Electrical Circuit Analysis
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* npnIzusvasiAasraiil B3a Kirchhoff ’s Current Law (KCL)
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970 KCL e
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Tua ¢ I =—1, +ig +iy, (2.14)
Tua d I, =ig +i5 +1ig (2.15)
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*  nyussauvasAasraviil u3a (Kirchhoff’s Voltage Law) (KVL)
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—i -1-i,=0
o i, =-5A
1 kvL Avzldin
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Faazléin v, =-15%/
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Division)

O . O

a) Single-loop circuit

U 2.12
vnld KVL Tugfl 2.12(a) 2:l69
V=V, +V,
LLaza1nN Ohm’s law
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v=Ri+Rj

an 31 2.12(b) 1l

b) equivalent
circuit

(2.17)
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(2.19)

(2.20)

(2.21)
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ﬂzt‘%&mgﬂ 2.12(b) nilw WITRNYA (equivalent circuit) V83T 2.12(a)
uazaziien Rs uilu mmﬁmmuauga (Equivalent resistance) 284393383074 laan

Rs=R+R,
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(2.22)
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NN
N
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PNFUMT (2.17) UazaumI (2.19) azlen
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= —V uae Vo = —— 2.24
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=3 U Qs ] I Qs $ Qs g; ldq’lg/ [ ' U
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Vi = Ri v
M R+R,+-+Ry (2.25)

2.6 HATINNTTVBINIATWNIHNAD VW IBUAZNITULINTEUE (Parallel Resistors And

Current Division)

D ez ey, D ez

a) Single-node-pair circuit b) Equivalent circuit

1% keL 7 Tuaduuuvaszy 2.13(a)
=1+, (2.26)
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LRz3IN Ohm's law

i, =GV, i, =GV (2.27)
=G, v+G,v (2.28)
i
= 2.29
Gl n Gz (2.29)
wininlE1 2.13(b)
i
Vo=—/—=V (2.30)
p
Gp
Tawdi G,=G, +G, 2.31)
. 1 1 1
Tasfi G,=—=—+— (2.32)
" R, R R
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1_1,1, . 1_ 21
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i = G, i :Li 03
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1 1
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| = G, I
m = (2.37)
Gl+Gz+"'+GN
Win I, = a (2.38)
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2.7 wanilfiLmas (Ammeters)

4 I3 4 ¢ 4
wanilfiieas Thariiinas uaz lavindiinas (Ammeters Voltmeters and Ohmmeters )

wanilitaasiuy D’Arsonval ﬁaaaﬁauga o931 11989

’ Ry

M VNV O

U7 2.15

M @8 ideal ammeter R, g AUAUNULIVANIA
wandfiwasidnszumdumnadudivananuamuninlumsiadinzualagiga  1nGEun

s I.s(Full-scale current) %aﬁ@himﬁ'ﬂﬂaglwﬁw 10 uA B9 10 mA  39lisansniadnszuad

Anldanitle uazdn Ies AR AAUIITUANEING Veg(Full-scale voltage ) anasan D'Arsonval meter @ag

WINABINNT TANTZUE g9 13192618 Rp TIUULNNIZUE
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FS R
—’ M

O
U 2.16
G'fi\‘imﬂ%ﬁﬂmi Current division
| = RP
FS — FS
RM +Rp (2.39)

lapfinszus@uainauos D'Arsonval meter o loo & i fa nIzuRANSINaMLANN
v = o @ sia g o & v
da9n13 Traznlduenilweiiadvasnszualdgeluaudasms
WIN NUNEBINT ig Whlafaansadwaoin Rp ldan
Rp — IQI\/I I FS
les — es (2:49)
DC voltmeterfl ldana1nn5Ld D’Arsonval ammeter T4 3IaL5IaWN L AL TIGMANRING Vig
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|
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v
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-0
31N 2.17
U
yafinszualnaidunda i = | wldhusseuiiaduwisseuiduanadofo V= Vig
270 KVL Aaglain
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V,
— VEs _
Rs= I_ Ry, (2.42)
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A ' e A A €a 6 cv 2
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anwh (SENSITIVITY) sadharidiaasnlaanndr larusdalian via smanudmumuzashaniiaes s

AIUATLTIAULANRLNA

Rs+ R Rs
- M
.Q/V ratlng: = (2.43)
FS Vs
Ammeter
o
Voltmeter
ginsallih ginsallih
o o
U 2.18 misiallayt Aiaasuazwaniieas
ca e & Y o A . co & \ ca R o \
Im‘mJL@]amulﬁﬂ,ﬁumiammmuwmnﬂiauqﬁnimmuummahammemmama W%
Augunsnk

' A 7 [ A ' o O . A 8 o '
fnuandiie asuulﬂumn@mumﬂvlmamuaqﬂﬂsmmuummaLLauﬂm@lasamama

aunIn ﬁuqﬂnsrﬁﬁa:ﬁ'@mma Ohmmeter bHiNa @A Rx é’oLLa@ﬂugﬂ
E
| Rs
o
+ -+
_

Rx
RM
\J
5171 2.19
U
270 KVL 131l
-E+(Rs+R,, +Rxi=0 (2.44)
2] o
Faben
Rx= = (Rs+ Ry )
X= T s+ Ry (2.45)
nazud i 9z lnagegaiilodnaas Rx fidurinugud
o & A A A A o
Pauupe Rx=0 131921880 E uaz Rs 1ATAN i=lg T99zld
B E
FS — (2.46)
Rst Ry,
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INFUMI(2.14) Uazaums (2.15) azlai

Rx= BILS - 1§Rs+ Ry ) (2.47)
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