Table of Contents

Chapter 1 34 Magnetic MOIECUIE .........occoccrevcrrrrrverrrrnee 22
Electrical Fundamentals 32 m:\lg\glrlitlh(; :;22:?:;65 ...................................... g;
oon ST Pomanentand Temprary VGgRe....... 22
L1 Matter. e 3 38 Demagr)etlglng MBGELS v 22
1.2 AOMIC ThEOIY...ccveveiieieeieeccte e 3 39 Magnet!c Lines .0 FROTCR. vt 23
1.3 Law of Electrical Charges ..........c.cccovrerrrriennn. 4 310 Magnetic Matgrlals """""""" Jmm—m— 23
1.4 Law of AtomiC Charges........cccoevreeerrerireirininennn. 4 311 Law Of. Attractlon AN REPUISION v 23
Negative Atomic Charge.......ccccceevvrererceceenennns 4 gg Iss:fnn(:gtl)ti{it; """"""""""""""""""""""""""""" ;g
Positive Atomic Charge .........cocovveveerernnrnnn. 4 U'ni 3= SUMMAIY oo 2
1.5  Charged Material (Static Charge)..........c.cocovrvrnee 5 . o —
SEALIC VOIAGE ... 5 UNIE 3 = CONCIUSION v 25
REAUCING SEALiC CAIGE oo 5 Unit 3 — Practice QUESHIONS .........cccoeevevevrinieiiinicnienns 26
R TR T —— 6 Unit 4 EIeptnmty ........................................................ 29
17 LGOING oo 6 Introductlon..: ..................................... [ 29
1.8 Lightning Protection ............coooooeevereeeeeeeeeeeeseeeee. 7 4.1 Electrical Current Flow (EIECHICIY)................ 29
UNIE L = SUMMAIY oo 8 4.2 EIectr|IC|ty ..... e s 30
UNit 1 = CONCIUSION. v vvvveveeeeeereeeeeeeeeeeeeeeeeeeseeessesseseeeees 9 Chemical Activity (Electrochemistry)................ 30
UNit 1 — Practice QUESHIONS ...........reeueeererrereeeeeeeerrennnns 10 Magnetism (Magnetoelectricity)..................... 30
Unit 2 Electron Theory ... 13 Light (Photoelectricity) " 31
INEFOAUCHION. ...ecvvveevee e 13 Thermo Engrgy (Ther.m.oelectrlcny) """""""""" 32
2.1 Electron OrbitS ....cccvvcveeiecesiceeeeeseies 13 Pressure (P|ezoelectr|0|ty). ommmmmm——— 32
2.2 Valence EIeCtrons.........cccoovvevvveccereeessisiinns 13 43 Useful Purpo.ses OF EIBCUICHY v 32
2.3 Freeing Electrons from an Atom..........c.cccceeevne. 13 EIectrochemlst.ry """"""""""""""""""""""""" 32
2.4 CONAUCLONS .....cocveviiiiiceceeee e 14 Electromggnetlsm """""""""""""""""""""""" 33
2.5 INSUIALOFS ......cvcvcveveieisiecseeeeeee e 14 Heat.(Ret5|star.1ce). """""""""""""""""""""""" 3
2.6 SemMICONAUCTONS ......c.ovvvrerereeeerceeeeeeee s 15 Hlumination ngh.tm """""""""""""""""""""" 33
2.7 AOmMIC BONAING ....coovvevreriieiiieecesceis 15 44 Danger of Electr|0|w.: """"""""""""""""""""" 34
2.8 COMPOUNGS.....cccrrereriririiriiiieeeere et 15 Understandlng Electrical Sh.OCk Hazard ... 34
UNit 2 = SUMMAIY ..o 16 What Determines tﬂe Severity
Unit 2 — CONCIUSION ......cviiiiicieccreie e 17 gliei:;tr:]tn(;aérsoi:]oncdk Fault """"""""""""""""""" gg
UNit 2.~ Pracie QUESIOS ... 19 B
Unit 3 Magnetism ...................................................... 21 Electrical ArC BlaSt ..o, 36
INEFOAUCTION. ... 21 45  National Electrical Code ..vmmmmo 37
3.1 The Natural Magnet.........ccocoumvmvvmnereninirinnnns 21 UNit 4 = SUMMATY ..cooveoeeeeeeeeeeeee e 38
3.2 Magnetic POIANILIES ..ot 21 UNIt 4 = CONCIUSION oo 40
3.3 Magnetic COmMPAsS .......ccceverererernrrrrrrerereereeeenns 21 Unit 4 — Practice QUESHONS ...........ovverveereereeeesesreen. 41




Basic Electrical Theory Table of Contents

Unit 5 ElectromagnetiSm ..........cccoveveeeeeneereerneeneens 45 1.7 POWE ....oovrviiriseieiseresiesieiee e 76
INEFOAUCTION. ... 45 7.8 Electrical FOrmulas .......c.cocvvvvvvreevecennisinnnnn, 76
51 Electromagnetism in a Wire ..........ccccvvevernnn. 45
52 Field INtenSity........cccovvvvvrsceeeererrss e 45
5.3 Field Interaction .......ccccovvveeeiciennvnsseenens 46
5.4 Field Interaction of LOOPS........ccocvvvvrnrivrnienna. 46 UNit 8 Math ..., 81
55 Electromagnetism in a Coil .......ccccovvieveeennens 46
5.6 MagNEtic COre ..o 47 8.1 WHOIE NUMDBETS oo, 81
5.7 Ampere and TUMS.......ccccoeevnrvinrneiincinnieninns 47 L3 0 1=1o! 11 - OO 81
UNIt S — SUMMAY ..o 48 8.3 FIACHIONS w...vovvvcvvcveee ettt 81
UNit 5 — CONCIUSION ..o 49 8.4 PEICENTAYES .....voovveveereererseesses e oo, 81
Unit 5 — Practice QUESHIONS ..........cccovvvericiiciecienis S0 85 MUIIPIET ... 82

Unit 6 Uses of Electromagnetism.........cccccovveunen. 53 8.6 PErCENt INCIEASE ...vvvvevvrvereeieeseeeeseesesenenes 82
INEFOAUCEION. ...vcvvveterece et 53 8.7 RECIPrOCAIS ....c.cvvvvevereieee e 83
6.1 Basic Electric MEters ..........cocvvevvvevevsverererenns 53 8.8 Squaring a NUMDET........cccccvrvrvvreecerenereenes 83

VOIRMELET ... 53 8.9 SQUAE ROOL........vveeeeeeririsrvr e 84
DC VOItMELET .......cvvvcrcreieceeee s 54 8.10  VOIUME ..o 85
DC AMMELEN ... 54 811  KilOuiioccccie s 85
Clamp-on AC AMMEter .........cccovvvrvreeerenennnnn. 55 8.12  Rounding Off........cccovrvevrnrrrir e 86
ONMMELES ... 55 8.13  ParentheSeS.......cccovirirrieirinieisineeisiseseeinens 86
Wheatstone Bridge.........cccoevevecceeensiinnnnns 56 8.14  Testing Your Answer for Reasonableness........ 86
MegoRMMELEr .........cevvceeece s 56
6.2 Electric MOtOr .......ccceveerveeveceeecee e, 57
Motor COMPONENtS .......cccoeevvveerereeerinenreenens 57
Understanding Motor Motion.......................... 57 Unit 9 Electrical FOrmulas.......ccoo.ccromneerveeennns 93
6.3 Electrical GEnerator...........cccovvvevrerercverererennnn, 58
DC GENErator .........coovviviiiciniiieiiisesisiis 58 9.1 Electrical CirCUIt.......c.oeveeeeeeeee e, 93
AC GENEIALON .......cvviviieieisieieisi s 58 9.2 POWEF SOUICE .....vovveeearereeseeiessseees e, 93
6.4 Electromagnetic Relay ...........ccccvvvivinininnne. 58 DIreCt CUITENE ....vveeeeeee s 94
CONLACES......evveiiireece s 58 Alternating CUITeNt...........ocvvevvevereeiereierenians 94
Holding Relay...........cccoveveeiieiiiieicicae, 59 9.3 CONAUCLANCE ......vvvvvrvricieiesie e, 94
UNIt 6 — SUMMAY ..o 61 9.4 CIrCUIt RESISTANCE ..o ee e 94
Unit 6 — ConClUSION .........coveviicieice 63 9.5 ONMS LAW.....oocvivieerieieieece s 95
Unit 6 — Practice QUESHIONS ..........cccovvveiiciiicicciecins 64 9.6 Ohm’s Law and Alternating Current................ 95
Chapter 1 — Final Review Questions................. 66 DIreCt CUMTEN ...t 95
Alternating CUITeNt.........cocveevreeernereciercenne 95
9.7 Ohm’s Law Formula Circle...........cccovvvevennnne. 95
9.8 PIE Formula CirCle......covvvvveecicinrnnisnisieeenns 97
Unit 7 The Electrical Circuit oo 73 9.9 Formula WHEEI .o 98
9.10  Using the Formula Wheel.............ccovvvvrvrennnee. 98
71 The Electrical CirCUit ..........oorrorrrreveeeeereerris 73 9.11  Power Losses 0f CONQUCIOTS..........c..vesvvee 99
792 Electron Current FIow Theory...........c....ooo... 74 9.12  Cost of Power ...... R 99
7.3 Conventional Current Flow Theory ................. 74 9.13 E’?\{;l]%rvgfsgnges with the Square 100
7.4 \oltage (PreSSUIe).......ccoverrreeerernreeseesenreeens 74 gel """"""""""""""""""""""""""
75 RESISTANCE ....vovvoveveeveeve e, 75 POWET EXAMPIE AL 230V, . 100
. Power Example at 208V...........ccccoovenrieennes 101
Conductor RESISANCE ..........vevvrrereeerrircieirenes 75 Power EXample at 240V.......oo..ooo 101
7.6 Electric CUITeNnt........ccevevevveeeceeeceeie e, 75

Vi Mike Holt Enterprises, Inc. « www.NECcode.com = 1.888.NEC.Code




Table of Contents Basic Electrical Theory

UNit 9 — SUMMANY ..o, 103
Unit 9 — CONCIUSION ..o, 104
Unit 9 — Practice QUESHIONS ........cccovrvvivivireereeirireean, 105
Chapter 2 — Final Review Questions................ 108

Mike Holt Enterprises, Inc. « www.NECcode.com = 1.888.NEC.Code Vil




