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Mesh Analysis

Steps to find a current flowing in a circuit using Mesh Analysis

1. Identify loops or meshes in a circuit and Label a mesh current to N meshes

2. Apply KVL to each mesh with the corresponding mesh current to generate N equations.

3. Solve the resulting simultaneous linear equations for the unknown mesh currents using
Cramer’s Rule.

Problem:

In the circuit shown in Fig and determine all branch currents and the voltage across the 5
resistor by loop current analysis.
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Loop 1:
.":il-l—:')[fl—i-g]-l—ﬁfl —50 = 0
1471 — His = &0
Loop 2:
iz + 8iz + 5(ia —i1) +25 = 0
50y + 156y = —25
14i1 — 5iz = 50 (1)
—5iy 4 15iy = —25 (2)
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Multiply eqn 1 by 3 and adding with equation 2

4241 — 1512 = 150
—di1 +1d19 = —25
3T = 125

iy = 3.3784A4 iy = —0.541A

iy = 3.3784A4 i = —iy = 0.541A

ihe = 11 — 12 = 3.3784 — (—0.541) = 3.9194A4

voltage across the 5 {1 resistor is 5. = 19.597V
Problem:

In the circuit shown in Figure 3 determine the mesh currents i1, i2, 13

b

Figure 3
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Solution:
Applying the KVL for the loop abedea
1(iy —i2)+2(i1 —i3)+6 -7 = 0
311 — 12— 2i3 =

For the loop cfgdc

219 + g{ig — f;.}} + 1{'?:2 — :-:'1} = 0
—i1 +6Gia —3ig = 0
For the loop dghed
Blig —ig) +2(i3 —i1) +i3—6 = 0
—2i1 — 319+ 6Gig = 6

The three mesh equations are,
311 —12—213 = 1
—11 + 61y — Jig
—211 — Jia +6Gig =

Solving these equations Using Cramer’s rule

3 -1 -2 i 1

1 6 -3 ia =10

2 -3 6 i 6
ZI=V
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where A is
3 -1 -2
A= -1 6 =3
| -2 -3 6

3[6 x 6 — (=3 x —3)] +1[—1 x 6 — (=2 x —3)]
—2[-1x —3— (-2 x 6)]
=3(36-9)+1(-6-6)-2(3+12)=81-12-30=39

1 -1 —2|

0 6 —.;)
_ 6 —3 6 | 1(36—9)+1(18) —2(—36)
= A - 30

2T+ 18472

=34
39
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3 1 -2
-1 0 -3
. -2 6 6 | 3(18) — 1(—6—6) — 2(—6)
2 A - 39
54+ 12 + 12
AT et lE Ly
39
) 3 -1 1)
1 6 0
_ )—:3 -3 ﬁ) 3(36) + 1(—6) + 1(3 + 12)
i3 = —
. A 39
108 — 6415

= 3A
39

i1 =34 iy =2A i3=3A



