44,

45.

80

l: P=Vil; = (48 V)(4A)=19.2 W
o2 P = |V, =V,),| =[(4.8 V=64 V)2 A)| =32W

Vi Vo
o (o]
AtV ZLE=Z1,
0=6A+-1 1=V V-V,
50 3Q 2Q
AtV ZL=Z1,
oAtV VitV Vv

3Q 2Q  4Q 8Q

so that V, i+i+i -V, i+i =—6A
5Q 3Q 2Q 3Q 2Q

Vv, 1+1+1+1 —Vli+i=7A
4Q 8Q 3Q 2Q 3Q 2Q

or 1.08V,;—0.833V,=-6
—0.833V; +1.21V, =7

Vi=-259V,V,=4V

VZQ =V39 =V2_V1: 4V — (_259 V) =6.59V
V5Q = V1 =-259V
V4Q=VgQ=V2=4V

Vi Vs
o o

12V
Source conversion: I3 = E =3A R =R:3=4Q

AtV ZL=X1,

:L+L+5A+u+3A
3 6 Q 4Q
AtV ZLE=21,
3asi Ve Vo yyp
4Q 8Q

3Q 6Q 4Q| 4Q
-Vi L +V, L + L =—4A+3A
4 Q 4Q 8Q

Vi =—14.86 V, V, = ~12.57 VV
14.86
oo T= =0

Rewritten: Vl{ L L L } V: _ 5aA-3A

=248 A
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15V
46. a.  Source conversion: Is= E =5A R =3Q

—_—
AVAW__ <

60
SACD 30 Va

e 0} i59

L=

W

b. V;=0V (tied to ground)
2|i22|0
— Vo +V2 +V2
6Q 4Q 5Q
and V, L + L + L =-3A
6Q 4Q 5Q

V,[616.67 mS] = -3 A
__8A
" 616.67mS

+3A

Vs =486V

c. V, =—486V

47. a. 204
Vs —'\'_v}— Ve

v v v
2AC> <2>9§z 18§z<2> CT 4A§4Q

=
Vii X=X,
0:2A+L+u
9Q 10Q
Vo Zli=Z1,
Ve gpn- Yo Vo
10 Q 18Q 4Q

0.211V;-0.1V,=-2
—-0.1V;+0.405V,=4

b. V;=-543V,V,=853V
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C. VR4 =V -V,
-

= (-5.43 V) — (8.53 V)

=-13.96 V
8. a v = v 2
I—IANVI IANVI—I
V20 I
S il il il il
T
= 3949 1339
Vi Z =Xl
0=5A+ 1 1 V2
20 2Q
V=Xl

V1_V2: Vs +V2_V3
2Q 394 2Q

V=21,
V2 _V3 _ V3
2Q 1.33Q
b. V,=-6.556V,V,=-3.113V
V3 =-1.245V
c. lgo= VY, 31V 0346 AT
9Q 9Q
49. a. oY V,
oV

AtV ZL=X1,

0=5A+ L1V
20 6Q

AtV ZL=X1,

5AZ2A+ 2
4Q

AtVs ZL=X1,
UECINS
6 Q 5Q

82
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Rewritten:

Y R B VY
2Q 6Q| 60

Vs =l =5A-2A
| 4Q

VA B S VY
6Q 5Q]| 6Q

b. V;=-692V,V,=12V,V;=23V

6 o= 12V _34
4Q 4Q
50. a. Supernode
1 10Q

2 AG) 6Q
[

RN il
6Q  10Q

2A=

Supernode V3, Va:
_nh-n.n _ n
10Q 4Q 12Q

Independent source:
Vo—V3=24VorV;=V,—-24V

2 eQ. 2 unknowns:
S N
6Q 10Q
W,V V=24V _
10Q 4Q 12Q

=2A

0.267V;—-0.1V, =2
+0.1V; — 0.433V, = -2

V;=10.08 V,V;,=6.94V
V3=V,-24V=-17.06 V
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Supernode

51. _16V,
v, I} v,
[ ] [ ]
)
%209 = wa  (H)4a
—
Supernode:
SA+AA=3A+ 4 V2
20 40Q
A
2 eq. 2 unk. 200 40Q
V, -V, =16V
Subt. V, =16V +V;
ans Vi U6V+Y)
20Q 40Q
and V, =48V
V,=16V+V; =64V
Vi Vo
52. a. o o

METE RV R
2 8 8

Vi 1 +V, l+1 =-3
8 8 4

V1=-10.27 V,V,=-11.36 V

b. V, =Vi=-1027V, V;, =V,=-1136V

Vi V2
53. a. o o
\ E+l -V, 1 =-12A+9A=-3A
8 6 6
\Z i+l+l -V, 1 =—9A
20 5 6 6

V1=-29.29V,V,=-33.34V
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b. Vl_V5Q_54V_V2:O
Veq=V1—V,—-54V=-2929V —(-33.34 V) - 54V =—-49.95 V

+ -

54, a Vi, 1 |yl |=2A
90 100 {100

V1+1+1—V11=4A
110Q 18Q 4Q 10Q

[N

N

[N

b V|41 —vzi =2A
9Q 100 10Q
Vi : +V, 1+1+1 =4A
10 Q 10Q 18Q 4Q

0211V;— 01Vy=-2
—-0.1V;+.405V,=4

c. Vi=-543V,V,=853V

d. |4Q:izwzz.13A¢
4Q 4Q
55 a Vi|——4— |-V |=5A
20 2Q 20

N

V 1+1+1+1—V11—V31 =0
12Q 9Q 7Q 2Q 2Q 2Q

Vs 1+1+1 —Vzizo
12Q 2Q 4Q 2Q

Vi =-6.556V,V,=-3.113 V

Va=—1.245V
b. o= Va _ _3'113V:0.346AT
9Q 9Q
56. a VA t, .t 2 V,=-5A
20 6Q] 6Q
1
Vol — |=5A-2A
4Q
VA 1,1 —1V1=2A
6Q 5Q| 6Q
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b. Vi=-692V,V,=12V,V;3=23V

Vo 892V _gi5a
2Q 2Q

C. g =

Vi

V1i+1+ 1 +1 =14A
10 2Q 10Q 8Q

Vi[1.725S] = 14 A
14

©1.725
=81V

1

b. V,=0V,V,=812V
Van=Va—Vp,=0V-812V=-812V

58. a.  Same figure used for problem 46.
V=0V
Vz 1+1+1 —1V1=_3A
6Q 4Q 5Q| 6Q
bh. V=0V
- V,[0.617 S]= -3 A
V, = _—3V
0.617
=-4.86V
C. Iso= V—2 = 486V =.972 A
5Q 5Q
59. a. @:1%
13

L6Q+2Q+10Q)—-2Ql,-10Q1;=12V
L2QA+2Q+5Q)-5QI;-2QL =0
6Q+20Q+10Q)-5Ql,-10Ql;, =0

181; — 21, — 10I; =12

_2|1 + 9|2 - 5|3 =0
—101; =51, + 3513=0
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60. a.

61. a.

b.

c, d.

CHAPTER 8

Isq =1, —13=0.362 A —0.302 A =60 mA

no
no
N\
oV, A
V11+1+1—12—1V3=2A
6Q 2Q 5Q| 2Q 5Q
V21+1+1—11—1V3:0
12Q 5Q 10Q| 2Q 5Q
V31+1+1—1V2—1Vl=0
15Q 5Q 20Q] 5Q 5Q

or 0.867V;—0.5V,—-0.2V;=12
—0.5V; +0.8V,—-0.2V53=0
-0.2V; - 0.2V, + 0.45V;=0

V,=57V,V3=56V

V5o =V, —-V3=57V-56V=01V

no

no 29/1092%7&59/209:%

D
A

Source conversion: E = IR = (12 m)(2 kQ) =24 V
Rs =2 kQ

11(2 kQ + 33 kQ + 3.3 kQ) —33kQl, —3.3kQl; =24V
1,(33 kQ + 56 kQ + 36 kQ) — 33 kQl; —36 kQl; =0
15(36 kQ + 3.3 kQ + 5.6 kQ) — 3.3 kQIl; — 36 kQl, =0

11=0.97 mA, I,=13=0.36 mA
I5=1,—13=0.36 mMA —0.36 mA =0 mA

yes
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62. a.

\

[N

1 1 1 } 1 1 V.= 12 mA

+ + - V, -
| 2kQ  33kQ 56kQ | 33kQ 56 kQ

1 1 1 1 1
+ + - V-
33kQ 33kQ 36kQ| 33kQ 36 kQ
1 1 1 1 1
+ + - V, -
56kQ 36kQ 5.6kQ | 36kQ 56 kQ

\Z

V3=O

Vi =

\%

w

Rewritten:  548.16V; — 30.3V, — 17.86V5 = 12 x 10°
—30.3V; + 361.11V; — 27.78V3=0
—17.86V, — 27.78V, + 224.21V; =0

V,=201V,V3=201V

b. Vg =V2-V3=201V-201V=0V

c,d. yes
63. Mesh Analysis
L,
11)[ LkQ+2kQ+2kQl,—2kQ 1, -2kQ13=10
2 QkQ+2kQ+2kQL,-2kQ 1, -2kQ13=0

QKQ+2kQ+2KkQ)l;-2kQ1,-2kQ1,=0

I1 = lipy = 3.33 MA
Nodal Analysis:

Source conversion: 1=10V/1kQ =10 mA,R=1kQ
Ov1
V|_1+1+1:|1V1V3=10mA

v, w, k@ 2kQ 2kQ] 2kQ * 2kQ
2 v, ! + ! + L - V- ! V; =0
- bkQ 2kQ 2kQ | 2kQ ' 2kQ

V31+1+1]1V Ly

bkQ 2kQ 2kQ | 2kQ 2 2kQ '

Vi=6.67V=E-IR,=10V — I(1 kQ)
|- 10-667V

=3.33mA
1kQ
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64. Mesh Analysis
17) Source conversion: E=20V,R=10Q

(10 + 10 + 20)I; — 101, — 2015 = 20
(10 + 20 + 20)I, — 101, — 2013 =0
(20 + 20 + 10)I3— 201, — 201, =0

|1 = |20V =0.83 A

10QZ 83V
+

V=20V-83V

sy 117V

1
Forieal BB
A A 0 10 20 0 0

2 f 1+L+L—1V1—1V3:O
0 20 10 20 20
e ol e A
0 20 20 0 0
I, N o117a
65. - 20V
ﬂQ+ gQ+3Q | gQ+4Q
5 5 5
_ 20V
§Q+(3.14Q)||(4.4Q)

=736 A
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66.

Ry = 2.27 KQ + [4.7 KQ + 2.27 KQ]|| [1.1 KQ + 2.27 kQ]
= 2.27 kQ + [6.97 kQ] || [3.37 kQ]
=227 kQ + 2.27 kQ

= 4.54 kQ
= 8V =1.76 mA
4.54kQ
67. (Y-A conversion)
6 k0 | = 80 Vv 80V
F ig 12 k0 12kQ[|12kQ |6 kQ ~ 3kQ
12k 12 ¥ = 26.67 mA

68, _ 42V N 42V
(18Q |18 Q) ||[(18 Q2|18 Q) +(18 2|18 Q)] 9Q|[9Q+9 Q]
=7 A (Y-A conversion)
b. A-Y conversion
69.

18 kQ 18k$2 -|- 5\

v , 5V _15v

. = =0.83 mA
TI8KQ  18kQ 18K
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70. a.

e
R, <=1 kQ R
+
E =20V

b. R =R;+1kQ=3kQ
R”=R,+1kQ =3kQ
R’T=¥=l.5kﬂ
Rr=1kQ+15kQ+1kQ=35kQ

20V

3.5kQ

=5.71mA

£
RT

71. Using two A — Y conversions:

CHAPTER 8

C-g: 27Q)9Q (| 27Q=54Q
a-h 27Q1(9Q1 27Q=54Q

Rr=54Q | (13.5Q +5.4 Q)
=5.4Q | 18.9Q
=420
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