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Example (4) NODAL ANALYSIS

Determine the nodal voltages V1 and R,
V2 in Fig. 4-1 using the concept of a m
supernode. £
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iy FIG. 4-1
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Solution: 1
» Replacing the independent voltage source R;
of 12 VV with a short-circuit equivalent M\
results in the network in Fig. 4-2. F 10 Q) I || Supernode

V, v,
> The result is a single supernode for which ; ; /
Kirchhoff’s current law must be applied. - W =
> note that the current 13 leaves the 6 AC) R, § 4Q Rg§ 20 C‘) 4A
supernode at V1 and then enters the

same supernode at V2. ————————
» It must therefore appear twice when =
applying Kirchhoff’s current law, as

shown Fig. 4-2

FIG. 4-2



SL=31, NODAL ANALYSIS
6A+13:!{1+12+4A+f3

or L +L=6A—-4A=2A
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Relating the defined noaal voltages to the independent voltage source, we

have
Vi—V,=E=12V

which results in two equations and two unknownsl' The current of the network can then be

0.25V, + 0.5V, =2 " determined as follows.
V1067V
Substituting: » === = 2.67 A
R, 4Q
Vl - Vz + 12 I
V, 133V
025(V, + 12) + 05V, =2 = LI = = o — 067A
2
: — 7 —
i 075V =2-3=-1 1 LoV Ve 1067V - (Z133V)
_ - 3= =
so that 'V, :—l: — 133V I — 10 Q2 10 )
0.75 L 120
and V,=V,+12V=—133V + 12V - _3;—109=1-23
V, = +10.67V |



Example (5) NODAL ANALYSIS
Wirite the nodal equations for the
network in Fig. 5-1 Ry

II 2A ngﬁﬂ IECD3A R2§4[}_ FIG. 5-1

Solution: -

Step 1 :
Redraw the figure with assigned subscripted voltages in Fig. 5-2

Vi R; Vs

A

I, 2A R1§ﬁﬂ I 3A R,,§4ﬂ FIG. 5-2
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Step 2 10 4:

Drawing current
from node 1

L ! L\, _ ¥
z (6—+—ﬂ) - (W)"’E_ 2A

)
\._v_.-"
Sum of Mutual

conductances conductance
connected
to node 1

Supplying current
to node 2
ve (G 4 )y - () = Faa
2 4 ﬂ v, 30/ 1
'l_\'_'f
Surn of Mutual

conductances conductance
connected
to node 2

1 ]

and =V, — =V, =-2
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Example (6)
Find the voltage across the 3 2

NODAL ANALYSIS

I
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resisz‘OI_' In Fig. 6-1 by noadal m f}”{’ m
analysis. L%_ oy EE 10 V}; § 10
Solution: S
Converting sources and choosing nodes (Fig. 6- 2), we have
Vi Vs
Wy

4A<‘> 220 240 v:i;§3ﬂ
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FIG. 6-2
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NODAL ANALYSIS

I ] I I
+ V,— | — |V, =—-01A
(10{1 30 6(1.) ’ (6 ﬂ) ! v, y
MWy
6 ()
11‘; _ lV = 4 10 0
2" 6° 4A<T> 220 240 v;;§3ﬂ z Cl)o.m
] 3 B
- Evl + ;Vz — _0,]
['ESU.][iﬂg n = Reference

[1V, — 2V, = +48
—5V, + 18V, = — 3

11 48
—5 —3| —33+240 207
V, =V, = = = = 1.10V
2o A T 108 — 10 188
—5 18




Example (7)

Wirite the nodal equations and

NODAL ANALYSIS

220

find the voltage across the 2 0 m m m
resistor for the network in Fig. +
7-1 ——240V § 6 Q § 6 Q)
Wy
= 90
FIG. 7-1
Solution:
The nodal voltages are chosen as shown in Fig. 7- 2
Vi V2 Vi
Wy Wy
40 10

FIG. 7-2 QUAC
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AW A
40 10
EUACD §1zﬂ §6ﬂ §6ﬂ §2ﬂ
= ov)
(Y (o= 20
"\L120 60 40/ 40/ ° -
1 1 | | |
V + v, - |— v, = | — |V, =0
: (4(1. 6 Q) 111) : (451)' (lﬂ :
1 | |
% v, —[— |V, + 0 =
. (151 211)3 (111)2
and 0.5V, — 025V, + 0 =20
) 17

0— 1V, + 15V, =0

V, = Vyq = 10.67V



