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yed a() [3 dyel]

[Ggyd udie, viaR, 214 Q1 Hl carval 24l

SUIGH:
216€ v
[agd ware d1ss gRI [AYd AISHI UdlS €2 (RAMTUR, A Hi HIUdIHi A1d ©)
[Ggd viaR [Agd G-l 212452 Al GURIRIH] €2 (di2, W Hi HIUdHi 1] &)
Qo S121 s24I] &Mdl, UldR 2JRIISIR 4 d21S HIYAIHI A1d & (Yd AHedl die-5ds)

4u3l gls: "CPE: Charge-Per-second, Product-of-VI, Energy-over-time"

yed a(6d) [ dyel]

qlss, AHYles 24 sy aid-l AYRJAEI HRJA YR diudid4l 342 24mdi.

SdIGI:
H2lRaddi usiR diuHid-] A2 Adls2el
2l& dIg dIUHI4 geidi AHURIY 98l & R, = Ry[1 + a(T-Ty)]
Ris1 gl dIUHI4 12 2isis dg1R] (4i] a) R, = Ry[1 + a(T,-T,)]
Bdlesi dIUMI4 dedi AHURY €2 & R, = ReNB(1/Tx-1/T4))

i a dIiuHi4 delis, T diuHi-, 244 R A4l &

443l gls: "MAI: Metals Add, Alloys Increase-little, Insulators Invert"

yed a(s) [ dei]
KVL 14 KCL Gelsel 12 4H¥dl.

¥dIGL:

(Sl [Hai:
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[Fau  [@Qui apilseel  alSz2 Gerszel
HISHi ydeldl
S22l Rl ,
N Ylin = mermaid graph TD; A((Node)); Il-->A; I2-->A; A-->I3;
KCL isHiall dlsodl
) Ylout A-->I4;
5224l dRdl0|
GIRIGHR Sl ©
GiEl QUM mermaid graph LR; A((+))-->B((-))); B-->C((+)); C--
JiRY §\I‘~H\I >D((+)); D-->A; linkStyle 0 stroke:red,stroke-
KVL 41N YIRSy V=0 width:2px; linkStyle 1 stroke:green,stroke-width:2px;
231 ¥910| linkStyle 2 stroke:blue,stroke-width:2px; linkStyle 3

GIRIGIR &I € stroke:orange,stroke-width:2px;

GelsRel:

o KCL: HIS AuR, 1 | = 5A A4 |, = 3A udel 8, di |5 + |, = 8A ¢ieRR Hlsng g

o KVL: %1 12V ciz?] 244 (33222 R(4Q) 244 Ry(8Q)1 guHi, 12V = [x(4Q+8Q)

43 gls: "CLAN: Currents Leave And eNter equally, Voltage Around Loop is Null"

e q(s) OR [w de1]

32| Yol 1 vaRiad siell 244 2uid? visier 24Aal.

¥AdIGi:
sisiel  AlS2 siAM
8I‘Eﬂ mermaid graph LR; A---B[(R1)]---C[(Rz2)]---
D[ (R3)]---E;
oyl mermaid graph TD; A---B; A---C[(R:1)]---B;

A---D[ (R2)]---B; A-—-E[(R3)]---B;

o gleil: sd vHaRly 9d O, st €2 ©

o ¥HidR: 56 AU €2 O, S22 UE ©

AHls:el

Reg=R;+ R+ Rg+
..+ Rn

1/Req = 1/R, + 1/R,
+1/Rs + ... + 1/Rn

43 gls: "SPARC: Series Plus All Resistors, parallel Combines with reciprocals"

yed (1) [3 d1el]
AARAUl YRI AR s2di URaial quil.

¥YAdIGL:
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uRein UL YR VAR 2icie
dond (1) e icie R«
sid-dseldd iRl (A) @ld iy R« 1/A
UlZRad (p) 23[2(G2] U AHIYIR AV © R«p
divsid (T) M1 2ld dIuHI4 12 gel © R«T

443 gls: "LAMT: Length Adds, Area Minimizes, Material matters, Temperature transforms"

e 2(6d) [¥ d)el]

uig: [Bisiel €13] 2ils24 14 2A24l524 uig-] cavl 2A41ul.

FUIGH:
ulg: Gisier:
P
(0)—(s)
(@)
yld2di UsiR Il visH giRdl
ils2q uig: (P) Gus?el gll 9y2id] didlds uige giz (W) P =Vl cos ¢
Ails2d uigz (Q) 2lid A4 dis g Hilldd ad] uig: VAR Q=Vlsin¢
U2 UIdR (S) 2i(s2d 44 2AS29 UIgRAi ds22 dain] VA S=Vi

43 gls: "PAWS: Power Active Works, Apparent is Slant-hypotenuse, reactive Qoscillates"

yed (s) [© dpel]
Ad v 6i23] AuAdi. [Alhe 2221 244 6i2dld1 usiRidl 1€l Gi-idi.

¥YAdIGi:

Ad 4 ciedl:
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216€ vl
Ad Yoeld gdsisMsa visy % 2i112(8is Q1A [dgd Q1xiHi 3uidRd s2 &
cia?l el Al AHidMI SISIAd] Ais § dg Ad] Ay

Gi23] 22a1:

RIS dIgg

Gi23l41 usIRi:

qeid

viel2lud [Ss2-

Auldd A1H] 1

sd Gudod Q1

[S2UIS/AUIY €2

1%/ (3215 AIAsd-] vl

disH

qic (V)
AMG2-5dIS (Ah)
die-sdls (Wh)

C

Battery Types
Primary Secondary
/ " \ / | \
Alkaline Zinc- Lithium Lead- Li- Ni-
43l 2ls: "CAVE: Cells Are Voltage Elements, batteries Bundle And TallY Energy"
y2d (1) OR [3 dfui]
AURIE, ded A dlsSdi-] cArvaul H1ul.
SdIGH:
216€ vl visH sirjd
sHa2id (R) [Ggyd warei (G A8l (Q) R = pl/A
déd (G) [digyd uale-] 20d @y (S) G=1/R
dlésdi (o) [Agyd died yiiR s2al-l H2Rud-] gmd S/m o=1/p

i p 23R2(G2), | datid, A4 A siu-aiseldd AR ©
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43 gls: "RCG: Resist Current Gladly, Conduct Generously, o Gets current through"

yad 2(ci) OR [ dfel]
2ls Islsed alS2 Hi12 1lGid s20 5 s@2 A diew s2dl 90° uIvy i ©.

¥AdIGi:

2ls Islsea alS2 Hiz:

anfeilds ilGidl:
o Ad die: v = Vm sin(wt)
o gss22 HI2: v = L(di/dt)
o A1l: L(di/dt) = Vm sin(wt)

o gf232 sadi: i = -(Vm/wL)cos(wt) = (Vm/wL)sin(wt-90°)

\ (3
dagiy:

4u2l 2ls: "ELI: Voltage Leads current In inductor by 90 degrees"

yed 2(s) OR [ djei]
AaRld, Fsser i SUil22 dH-I Yo A1 4HAdl.

¥dIGL:
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A c . c G]‘Ki‘l
g2s Rixclia qeld siRjd .
dAe
< mermaid graph LR; A--- . N N NN e
UG se2 Udled] [dRig 52 © V=IR
B[(___/\/\/\_)]---C 2]
fsg2s mermaid graph LR; A---B[(_mmmmm )]--- S2M| %ESI?A\I CREEE V= =
c 2] L(di/dt) ANE
s dicRAHI S50 [dRig | = =
suaile? mermaid graph LR; A---B[ (_| |_) ]---C NN
S €9 C(dv/dt) 1CV2

AC alS2 u: vAR:
o UURL: S22 IR Al WS $5Hi (cos O = 1)
o {sse2: s22 diwal] 90° uien (cos 6 = 0)

o Suajl22: s22 dicew2il 90° AP (cos 6 = 0)

43 gls: "RIC: Resistor Impedes Current, Inductor Catches current-changes, Capacitor Controls voltage-
changes"

yed 3(1) [3 2pel]

A.C. [Bi24d-] R.M.S 4 idR%s Y@I-] vl Ui B+ 44l

SdIGH:
YR vl 194 dd HI2 girjd 2icig
RMS 25dR 52| Y@ Hl41 25d? Vrms = Vmax/y2 = o .
DC aHi4 $l[221 gss2 41U ©
e 32 0.707Vmax
AU K AIR—ISH UR 2(SSIES Vavg = 2Vmax/m = ol23] U1 @S2l w2
Y [R124a Hl4 0.637Vmax Guiiafl

43 gls: "RAM: Rms-Average Method: Root-mean-square And Mean-of-absolute"

yed 3(6l) [¥ dpei]
dsfcis EMF 5dl 2ld Geu~ a1 & d %33 21sld 2112 2uwdi.

¥dIGi:

dsl@is EMF GalgA:

A 4

Rotating Coil Magnetic > EMF > Direction Changes

AC Waveform

\ 4

disld:
[
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\

o sidd aHI- }Yoisl &idiHi §2 ©
e EMF = NBAlw sin(wt)
o sidd s2dl guid, sasy sl2a14] [€21 cediz ©

e g4 dd Gau~ 21 & e = Emax sin(wt)

43l gls: "FARM: Flux And Rotation Make alternating voltage"

yed 3(s) [© dJel]
2led didRidla AC sl24 diail AAdifdRia sai.

¥dIGL:

2ls vaRifdy ulSe:

D

H ©
\ \ (4 \ A o o
yanile? siRrjd dasid Jciy
AN dicRy v =Vm sin(wt) S22 Vi I VIS $5Hi
532 i = Vv/R = (Vm/R)sin(wt) AigiAI [HH ula- s2 &
yigR p = vi = Vm Im sin?(wt) SRl ASIRIMHS
VAR UldR P =Vrms x Irms = V2/R R21R ye

\

A Y (3
dagis:
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443l Zls: "VIPS: Voltage In-Phase with current, Same waveform, Power always Positive"

yad 3(1) OR [3 2fel]
viail [Agduare 1=28.28sin(2M50t). [dgd Ydied RMS He 2iigl.
FdIGH:
AN
e | =28.28sin(2I150t)
o deil, Im=28.28A

Gsd:
Ry Sesydeld
1. dls dej Al Im = 28.28A
2. RMS siRjdl @1d) 52l Irms = Im/y2
3.2101d?] s?l Irms = 28.28//2 = 28.28/1.414 = 20A

Aiil, sd2-l RMS 3@ = 20A
43 gls: "PER: Peak to Effective by Root-2"

yad 3(ci) OR [¥ d|ei]

N

1 Vav=60 V ¢i¥ di dicz¥ RMS i HedH ye 2idl.
FdIGH:
AN

o Jiuy ye (Vav) = 60V

Gsd:
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Ry sirdl sesydeld

1. Vav 44 Vm gl icig Vav = 2Vm/m = 0.637Vm Vm = Vav/0.637 = 60/0.637

2. HedH HR 1@l Vm = Vav x (11/2) Vm =60 x (r/2) =60 x 1.57 =94.2V
3. RMS j&I a1el Vrms =Vm/,{2 = 0.707Vm Vrms = 0.707 x 94.2 = 66.6V

2], HedH Y@ = 94.2V 3+ RMS Y& = 66.6V

43l Zls: "AVR: Average to peak Via multiplying by (1/2), Rms is peak/y2"

yed 3(s) OR [w djel]
§6 sIARAIH-] Heel] 2212 wisiel digfd i §I dicees AH]s2el diRdl.
FUIGH:

RUR WisIel:

Load @

Load —> Load

$52 SIAIRAIM:

SRdalA:

e 5% die: VRN, VYN, VBN (120° 21d21)

e dig4 di: VRY = VRN - VYN

o Gid-d [JeH HI2 §35 Al HlPAzeys Vp 2d1e:

e VRY =VRN - VYN =Vp.0°-Vp.-120° = Vp(1 - .-120°) = y3Vp.30°

Aciy:
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o dlig diRY (VL) = /3 x §23 dI% (Vp)
o digd diRY §5 dicewa] 30° AHPIN 28 &
443l gls: "PALS: Phase to Line in Star: multiply by Square-root-3"

yed ¥() [3 dJel]

Faraday 314 Lenz-i [4a4 d-1 3§31 121 dvil.

SUIGH:
[Aau (Geaq Als2el
§154i [HaH URd EMF j6iS12 s6SiH1 URddAA1 €241 AHuMIRIMI ¢id © = -N(dd/dt)
d~osdi [au URd EMF dd Gau~ s2di siRul- [dRig 52 € (§piHi 42129 2118) sAs uRad-l [dze (€l

43l gls: "FORC: Faraday's flux Over Rate Change, Lenz Opposes the Reason for Change"

yed ¥(6l) [ del]

[[Fd1a $a anaia-l Aviiveildi 3-§da a1 4 SIAEN A,

FUIGH:
3-5y AdIdAI [RP1d-5JA s2di SIAEI A4l
G YIdR Edcd 3-8 M4 dIdR A1 12 1.732 21011 dgf UIdR AU &
(2212 vigR [Sfda?l [@o1d-sdal ¥4 ulgyi Goin| 48l
Aldl S-s522 I UIUR 21452 HI2 1] SIuR-] %32
Acg-221221 Hi2e Hizz Hi2 sig 221221 45[[Fasu-] %32 2l

dgiRid1: ag siRiaH 2iifield, 2ol ciilds, dd-2s difsa

43l Zls: "PCCS: Power higher, Constant delivery, Copper less, Self-starting motors"

yed ¥(s) [© djel]
Fleming-l suell l2idi 244 SIG ¢ladi [y 2qudl.

¥YdIGL:

sARIA1 1241 [HaHi:
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Qa4 GuAiol el Raifd digld

¥id)sl: 21
sHeRI clAd] [FaH (¥4222) UlRd EMFH] (€211 4sS] 52 & Al &> * " goat
HeAHI: s22/EMF

| si6il e1adi [Hay (Hi2?) | 21ld/cinA] (€21l 4ss] s2 & | idYSI: 21(d/cin

3 \
dsl: &>
HEAHI: S22 | goat
_
|
—t—— > M
|
v
c |

o %222 Ailis Gl [Ayd GlwiHi 3uid2

o Hi2?: [Ggyd G4 2ifis Q1xiHi 3uid?
43l gls: "FBI-MFC: Field-B-Induced current for right hand, Motion-Field-Current for left"
M2 ¥(21) OR [3 3[el]
JAsiHoRs drssaddl g2d1 aumal.

¥dIGi:

Jdsiio4dlRs g-sseld:

Ch ing M i Creates S d
anglng agnefic Induces EMF in Causes Current to reates .eco.n .
Field/Flux Magnetic Field
\
Yy ulRcial:

o Ug 2lIld AUl sASAHI §2512-] ¥32
o EMF Sl $251R41 €241 AHUHIRIH]

o [g211 G341 [HaH gl [yilRd

42l gls: "MICE: Motion Induces Current via Electromagnetic induction”
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yed ¥(ci) OR [ 2]
3-5d dsl@is ¢. viu. dig. 5dl Ad Gaud A1y © AuAdl.
SUIGH:

3-5d EMF Gauled:

3 EMFs Generated at 120°
Phase Difference

4

3 Coils at 120° Apart Balanced 3-Phase

4

Rotating Magnetic

o S0l ¥HI4 sidci 120° vidz 2lisdiddl

\ \

o 0l ¥HI4 EMF Gau~ S2 © % HyHI 120° vid2 Sid ©

e EMFs: eR = Emax sin(wt), eY = Emax sin(wt-120°), eB = Emax sin(wt-240°)

4u2l 2ls: "CPS: Coils Produce Shifted waveforms at 120 degrees"

M2 ¥(s) OR [© 3eI]
Statically induced E.M.F ¥4 dynamically induced E.M.F a2 dsidd @uil.

¥dIGi:
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varHlz? 22sdl g-ses EMF siudfisd] g-sej2s EMF

catvant 222 dlesHi sasIAI §281R4 s1RLI URd ois]y gidiHi dlesH] a1fdA siRel HlRd
EMF EMF

aifd d1es 4 gix 9 sid Hug a1fd &l g ofd s1g

S5-I 2lid yiafis alSeHi s2eHi S2s12 dlesHl oifds aifd

Gelezel 2145142, 5522 F122, A2

anfeilds e o . N
e = -N(d®/dt) s:2HI 51 SRl e = Blv (B=sds gddl, I=da1¢, v=42|)

Hlsael

43l gls: "SMCE: Static-Moving, Change-External: static has changing flux, moving has constant flux"

yed () [3 del]

HAWT 14 VAWT dR2idi dsldd @uil.

SdIGH;
vanilz? HAWT (€iR2si-26 (531 [d-s 261ig) VAWT (dZsd i3 [A-s 26iTe)
AHiRvi2al cAs &ilds e U2 2 © cdsa Gloil AHa1 U 2 ©
uddl [€an udd-] (€21l drs Hig ividl-] ¥32 siguel (€211 va- 212 siH 52 ©
ga2ideld Gyl 2192, ¥Hl-2i Qi 2l 41, ¥20 Vs

disla:

[
HAWT VAWT
71\ _l
/1A 1
/| _\ |_I_|

e I
43l gls: "HV-DIT: Horizontal-Vertical, Directional-Independent, Tall-lower"

yed U(6) [ d1el]
Green energy doils2el s2i.
SdIGH:

2l Vi4%Y) adils2el:
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Green Energy Sources

e N

Solar Energy Wind Energy Hydro Energy Geothermal Biomass Energy Tidal/Wave Energy
2lid Yua [Rigid Guaidl
AldR sieidil@s gsgse HidIR Udcd, avd sds2d
fGs sqil aifdeild Giad S-S 261Tg
clgsi yiel4l Reifds Qe SH, 24-Ais-[Ra?
EETEC] yedlHl AAidRs 214 éle uwy, yiaR w2

42l gls: "SWHGBT: Sun Wind Hydro Geo Bio Tidal - Sources With Huge Green Benefits Today"

Y- ‘-I(S) [\‘) 3‘LL°I]
[des vidR [Rie24 A4Mdi.

¥YAdIGi:

f[des uig? [F224:

\ 4

Grid Connection

/—> Transformer

Wind

v
\ 4
v

Turbine Gearbox Generator

\r Controller

g2si:
o [Ges 26Higd: yd44l Q1aid ifBis 21221441 3uidRd s3 &

AEAY

BlARAISH: F-222 HI2 22214 2UlS g8 &

$d22?: AilisA [Agd GlwiHi 3uidRd 52 ©

S2idR: 21G2y2 i g2l $sel [ s2 ©
o 21§IHR: 21 M2l HI2 di@% dUIR ©

NN

219R: dg HYGLd UdH USSdl HI2 26114 Gl 21 &

si [Rigid:

A A

1. uUdd odsaA $24 © (dldeilael Aifs)
2. [Biyzcisy RPM g4iR €
3. %4222 AC Uld2 Gau~ S2 &

4. sgldR ¥IG2ye [[fid s2 &
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5. 21-45IH2 [3is sdseld HI2 dIR 52 &

Hu2l 2ls: "WINGER: Wind In, Gearbox Enhances Rotation, Generator outputs”

yed u(1) OR [3 3jel]

2414 Qi siguel sel $3RAId duil.

dIGH:
24 A4l ¥3RaId A4yl
yaigzel :eel UENEI A4 Al4eIGR 21 BiF g2IS &
A4 Bael AMd sifRid syAd diia-ld 2ieill s2 &
Qo el IId s2all el uR [Hefadl a1 eigui AiR2RdI 821S ©

AR S3RAIdI: 3041 uRddA 2, 251G [Asia, 2A1[es diaii

"4zl gls: "ECO: Environment protected, Conservation of resources, Oil-independence”

W2 u(6i) OR [¥ deI]
PV 3did u2 gs ig duil.
SdIGH:

sicidil@s (PV) da:

Sunlight

PV

DC Electricity

Construction: P-N

Materials: Silicon, Thin Film

si Rigid:

o sicidil@s gss2 u AHIdIlRd

o husied ldi [dgaHi 3uidRd s2 &

AUAY

o Hlssse: Hl2Rud (M= 2d [[ldsid) aiuR ©

e si2i-d P-N %524 U2 usdiall gdsai4 sdl oi-1d &

USIRI: Hidi[s22d 14, vidlSe2digH, [A4-(Sa
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siRAgHdI: <AI9dIRs Ad HIZ A1HI= )d 15-22%

4u2l 2ls: "SPEC: Sunlight Produces Electricity through Cells with p-n junctions"

ye u(s) OR [© djel]
AidIR vIdR ugld 24Aal.

¥dIGL:

AldIR vldR [F2H:

Inverter »>

v

v

Charge Battery Bank

Solar Panels

\> On-Grid System > Grid Tie Inverter > Electric

g2sl:

o AldIR U4E: yusield DC [AgdHi 3uidRd s2 &

o UIY S2ldR: cied] Ul [2ifBid 52 ©

o 622l ais: [Agd Gl 2ialdd 52 © (Ais-[3ls)

o g-dd?: e Guaiol HI2 DCA ACHI 3uidRd 52 ©

o [SRRGRYRIA Udd: g2 [yd yend] 112 Fisiel s2 ©
UsIRA:

o [3is-sdss: guii4 uigz [BisHi gls s2 &
o is-[3s; cie3] 2213% 18 4
o clglGis: cid [Jireud 2idiw-

N

Bil@sel-: g2 v, di22 ulyal, :2l2 digleal, 2AiilRis Guiol

43 gls: "SCBID: Solar Cells produce, Battery stores, Inverter converts, Distribution supplies"
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