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It Is very important to study
Kirchhoff's laws
Also to study Maxwell's method. .
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( Definition Kirchhoff's current law

In any electric point .
» Definition Kirchhoff's voltage law in
any electric closed circuit .
* To learn Maxwell's loops by using
Kirchhoff's voltage law.
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/D-Aim of lecture \

To let the student be
able to identify the
analyses net work by
using Kirchhoff's laws
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Kirchhoff's laws
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> [1+]2=13  or
|1+12-13=0

R
ﬁu\/\ i A@ At first cct. E1-E2=R1xl1or;

E1

h B2 b E1-E2-(R1xl1)=0
At second cct. E2=I2xR2 or:

E2-(12xR2)=0




Sy
solution

l1+12=l3....1)  8=511+10l3...(2)

a ohm B Chim
: N mvw—‘
|1 27 10=1013+6l2....(3) then 8= 5|1+10(l1+l2)
— v |3I e — v 8=1311+10I2...4) and at eq.(3)
6l2+10(l1+12)=10  6l2+10l1+10l2=10

Then 16l2+1011=10.... (.. /2) , 5l1+8l2=5 ,(x3) 15l1+24]2=15

(Minus)1511+1012=8.. ..(4)

1412=7 , 12=0.5A andineq..(4) 15l1+5=8 ,11=0.2A ,13=0.2+0.5=0.7A




Maxwell's Loops

Currents method

Aim of lecture : To let the student be able to identify the
analyses net work by using Maxwell's method.




Ex(2) : For the circuit shown using
Maxwell's loop to find ( 11,12,13)

§2 Ohm @
— vy §3 Ohm a8
=
L =1
|1 = |2 7 |3

1

30 Ohm

ANA-

l1=54.64A | |2=145.3A
13=24.64A

solution
At loop(1):

(5+3)11-312=20-5
811-312=15......(1)
At loop (2):

(3+4+2)12-3]1-2|3=5+5+5

3l1+912-213=15.....(2)
At loop (3):

(2+8)13-2|2=-30-5
-2l2+1013=-35.....(3)

Then we find 11,12,13




Posttest ) Using Kirchhoff's theorem to calculate the current

at each Resistance .

4 0hm

(H.W )

B Chim

solution

3 2hm

a ohm
Fohm

T

Y

g5 Ohm FDU
||

N
A"

E

10=81,+3(l,~1,)+ 7 (1=l +15)

:10=181,-101,+715 .....(1)

0=41,+515-3(1,-1,)

. =31, +71,+51, =0......(2)

0=6(l,-15)-7(11-1,+15)-51,
.. 0=-71,+131,-18l,




(B) :

For the circuit shown using Maxwell's

loop to find ( I1,12,13)

olution
30|1-10|2-10|3=100 (1) 10 Ohm

201,-101,-101,=-50 ....(2) 5
10 Chim 10 Chim 10 Chim
301,-101,-101, =0 ...(3) PR Yy
| l, | —
:.1015-1,-1,=0 , (eq.1-eq.2); L ! l §w Ohm = | ——80V
401,-301,=150 —
r

. 41,-31,=15...(4) €d-(1)x3and the

o

result + with eq.(3);
:.811-412=30 ...(5) eq(4)x2 then sub from (5)

Result 11=3.75A, 12=0, 13=1.25A




