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(Electrical Circuit Elements and Quantities)
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1.1 94AUSENBUNNRS

syuulwfinlnevhlufidaudseneundn 4 drudsguil 1.1 dawdl 1 Aeuvdsiuia (Source)
Wy LTesruidaliih lwadates wuames Snthindauazdrendsnulwilituszu daud 2 Ao
Tnan (Load) Fauamsdsguuuunislindanuildsuanuvaadnin guasaidnlngnelutuiFou
Fondulvan wu vasnln Waay s d1ufl 3 Aeszuuderiiu (Transmission system) &asin
Uszneuseaglil Suihfidmdanunnundsinialudidvan uazdwd 4 Aogunsainuay @
i fsexlndsulvaiuviesudanisivavemasnu wu woshnusnines (Circuit breaker)
aind (Switch) Wil 1awnsaesursdiusznouressruulnidisuuudiasgauadfiiony

“9AUs¥NaUI9as” (Circuit element)
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msousevetasrUsznovsgeeaifiesiududunidavlmnia “aasiadh” (Electrical
circuit) elussnauiildrsasiinduuusasmndinanfiftossunsnisvihauvesssuulndh
AlFa1uate ndaaniasasliFunisnssdu (Excitation) wiedayarand (Input) nunasiidinugy
9959TAS INaRaUALDS (Response) Wiaadanmenn (Output) faumsiasizisasiiing adu
mwwamauauaaLﬁ'mwﬂﬁ%’umiﬂizﬁu

fiarsanszuulnihegiedie wu ssuulndesainsiifiiedossudalniiigendsaulisu
viaenlnlnefaindifiedauaz el swaziBunvesusazesdusznouingnunudiedydnuaiiloly
fesentsiaudilannduagafuununinisasiii (Electrical circuit diagram) lédsgy
7 1.2 iouansmslvavemdsnuanunasinialusdvan Tnedouuansnslvaremdnuainde
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a o '

U dadudanaasaestidalud3dudronaznavasalnlisurinvesisasiaeiadndiuag

Y

STWINNAN

ww3osrudaluiih <G> 71809 W

aela

JUN 1.2 urunmaasiiiiegnedng

winfinsananuamsatunisudandsnulnii wienadiuunesduszneuisestaidu
2 Usziande esduszneulinuniossdusznouueniiv (Active element) fussAUsznauideny
vieaadusznauniadn (Passive element) il asdUsznouluam sondandasuluilg
wnasiudaluraasluii wu ie3esdudalui wadaies wunned dndussdusznoulinu
Tumanduiy ssddszneuidesuldanunsandandsnulniinldios udgandundsaudlasu

2112995 Wanlur9asinil wiu fad1uniu (Resistor) SalussrUsenauldasany ag19lsAnau

29AUSENDURBENUUNFLAFN NI DAL AUNS N UN AT UIINMTHAT AT NIeNAIUAINa 1NN T

nendsle W fdafiuuseq (Capacitor) wagdandeanh (inductor)
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(Analysis of Resistive Circuits)
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Ho nan inesvensl (Gustav Kirchhoff) wastdudugnulunisiiasizsiasasiali safadoud

' o ' o d' PUEYN ¢ '
NTTUILLIINUY ATTLLUINTTLLE LATUANNTTOU € V]sL‘iU']Lﬂif]gW']Q"ﬂ{LWﬁWWE]‘ILU

2.1 AYNITUAVRLADTBINN

2995WTUsEnaumeesdusenaunns q Aaeitideiu lunsujiRsteunauanunim

2995 T lAg 9N IIve83AUTENBUATY 9 TIUNIIALEUATIULLINBUVS OWIASAIgUT 2.1
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o s i a ¢ ° A s d' A v o
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= o s . a an' 13 A | v oA o« » = v

58n91 “90” (Points) USiiesAUsEnaumaillosiaiusendt “lun” (Nodes) FsUsenaunae
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Wi
Tun 4 Wa b UAB We  Wd lup C
Ry Rs
O I I OF
R3
]

Tunge /! \
W a9 e \ Tun D

U 2.1 Tusuazgalusaslain



nnuHunasaslwih

(Circuit Theorems)
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Tun 1 uRusenunusanvodwasnilinussdudatanasiaunaaniindaindauiniy

v '
v o o

suwuuaswesmaiinlauswurestidalseneusmgunasiniauswugauainresynsuiu

v Y

dadunu il umuiiesserugapdefiinulumaeidaussdy Tuhueafeafus 14
Ffumusevuufuuvasiuianssuagaunfiiiediassnugndsluwasininnssuauosass
Fauandluzuil 3.1 iaansoldnmsudasumasiiiia (Source transformation) Hieiaugusening
wiasrifiaussiuiioaynsuufdumuiuunasiiianssuaiivevuuiuddunnidag laivials

NIZUALAYUIIAUVIDIAUTENOUAY 9 Tursasiudsundas
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|:|> —> —
-+ -+
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(M) WAAIANLTALTIAU (@) wrasnLinnssua

- ° o a o
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(Capacitors and Inductors)

Tuunidiu 9 sisAnvienzesidunudaieatesiuaunsiivadin luuniiseyle
AnwnuauiAvesssdus nevasaundsny 2 vialunsasli dufedufiulsey (Capacitor) wag
Funileani (nductor) %agﬂi%muasmLLWi’Mmﬂﬁﬁmmﬁmlw%LLazﬁLﬁﬂmaﬁﬂﬁma 9 laed
Fnwaizlanziiierdesiuaunisiseyius (Differential equation) faifiuyszquagdaumieii
annsaazaundsnulfuazannsavdesnduniazaulioonuldluntends mstidufvuszs
wazdmienhureldnususuidunmrilianesinihfiivsslev jwsdndndndaing

Juduuszneuwaznisifouanuzvesaindazdinanongfinssueines

4.1 FudulsEauazaug

Tufagdudaivuszagninluldlususing 4 wu nsiivdsegliihdmiuuaesuauniay
lundesdne sy myvSudyaralussuiinguasinsvied msaadyainsuniuluiasiiy nsiiy
wsadnvazisuiwas oo aiUu MIauALTIRuLazNSuUsEanSamnsdsdnemaslussuy

Tiihrids dregndufuussaildnuiiluuansdagui 4.1
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(First-Order Circuits)

woAnssuvenwsiiivseneuiediivuszauagduniisnhamsoesuiefeaunis

\B9ouius (Differential equations) laenalunisuiaunisifiseyiusenniinisuiaunisiivadin

YY)

Felpvdnngduduvesaunsideeyiusazwinduinuuesnusenavazaunduluims dufe

Ao &

Funudniviszgsuiuiwaudamilend waensldnguesaesveniiunesiifiduiudszqifies

1o N

dudealaghifidunienh vieldumlsniiewudelaglufduivusyyiu asilbisldaunis
\BeouRusTUAUNI (First-order differential equation) 131338n39a5WaAII1 “29a5duAUNile”
(First-order circuits) Tufitimniluisasdudunilaiisznoudieduivuszgazisenin “19s RC”

waz N dungasdusunilanusenaumemimteitiagisenin “995 RL”

5.1 29395 RC fdnvnasnndalwdinssuanss

WetsrasnLiansunselansendansiiinfiu ¥, aidoudafiudadiuniu Ry uay
Fufiudsey C deguit 5.1 Tnelifindanugnazanluduivuseaiivae ¢ =0 Wufe vi (0) =0 awin

nszud iy addaiuuszqdailiussdu v denfiaau

R b
— >
I

+

Ve Ct) Vi C

JUM 5.1 2995 RC MWV illanssiunssuanse

LNENWITAMIAT vy kAT 71 RBISNIINNISTENUIIRUTBNARSTENNTEUNDT e

-V +Ri+v, =0
k4
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(Second-Order Circuits)
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(Sinusoidal Steady-State Analysis)

Tuund 5 uaz 6 Wlddnwansuausdlusasiivsznaumeiinisniuazfunuseq
a

=

HARNBUANBISTTNIANILAIINRsTlTuvasiulinUsnged Jliuedivelinvesunadsinind

NIRRT TuvaeNnanauauouuTIAULTUBYAUTTLATDINITNTEARIIDT ¥ TunTdlaas

b q

o

wnrassudalwiinszuanss nanovausswuutiAuanlua1nda wﬁﬂuazgzgwmﬂizﬁuﬁﬁﬁzgﬁqm
Tuanvivimnssuliindednyagdled (Sinusoidal signal) Fadudyauiinusnniigaluiu
Fmnssuluiidids Tuvaedondeanssuliihdeasliidudyaunduni (Carrier signal) lunsdl
Mdundsindadyanuguled 15101950nHaneuausIsTTNIIRIN Hameuaussdang (Transient
response) kazl3uNNARBUALBMUUTIAUT Hanauauesluanugegsi (Steady-state response)

Tuunilisngfnyneasifiunasiiiadyaaguled Wemnuanevausdsssuyilivueg
Aurdnvesinasnidauazaansanilameisnisesuigluuniniuun asudviingyedsifenis
winanovaussluanugegivesdyyruglled Tudunanevaussuuisduuasiiannioog

ué’qmﬂwamauauaa%’mjﬂa’mLﬂu@uélﬁanmmﬂﬂixElwﬁq

7.1 auautfvesdyyingulviiazivaes

Foynaunssau v () MdudygrasUleiuandafasun 7.1 sraunsalisusiuieilendu

U U

[

a1l (Sinusoidal function) ves v (7) geveid

v(£)=V_sinot

m
lnedl ¥, \uwoundyn (Amplitude) 104 v (1) Fudurgegnuesdyain waz o Aoaudidayy
(Angular frequency) ausuenisnanudilumsunisvesdyga Snbodusipouseiund

WesandyaaugUleiftaiduiduany (Periodic function) Fusianansadieulad

v(t+T)=v(t)
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R (Sinusoidal Steady-State Power)
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Tunsainusssuwaznsehatduilaiduvasian HAANYBIL T UAUNTELARINE 1IN T9

laan “ideuagnils” (Instantaneous power) Baiduilsiduresianduiu wagusueaniednsinig

o =

Fevsegandundsnureseuszneule q ifealdmaaavservenvesidaegniiionvun

o o v Ao o

adnuaizesgUnsallviln Wy d1ieesvenedidnnsedndlisudygrandifidmdsgaiundd

f
Anfifvun uddygaesnasiiey uwazinsorademeldmnsumdsmaniuiiduszesaiuu

@ @

mvualiussiunagnszudluanugegimilaviniu

V() =V cos(wt+0,)) wag i(t)=1 cos(wt+0,)

m

LSIANUIUANMAIYME NI LR
p@)=v(t)-i(t)=V, I cos(wt+0,)cos(owt+06,)

waziliaUszynaldiondnualninaudis

1
cos AcosB =

= E[cos(A +B)+cos(4—B)]

1519¢le

p() =%[cos(2a)t+9‘, +6,)+cos(6, —9,,)] (8.1)
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(Three-Phase Circuits)

lu2933INaELAY7 (Single-phase circuit) Fellunasinilauwsaiuguled 1 undadsinlad@ne
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= =

(Polyphase circuit) FailunasnniausadugUlouninnda 1 unasfidedinieniniasinaien

'
a1 '

mﬁmmamwwmULWaﬁﬁaﬂsﬁmﬂﬁ'qmﬁa “1995810Wa” (Three-phase circuit) AnaefidasIu
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Tswefilfauuusimdnmyudasiusnaiafiammesuazivienilfifausiul uvaainusazyn
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Fadudyaugdlaiifvunatazanudivindy waliyawaiei 120°

v o U

9.1 WaTEUWEaUNS
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wrasniialursasaruaasraduanamssrusdloy 3 Fyaunivuinwaranudvinnu

LAY ] (A7)
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wagAuAWIIY uAllyuvlarinaiy 120° dsiegnslugun 9.1
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e, =311cos314tV

ey =311cos@141-120°) V

ey =311c0s(314—240°) =311cos@ 141 +120°) V
waeMnual e WUUSITUMEALIN ep DuLsiuNaND UaY ecor WWUUTITUMATIANY Fansml

WSAUNsELanSlARagUR 9.2
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