B

' €.

The network is redrawn in Fig. 3.17b in order to ﬁ&l th) nodes and identify the supernode.
ice.the network has six nodes, five linear independent equations are needed to determine the
cown node voltages.

e two equations for the supernode are

r NN

-V Vi— V3 Vs Va— V5
2 o e
= 1k 1k 1k

=0

'ljji_ning these equations yields the following set of equations

—2V, + 5V, — Vs = =36
Nt =0
_3V4+2V3—_’0

i_lg these equations by any convenient means yields

v, =-38V
V,=-32V
Vs = —48V

 since V; = 2V, V3 = =100 V. [, is —48 mA. The reader is encouraged to verify that
s satisfied at every node.
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3.17 Circuit used in Example 3.11.
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2kQ Figure 3.14
VAR > Circuit used in Example 3.8.

xample 3.9 \Nn’\-e ey'S

find the current /, in the network'm Fig. 3.15.

UTION  This circuit contai an independent voltage source and a voltage-controlled
source. Note that % '

led V, and V,.
lying KCL to the supernode, we obtain

Voo W Ve
—F et — = =
6k 12k 6k TR

‘the constraint equation for the supernode is
s Vz = 2V__(

final equation is

9
V==V
i
Vi 3
E= e—— i — A
b=pr "™
6 k(1 Figure 3.15
AR Circuit used in Example 3.9.
2 V, 12k0
V]I J‘--—-——.Vg,
. +
12k0 3 skasV, T)ev
- 2
+

Finally, let us consider two additional circuits that, for purposes of comparison, we will
ine using more than one method.

xampis 3.10

s find V, in the network in Fig. 3.16a. Note that the circuit contains two voltage
es, one of which is a controlled source, and two independent current sources. The
it is redrawn in Fig. 3.16b in order to label the nodes and identify the supernode sur-
ing the controlled source. Because of the presence of the independent voltage source,
oltage at node 4 is.known to be 4 V. We will use this knowledge in writing the node
tions for the network.




SECTION 3.2

‘this point we Wil again examine the circuit in Example 3.10 and analyze it using loop
tions. Recall that because the network has two voltage sources, the nodal analysis was
hat simplified. In a similar manner, the presence of the current sources should simplify
op analysis.

learly, the network has four loops, and thus four linearly independent equations are required
termine the loop currents. The network is redrawn in Fig. 3.28 where the loop currents are
fied. Note that we have drawn one current through each of the independent current sources.
choice of currents simplifies the analysis since two of the four equations are

two remaining KVL equations for loo and I, are
2V, + 1k + (b — L)k = 0
(L + L~ L)k -2V, + 1k, +4=0

=1L - L- L)

_ﬁtur.ing the equations for /, and  into the two KVL equations yields
2kl + 2k, = 6
4kl = 8

ing these equations for 7, and /,, we obtain

Figure 3.28

us once again consider Example 3.11. In this case we will examine the network using loop
sis. Although there are four sources, two of which are dependent, only one of them is a
ent source. Thus, from the outset we expect that a loop analysis will be more difficult than
odal analysis. Clearly, the circuit contains six loops. Thus, six linearly independent equa-
ns are needed to solve for all the unknown currents.

The network is redrawn in Fig. 3.29 where the loops are specified. The six KVL equations
t describe the network are

1kl + 1k(, — L) + 1k(f, — 1,) = 0
(b — 1) -6+ 1k —I)=0
L =21,

LOOP ANALYSIS

Circuit used in Example 3.20.
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CHAPTER 3

NODAL AND LOOP ANALYSIS TECHNIQUES

“12+ k(= L) +2V,=0
=2V, + 1k(Is — L) + 1k(l, — 1,) = 0
1k(l, - k) + 1k([, - £) + 1k[,= 0

Figure 3.29
Circuit used in B
Example 3.21. s i S oY Nor
e & T@ O
- S
AW VAV i —e
1 k0 1k 1kQ
+ 1 k0l
“OCOE F @ §
2V
& Iy Io

And the control variables for the two dependent sources are

Substituting the control parameters into the six KVL equations yields
311 -'Iz 0 _14 [} 0 =0
=L 0 0 =K. 0 = 6/k
0 DI 0 2L 421, =0

-3, 0 0 +I O 0 =12/k
2, =L 0 0 42k -l =
0 B 0035 43 =
which can be written in matrix form as

gty gt @ 0L Te
= 200 =10 HE 6/k
gy B L. HE]l ] b
«3 Dol 9 oal ik
4=t 00 2 ~tHE 0

PRy e N

Although these six linearly independent simultaneous equations can be solved by any con
venient method, we will employ a MATLAB solution. As the results listed below indicate, th
current 7, is —48 mA.

praR= [Xoag P =160:0 35 =1 2'00~% 8 009 0-2"2 >
=30 000 2.2 = 002 =1 ;804000 =3 51
R =
-1 0 -1 0 0
-1 2 0 0 -1 0
0 0 1 0 -2 2
4 0 0 1 0 ]
2 -1 0 0 2 =
0 0 0 0 -3 5
>» ¥ = [0~ 0.006; 0; 0.0%2; 0; 681
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Solving the equations for V, yields V, = 3/7 V.
T, )
\J'Y‘n g 'L

owing V,, we can compute the
I,, I, and f. Their values are

v, - 2005, W 5 =0 s
""’f‘z/#* . o0 Th A
] e 2‘)__"__,——-'2(
v (poete) A0
Therefore,
Ty 5\,{JQ_ - L=hL+hL+1
15
\. = ar
A
NJO Uo\Yaod, P
blx_-\’ \\/ 9‘\1\\ o : L,
G e
o ok is 2PP A

<600 —(Bramais 5.10 )~ Finel Tweverun eguvadodt™
W{r\\’ U"DQJ Letus-detesmime Ry, at the terminals A-B for the network in Fig. 5.12a.
Can o

N \ SOLUTICN  Our approach to this problem will be to apply a 1-mA current source at the

minals A-B and compute the terminal voltage V, as shown in Fig. 5.12b. Then Ry, = V,/0.001
Rm - L o The node equations for the network are

Vi—2000, Vi V-V
—_— st

2k 1k -y
VZ-_VI VZ -3
214+ -2=1x10"
3k 2k
and
|4
I =—
: 1k

Solving these equations yields

{0 s
=——V—""
and hence,

2 |4
i R i
-22en
Z
2k0 \ 3k0 7 Vi Vs A
A AAA =0 L ——— —y o
2k0 3k0 J
<i> 20001, 1kQ & lg 2ka AN <i> 20007, 1kQ 2k ]
I I 1 m'
X . o -

o b 0
B < B
(a) (b)
Figure 5.12 Networks used in Example 5.10.
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