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Two forms of the same network: (a) Y. (b) T. 1 ’
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Two forms of the same network: (a) A,

(b) I1.
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Convert the A network in Fig. 2.50(a) to an equivalent Y network. EKﬂﬂ'Ip'E 2.14
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Figure 2.50
For Example 2.14: (a) original A network. (b) Y equivalent network.



Solution:
Using Eqgs. (2.49) to (2.51), we obtain

RyR, 10 X 25 250

R, = = = =50
R +R,+R. 15+10+25 50
R.R 25 % 15
R, = -~ = =751}
R, + R, + R, 50
15 x 10

T R.+ R, +R. 50

The equivalent Y network 15 shown in Fig. 2.50(b).



Practice Problem 2.14
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For Practice Prob. 2.14.

Transform the wye network in Fig. 2.51 to a delta network.

Answer: R, = 140 (). R, = 70 QL. R, = 35 ().




EJ(EITIFJ"E 2.15 Obtain the equivalent resistance R, for the circuit in Fig. 2.52 and use

it to find current ;.
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For Example 2.15.
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4. Attempt. In this circuit, there are two Y networks and three A
networks. Transforming just one of these will simplify the circuat.
If we convert the Y network compnising the 5-{). 10-{), and
20-{) resistors, we may select

R,=100. R, =200, R,=50
Thus from Eqs. (2.53) to (2.55) we have
 RiRy+ RyRy+ RsRy 10 X204+ 20 X 5+ 5% 10

R, 10
350
=——=351{}
10
R, + RR; + A3 R 350
, = 1442 2443 jir] _ — 175 ﬂ-
R, 20
R, + R-R; + B3R 350
_ 1542 2443 3 1= _ Tﬂﬂ-
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Equivalent circuits to Fig. 2 52 with the voltage source removed.

(c)



With the Y converted to A, the equivalent circuit (with the
voltage source removed for now) 1s shown in Fig. 2.53(a).
Combining the three pairs of resistors in parallel, we obtain

70 % 30
030 =—"5-=210
70 + 30
12.5(17.5 = 125 X 175 _ 7.292 ()
' T 125 +4+175
15 % 35
1535 = = 1050
15 + 35

so that the equivalent circuit 1s shown in Fig. 2.53(b). Hence, we
find

17.792 x 21
R = (7.292 + 10.5)] 21 = = 0632 Q)
17.792 4+ 21
Then
w120
i= = = 12458 A
Rap 9632

We observe that we have successfully solved the problem.
Now we must evaluate the solution.



Practice Problem 2.15 For the bridge network in Fig. 2 54 find R, and i

Answer: 40 (). 25 A
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For Practice Prob. 2.15.
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Example B.1 Calculate the node voltages in the circuit shown in Fig. 3.3(a).
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Current flows from a higher potential to a lower potential in a resistor.

< n We can express this principle as
20 = sz (4)10a P princip

Uhigher — UVlower

= 3.
L i R (3.3)
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At node 1. applying KCL and Ohm’s law gives

11 =1 + I3 = 5=

Multiplying each term in the last equation by 4. we obtain
20=vy — vy + 22Uy
or
3v;y — Uy = 20 (3.1.1)

At node 2. we do the same thing and get

I T Iy =11 t Is = — + 10 =5+

Multiplying each term by 12 results in
vy — 3v, + 120 = 60 + 2v,
or

—3v, + Sv, = 60 (3.1.2)



B METHOD 1 Using the elimination technique. we add Eqs. (3.1.1)
and (3.1.2).

4v, = 80 — U, = 20V

Substituting v, = 20 in Eq. (3.1.1) gives

40 ]
1 —20=20 = v =—=13333V



SORU

3.1 Find /, in the circuit in Fig. P3.1 using nodal analysis. €9
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Figure P3.1



SOLUTION:

L=wren L=tk Pi=gbsn

Vo= 3k ‘Ig-"- (oA
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%5 Vs
§° o, =V2/%,
T, = | mA




SORU

3.2 Use nodal analysis to find V; in the circuit in Fig. P3.2.

2 k)

2 k()







SORU 3.3 Use nodal analysis to find both V, and V, in the circuit in
Fig. P3.3. PSV
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33 Find V, tV, 1,;,1 od ol
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SORU

3.5 Find /, in the circuit in Fig. P3.5 using nodal analysis. €%







3.7 Find V, in the network in Fig. P3.7 using nodal analysis.
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V,= OV




SORU

3.9 Use nodal analysis to find V, in the circuit in Fig. P3.9.




and VNp= Vo -N3

V=53V VNy= 5.8y \vo=—3.4,\/




SORU

3.19 Use nodal analysis to find V, in the network in Fig P3.19.
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Vi
= _AM,
4+ Ty
B3 Ve o+
| dv 7, = ql% v, WwEe, Qb,mA
2%
oV

2_\: ‘000 // (Zooo +|ooo3 - 7SM 23 ::\O‘k(l. \2‘5 = QJ(JL
Ry = 000/ (8006 = (L TZz= 3000 + (7°°° Wzood) = 4.55kn

Vi= 14V N, = 2V Vy = Ixip™? (&;\= LV

VD - Vl — V'L [\lo - &V—\




3.20 Use nodal analysis to find V, and V5 in the network in
SORU Fig. P3.20. Simplify the analysis by making an
insightful choice for the reference node.
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