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Chapter 5
Methods of circuit analysis
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5. Methods of circuit Analysis
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5.1 Introduction dadia
5.2 Nodal Analysis Adadf Julas
5.3 Nodal Analyses by Inspection Adacisa A8, play dBal) Jalas
5.4 Mesh Analysis Adlad) Jalas

5.5 Mesh Analysis by Inspection dacisa Ay jhay 48IAY) Satad
5.6 Mesh Analysis with Current Sources il giis 35a g Adlal) Julas
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Calculation of determinant of 3X3 matrix to be used for Cramer’s Rule
(2 pall dalae TB-SE Cl oY) el 5 S8 ¢ 3X3 matrix A8 stadll dasa clial

25 —5 —20
A=|—5 10 —4|=
—5 —4 o

25(10)9 + (—5SH—4)—20) + (—5)—5)(—4)
— (—200(10)0(—5) — (—4)(—4)25 — 9(—5)(—5)
= 2250 — 400 — 100 — 1000 — 400 — 225 = 125
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Example 3.2
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Fig. 3.5(a).
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= -+ 7 =23 ——
3 I Iy 3 1 3
4
AMAA
vy — vy — vz = 12 (3.2.1) 4o | |
20 vy 2 80 12
2 NN AP
3at| i e | 473
3a (b)) §4ﬂ
At node 2. 1
) N ] Uy — Ua Ua — Us v, — 0
I, = 1> + 13 — = +

2 8 4
—4vy + Tvr —v3 = 0 (3.2.2)
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At node 3.

fl + ig — Efx

2U1_3U2+ﬂ3=ﬂ
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3[.-'1 — Eu': — U3 = 12 [:.3.1-.1}

—4py + T —v3 = 0 (3.2.2)
2vy — 3v, +v3 =0 (3.2.3)
[ 3 —2 —1][wvy] [12°
—4 7 —1 Uy | = 0O (3.2.6)
2 —3 1 | U3 0
From this. we obtain
Mg Ao Ag
i = . Uy = A L'z A

11/11/2020 Dr. Ghada Aldahim



11/11/2020

3 —2 -1
—4 7 —1l =
2 —3 1

21 — 12+ 4+ 14 — 9 — 8 =
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=84 + 0+ 0 — 0 — 36 — 0 = 48

o+
_I_
‘-\--‘-\..
_|_
=04+ 0 —24 — 0 — 04+ 48 = 24
T
‘\\___I_
_I_
B
-
=04+ 144 + 0 — 168 — 0 — 0 = —24
Hﬁ‘—|—
R\‘—|—
.
_I_
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Thus. we find

A 48
Dy = —— = — 48 V.
A 10
U—‘j‘?—ﬂ—zqv
. A 10 '
A 2
v, =22 =22 _oav
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We now use MATILAE to solve the matrix. Equa-
tion (3.2.6) can be written as

AV = B —> Vv=A'B

where A 1s the 3 by 3 square matrix. B 1s the column vector. and V 1s
a column vector comprised of v4. v5. and v that we want to determiane.
We use MATTIAB to determine V as tollows:

==A=3 -2 —-1: —4 7 —-1: 2 -3 1]
==B = [12 O 0]
==V = mv(A) = B
4.8000
Vo= 24000
—2.4000

Thus. vy = 48 V.v:; = 24 V. and vy = —2.4 V. as obtammed previously.
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Practice Problem 5.2

Find the wvoltages at the three nonreference nodes in the circut of
Fig. 3.6.

Answer: vy = 80 V.vy, = —64 V., vy = 156 V.
2
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1 —AAAA 3
10 A D g 60

Figure 3.6
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Important note:

o Ofiasall Ol (Gea e 2 Gfidie o Y s s ) Al aie GlS 1)

pad KVL 5 KCL <asdpS 538 OIS guhais tsupernode ) dsle 3a3c USES (e jall
Lal) ) 4 g
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Example 5.3
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Figure 3.9
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v, = —20 — 2uy (3.3.1)

LS bl om0l o gl Cagd S (5l Gabai | v, 5 v, O ABDal) dd yaal
(sle Janid 3.10(b) JSA) 4
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e e e e T T T -
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From Eqs. (3.3.1) and (3.3.2). we write

vy =1 + 2 = —20 — 2y
vy, = —22 =
vy = —7.333 WV
Uy =Dy + 2 = —5333V.

Note that the 10-{) resistor does not make any difference because

it 1s connected across the supemode.
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Practice Problem 5.3 \

Find v and 7 in the circuit of Fig. 3.11.

Answer: —0.6 V. 4.2 A,

oV
|_fi“ -

--.".'.'."l'.'-.' |.__-__"|;| ]

d

21V () 30 = 20 =

AAMAA
II._II,-'-,.I".III —

Figure 3.11
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END OF LECTURE
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