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Chapter 5
Methods of circuit analysis
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5. Methods of circuit Analysis
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5.3 Nodal Analysis by Inspection
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Example 5.8
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Figure 3.27
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Solution:
The circuit in Fig. 3.27 has four nonreference nodes, so we need four
node equations. This implies that the size of the conductance matrix G,

is 4 by 4.
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1
Gaz = ~s = —0.125.
G3y = —0.125.
1
ng - —E = —0.125
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A = 10¢ ™ = 4c 3 = %
3A (4) =100 Ct, 1A = 4Q 20 = (4) 4a
{}13 — Gl-ﬂ- =
(r3q = 0. 1
Gog
G4 = O.
Gd-l = —1.
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Thus the node-voltage equations are

- 0.3 —o0.2 0 0 U4 3
—0.2 1.325 —0.125 —1 v, | | —3

0 —0.125 0.5 —0.125 vy | 0
0 —1 —0.125 1.625 | | vas_ 6

which can be solved using MATI AE to obtain the node voltages v. va.

vz, and vy
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Practice Problem 5.8

By inspection. obtain the node-voltage equations for the circuit in

Fig. 3.28.

Answer:
T 1.3 —02 -—1 0o J[uvy [ 0]
—0.2 0.2 0 0 Uy _ 3
—1 0 1.25 —0.25 U3 —1
| 0 0 —0.25 0.75 | Lvusg_ | 3

o) —AAA— 2 § 20

10 © G 2A

G 3A

Figure 3.28
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5.4 Mesh Analysis A&lal) Jalas
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Example 5.5
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10V

Figure 3.18
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KVL st Casd S (53 aladinly ddlad)l al jls e Jeaain Al

L 50 12 60
‘l |" .l' l..'lr l"..._l" -l..l"..lll l.ll_
=100
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—15 + 5i; + 10i; — 10i, + 10 = O

3i; — 2ip = 1 (3.5.1)
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Figure 3.18
—10 + 101, — 1014 + 61, + 41,
6ir» + 4i> + 10(i» — i) — 10

iy = 2ip — 1 (3.5.2)
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Ay =1 T =242=14
' 1 2
:'1'11=|_T i =3+ 1=4
A
I]=T1=1FL iy =
I]_Z._I']_:lfjh. fgz.'l'g:lfﬂ'h.

I3 = 17 — 1>
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Practice Problem 5.5

Calculate the mesh currents i; and i> of the circuit of Fig. 3.19.

Answer: j; = 2 A. i, = 0 AL

2 L)

S AR é
12 €2
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S ATAA"
4 L2

Figure 3.19
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END OF LECTURE
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