUTION:

.45  Fnd v, 1%:\.] nodal.
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3.46 Find V, in the circuit in Fig. P3.46 using nodal analysis.
Then solve the problem using MATLAB and compare

your answers. €95

—CD) AM—p o
P 1 kQ +
12V
21, % 1kQ 1 kQ % 1kQ v,
I _
& = O
Figure P3.46
SOLUTION:
2.0 Find Vo by mosld £ mATUAR
VL - Wy v, ‘uf,,-‘vz_= V2
-I 12w Ry
VA § Rr Ry @Vy: VoV, v
. i

—_

Al 2= IL.IL
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3.47 Find I, in the network in Fig. P3.47. PSV

" &>

2 k()
40001,
2k0§ 4 kO 12 kQ <D12 mA
IX IO
Figure P3.47
SOLUTION:
347 Tind I
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3.48 Find /, in the circuit in Fig. P3.48 using nodal analysis.

VWA
12 k()
12 kQ% 12 mA 4, 212 kQ)
1/, 14,
Figure P3.48
SOLUTION:
348 FndTo oy rodel
@v: Tg=vi  v-Va
Vi —V VL E' i'?_‘J__
HoL " : ] Fs @
b 43, EI‘: DV, - V_Q?: N v_ijr 1T, = o

Au E=12k. Ty - )z2ma
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3.49 Find V, in the network in Fig. P3.49 using nodal analysis.

CS
I,

——/ A ¢ * O
10 k() +
40001, §10 kQ (D 4 mA %10 ke V,
3 < ® O

Figure P3.49

SOLUTION:

Fﬁ L{ﬂ F'IH'C! 1""'rrl:i li’)vi I Dd_J—L
Vis - 4ooe T,

Wy
- Y, W— — V.,
| = v ] T = Us -V /1,
‘fﬂbal’-c ']zl &, Ef;
_i___.__,_, @V,: Vo, VoWt _ 44577

ov [ ¥

RI = f?_ = E_j‘ T_ioh_n_ {_,H__
Wy = |5ﬂ
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3.50 Find V, in the circuit in Fig. P3.50. PSV

VWA VWA & O

+ 1 k) 2 k() +
2V

| % é 1 kQ X é 1 kQ) |%

* 2 mA 1000 0

. O

Figure P3.50

SOLUTION:
3.5a IHind Vg

?-.;_ v\ Bz 21 -;EZ;ELE__:.HK‘HH

1+
ELI%K zmﬂx@ M= Zp v, P, -zun
man;

NGM P’m-.\ < 1% £ '}H'Lt,'_'g = \..f‘n"\.l'ﬂ \"'l
_—
\Unu'ﬁtﬁo_ .Di\_hc;'ﬁ""
AVx o Ve-Vy 4 Ve
ux: \Ilrj; ..... __j LOon EE ?—4
L ?—ﬂ‘?’g_

Vs Vi/2 - v |
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3.51 Use nodal analysis to find V, in the circuit in Fig. P3.51.
In addition, find all branch currents and check your
answers using KCL at every node.

AN > o O
12 kQ N 2 kQ) +
20007,
6V C;) 4 kQ C‘[ 2 mA SakaV,
I, _
> = O

Figure P3.51

SOLUTION:

351 Use  nodel &q»ﬂ«g‘sfs +o qefvw'»- Ve & check vie Ker.

?_‘-:u,h_r;__ 2, =4kn
s =2ke Ry~ 4kn

Tu=Va /oy
Cp Vs Ve Lz
3
Il: thﬁt Fy= ﬂr"{%},«f\- I‘z-:w *l'ﬂﬁj}ﬁﬂc Iy= e!.”f_j:-fuﬁ
S T t+Tt Io- 07 7144+ L43 -j3557=0
& Vs Tr + Zxio™> = Ty ~1357 p 2000 = L43

(@ ref: r +I, +Xy = 2xio ° NEFLER Y043 =200 =0 Vv
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3.52 Find the power supplied by the 2-A current source in the
network in Fig. P3.52 using nodal analysis.

]x
——/\/\/* & < 4
4 Q)
+ A f
10V _L 4 Q) 2Ix 5 2 A
o - &
Figure P3.52
SOLUTION:

_ ’- V= 1oy
\J‘ P “{— !
40
Iy 'E[:-.R @21"6 éi.ﬂ,. C#E.ﬂk I}{ = ‘H{E_uru
i ] A . -
N
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3.53 Use nodal equations for the circuit in Fig. P3.53 to
determine V, .

()

_/

-12V
I, 4Q 4 () 2 Q)
e A AN AN vWA

4A<D S20

Figure P3.53

SOLUTION:

Find Vo b e analyii
12 = ."Jlb— ‘J'L

2T, = g

Tse ':(\I' . -"u"L) /a.
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3.54 Determine V, in the network in Fig. P3.54 using nodal

analysis.
P
o7, <],> 1kQ = Cj, 2 mA
7, 1KkO
T AN T AN .+ o
1 kQ +
1k = 12 v 1) 1kQ = v,
l : o

Figure P3.54

SOLUTION:

T S Fimd o L.:...:l [ ghaijﬂ'i ;

vz
A Pty o= Ve
21, & 4] Zmi N
Bs T, z= Tl
U'I. Pg— v NN
L E‘.l- . I“xf = "‘lrj_ -'\'llb
2 4 Fa
5 12V be 2w,
Oy
Lt Nyt 2Ly +2Zx10 3 + \JE-‘J2= o
L
o N s 2T 4+ N2-Ny o _ oy
P‘z ES
s v, o 2_x-|.n'_j t+ Va-Ne _ No
Eo Ps

Soloe fi V. (Vo = =]
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3.55 Calculate V, in the circuit in Fig. P3.55 using nodal analysis.

4
2KQ§ 1KQ§ 1kQ§Vx

t0

12V i) 2Vx<1> 1k 2 v,

Figure P3.55

SOLUTION:

3.95 Fivd V. L_-,\ Vo dal ﬁ_"\élz—aﬁl‘i.

tay
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3.56 Using nodal analysis, find V, in the network in Fig. P3.56.

-
1kQ§ CT 4 mA 311@
P
® % $ (_—D : _(|_)
2V, J_r> %1 KQ gekﬂ Vo,
& & (_)

Figure P3.56
SOLUTION:

356 FindNe \oa wodal anaysiy

A N k] _""F'EI'
.‘l_
A sopenal Yoo p N2 4 Ve-Ns 4V -V g 40T =e
Fs F'“r =Y ¥
Se e b B
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3.57 Use nodal analysis to find V, in the circuit in Fig. P3.57.

(DE
$:

Figure P3.57

SOLUTION:

7.57 Fadv, L»\ o kad analysis
=¥y = By =Fys g~ len

Py = Bynty-2ln

Vq—\l"i = i
U"}, - \{2._' ANV

\JK:\J'LF.
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3.58 Use nodal analysis to determine 7/, in the circuit in

Fig. P3.58.

-
1kO= 1kOQ = 2V, =1k
I, 1 kKQ 1 KQ
4 AAA $ AN AN =
1 kQ 1o N

2 mA i)

Figure P3.58

SOLUTION:

3.58  Lar woted ko Hndl To

— Tz =M V2N 2w’
£y -
ark Vs YsmN¥z oy Vs-Neo, vy N
= e s
ax Nx Max oy Vs Me o NV
“2 s Boe
ll.:_iu.cii.,.,tll . :%’;r‘iq-‘i;}/z-;
d
Ng = 2w Wy = 4

ML s = L\
V"'—l -—I'HJ" - Z\Il)c_
V= =AY
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3.59 Find /, in the network in Fig. P3.59 using nodal analysis.

4 Sy
1k0§ (j 12V §1kﬂ C‘]‘ 6 mA
I, 1 kQ
¥ VA ¢ INA——b VA 4
1 kO 1 kQ N
2V, I> 1kQ = <T of, 1kQ =V,

17 ~
2 L

Figure P3.59

SOLUTION:

3. F"JIL-"-L E Zla, )
59 % g eded atndloeds

Lrnld

+ AV, Vo =o
Ix= U‘E "’F'L:
ok \Jj Vg -V, + u_i _,\i"" lrvﬂ’__\'lﬁ =2Ty
?—1- = _ﬂ
Ok Sprcwod ) ViVa o Vi-Ny fserDq*\“'Er__“\h S i

Nz = —lL2v Vg = LbsWY I = Z-Bsmk
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3.60 Given the network in Fig. P3.60, we wish to deter-
mine the power dissipated in the resistor R;.
(a) Is mesh or nodal analysis the most efficient
approach? Why?
(b) For a nodal analysis, comment on the advantages of
selecting node 1 as the reference node. Repeat for
nodes 2, 3, and 4.

(c) Based on your results in (b), write the node equations.

Figure P3.60

SOLUTION:

3. lap Finde 9ewer  ghbsorlaad \n} 5.
al M v ot ?
5 mash ys. 3 hml\'—? nodis = nogul.
b)Y Tuwhfy a node dizics
Node 1 - Gred e . Ve, unll he vy
Noge ¢ Trab as Ww dam‘.kg Wods) . Vf-’a il e V|
Node 2 - h;o; \’_Jl:r,mr_.l* ; Vis= V- Yy ma,wnu? 2 cadeulohmg
. 52 W be  sindete B wrike Tudeng
o,f e g Uldages

Node 3 - Werst  chiotae WE”“’M‘

Continued on the next page.
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{i\) Cllmm "'ur! i 1a !"LIQJ./M
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3.61 In the circuit in Fig. P3.61, use Gaussian elimination to
determine V,

s

(a) Would mesh or nodal analysis be the most efficient
approach? Why?

(b) If mesh analysis is used, are any supermeshes
required? Write the mesh equations. If nodal analy-
sis is used, are any supernodes required? If so, how
many? What is the best location for the reference
node and why? Write the node equations.

R,
AAA
R> s +
Vi Viso
AAA
R
+
Ry Rs 3 Vo

Figure P3.617
SOLUTION:

I R S o N
Y Mesh o o deal)

4 oo S-l-'mh*ﬁl,f.‘noi,la_] ?—Lra,LkzuF(_mM = Vodal

by Rj-'o SU'LM'N-BKM AW— bee carat “J.Ft’; Al s M
Eoua teat

MNe Wm&;. fan heeded  bec auac H_-_ Z S g

Vit
i ' E V=V, = -\
El‘[—) U-_v,[ s VS_)__ N I r =10
Vo, v -\ =
» N ] 2= 5L
z_s_ [y=1
;z% % y - Vi yVe , Vo 4 Vo _
3 ) | v +'P_-é.} e =
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3.62 Use mesh equations to find V, in the circuit in Fig. P3.62.

2 kQ 4 kQ
VWA VWA O
_|_
6V 2 kQ) 2 kQ V,
O
Figure P3.62
SOLUTION:
3.bz st vmeak am-_br'w b cpﬂrﬂi Vo.
4
& " b= Pa=ty= 26 Ra=dln

Y ?: C%Ez 'E; !71% Ve L= 1) gy + (;1’123122_

O= - %20 4+ 3, (% Bax f‘*\

UD = :t? Qq’

j:i = 42%& 1 Vo= _ESB m,\[\
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3.63 Find V, in the network in Fig. P3.63 using mesh
equations. PSV

4V 12V
() 2
+ — — + O
N N N
4 k() 4 k() 4 k() V,
O
Figure P3.63

SOLUTION:

AL U ek Mw&n ?LL"Q“ v, .

4y FAY

@ L ¥'s = 4vn
L .
WE Op 03 QHH% v, TR Y BT R dso

TPy + Fo-T\F, =12

Vou 3, 1

~ - —
Tz 1.L7 mA i\;ﬁ-_{,_{;wl
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3.64 Use mesh analysis to find V, in the circuit in Fig. P3.64.

4 kQ 4 kKQ
VAVAYA § VAVAYA P O
_|_
zﬁkﬂ
2kﬂg %2KQ Vv,
Ci) 12V
l ! o

Figure P3.64

SOLUTION:
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304 Uer neah b frud V,
Py

M E!'_“ 41k~§1. h? AN L’s = LLJ—L
£ 2y Eg~ 41 -
e n . t\fb RKs=2kn
2, T

l v T Vb = IE-P"T

Toh+ TR +@ 52, +12=0

T, T, s v @, -T) g =12

Ty = 07 mA Vo~ 133V
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3.65 Use mesh analysis to find V, in the circuit in Fig. P3.65.

4 k() 10 k()
AAYA * AA% * O
_|_
% 6 k()
8 kQ% % 2 k() v,
I 6V
- o
Figure P3.65
SOLUTION:

L! I KI':‘LHLIL E’L: E‘i:__ﬂ_, 'It'gf'l's\r_.ﬂ_,
. o Re= ok g Zkn

Vo = ¥ is

Ty 6 vTig, +@, -,y = C

T,y v T,E0s+ @L"Iu\) E= -

T,- -wwopn [Ves-osv]
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3.66 Use mesh analysis to find V, in the network in
Fig. P3.66. €S

VWA ? VWA & O
3 k() 2 k) +
12v<+> %6KQ <>2mA 1%
& ® O
Figure P3.66

SOLUTION:

3.0k By, Uoing ok abu&ru,

f_": 3&:..1'1- filf_ Lk_‘l E?; ;*Lﬂ_

(= Es
+ T, =2, A
12y My 30 "3 zmi Vo
‘:I“'l Lo - 2= LT, ¢, *'::_l_:lPI'z_\)EL

Vo= 12 - 1 g —I, 7

-2k [ oV
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3.67 Use loop analysis to find V, in the circuit in Fig. P3.67.

VWA * TAVAVA * O
4 k() 2 k() +
6V (j) (D 2 mA Saka VY,
o ¢ O
Figure P3.67

SOLUTION:

2, = dles 21:2m o =4\

e -~ |
B Gonn ok
v(E) 'L lnﬁiﬂ’lh Vo Amh = T, -T,

1

L= I, 2 + T,2, + T, g

Ve = T, s

I, = "’an)ﬁﬁ [\_u.rﬂm__r u_gui
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3.68 Use loop analysis to find V, in the network in Fig. P3.68.

PSV
A% A% @ 9 O
2 k() 2 k() +
12V
1k CDz mA 1kQ S Vv,
® = O
Figure P3.68
SOLUTION:

" W_IC;_:}% 12|=1a,r—r e  Pab=2ka

= Il?'l +IJ EL -!--II_E_,S —J’I?_{z‘f: 'L

r--hJW“—

I_.}

I:z,_‘- 1 A \f,:,'-'- (Y
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3.69 Find I, in the network in Fig. P3.69 using mesh analysis.
CS

Figure P3.69

SOLUTION:

01 Uoe meol mvalyeis LRV
e & r—[ = Zkn ELT e} F‘:s‘ E’-&Jl

L =Ty
Ir:“ZmA
Ts-=4mA

(2= (LTl +T,2, {T,-5) 8 » T,= z.(7mA
.fjr;;*:. 2*&77r\uﬂ"a1
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3.70 Use both nodal analysis and mesh analysis to find 7, in
the circuit in Fig. P3.70.

6 MmA
&,
14 KO 12V
¢ AN C D $
2 mA T) 2 kO % 4 kKO
IO
Figure P3.70
SOLUTION:
30%e s e dal { neeal. b Jl,h_ﬂ b
Fi= dlen =200 Ry =l
Mo dal
f.a)f.I.D.__i-f- Z:{lo—ﬁ 4 \JE_—\H

\‘rlé_&_ + UJ/Q_3 = Zk{o‘j

Im": Vo f[?z_
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3.71 Find 7, in the network in Fig. P3.71 using loop analysis.
Then solve the problem using MATLAB and compare
your answers. S
6 kQ)
Ya%a%
6 kQ) 6 kQ)
o VAN YA A% <+
6 V I) 5 mA % 6 kQ
A 4 Io
Figure P3.71
SOLUTION:
3.7

- -y
] R s = Ve L
3 = = c
"\NE:L —au%\:) ‘I':s—“I—‘-_ = fagrenarLy
A@ A - Py T - T
S A
e = 3
L =
T @ ~T) e, (T, - /e, = o
o 4 @z_ T ) R o+ (;1:3,'11‘} Py + T Ey =0
L T
T3 = 0o.hyniy l:LO: O_‘{.muﬁ(?
Foraed o AT
T e re, v+ D P ~N N I r, =o
- (=, +¥3) v OB, T, 4L (P, 4Rg) =" G
- T4 — _‘1‘:3 = Sxin
T g xio T = — >l o 4+
— 12 Mo b lodelo ™ 12 1p 3 T | =
£ -1 v +s

Continued on the next page.

Fred_ 15, ua,u«é _z‘—e—o!lo %‘L,}M . U&rnaﬁ e T LS



240 Irwin, Basic Engineering Circuit Analysis, 8/E

371, txt
MATLAER WORE

Factor 1000 out of the resistance matrix.

EDU» r=[18,-6,-6;-12,6,12;0,-0.001,0.001]
r =
18.0000 =-6.0000 -6.0000
=12.0000 £.0000 12.0000
0 -0.0010 0.0010

EDUs» w=[0;-6:0.0058]

EDU= 0,001l*%inv(r) *v
ans =

-0.0014
-0.0048
0.0004
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3.72 Find V, in the network in Fig. P3.72 using both mesh

and nodal analysis. PSV

L B O
+

2 mA 1) E 2 kQ

2 kQ

3 AAA $ = akQ Vv,

12V j) g 2 kQ
i a O

Figure P3.72

SOLUTION:

3.27 el W Lm.;.,% ANy A TV O U

] R, = €,y = 2 Lit
2 4
= 2y = Hlert
—f V2 A S,
A T _
_ ’E-j
1 |
[a B W
P el No gad
T, =2 A v, = L2V
2= TeT) By (T, ) Zwie s Va- Nz N
- 5 =
O = (_:_3_rzj R+ (T5-T Re T By
WM o2 W [ i T
S -+ [ e L
.[23_‘ B-J 23
Vt: = E—‘t—'r’::'n
Ta= .71 mA r°= L.Se
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3.73 Use loop analysis to find 7, in the network in Fig. P3.73.

cs
1 kQ
v 4
12v<i> 311@ (l 2 mA
1 kQ 1 kQ
L A% —>—/ i
IO
1 kQ g Cf 4 mA g 1kQ
<2
Figure P3.73
SOLUTION:
3.3 Use dowyp 4 frnd I
E| ) G_}L_ {be = ll'.l'f’—ﬂ_.
N e
R
J{ : B Ty—-T3= 4mA
Eaf% f’LI Am Al fgn? Fo
E— ] T, = Tye-T,

| 2 = I| 'El 4 iz-z_ (_h_,ll'! —-,]__.2_\} + E*} {_ I'ﬁ —I'.ag\‘

0= T3P¢ +R(T,-T) + Bs [(Ty—1) ¢+ Tyl

Ty = 3 LdmA 'ij:b: l.L.,‘1~MHl
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3.74 Find [, in the circuit in Fig. P3.74. €S

GVCi ézm %4}@

emg C‘]‘ 1 mA ézm

Figure P3.74

SOLUTION:

3.74  T=indl T,

El: ES-:- "21‘( = 2-—1(__{'[__
) Vo =dlen ]\?—3 =Lvn

Ta—T = ZraA

Ty-Ty=1mA

Iz EZ }LCE'LFII{}H + (5-—:!:1\ 11{ =3

To= T, —-C

Z

I —nsen e o S
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3.75 Solve Problem 3.33 using loop analysis.

SOLUTION:

395 Hnd Vo by deep snalegia,

o= Beo P, = P lk
"’-.L < ﬂ”% qia%ﬁfs TR
. e Ra= o= 2k
I
(FAY) % Efﬂﬁ%)rf}; Lg—% -_l?""ru Vu‘-'- _t.,{lzs'

1 H o+ (C, - % Hr, “HY Ry =0
Iz_ 123 + {i_'?-- _I‘P>?'4- + GFL_ L ) o =0

|2 = (r,g _;r_:) v, + (_I¥"I2-> Ey 4'_]:;!25,.

Ty = L iIma [V, - &.r’aﬂ
b
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3.76 Solve Problem 3.34 using loop analysis.

SOLUTION:

El‘— E1=E'5-=|ltﬂ._ Eq‘—"Zg"—'-ZLL.Tl

Iﬂ.f.l Zf\"'r'.'! \lro‘ I'Z-.E‘S-

(T3 -T) By + é:}_rﬂhﬁa -0
Th+E T, +12 =0

IZEE*‘@z‘Iq)E'{' = 12

T, = 4mA { Vy- g
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3.77 Solve Problem 3.35 using loop analysis.

SOLUTION:

2.70 %h& Vs Lw,w.} ]IG'O{J n—bw%si&,

E'l: ?—l: E"j: lH.L’_.er

La=Rs=20)
Iq E‘__"' \‘Jr,:,

L = (T ”'Ib?—l + (—[_—3 TP

“lL = GE?_'—IL) E"}L A tz_ P_g—

122 TR HT R0y

Tys 1.2mk [Vp;a;,qaﬂ
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3.78 Solve Problem 3.37 using loop analysis.

SOLUTION:

578 Fink Voo by Lovp analypo.

g =0, - e Py =
43 Qo Az, =q, Fl= 2 = By = el
2V v, - qu{
bV +
E ﬂj:] ‘LS {/33.+ ET Eo I;_'--Ii:f-{m[:'\

~lg = EE(_I-_; —I;,;) +.iz,{ 'L:]\}
L= TRy + I,0¢+ 12

1Z = Tglg + (T~ TRy

T, = Leh AN

=
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3.79 Solve Problem 3.40 using loop analysis.

SOLUTION:

e = Ry (4 o) Ty, T e

b= Py (B3Tg) + Bs(Ty ) b Py (To-T,)
2= RoTo v P (To-14)

V, = TP,

I'{' = .97 p A ﬁa: 78TV
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3.80 Solve Problem 3.43 using loop analysis.

SOLUTION:

5.8 ind I usivs Loop andiio

aue s o= kL

Ej .IB-'-..I.IItAfm.F\
IHL{_- :E(.- = 21:"""&

,.l;: l'.'l:'zd._‘]:4

0= T, R+ £-T) Ry @-_:7, - TQ) By
0 = T ly+ s -T )R + s -T,)Re
-l = TR ([Tt By ¢ (B -D) Ry

2= EL-TP v T 2 + Taly b (r, -T2,
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3.81 Use MATIL AB to find the mesh currents in the network
in Fig. P3.81. cs

2 kQ
YA'AA

2 mA T) @ %1 kﬂ@ Cj)mv

b @ §1KQ
2 kQ) 2 kQ)
™ 1 kQ)
6V

G [ G

< &
Figure P3.817
SOLUTION:
3.3\ i rtahe (M 'J“'-""E; MR T b
..-\.EE — €y = By = By =2k
2o E, = By = L?L_'—'i?"',rT Ve
T, = 2 A
fa®

= @3 -TOHR (- EO R

-2 =

o= ﬁ.:“— ~Tr) Ry +H(T-Txdes + Ty T 2

Isz-_:. - Q:-':_ —xtéé} E'S * LTT:?_" It)gl
12 =

TPy + Es -TOR,

j"l Mradre ﬁ-vm,

— Zooe

o Toas — lowvo o rI., 4
[ —Zopo -l seo ¥ooo —lag o T2 o
- ! eoD Suep B ~Zosd o 5 = =iz
o o ) =] Zoo o t«” 2
! =} = e = g
Continued on the next page.

Zxo %
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MATLAE WORK

r*i =

EDU»

r=[-2000,0,3000,-1000,0;0,-2000,~-1000,4000,
00;1,0,0,0,0]

r =

EDU» wv=[6;0;-12;12;0.002]

o=

=-12.
1z.
L0020

A"

-2000

0

-1000

.0000

0
0ao00
aoon

0
1

-2000
5000
0

0

EDU» i=1000*inv{r) *v

.oooo
.0984
.0845
L2535
.1268

3000
-1000

LExE

-1000

-1000

4000
-2000
-1000

;-1000,5000,0,-2000,0;0,0,0,-1000,20

=1000

2000
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3.82 Write mesh equations for the circuit in Fig. P3.82 using
the assigned currents.

2 A

()
40 — Ve & 40

v\

PP ] @ P

Figure P3.82

SOLUTION:

3872 tujr:-l—{ M_,L_ ‘CMM.

V= (13 *Iz\i‘-;

@ T3 = 2A
Tp-T = Vx C,-T.)s
Z 2.
@ 3.8, -, - 2.5 =
® Ty >z (o - T,V="20

@  Em s ) S w23, =2
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3.83 Use mesh analysis to find V, in the circuit in Fig. P3.83.

PSV
4 kQ)
)y SR/ NI o
+ VA . \/ +
4VA
6v<i> §6kﬂ %121@ V,
é & O
Figure P3.83
SOLUTION:
B8 el boing ik sl
iy

_m_j_{} Gz dky Drlll 2y ezl
+\J’R 1 +
év(a GI TF;L ,|" R}T _1_“ \{‘& = I\ ?—'. VD = 12. K_S

L= T, % ¥ (_—t[”tz\] [ T, %4 @'1'11\ Py + 4V, =

b= T LB vetr) - T,0, T, (Cak ) + 5 (32, -2) =0

IZ- = ~ DZ.GMP\ Lﬁu': :3\}, ]
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3.84 Find V, in the circuit in Fig. P3.84 using mesh analysis.

cS
2 k() N\
AAYA * —+ O
/ +
6V
2000 1, T g 4 kQ 2k V,
I, _
2, O
Figure P3.84
SOLUTION:

394 Findv, e S O

[

1

i
[ ol

=1
(%]

L o
G
N

1
H
.

|
o
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3.85 Use loop analysis to find V, in the network in Fig. P3.85.

I, 4kQ
— A CD—s o
+
12V
S 2k0 S2ka VY
21,
® O
Figure P3.85
SOLUTION:

395 Find Vo uaing  doop ameleps

1—-." P“.L {2V _— , _
| T2kl = e Wy =2l

Lz A OFEVEel F Vo T,-T, Vo= By T,
LT ] i -

Tl_r‘s;m.f\ Efo:.{gv
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3.86 Use loop analysis to find V, in the circuit in Fig. P3.86.

2 k() 2 k()
—VVW VWA * O
_|_
12V<I> 2V, %11@ Vo
1000
® O
Figure P3.86

SOLUTION:

KR ':11‘1%& Vs uwa J-o—mf Am..l.,r,«a,

2, 2, =2kt Ru=zk  2,=lka

it q * v
12\1' 'lill losa '_'I:.L ES"‘ -:"IID o = Q”i Iz'_

=N
=t = T I:i. '_I'}:.
loon

’LL:I‘iE‘l ¥ ]:Eizg:f' I:;-,Q3

Loz cp3ymh \\a’gur‘?s \ij



Chapter Three: Nodal and Loop Analysis Techniques 257

3.87 Use both nodal analysis and mesh analysis to find V, in
the circuit in Fig. P3.87.

6 V,
<>
6 MmA
8 k2
—— A - D 4 o
-+ u -+
§12KQ %Vx %121«) Vo
4 kQ)
& & O
Figure P3.87
SOLUTION:
E3 2 BRNVOVER SO R U S SUN R SN SRV
faWy
'q: ‘h Crzizlka 2,= ska @3-4kn  €,=2tn
vy ’“E—@—
-i-.
iy :' T, \JKT Lﬁ & _}',_-,
&N .
Musoh 2 ad ol
= (b V."'\"gf—fg\.fx
Ve + PRIy + 2.1 = Vi = W2
o= I, i, - @__—_2 TNE, « (‘\Iz—l_&‘) £ 1‘:%?_‘ e VY bxiwo? =o
Ny =&'z —‘1_"3\} 2 B ;
H—‘- + 12_ + v_‘:’ =
Vo= Ty Bg B, Es By
T, = 12, A }l_\“'; =_;4u_\

[V o]
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3.88 Using mesh analysis, find V, in the circuit in Fig. P3.88.

- ? O
_|_
VX
4000 1> 32 k(2
4 k()
¢ VAN ¢ % 4 kQ Vo,
_|_
6 mA C‘D V,S4ko
= < O
Figure P3.88
SOLUTION:

3.86% '41?\&- Vo LM'—} ok MNL“(‘W&

By =Pq=Fte= 4n  Rao= 2\
q =
. ELQ ’ Vi= B3 (Tz- 530
—ANN— =
'Vll . I_} Rﬁg \"r:! "u‘;b 124:1'.-3
DN y=2¢
T, \i)(i"ﬁ IZ_ = b A
N }fx_ = TI
Aoy

D= T !—-1-+ irgri‘\w—z"f (Ij*Iz\)?—"ﬁ

Ta = 3.0 L‘uﬁ,——_{_zvl
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3.89 Find V, in the network in Fig. P3.89. PSSV

1kQ§ C], 12 mA §1k0 v,

3
:

12/850 1‘> =1kQ C], 4 mA

Figure P3.89

SOLUTION:
3. 89 d’ikl"hfa‘
i~ B s = e
o DAL
g + Ty= 4 A
R =T 12w -, % Ve “*
LYY, Eﬁ- - t|—I2 = \Z-rhf'x
— { % 4mA Loso 3
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3.90 Solve Problem 3.54 using loop analysis.

SOLUTION:
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3.91 Solve Problem 3.55 using loop analysis.

SOLUTION:

3.4 41"‘& No Wv&é} Jusme nml,hw_

,Epsla ﬂ ' N EL:@;: 2]‘-_1.[
= T 4 ) :
9 2 ,,..)d E—:}::'#q: 12,::- 'l'tJL

BES q §+ Fy-Ta=2mA
12V <> P \J
)
Vy = 2y T
11—': l—.s?_z. - ?_vx

e A '-Tz.)E“s - (X ‘I?-) P,

T_ﬂi‘u?it’“"‘l‘ \'r'n- 2,“;‘-4"

\f




262 Irwin, Basic Engineering Circuit Analysis, 8/E

3.92 Solve Problem 3.56 using loop analysis.

SOLUTION:

3.92 i}iwﬂk Vo ua{va “L‘”Jf) WJDha_

AN, = (T;-T) 25 & (T;-Tp) Ry
22 TyRs 4 -T) By

+Z.\ID:‘ I{E—[ + r‘g_ Rz_ FI«*ET

—-:I:-q,f-m L\I{p: Mf:'\.f—{
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3.93 Solve Problem 3.57 using loop analysis.

SOLUTION:

3,93 Find V, M;% Ln,f )«J-Xm.

TR+ [T ‘T-:\) Py + 2V =0 Vo ""Lf:*l-"'ILuﬁ 2,

2 = Oy - R + (T D) B
L= {‘f? “Il\) F'_;_ + ( t'g‘Is'\} €~
b= Toth v e 1) B ¢ D) By

0= T, B + éTc. ~For, + (EL'I‘T\ &)

_,E{ﬂﬂ Soi})‘_A uﬂt G-‘S’Vl

——— e
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3.94 Solve Problem 3.58 using loop analysis.

SOLUTION:

2Vx = (T2 - T5) By + (T, 1), Vy = T, 29

-2V = TR, + (I3~ T,) R

12 = (T, -F) Bs + I, I,

,':‘{; = 7.2 mA
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3.95 Solve Problem 3.59 using loop analysis.

SOLUTION:

-
4

1l
o
I

~2Vy = (Ty-1)0 +(T, -T T,

s TP+ (T -F) R
12 =@ - T) Ry + @, -T) 24
0=Ts-L)W +(GTYO« £-5) e + 13

[
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3.96 Use mesh analysis to determine the power delivered by
the independent 3-V source in the network in Fig. P3.96.

M
VVVE N

40 mA

100 Q)

200 O % 6 Vx<i>

Figure P3.96

SOLUTION:

3.9, Fing Pown- MLML;IG 3V s

loa
R & T.cd0mA
*_{Q\J[x = gﬂﬂ :'l__,-\
205, N eV QILL
J:il Vy = Lboo Ifa,r
Joo
Ay
r 2= 30 LIL{—IQTLQQI\J‘
BTy L+
loo Q 3y Loa ﬂ:? Ve Y- 1'be'3
o T -
g - = Ty -T2 4L L7 mA

T
— EL
-3

i o _
Gy 33 Yliv-l‘*{}mwl
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3.97 Use mesh analysis to find the power delivered by the
current-controlled voltage source in the circuit in

Fig. P3.97.
>
60 EVX Cj, 3 A 360
4+ 15[x
P § & g
Ix
%C t =320 10
L

Figure P3.97

SOLUTION:

’%lhi_ Poe Aa N ivned Lj w]-’.sm_ U—b"'\"ri'-),t’_ D S

2.8

‘T—_]'_Tz - 2_.

T — "‘F}f..-"'g
W = LTy

IsT, = Ty + 32y 1)

#lGI'X = {-’J I‘ + f-aIZ
T, =2A I, - 1A Te = 1A
cove = r::IS‘Ix\rTL_S = Vs Oy g
‘Ir PcL Vs L3 30".;-1'1{
~ .
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3FE-1 Find V, in the circuit in Fig. 3PFE-1. c¢s

Vi
N ————
20

6 ()
103

2Q = O

29% Vo

Figure 3PFE-1

SOLUTION
- Pl Vs

12= 25 4+ (T,-5) + 2 (r,-T2)
L= z(x,x ) + (3,-1,) + (T,

Vo= 2(Lx\-1,)

looutds: T ,=3.SA | T,= 1. 53A

Iv . 3
0= 333V
| Vo= 333
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3FE-2 Determine the power dissipated in the 6-ohm resistor
in the network in Fig. 3PFE-2.

2[1

Figure 3PFE-2

SOLUTION

TFe-L :}-imgk Pewer p-lagwu-\s\.} la - 1L u—ur\w

w1 4L “rz L |
4 IFC’V'”“‘-\) /4
lav (2 = 2% 2.
_— T i ;
N \ V2N '\Irl + “Woa \Y] —V\ - T




270 Irwin, Basic Engineering Circuit Analysis, 8/E

3FE-3 Find the current I, in the 4-ohm resistor in the circuit
in Fig. 3PFE-3. c¢€s

12V
30
M,
—/ .
60 3 2 A G V. 40 A
_ Iy
L
Figure 3PFE-3
SOLUTION
PFE-3 hvd 1,
1Zv
- " e Vi = 4 Ix
-L ~ (%)4‘ q ‘%‘LI'L e 3
tn= (3 2alD x4 3 0 2) 2V Iy =1, -T
‘W\:Lw T 1 ::IZ_ u._._t“ B T, x % r A

T, L =2
2= 4f,-=) + (T,
-2V ® 4(X,-T5) ¢ 3L,

Mend b : T, -4A Yy o= -LLA FT EFYN
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3FE-4 Determine the voltage V, in the circuit in Fig. 3PFE-4.

2y, s
—+ VWA ' O
_/ N
g 4 Q 2 Q 4Q g V,
I, 21, _
® O
Figure 3PFE-4
SOLUTION
e -4 Bnd Vo
L=T-x1,
"3 I
e P o

12 = 4T, » a0x -T,)
4‘I|'4'4'I-‘-:_+'LEI—I-},: (i

Gl T3 2 - 09194 E.,=-3.z'?a
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