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Methods of circuit analysis
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5. Methods of circuit Analysis
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5.5 Mesh Analysis by Inspection
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R is called the resistance matrix; i is the output vector; and v is the input vector.
We can solve Eq. (3.25) to obtain the unknown mesh currents.

Adladl) Ja Wiy Jaall glal sa v 5 ¢z sall plad ga | A slidl) 48 shinn R (o
Adlall 4] geaall il )il Je J pasll (3,25)
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Example 5.9

By inspection, write the mesh-current equations for the circuit in Fig. 3.29.

Figure 3.29
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Solution:

We have five meshes. so the resistance matnx 1s 5 by 5. The diagonal
terms. in ohms. are:

Ry =2+4+1+1+2=10,
Ry =5+ 2+ 2 =9, > £

APAN
R33—2+3+4=9 >0 41.:(;1\) 2 O
L AAAA -, AAAA———
Ryy=1+3+4=8. lﬂé (W) 4oz L,
OV a Lo ()
Rjj—l + 3 = 4 — VW RAA A S—
4ﬂ§ (;) 311% @ C")ﬁ"'i.i" @)mv

Figure 3.29
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The off-diagonal terms are:

RIZ = —2.
R!l = _1
Ry = —2
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Ry; = —2. Ry = 0 = Rys.
Ry3 = —4. Ryy = —1. >
Rg: = —4, RE'r-'-‘l =0 = REE*
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Figure 3.29
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Ry = 0. Ry = —1 Raiz = 0, Rays = —3.
le = 0, Rsx = —1. Ks3 = 0 RH = —3
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Figure 3.29

11/11/2020

Dr. Ghada Aldahim

11



The mmput voltage vector v has the following terms in volts:

50
— 4 A
U] - = (;_)
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Thus. the mesh-current equations are:

9 —2 _—2 0 'D_ _-fl_ — 4— Figure 3.29
—2 10 —4 —1 —1 i ]
—2 —4 9 O 0 iz | =| —0
0o —1 O 5 —3 i4 0
0 —1 o —3 4| | is_] | — 0 |

From this. we can use MATI 4B to obtain mesh cuwrrents #y. iz. i3. I4.

and is.
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Practice Problem 5.9 ‘
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By inspection. obtain the mesh-current equations for the circuit 1
Fig. 3.30.

50 2

40 £ 3ﬂﬂ§ + 12V

80 Q {:I 10V 60 O
Figure 3.30
For Practice Prob. 3.9
Answer:
170 —40 0 —80 ol l#h] [ 24]
—40 80 —30 —10 0O i 0
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0 0 —20 0o 80| || | —10]
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5.6 Mesh Analysis with Current Sources
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Figure 3.292

A circuat wiaith a current source.
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Figure 3.292

A circuat with a current source.
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Figure 3.23

(a) Two meshes having a current source 1n CoOmMMON,
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(b) a supermesh. created by excluding the current source.
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3.23(b) J&ll & supermesh daladl ddlad) e 5 gilly (o gl S (538 (Gadai - )
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()
— 20 + -IfllI'I -+ lﬂfj -+ —"Hg = (0
Oy + 141, = 20 (3.18)
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Exclude these
(a) elements

Solving Eqs. (3.18) and (3.19). we get

i1 = —3.2 A, i = 2.8 A (3.20)

l—
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END OF LECTURE
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