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Electric Circuit

Magnet

Material

Polyphase] (aga€%r) System
Capacitor

TRANSFORMER
Underground Cable

[CELL] (32)

D.C. MACHINE

. D.C. Motor

. [Induction Motor] (37372 #cR)
. Semi-Conductor

. Rectifier

. Transistor

. Field Effect Transistor

. Amplifier

. Tyristor

. Logic Gate

. Digital System

17

25

36

71

99

105
129
137
147
152
163
171
182
186
190
192
193
196
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Electric Circuit

Atomic number:- & element
ufer@ a1 Proton & Zdizam 3%
atomic number =zgama Bl

Z=E=P
Atomic weight:- & a@ 3 v=
wA] A #  sueR@  Proton 4R
Neutron =r 3o 3@ atomic weight
or mass humber zgemar 3
A=P+N
Zs saagia (Valiancy electron) :-

fp& atom @& last shelf 3 faaa
wEEsdae  od o 3%e  valiancy
electron =ga 3 a=m 3z shell @
valiancy shell =g 3
Free Election:- Valiancy electron
% zu electron z@ER da & g3 & B
3 gedht A a@ s P ur gwar Shell
815 2a 38 free electron =ga B
All free electron balance electron
ga & Afear all balance electron
free electron @& &% 3l
1 2/ = * 85 3 102 free
electron &a 3

Current :- & = # g gar &
R fga e wgenar 3
I=%Amp

et = 3 ufeim free electron &t

A, uafed a0 a@ current gz time
& IUEEd B a2ER BT B
[ D.C. dh frequency = 0]
ne =it
e & Fapiika 3Hs ehuer far
Current @1 ag for wzag st AgNO3
3 O & uafga @aa ur/AfHvs 0.001118

g =ia vata a2 ve Wwae @semar B

e @ slandered s AgNO3 3
e & o smar 3

AC Current = alternating Current

>

% Current fsB direction g 3
ulAmr sw & amer change &ar Zsar B

AC zgemar 3 3@t Frequency =
50Hz && 3

D.C. Current:- ag emar it fdem gt
uRAmr s B e RRR Zsar B s
gigfer (f) (0) && B

Resistance:- &t = uarel & a5

physically properties st current &
YA A gadel 3Ued @A Bl FAB AAE

Q &ar 3

l
R=S —
A

Rx [ -1
Rx 1/A -1
S = specific resistance (€2 - mt)
| = length of conductor (mt)

A = Pross — sectional area (mt?)

o e &1 R = 20 Q gk length 74
35 %a A ACTH dR B TEES B QI
B s a R=1

Rl(xll =;—
Rz(xlz

ar # @Fd F 10 eh, resistance =
60 Q ga ar H s = 5 A,
Resistance = 17

60 _

= 2_R =300
R 5

ar @& R = 50Q 42 | @ 2Mt2 a@=n 2m

1omt ar & length= 8 mt & A= 1

l 10
R=S — =50=s5 —
A 2

$=10

R=s £ =10
A

R =400
lows of Resistance (d& @1 form):-
fs&t Conductor =r resistance fiwa

FREHT U2 fiefe @2 Bl
1. & Conductor @1 resistance

2kt length 3  proportional
(Ggeergonat) e

R [
fs&t Conductor = resistance 3z&

cross-sectional area & zg@AgWat
& 3l

N | 0

1
R =
A
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2. & conductor =@ resistance @
resistivity w2 fipRe w2ar 8, 377 uar

l
Roc —
A

l
R=s-
A

Conductor @ grida f2eR 2% ge 32t

length & ufada feem @ & ufeder 3
uladar s g -
(1) R=S%x%
= st A Xl=v
A Xv

lZ
R=s—=R « [?
1%
(2)es conductor @ volumes fer 2z
ge 3@ cross-sectional area 3

ufZadar feear sme @ resistance # ufkada
o g Ban-

1 A
R=s-x -
AT A

|4 1
R=SEROCF
> &t A ar & A @R 3% TR
d@a U2 3%@ resistance R « 2 3 auw

% change gem

> A AR = ar B gER 3k s
@ BT feor SE A W daR @ gguRn
B A% §¢ ST el A dR @l

resistance R ocA—l2 & au # change
gl

> Conductor wire=a1 R =100, | = 2mt,
e R @t gl I 1= 4mt ar a=r R=7?

R [
R o [?
Z= 2 =yx =800
X 16
= () ()
— == X [—
R, [, A,

10 (2)2
_ - X
R, \4

10_(4)
R, \16
10 1
R, 16

RZ = 16Q

//
X D>|l\)|£;'>
N

AN

> A aR & R= 200 gk | = 5 mt &
%9 IR 3 A ar H length @ Ga
I @R fear e & @ R= ¢
R, =20, I1=5,1,=15

A=A A =A/3
Ri= (2—11)2 1
- () -

N
o
=
=

B=Ix2=R,=16200
9 9

a‘marﬁﬁm Aqforer 3T A%HAT G
1897 # a3 3 form @1 Uftugsr fepam
3 R @ g B&A = @
Fifder gazenal @ guafda 2@m I 3N
i @ 12 UR W fvEae a=n 323
vanga enr @1 gguia fo=a 2gar 3 %a:
V

— = Consonant
4 =R
=
V =iR
et
V= = 3 a2t wR Voltage
| = Current

R = Resistance

> o @ fmd @ ggar S A 4 B
form @1 uiea &a § 34 A 3 voltage

ad current @ dF I% AEa U2 e A
2z gwa gat B

Consonant

> S Tl G @ oA @1 uUlele @2d € 3

&g =i (linear Conductor) @gelia 3
A N AGE G B frm @ uee agl

B B @R AT F@®E  Non-linear

Conductor =sa 3l
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» Ohm’s low DC @2m AC glel WR adeR R i=ﬂ+l=§+l=ﬂ=2
H2a1 Bl R 61 3 2 3 6 6
> a9 B form B Aadi- G @1 o foma =H='5

wR @R A Bar - Vacuum  tube,
semi-conductor, dayod, triode,
transistors a@@nm 3a Conductor W2 @]
agt dar ¥ 5@t current uaida @%@ U2
Zaihl Fifas gazRM? change & smat 3l

> Resistance @ Connection :-

(i) Series Connection

(ii) Parallel Connection

» Series Connection&.
V=Vi+V,+V;3
V= |R1 + |R2 + |R3
V=1(R1+R2+R3)

%4
7 = R Ohm's low

R = R1+R>+R3

> Series # F3 U@ Resistance
Current & value 2@mmer Bat 3 s&fF
U= Resistance @ across voltage @I
A GeaT-gicaT 25aT Bl

> Series # FS Resistance @ A
resistance 2@ @3 AT P resistance A
A gt gmar Bl

> I series ¥ @@ AW @ RQ 3 n
resistance 313 S a@  Series
Connection @1 Total Resistance = Total
resistance = T©& resistance @1 AT X
resistance @l 2z

Rtotai= R X n
> Parallel Connection:-
=11+l +13

%4 %4 %4
=—+—4+—
Ry Rz R3

1=V (- +—-+)
Ry Rz R3

J A | 1 1

—_—=—4

R R, R, R
R1=1,R2=2,R3=3

I 1 1 1

R 17273

N
w

> ameaR ¥ IS u@s resistance F e
H AT FEI-FcAT BT B Atk iZRI%
Resistance & across voltage a1 #m
2@a 2gal Bl

> R ¥ g3 oA Resistance @1 z&
uf2er (Total Reisitance) =1 71 2f¥e
X @ 2@ A resistance @ AT ¥ A
BA FIaT B

» 3@ 2@ea? ¥ ome Aee N Resistance
32 & & af¥c a1 zeT resistance
Toal resistance = E& resistance @1 A&

Resistance =2}
izl
1. R = FaixRz
RiR,
L=242=24"2R=20
R 4 4 4 2
RAB=1+2+2=4Q
2. i=-4-=2=2-R=4
R 8 8 8 4

RAB=1+2+4+2:99
» Conductor (=)~ 6t =eie ugre
B a5 JuT 3 37 ey uaka F iR
uem @2 Conductor (amemsar) wsetar 3
1 A 75 () FoE Gaa gar 5
‘G’ % wffa = B I@ il @ g
gar 3 ga:

gar 3l $2 V' 2 uefia % B ga:

V_W
2

> Jg fasa Positive gear Negative &
Zeear Bl

> Positive (+ve) faem:- 3@ fga e geit
H 4R uaka &a 3 & axg @ fem
(+Ve) ferm smar 3
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Negative (-ve) fasm:- @ faga emr @
uag geat & A azg H R dar T &
fasa =1 @ (-ve) o smar B
foaraz:- 3@ A acee uert ar afader
2 foga emr varga dat B @ 2@ % 9
deest F St geaRr Bar B A ReEwaR
Fed & R 3 V' 2 welia 3% T 3@
AE AT Bl B

aicie AB 3 12 uR 3euser fgTaeaR = Va-
Ve

Note:- &t uluer % & fegdl & &= e
vafga &2 # geaR B FEeIE Bl

figa aw® @@ (E.M.F.):-
fga awe® a= E = IR+V
foga ase aa @1 AT Aga hae dees V
2 stm Bar B

foga a5 aa a5 s T S AR uluer
(af¥c) 3% ol @ afy gem @ar B
32T AP diec Bldl Bl
Aec:- Aee, Aees A1 Rga z@@ H a5
@3 3 P v o 3 ulde 3 Qe
12 ue ol U2 ve PR Ht ener uafda
B TP diec Hed B
FEA:- Te ORI @ e @B v s
% Udlg @29 @ fou gEeIs gRe & AT
@ el @eenal ol
e ufher- fRme ufdder @& ufddear
M @ed B

&t vt B ufadewmar 3 ufnder
R fa B frd omed we fAer e
e ggueer e @1 fave 1 8l
Note:- &t =e® ugret @ Rtme afider
e B Hfde gacRngt w2 e @mzar B 4
5 =i uerdl @ NS A FGFURR HIC
rva|
e ufder fFH o B Guda woEl B
&= @1 Resistance aar 3
AC-Af5e  (Jramadt enr @1 APed & ):-
faera 3% b @Rt & fav Rga =t @
gitrier oot AC 3 & 3 3uRlar a=n 3cuesT
e smar 3 @M zy RN IA
wifear qen Rga gueca s & fau F@ew
Bl

DC & &len 3uwmar @2 & gugm A
AC =1 Wrefedeer 28 urva feeam smar B

gz @zEn & Variable speed adt
At X @ AR G Ea A

safie DC At gm@eas &a 3 Ac @
3cuGa fowar @reott & feean smar B

1. gEa e @ &t gogmn AC ug Tust
voltage & au # 3anfea @t 3m Z@ar B

Ac @7 gEamEIR @ ZeEar A GeRT aen
qGRIT 3T 2ieeal B

AC 3 Az @on seikez DC &t guen ora
ga 3Bl

AC =1 high voltage 8& & =wru 32@

gt @en distribution @ @@ DC
& gogT A Far B

AC & sgfit- 1. AC @& 3Zooa#A
Voltage w zmmga, Transmission
Zaaw g1 3l @ high voltage 3
e aRee segeieE @ graeamar da B 2.
AC @ saavafiar aen & =nfslar 3 SHen
3R 6 fear ST Ziear B

AC @2m DC 3 geaz:-

1. Ac 3 gu DC & gdan asga sfear 8ia Bl
AC Current 3 %t 3Ihac o=
Current & ¥aftas o 3 st 5=
gia Bl

DC & grebig goma =R gia Bl aom 3adh!
T UR et s Ufafeam aft @t & s@fe
AC 1 3cea a1 220 €N 3 2T ast
ufafda @& & B 34 uBR ag fameadl
A @ & ac ¥ E.M.F. 3wea a2
zar B

> gREdl aReRl- g aREl S gua feem
a2n ufzavr ve falRaa o A F agaar
55 uafka aa B vamdt aRet wsenar B
M- urRmEa e ener aon Aces dar B
Time Period (gdasrc):- uem@ar emar
zrr @ AC z1a1 ve a@@R g @2 A TN
AT FAaBIT HEAAT Bl FABN ATE ABVS
gar B 3 T & uglia =3 B
Frequency (gm@fi):- umm@ad emar Zmrr
vF d3us # opme Jaw @@l B A
ggfs @senat B @ A &3 (Hz)
Bt B BT UH eI A AdGHR/ABUS
A gar 3l

F =

SERIlS

¥,
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I/A
“Ff
_ 1
T
W
W
F=—
2T
w = 2nF

B W = DT dar

F = supply frequency

> uaEa  aREt agiies  Ae- 5t
vamadt afr (Current a voltage) #
feem ufemor vw faR=a P @ ulafia
B B s grmEa ARET B BA O W2
R A wefe A wEenar B

> URm@a fqga  as®  §d @ usd
(E.M.F):- & fs& gmaer Coil &
FEHE §F X gAR Ia1 & A 3ad v
uRad g awe ad 3cdea & Sl 3 I6
souea foga aew @@ u@de gaen # Coil
& Turns # 2= aen ek §iF &
zmred w2 faefe wzar B

> B3 @ faga FrEdla o @ fm- $a
form 3% ggee & Coil # smea fga
age aa 31 Coil & link wewr 3
uRada Bt R & awgaar giar 3l ga: A
g w2 & Coil 3 3ea faga awes ae

—d@
E.M.F.= It

> afs Coil & Turns & Zizer N & @@
Coil % susa fga awe aw,
—N do

dt
afs Coil 3 Turns & Zizar N & aon
FEhT &7 F o BT Faor A afy B 2B
& aen Coil Fadlr gg1 & 2mer 0 @1 B

gamat & aa 3a Coil 3% 3ea faga aw®
ac

E.M.E. = =%

vao &
E= dt
E=NQy,,wsind
o 6 = 90°

E=NQu,wsin90°

E= N@Maxa)

E=Eyq,Sind

afs 0 = wt

E = EygSinwt

E=EygSin2nFt

E= EMaxsinz?n t

> Current® U # Jg AAH20T:-

| = [y qxSinwt LyaxSinG
| = [jyqSin2mFt

F=o
T

. 1
| = IMaxSlTlZH';t

> ucEdt 2Rt @it srex Agemma (R.MLS):-
gREq kRt #H fkemr aem  ulemr
ffaa o =x % uRalia 8 =
UR% =% F e Usd e dH B
fuda e # vafga aa B 32

G: €N B A A B Fen B Gidd
A B A AA B €NA B a AeA AA Al
@ga 3l 52 ‘Irms” 2 uelia &% B

gRrET

u@Ed e @ aa e g A AC
e B 37 AT B AR Bt B 5% A
ez gu gfader ar # zaa & e 3ea &
fsaat &t 3% zaa & e @ faw DC
e vasa &2 U2 3ced Bl

RMs #r @ ustiat #isr anm gmemdnt o
M @6d Bl
ucadt err a1 Voltage @ R.M.S #m=
s Rt & ura feeem s 2@ar B
1. AT B fafer
2. 2wEaia fafer

Note:- RMS Value & #mr @& 3w
power lighting @er Heating % &
2l

Average #@:- AC emr @ Average

7 31 DC emar @ 2w @ar B 3 A
gR>Ear afbe #F e sme u2 e & gk

@ Transfer a2 fsaar & 357 afe 3

>
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sda & o & faw AC 23 w e @
Transformation an

» @e:- Sine wave ¥ AC 1 @ va gof
A% A EEAIHE a2 HVIHG Ab TH e

da @ aru AC @1 v o =% 3 fe
Giera e gear Bar B

> Wave:-
» Sine wave:-

I 21
lims = T2 gYoid A |py = —%
rms — \/Z av T
Irms =707 Imax

Iav =.636 Imax
R.M.Swvalue
From factor=
Average value
K= —max  _ = T _
f NG _ f 2\/2
2Imax
Vs
3.14
f=ox1414
Ki=1.11
Maximum value
Peak factor=
R.M.S value
K. = Imax
P~ Imax
2
V21
Kp = max

Imax
Ko =2
Kp = 1.414

> Half wave = Rectified Sine Wave :-

ax

I
R.M.S value = 22%

| _ XImax
rms — 2
Irms 5 Imax
Average Value (l.) = Imax
Imax
3.14
lay=.318 1, .

From factor
_Peak value

P _R.M.S value
_ Imax

.5 lmax

> Square Wave:-
R.M.S. Value = |nax
Average Value = lax

R.M.S.value
From factor=
Average value
— Imax
Imax
Ki=1
Maximum value
Peak factor (Kp) =
; R.M.S value
max
(Kp) =I
max
Kp =1

» Triangular Wave:-
R.M.S. value (lyms) =

Imax __

3 .578

Irms

Irms
Average Value (lay) =

R.M.S.value
Average value

Imax

5 Imax

From factor K; =
K =

Imax 2 Imax
\/E = \/glmax

2 2 =

Ke =
1.732

1.16

Maximum value

R.M.S value
\/§Imax

Imax

Peak factor (K;) =

Imax _
Imax

V3
K =+/3
K, =1.7321

Kp) =

> Full Wave :-
Rectified wave:-
T

NN

0]

Imax

V2

R.M.S. valle (lyms) = 707

- Irms

Irms

Average Value (lay) =

2 Imax
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lay = .636 limax 5 | Full wave | .707 [ .636 lma | 1.11 | 1.414
R.M.S.val rectified I max
From factor K¢ = idkea wave
Average value
Kf= . .
Imax  lmax® _ T » AC Circuit
I\/E W 2lmar X2 > Pure Resistance Circuit:- @ &
2 .
= fga uluer ¥ 3aw wa resistance
3.14 . .
Kf=2><1414 = Kf=1.11 connect & inductor a@=m capacitor
Maximum value a & @@ v af¥c pure resistance
Peak factor (K,) = RS palue circuit gemr &
(Kp)_ﬁmax _ V2Inax > Pure resistance circuit % Current
—5  Imax zer Voltage & &= angle 0° & 3
Kp =/2 ga: Current zer Voltage vz & = 3
Ko =1.414 g B
> Note:- > d@ie:- 1. pure resistance circuit #
1. Half wave rectified wave @ R.M.S. apparent power e True power

AT qAT average A& Af wave A FA
gar B

Half wave rectified wave @ from
actor aen peak factor it wavé &
gt g Bl

. Square wave ar rectangular wave
a1 form factor aem peak factor ot
waves & zA giar B

Square wave 31 rectangular @ form
factor @=m peak factor @t waves
% A gt B

. Square waves @z R.M.S. #@m aqer
Average s g ¥ a@R Bt Bl
Square wave = form factor aer
peak actor gmr % @R Aar

> Square wave # heat 2@ sam@r 8a 3

. Wave RMS | Average K Ky

2. Value | Value

1 | Sine 707 | .6361max | 1.11 | 1.414
wave Imax

2 | Half Slmax | 318 Imax | 1.57 2
wave
Rectified
sine
wave

3 | Square Imax Imax 1 1
wave

4 | Trangular | .578 .5 Imax 1.16 | 1.7321
wave Imax

gt ¥ aER dar B
3. P.R. circuit # reactive power @

e e B Bl

Pure inductive Circuit:-

Pure inductive circuit ag circuit gwar
B 2@ @ae inductor connect #ar
Bl capacitor aer resister @ét &a B

Pure inductive circuit 3 current
voltage & 90° legging &at 3
» Impudence (Z) :- Xi

P.F.=Cos®
@ =90°
P.F.=C0s90°
P.F.=0

1. Apprant power (P) = Vims lrmas
[KVA/MVA]
2. True Power (P) = Vims lims Cos@®
~ 0 =90
True power = Vs lrms C0s90°
P=0 (w, Kw)
3. Reactive Power P = Vs lims Sin®
P =Vims lims Sin90°
(P) = Vims lrmas [KVA/MVA]
[Kilo volt apprant reactance]
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> Note:-

1. Power inductive Circuit apprant
power reactive power azaR ga B

2. Pure inductive circuit # True
power @ #d e (0) Bar & =M A
Circuit % @& power loss a& gar 3

> Pure Capacitor Circuit:-

Pure Capacitor circuit if circuit gar 2
f29f @aa capacitor connect dar
inductor a=r resistor connect ag da

Bl
32 circuit F current voltae & 90°
ledding (zaem) &&r 3

Vectordiagram

V{~ 90

™~ 90° Ve

(1) Impedance (Z) = X

(2) Power factor= Cos®
@ =90°
P.F.=C0s90°

P.F.=0
(3) (i) Apprant power
(P) = Vims lrmas [KVA/MVA]
(i) True Power (P) = Vims lims Cos@®

~ @ =90
P=Vims lrms C0s90°
P=0
Reactive Power P = Vs lims SIn®
~ @ =90

P = Vims lrms SIN90°
(P) = Vims lrmas
Note:-
1. Pure capacitor circuit esa True
power @1 A ggI (0) dar B
2. Pure Capacitor circuit # apprant
power aem reactive power aer gia

[4
3. Pure inductive circuit aem Pure

capacitor z&t & circuit # power
factor @ 7@ zero Ba & aen Far &
circuit % true power @1 @ gea gar
g wd gt & circuit appeant power
reactive & szm2 & Bl

R-L circuit ag circuit s R aen
L series % connect &2 3

31 circuit & capacitor @@ dar

B
V= VZ+V?
V2=I/R2 +VL2

» Impedance (Z) :- s@f Z s2@2 circuit
@1 impedance R circuit 3 @t gfder

@ 7w & 3w L sz@2 & Inductor &
BV B &N B ad %ade 3Usa Bl alel

Inductive reactant 3
72 =R+ X}
V2 =IR? + (X.)?
V2=1>(R*+ X})
72 = (R + X?)
72 =R*+ X}
» R-C Circuit:- R-C circuit as circuit
g f5d resistance @@m capacitience
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series # connect &a 3 31 circuit # AA &eam sEE Xo = %fc giar 3l %a:

inductor aﬁ@?ﬂ%l Circuit # frequency @& w
afe resistance @ across voltage Capacitive reactance =1 7w zear 3
V; @ capacitance & across voltage aer Circuit # frequency =@ w2

Ve & @a circuit % supply voltage V Capacitive reactance @ 7 s &

o ?m 2 2 sefs Inductive reactance @1 @
V = VR + VC e %|
1. V=V + V2 51 war frequency ufaffa @& w2

v & frequency uma 8& B a7 w2
XL @or Xc 3 s azeR & sma 3 mls
resonance frequency =zga 3l

2. V2= \JVZ + V}
V2 = (IR)? + (IX)?
VZ = |2 (R2+XC2)

\;—z = RX.? X=X )
X 2rfrl=
@ =tan™' % Z*=R*+ X 2mfre
aa Power actor = Cos 0 Fre = 2mC2mL
» L-C circuit:- L-C circuit 3 Vi zer V. & Fri= ——
7eg 180° @1 face difference &ar B 1
ga: 31 Affc F #F resistance uwa Fr=|ozic
agt g i B Fro L
*R/LC

> Series R-L-C circuit:- Series R-L-C
circuit ag circuit 3 3 resistance, V=(R)? + (IX, — IX,)>
inductor @er  capacitor series 3 V:\/IZ[R2+(XL—XC)2
connect ga Bl v > 5
#Iam  resistance & across voltage T \/R + (X, — Xc)

Vi, inductor & across voltage aen Z = \/RZ + (X, — X,)?

capacitor across voltage V. & @ Circuit Resonance & w X, = X

aft supply voltage V & @@ a5 foma Rc Circuit dh Inpedence

V:\/VRZ-I_(VL_VC)Z

G 7= JRZ+ (X, — X,
Z=+R?
Wi Vr Z=R
V2 = VR2 = (VL-VC)2

sel, XL = Capacitive Reactance (gm)

X = Capacitive Reactance (4= %)

Z = Impedance (= 3)

Vel le bl Ve Note:- Series R-L-C Circuit 3

Vi-Vc Y% Vi-Ve | V= VE + (V, — V)?

Resonance # f=ifs we series R-L-C

Circuit ws Pure resistive Circuit # a2
BT B2 ST Bl
Power Factor:-

L @mr C Frequency depended
element 3 ga: X, = 2nFL @en aR
Circuit # frequency @ aGrRm 3@ a
Circuit 3 inductive reactance ar
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. Power Factor, Resistance aen Capacitive circuit # a2 aer
Impedance a1 gguma 8iar 3 resonance frequency 2 3w ©s
R

ga: cosQ = p
fp& Circuit =r Power factor z&
Circuit & active power a=r
apprant Power @1 gguia 8ar 3 %a:

Active Power

Power Factor=
Apprant Power

= VrmslrmsCOSQ

Vrmslrms

Power factor = Cos®

. Power actor voltage aer Current &
&= 125 cosine angle gar 3|

ww series R-L-C Circuit =1 Power
Factor

Cos®=§
4 series R-L-C circuit % Z=R g&a
w 21 Circuit =r Power actor
R
Cos(b—g
Cos®=E
Cos@P=1

Note:-
. Series R-L-C Circuit 3 Resonance &t

f=ify % Current [ = %

. Series Circuit & resonance & f2=ify 3
Inductive reactance aer Capacitive
reactance =1 gsaR €& BT 3 Fa:

XL-XC = 0
. Series R-L-C #t resonance & feerfer 3
Inductive Substance zer capacitive
substance @1 geaR g a1
BL-BC = 0
Series
curve:-
Wand bidth = Higher frequency —
lower frequency

resonance frequency

W.B. = FH - F|_
Note:- ©= series R-L-C circuit
resonance  frequency & @2

inductive circuit # a & @2ar B

safe Resonance circuit # a2 &

@2ar 3

1. Series R-L-C Circuit
impedance minimum aa 3

2. Series R-L- circuit & current =
A e Bar B

3. 321 power factor unity gar 3

4. 321 afast ufader RQ ar B

5. series R-L-C resonance circuit
voltage & magnification @zar 3

Parallel R-L-C Circuit :-

1. 326 Impedance sfean da 3
. 3209 €121 B A A S B

2
3. 32 Power factor unity gar 3
4. 3@ resonance frequency Fr =

1 1 R?

2m\ Lc L2

5. a8 Current =z Magnification zzar
2l

6. som afts sfRe — g ¥

Parallel R-L-C Resonance

Frequency Curve:-

Wand Bidth = FH-FL

» Quality Factor:- =% f& Coil 3
SAFRIBE T BT FdT B

. Fr
1. Quality factor= —

Fr
2. QF. =
3. Q.F.= LaInC3 across Voltage

Supply Voltage

&

» Transient:-
C L

t=03ar t=0"
t=0

t= 00

R | No effect | No effect | No effect
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L SC OC SC

C OC SC OC

=~ OC = open circuit, SC = short Circuit

» t=0art=0 :-as switch operate &a
& ugar & frufa B

» t = 0" :- I switch operate &a 3
g%a ag & ferfy B

» t = o0:- a5 switch operate 8a & =
& study state (Rer gazem) ar
Continully # forfy 3

» X, (Inductive reactance) :- s= &
Circuit 3 Inductor connect &ar 3

a inductor @ a@g Fur A 3F vaka
e & AN ¥ gader Ivea w2 B

Inductive reactance @samar 3l 32 X.
2 uefla 2 B @ AZ@ Bar Bl ga:
Xe=WL: w = 2nf
X|_ = 27TfL

» X, (Capacitive Reactence) :- 5= &4t
Circuit & capacitor connect gar 3
ar capacitor @ =R ey & AW F
gader 3uea dar ol 3% Capacitive
reactance =zga 3 33 XC & weltia &%
B @ QFAmE  ar B

X = — [+ w = 27f]

wc

1
Xe= 2rfC

Impedance:- s@ & Circuit 3 R-L-
C @&t connect & ar R-L. Connect &

ar R-C connect & aa emar & ARt & Za
AT B Zx I A Ed o o 32

Impedance @ga B @ AEE Q B
B 72 7 3 uelia B B

Active Element:- Active Element
7 element 83 3 st & gew R B
Source (@) w firkR a8 =% Bl
Active element supply e % B
3$%:- Voltage spirce, Current
Source, Ideal Voltage Source, Ideal
Current Source, depend Voltage

source, independ boltage source,
depend current source.
> Passive Element:- Passive Element
2 element &% 8 3 & %ewr active
element w fisk =& B passive
element uwgd supply da 3 2@ a6
@ 8 o1 heat & form % agar 3
B ™ - R, L C passive element
bidirectional element 8a 2
Ideal Voltage Source:- ideal
Voltage  source ¥  internal
resistance @ @ LEI Far Bl dRr

conductance @ A gaed gt 2
fpaw & formr 3,

-E+Ir+V=0
V= E-lr=V=E-Ir
~1r =0

V=E-1x0
(Internal Voltage)
Voltage)
ac:- ga: ldeal Voltage Source #
f=fr 3 Current =1 #lm =3 f3danm aamn
e it flaa Voltage we @15 uema

agt usar B ifF Internal resistance
%1 A A Bl Bl
Parctically Voltage Source:-
Parctically Voltage Source #
2y 3 Internal resistance @ @@
gea  agt @ar 8 & Internal
resistance @ arw zB @@ v Voltage
@ 7 Source Voltage 2 =iz smar Bl
-E+Iri +V=0
V= E-Ir
V=E-Ir
~r#0
V=E- Ir;
ga: Practically Voltage Spirce

#t f=ify F ffae Voltage @1 # =
A&t ar Bl

\Y

E(Source

>

11
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> ldeal Current Source:- Ideal
Current Source T Internal
resistance gssa gar gl

Curve l1 + 1o+ I3-la-1s = 0
l1+12+13=l4+s5
ga: & A Junction feeg W e
V G engt @ AsEfiae dar 32 fwg A
T At eGP Szaliaa ot B aeER
I-1:-1, =0 =11+l e
> dc:- fez=te @1 Current @ formr g
I= 11+, I-11=12 oicemr & foagea @1 T Hear B
|=%+|2 |-%:|2 > fpzats @1 Voltage = fren- 320 form
o 1 o= 00 & ggar f6dt d¢ uikuer # =t Voltagee
= (_) v Source ar E.M.F. Source wi 3
=%+ 1, I-+=1 Circuit 3 =3 ufRdt % 2% @
) 0
|=®+ ] -V (0)=1, %/r;l’cgge dropo =1 Ssefige der Yex
=1, =12 YE+IR=0
2E+2IR=0
Ideal Current Source # ferfa ¥ -E+IR1+IR,=0
Voltage @ #r =13 ftaen Mt se=m sme E=IR+ IR,
weg cHasr Current @ am@@ Source E =1(R1+R>)
Current & az@R & Zar B fezats @1 Voltage =1 formr %st

g & fagea U2 @™ @®2ar Bl
> Practically Current Source:-

|—11-1,=0 > Nodal Analysis:-
[ =14+, (1) 6 Qdsresistance % emr @1 #E
In case o practically current source qdISel
= ly-lp-13=0 > 1, =10
R| =00 171213 1 -
L=]—1 i+l +15=0 _ 6-10
2= v-10 v-o0 v-o0__ lh=—-
2=l 2oe e b=
i
ga: Practically Current source # 3V—-30+V+V 0 l1=-2A
ferfy % a1 @ lo &t gotem F @1 & 3 6 1 _
3 i ° 3V -30 42V =0 >l =
- = 6-0
> fpza® @1 Current @ firen- 321 form 5;/\/3_0300 ==
& sgoR P& A Junction fasg uz2 e 30 |2=§
T o s P Aselvide Mo e B V=g = 1a
&d: V=6V _
? >1=0 > =
B |2 60
v
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2. 2Q0F enx @ AA
Erse
-|1-|2-|3=0
1+ +15=0

V-5 V-4 V-0
=0

1 2
4V =20+ 2V —-8+V

> Star & 3w 7 ufXadan:-

R1 XRy

R3
Ry XR3

Ra=R;+R; +
Rg = Ry +R3+

Rq
R1 XR3
Rc=R;+R3 +

2
» 3@ & Star 3 ufada:-

R1 XR3

Ra= —————

R{+Ry+R3
_ R1 XRy

A R{+R2+R3
_ RZ XR3

A R{+R2+R3

R]_ XR3

R1+Ry+R3
10 X2 20

510+20+2 T 32

Ra=>
A 8
10 X20

10+520+2 o
2
Re= —
B™ 4
20X2 40

10420+2 32

200
32

3. Rc

RB:Z
(2) Rai= 10+203+01o X20 _ 30+20
B 90 + 20
E
RA= 13£
Re = =222 =50+60=
110
RC= 10+302+010 xX30 = 40 + 15 — 55
(3) =@ 2=t Ty 2w AN
~ A= 3\
A=3X9
A= 27
Ra = 9+949x9
9
RA= 27
Rs = 9+9;9x9 _ o7
Re= 9+9+9x9 _
» Resistance Colour Coding:-
zrem  Black = | Variation (ufada)
0
7 Brown = | Gold = 5%
1
Gic| Red = | Silver = 10%
2
a5t Orange =|No Clolour =
3 20%
Gar  Yellow =|Brown=.1%
4
B Green = | Red=.2%
5
e Blue =6 |Orange=.3%
ke Voilet =7 | Yellow=.4%
&  Gray =8
e  White =9
(1)Red Yellow Orange Gold
2 4 X 10 + 5%
24x10°+ 5%
24KQ+5%

13
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(2)Yellow Green Green god 100 dic @ dcd @I gotel A gt A3t
4 5 5 20% s
- 10% = KO 3. ga: Series ¥ &A ac @ ad AT AN
o 6' 4. I UH 40 alc W Fed FR TH 100 aC @
10°= god 29Ed? A SmRm T At 100 aie @l
MQ goa dAsT SN Ga: GAeaR # g ae @
45 x 105* + 20 % o A3 flawow ! oow
4.5 X 10%4+ 20 %
45 MQ+20% - C
> Maximum Power Transfer 5. @2t & IR @ se@ series & Connect

Theorem:-
Maximum Power Transfer &t foifer 3
Circuit = Source Resistance ar
Internal Resistancet Load
Resistance & az@R dar B ga:

Ri = R|_
Vin

P =
max 4—RL

ae:- Maximum Power Transfar &t
feerfr 3% Circuit & efficiency (zgmn)
50% 2 sat 3
. @2 3 Supply & Connection ar =2

3 2R Instuments zmweaz & Connect
fpe s B AifF omwac # Connect
#% A u@® Instument & across
voltage & owma uma a1 B feeg
Current saet rating @ #gem umwa giar
Bl

ZeaR # F3 29 Instument w=
RR 3 FAC A FFd Bd ol Fa: AAEAR
# g A M we Instument @ On
gerar Off 2 2@a Bl

@2t @ Instument @& Series #
Connect agt fer smar 3 HifF
Current = #lm u@= Instument #
e gem =R 3@t Rating &a & &
gfts 81 Series ¥ 33 Instuments #
2 A wm @ Off 38 w g
Instument zaa: & & & s B

Ife series & wH 40 dC @ dca 4R TH
100 dIc & dcd TR STC a 40 aic @l

gia B

14



Tor
°p

[
i

SUDNSELA

leash the topper in you

Magnet (g7=)

> Magnet:- oz ter fivs fiest a2 3 8
-2 @S B gBfia FA vA 2add Fazen
% TcEE e W 3aR-aRmr e agR v
v 2 aen fvs Magnet @semar 3

» Magnet & gar:-

1- Natural Magnet (vl Z7=s)
2- Artificial Magnet (gf@ z7a=)

» Natural Magnet (vfe o) :- 7=
& ¥ PRt ua g At FEe @
Ul e @ed ol A - FFEd URR)

> Artificial Magnet (2l z7=w) :- i
TaH B Frakmol fafer i1 @@ 3mar 3
358 Artificial Magnet =g 3
- oo T AR H B3 B FEF ueRR
W WA A a g B BS B IR T

Coil etear #& 3% DC vafda @& wR
A ZFa Fae ST A% B

aic:- DC g1 same aw Magnet foma 8
B:- 1. Permanent Magnet,

2. Temporary Magnet)

» Permanent Magnet:- IR F&
Magnet zur 2za aet uerRf S3-zeumd
# e gfraemdt Magnetic Field 3 2z
s a Induction zw=r ag Magnet aa
siar B A g@ 3Ad e & g e
IE 4R g & gws F Im Magnet ar
I R W A am B AR
Permanent Magnet =g 3l
- =t FEe aFma 3 faw UM,
s, e, a@a &a, fafea, e,
AaMz den vowdd TvAR g @ UL
feper smar B

» Temporary Magnet:- fs@ gradla ugreit
B FEHE G A & o R ae FEHE
AT g1 AT Bl 4R 398 Pk §iF A B
fem s UR 3aT P P B ST B
Temporary Magnet agera B

» Note:-

(1) Temporary Magnet @ aaiar & foe
Soft Iron =1 e &2 B

(2) Temporary Magnet =1 u@lor Az,
IR, Fecdacr g F feam smar B

safs Permanent Magnet =z 3wear

measuring instrument (sve 3wy )
% fpar smar B

» Permanent Magnet a=m Temporary
Magnet # gear:-

Permanent Temporary
Magnet Magnet
1. St UE2 PN | 1. FaAht U@
fer & B MR FTARIATBATGRIR
33 ECRIT-SGRT TCRT-dGR—T 3T
agt sm ear B Zear B
2. Sach gaar | 2. Sl gaar
(Polarity) (Polarity)
= giat 3 R g B
Gat: Sa1cht
Polarity Gl
e &t
feem @ ufafda
fpem 3T 27par Bl
3. Fa@l 39RNT | 3. aAeT 3URNAT
FEHE gs  d°r FEHE Js AAD
faga YT | Instrument ¥
Ut ¥ fpRr 75 fear 3w B
3t 2l
4. TG gt | 4. 3 fagaw =8,
& a3 FeReR f2&, seReR %
gis 3% use aft s e
@ B star Bl
» Magnet @1 gv afd @ fagea -

Magnet & gt 3 sufPera Frama 329
sAagla 3R @ @rRur far B S uAn]
3 A 3 A SR Ay don Fua g w
TV HLA Ba Bl AW Fazen ¥ A
e 3 gv gbrfa fefr 3% g B gk
UH-GQR B Zpadcd Bl P aR d © |

vs] (N3]
N] [NS]
[N5][5N]
Non-Magnet

@ 5 vert R FA am, FEe ao @
UFa I I ol @t uef & g v Ak

2ar # gr sia B a=m 3@ 2" @ North
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