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Chapter 2
Series and parallel resistance

The mesh-analysis approach simply eliminates the need to substitute the results of
Kirchhoff’s current law into the equations derived from Kirchhoff’s voltage law. It is now
accomplished in the initial writing of the equations.

EXAMPLE 2.10 Write the mesh equations for the network of Fig. below, and find the current
through the 7-Q resistor ??

61}

Wh—
' I, I
— |+ _ _
511? 1 .§1ﬂ 2 Z70
+ |—]— —
Li L
i il
P . R
4V = ay
Solution
I 8Q+6Q+200-02M0ML=4V
L: (TQ+200L—-0200)L=-9V
and 165, — 21, = 4
9, — 2I, = —9
which, for determinants, are
16, — 2I, =4
__..!r]_ + E;Iz = —9
| 16 4‘
-2 -9 —144 + 8 —136
and Il = I'_.'n = = =
144 — 4 140

‘16 -2




Chapter 2
Series and parallel resistance

EXAMPLE 2.11 Find the current through the 10-Q resistor of the network of Fig. below .

15V ="' 1 §3.51 2

Solution:

I BQ+30L— BWL — (ML =15V
L (O+50+20L—- GO, - GOL=0
(B0 + 100+ 50 — (8O, — (50)L =0

ol

111, — 813 — 3L, = 15
10, — 3, — 5L, =0
13f3 — 3.31 - 5;?-3 =10

or 115, — 3L — 8L =15
30+ 10, — 5L=0
—8I, — 5L+ 23L=0

11 -3 15
-3 10 0
and L=lea=—>"5 O _ 13304
11 -3 -8
-3 10 -5
-8 -5 23

EXAMPLE 2.12 Using mesh analysis, determine the currents for the network of Fig. below .
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Series and parallel resistance

Solution:

I, =6A
I, =8A
results in the following solutions:
2, — 16, + 8, =0
2(6A) — 16> + 8(BA)=10

and I, = 704 _ 4.75A

16
Then Lot =5 —L=6A—475A=125A
and I =L —L,=8A —475A =3.25A

EXAMPLE 2.13 Using mesh analysis, determine the currents of the network of Fig. below.
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R 61
I 4A E,==_12V
E .l. 20V
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Solution:
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Applying Kirchhoff’s law:
20V —6L(60)—L40)—b20O)+12V=0
or 10, + 2L, = 32

Node a 15 then used to relate the mesh currents and the current
source using Kirchhoff’'s current law:

I]_ =1+ Iz
The result 1s two equations and two unknowns:

101, + 21, = 32

L—- L=4
Applying determinants:
k)
L = _ G- — @)E) _ 40 _ a0y
‘1? _1;| (10)(—1) — (2)(1) 12

and L= —-T=333A —4A=-06TA



Maxwell's loop current method

This method is derived from (KVL) and can be applied by the
following step:

1. Convert all current sources in the circuit to voltage
sources.

2. Assign independent loop in the circuit to be analyzed (all
the loop have the same direction).

3. Write the loop equations of the circuit as in the following

formulas.
|IZRloop1" |22Rbetv-'een !oopl&r--------'--"|nZRber~een loop1&n= Z‘v’loom ----- (1)
'IIZRbeMEen |oop1&2+ |ZZRloop2‘-----------'anRbeMeen |0ap2&n= vapz- o (2)

4. Solve the above equation to find out the current
value(ls,lz....... In)



Example-15: write the mesh equation for the network shown below.(all
resistors value are in ohm)

10 .-—
I,
2\'—:5- 8

L(1048) - L(8) -I:*0=2-4.... . ... .. . 1
-1iB) + L(8+5+4) - L(4)=4.... ... ... 2
II*(O) = 12 (4) + 13 (4"‘20) i U e 3

Rewrite the above equation:

181, -8, =-2................ 1
-811"‘1712- 413 :4 ................ 2
AR AT=D oo 3

Solve the above equation we obtain:
I[=-054A ,, =092 A 15=0.678 A
Example-16: Find the current through the 10€ resistor.

Solution:

Loop! (8+3)I;-(3)I,-(8)I5=15
Loop2 -(3)I;+(3+5+2)1,-(5)15=0
Loop3 -(8)I5-(5),+(8+5+10)15=0
Rewrite the above equation
111,-31,-815=15

-31,+10L-51=0



-81;- 51,+21:=0

1002 Lhaa =1y
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The current through 10 ohm resistor is 13 and can be determined using the

determinates:

I = Il-.-u =

11 -3 15
-3 10 0
-8 -5 o
11 -3 -8
-3 10 -5
-8 -5 23

=1.220A




