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Advance Circuit Analysis

la

Iv

Kirchhoff's Current Law

la+lb-Ic=0
3a 3a + 5a - 8a =0
Or
8a
la+lb=1Ic
5a I
c
3a+5a=28a
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Advance Circuit Analysis

Kirchhoff's Voltage Law

Voltage around a close loop must equal Zero

2KQ RS 2KQ Rga
Vig | NN ~ 4A"A", R4
12 Vdc — 5KQ
T R6 10 KQ R3
ANN——AA\N,
5KQ 3 KQ
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Advance Circuit Analysis

Kirchhoff's Voltage Law

2VDC
2KQ 1VDC
12 Vide + XK RS re 17
Vg MAN—T— VW R4
R1 Loop 2
== Loopt 5VvDC 10 KQ P 5KQ
T R6 R3 _ 2.5VDC
5KQ Loops  3KQ
5VDC 1.5VDC

Loop1= 2 Vdc + 5 Vdc + 5 Vdc + (-12 Vdc) = 0 Vdc
Loop 2= 5 Vdc +(— 1.5 Vdc) + ( — 2.5 Vdc)+ (-1 Vdc) = 0 Vdc

Loop 3= - 5 Vdc +( — 1.5 Vidc) + ( — 2.5 Vdc)+ ( -1 Vdc) +(- 2Vdc) + 12 VDC = 0 Vde
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Advance Circuit Analysis

Method of Branch Currents

3
I 21- R3 (11 +12) - R2 (12) =0
At z il = 21— 6(11 + 12) -312=0
o " IR 21- 611 — 612 — 312 =0
vl N ]l 2 21-9/12-6/11=0
=T Loop 1 cew sonmgT f1+/2 nona —___— -46!'7—9/2 =21
l l = | 311+ 112=14 +—6
= — 211+312=7 +—8
5
1 Loop 1FromA 2 84—R3(I1+/2)-Ri(I1)=0 2T *32=42 X3
84-VR3-VR1=0 84 6/1- 62— 12/1=0 e
Loop 2 From B 84— 1811 - 6/2 =0 0 _
21-VR3-VR2=0 -18/1-6/2=-84 Al =waa e
11 =5Amps
7
201 +312=7
2(5)+312=7
312=7-10
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Advance Circuit Analysis

v2

l

R3
Loop 1 6 Oh
Loop 1 cew "‘%T p'1+]2 Loop 2 ¢

11=5Amps

12=-1amp
13=11+12=5+(-1) =4 amps
VR1=12x 5 =60 Vdc
VR2=3X1=-3Vdc
VR3=6x4=24 Vdc

Method of Branch Currents

Vi
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Advance Circuit Analysis

Method Of Mesh Currents

« Mesh Currents are not Branch currents
they stay the same.

a R1 c R2
MA- AN

12 0hm 3 0nm
+ Voltages created by its mesh current add,

£ and voltages created by non native Branch
R3 current subtracts.
L poaiEl S 2v

= = Y =

Mesh Current la l T Mesh Current Ib __+
b d f
=9 9/a-31b=42
Mesh Current /a Mesh Current /a 2la+3lb=-7V
18la—61b=84V 18la-61lb=84V 7/a = 35
9/a-31b=42 1a = 5 amps
Mesh Current /b
-6la+9b=-21V MeshCurrent/b ~+ 3
- 6la+9lb=-21V -2(5) +3lb=-7V
. 2la+3ib=-7V 3lb = -7V +10
3lb=3
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Advance Circuit Analysis

Method Of Mesh Currents

« Mesh Currents are not Branch currents
they stay the same.

a - Rt + © - R2 +
AL MA
12 0hm 3 0nm
+ Voltages created by its mesh current add,

£ -\ and voltages created by non native Branch
R3 current subtracts.
L poaiEl S 2v

- 2 Vo = 1a = 5 amps

<
Mesh Current la l T Mesh Current Ib =

[+ 1b=1amp

+ | +
b d f Mesh la

(-60Vdc) +(-24Vdc)+84=0
VR1=5 amps x 12 ohms= 60 Vdc

VR2 =1 amp x 3 ohms = 3 Vdc Mesh Ib

VR3 = (5 amp x 6 ohms ) + (-1 amp x 6 ohms) (-3 vdc) + (-21 Vdc) + 24 Vdc =0
VR3 = 30Vdc - 6volts = 24 volts
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Advance Circuit Analysis

Node Voltage Analysis
s Ipeslsmty

A <—+ R - NodeN . R 4 B
12 Ohm 3 Ohm I
v2 + —_— =
vi
84V4

21V

== BOhm%T [3=]1+[2 —

/ -
l ! I

- G o
b
,'1+,n'2:,'3 847Vn+217Vn=V_n
12 3 6 Vi=84 - _ 60vd
vi vz _vn 84—-Vn+421-Vn)=2Vn =84-2:n ”_ﬁ&qm’os
R1 "Rz R3 84-Vn+84—-4Vn=2vn  Vn=60 Vdc
= = _ —3vdc
L. T8 W 168 _5Vn 2vn Vae 21— U |2 = vl -1 amp
2t =5 168=7wn V2=21-24
1273 & . =21~
;68{7 by \\//'; va=-svic 3= 5Amp - 1Amp
n= ¢ 4 Amp

A ¢ Llectrome Class Foom



Advance Circuit Analysis

Circuit Applications Of Kirchhoff's Law
Node b

la2=9a-3a; la2=6a
Ib3=6a-4a; b3 =2a

Vab=la3-b3=3a-2a=1a

The Current flow thru R3 is from left to right & the total current flow is 1a ( 3a from Lft. to Rt. & 2a Rtto Lft)
Vab = 1a x 10 ohm = 10 Volts

VR2 =10 Volts / (6a—4 a) = 10 Volts / 2 a = 5 ohms

VR1 = 9a x 6 chms = 54 Vdc
VR4 = 6a x 2 chms =12 Vdc

V1=+VR1+Vab-VR4 +V2
-72v = 54V dc- 10 Vdc +12Vdc-20vdc
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