Index

Unit- 7.Alternating Current

S. No. Topic Page No.
1. | Alternating Current |
2. | Mean or Average value of AC 4
3. | Root mean Square value of AC 5
4. AC Circuit Containing Resistance Only 8
5. | AC Circuit Containing Inductance Only 10
6. | AC Circuit Containing Capacitance Only 13
7. | Series RLC Circuit 16
8. Electrical Resonance 20
9. Q-Factor of Resonance circuit 25
10. | Average in RLC Circuit 31
11. |Power Factor of an AC Circuit 33
12. | Choke coil 35
13. | Wattless Current 36
14. | AC Generator 37
15. | Transformer 40
16. | Energy Losses in Transformer 42




If you want to shine

like a Sun, first burn
like the Sun.
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7. Alternating Current

Most of the <beetidic p ooo-e)z_.g-n emo|
weal vy the word Jdu N o @Hwndwna
Cunrent (Q.C.): Th becawse,
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Also F 2 Hae wuan o a.c. "I—‘f‘JA egquad 2o
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a—-

E = EesSimwt oY E = EvCostat

Tyn 4.C. Cirewits , two additionad cvcwad
elemerds ase uses|. Thue ok imductor (LD o
citov C(CO+ Thus Cwsant omd voltoge inac
civeLdt axt Centrplled bé‘ +three Circuwit eldments R,

L omnd C-
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DC
is better!

)

AC
is better!
N,
Nikola Tesl Thomas Edison
Alternating Current Direct Current

AC is easy to be transferred over longer
distances — even between two cities -
without much energy loss.

DC cannot be transferred over
a very long distance. It loses
electric power.

The rotating magnets cause the change in
direction of electric flow.

The steady magnetismn makes
DC flow in a single direction.

The frequency of AC is dependent upon the
country. But, generally, the frequency is 50
Hz or 60 Hz.

DC has no frequency or zero
frequency.

In AC the flow of current changes its
direction forward and backward
periodically.

It flows in a single direction
steadily.

Electrons in AC keep changing their
directions — backward and forward.

Electrons only move in one
direction — forward.




Mean or Averoge value of AvHemavH:.a Current

Tt A3 'rneol Ar ot value o S
Custskert which wouwld =end ’-B‘\x. sove. amount ©
C/hn-tﬁe. +hvo 0« C:.rcw't in te Hime oy Aal

(Lle. T/2) Sexrvt He a.c. Hno
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adc ud ZeyD: Seo we Ctem b wlode the yuom o
aversse voalue of a.C. ovtn cma hcdb cade
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qQ = 2 Io __..®
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Cannot messure alferfloting  cusrent [ voltoge - ‘
Tl«wwvd zoyo reeding, Whon uaed i ag. Clrat,
bec avesoge VQJLL:ugp ai:fumizng cuwvunt [ yolfoge.
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The vYm-Ss Volue is odso called echve vadue
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Note -
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M+e;z.naii~na Crweent | vm;zg;e_ Qhe measuved
hot

@A light bulb Jis voted 1sow for 220V AC supply

B of 6o Hz. Calcwlate (a) the vesistance of +Hae bulb
() +the ™S Cwwrent %mud&\ Hae bulb.

Sel. Given that - P = Isow , V= 210V
(a) Res\Atance c-b— Hae bulb ] o N2

P
- 220 X 1olo = .
R = = 322.7 2
(k) Tems = &'25_. = 220° = 0:£% A

R 222-7




A.C. Cincuwit Con‘to;ming Resistance only

Let o sSource. of Ql{-eupctm? em f. 4
Cormnectec] Jo QA pure redidtance R !

gruPpase Hre Ql:k)},nocﬁna e.mf. supplied is reprsentzd
E = E,Snwt — @

E@ R

let T be +he Cuwrend im the Civcwut od any
imstonct £. The potentia) difjerenca Sleveloped acrnss
R wnll be 1IR-
Thia "murt be equod Fo e.m.f. opplicod at thod

tatant - .
TR = E = Eeo Slﬂ@t

oY rI = %(_) S;ﬂwt = Ea S;ﬂWt — @

whene T, = E°/R (_Maxirmm Vedue ob C,ux{eru—)

* The behovious o R v . omd a.c. Cucwits is
Hwe sSome. R Can Yeduce q.C. as weld as d.C.

Sy ShFetively

By Compail wodd @ omd @ e Can Sseo
#uda %E) q.Z‘ﬂ e <

mn Civeuwrt de'a}niﬂa R %—H\L
voHoge omd cCcwdunt are ' tHhe Ysame .
Phasor .Digamm-

A ‘Yohul"lﬂ vecto¥ Hiad vepwesexnde o qucm-h-l&
vahﬁbn} sSMusoda with time U3 Callud a phasor




G) In phosor cliogram , peak valuss o aJ-I'e.mam
Cwsent (1,) omd ﬂod-'ma em-§. (Eo) ave repres
ayyows Called phasors.

Gi) TF\LJ ore Inchimed Fo honzendol axic ot Lwt
ond rotate N the ombcdockunse dhavecHon. ‘

The 1073#\ Hre anvon vepresentS the maxmum
vad ue. ob +he ﬁuﬂob—w-l—ta_ i-e. Te ond E, -

Tl 7T -
. ’ /™
L e |
A ()14 : wesssal) (DI
/ \\ ’I
I=losino)t'° o

Gi) TRe prg')ec—ﬁon o} the awmdry en any axis
T-E,P"Iabe"td'.s tHhe insta ws vadue ofy q«mml-,t&

QV) The phosor le;ﬁbmmcz bedween +he two OL)demorhra
quomtifies Js vepresented by Hhe omgle bohwen the
+wo vectoys E, ond T..

(v) Trn the a.c. Civedit Cof\jml'n}na R m\.l,éf,mwmi'
omd voltage are m the Same phase Le. Hhe

pPhowe Cmgile betureon a}:he,\_ﬂa.:l—'-wa. volHesme. amd
Cuwwound Hawough R Ja Ze3D.




A.C. Circuwit Contouning Inductence only
Let o sSouwnce ob emf. wd Cownected o

a civeuat mrﬁrng pung mMductomes L
Suppose  +he a.iivunai(ﬂa e-m.§. Supplied
a—wch lma ;
E = E.Simnwt
—/00500888—
L
N\ Y
N\
E = E.Smuwt

T AT/t Wb the -wate oﬁ' chomge_ o& Cunrent- -an\ﬁk
L ot a‘n& l‘f\&"'a’ﬂj', +he A Suced  Hhe
raductoy at Hae Same Inatont A -

- p o
e = -4t
The 7rwegative S‘\aﬂ mducodesr Hiod imnduced e.-m.{.
oppose chcmge_ °b Cwrnd.
To wmoundeivy +Hhe 05 Cuweend 10 thaa

civeuat, applied veltege. m =P- be. 2gual omdl o’:Fosate

v -the induceol voltoge.

E ='(Ldt):E°5{~nwt

oY dI = _.EL__B. Simwt dt

85 f-rvl:ﬂ’cbd-;na bath sides we a.e;f_

jd‘_[ = ELQ jsiﬂwtou
L= 'T_g ( ) ) oo:.
XL T - E)OL Sin (I{- -—wt)
OY = A

I = EU-DDL Slﬂ(wt—_f)




The cwwwent (T) wnll be moximum (To) , tohen

Sin (Wt -TH ) = maximum = |
S = €Eo
° Lo = 23T
Hence I = To 8n (ot -T)

So e tﬂ'-nd Hhad 1 an @l Cavewrt Cov\iq}n}ﬂg,
L only , oldernodh cwrart T lags behind Hae
a,uo:,nadan voltege E ba Q phowe Om o} 90"
&r we Coam Say. one Jowth ofy A  peridal.

Phasery .b'mamm -

‘ In 4he phosor ol)ogmm of a-c. cveuat
Conturung L Cwvent Legs behind +he em.f. by 80,
So Hie phouor represerthmg Te JA hummeo| clotkwise
'}’fr\mvﬁ}\ 90 bmw-; Hhe duvéctHon ob Eo -

The pProjectons of Fhese Phosors om axis
a—‘nve mefnfc]amou/b vulcéy_g E omd ?[T ¥

4\ E;I

---5o

--g-1

E = Eg sin o |
§
|

I=Iysin ((ot-90‘)i

o)

Hewe oL rvepresents the effectve  rvesidtance
°§be”‘°'d by mductonce L. Thia A& Called (mductance
réactonce. Yomd s olunoted b%} XL -

Se XL = wL = 2:4fL a‘—’/wrmu}r

O C. Sup




¥ Ty olc <ivcwits Jc 2 O 2o
So +het o pPure Imductance ojjerd Texo resistomen
4o d.¢. TF rnwoanry a Pwre iIndu

v canmot veduce
e .

XL = 0

S1 u'mt ov inductive veoactomce ws  Ohm.(«)
AL = WL = hamrvy _ Vot = chm.(.n.)
Sec. = Sec. x amMp./<e .

&Y A 44m H Imducdoy da Commectes] Ju 2260V,

SO He ac. Supply. Determme Hwe wmes. vedue of
Cuwrent in the civcuat.

Sol.  Covenn that

L= 44mH = 44XxIc3H
Eyms = 220V , = SoH2
So XL = wL = 27nfL
X, = 2X3JUXSOXUYXI6ES = 1383 ohm ()
LTeowmug = Erms s 2D = 15.9 A

XL 12.83

Eliminate negative people
from your life.




A.C. Circuat Con‘l’ainifi Capacitance O'n‘j_

e+ o Source o oz.uox.na.*—mg em-f. Ja
Connectecsl Fo & capacitor on

\ autoance. C-
Qc.kppose +he aJ.:#-eJ:_ﬂcd-\ﬂa e_m;’ sSupp ol L —

E = Ep Simwt

The Cundeent f-{ouuﬁn i Hhe Cirvcuwad %qmtzx_:

C_m_Po.u% T'Dv.é d
o poteritied obbtmv\u_ aqu_n o prociues

—L.

E=§E sinot

A‘izom ingstant pose 9 & Hae C

on the copa 'tor. So 'HML f>o+=e-ruhod Oubbm'nct acxoss
tHhe plates of Cepaditory I

N = CL/Q
A+t evm wus‘i'owu\' e PO'R.‘(UHOJ O'Attmu- vV must
be eg do Hae em . QPPL&
vV = E
= Eo SIMWt




The Cwowendt wnill be maximum

Measdimum = |

Sim (wt -+__1>1) =

I = To ,when

So = _Eo
L/wC
omdl [ L = I, Sm (ot +a,)
We find that in an ac. civcwut Condaimy c onk
M?fehf;&.}m Cent T Leods m q}:}e:z:n&: e-m\-f?’
ba o p e Omaie. ob s foh

Phasor .bia.aram -

The phasor  Ta je Furned anticlockiise

Hrouvgh 30

“+he oluvech om o} phesor Eo:

Thee Projechomt on Y- axis gives Ha ingtenbmont

voadues o

E emd I.

N E i
\ 4 \
[} ‘I

oF— A
[} 1 s 400
vl ¢
\ ’
\b,

Heae L/ewe vepresends cbbecﬂ-'we_ yesmatomee
ofeved bca Hae Cafaolc'«—l'o‘r. Thid 4 Calleol Ca.pac}-ﬁve.
re€octance © omd Uy olunotes) by  Xe.

I
Xe = c  anfc
K T oo civew t JC = O So X =o0

So

a Ca«PQc:rh'f el bloek dl.c.
X SI unit o Xc X ohm. (w)
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Neot e -

(1) R Com reduce Q.C. a3 well an d.C
L ecarmot veduwe de. It Can reduce only a-c.
C blocks o.C. but allows a.c. tv pans %mak,

() Thyo R, ql—te_rﬂcu\—iﬂg Cubknt 48 1in Phase
with “alternading Vehoge.
Thmkgme-,. cdfornoding Lwwunt Loge belind
+He al oding  veltoge’ by o pheve Vomgle 96
Thao C, aldernating Cuwwant leoadls H»Lal-krm’nrg
Vol+<:g: by o phowe 8om3l& ok 9¢.

A IS MF Capacitor 44 Connected 1o 228V,
Bg 50 Hz Sows; Find the peak current.

Sol. Here C= ICMF = LSXITCF

Eyms = 220V , f = SDH=2.
S o )(C_ =_1 [ , ) = I
e 27 fC 2x3.1Y X SOX 15X16° €
Xp = 212+ TL
Torms = Evmncs = 220 o2 1037 A
Xe 245
omd e = ﬁ Ivms = Uiy x {-037
Se ITe = JIu7 A




A.C Crcut Contcdn'ma Resistence , Inductance
emd Cepacitance in Servies (RLC Cireuit)

Ler R, L, C OUu. Comnected i+ 2ernier o o

Sourcte  ofy qu -na em.f. So +the Cwount od
oy Imastemt W Hyree <lormnortte how Hao
2 ermplitude d phose.

L = I, S‘lﬂ e

(7) The mewdmunm vol+a.3e Ciernds R UL

YR = IoR
T —,ﬂla,wu. » Cwwwendt Phouer T, Ls represented
odona AL VR A& 1N Phovie un-)-h Cuwheent  So
ok oid Y{.Prc&e:nitol by +he vector GA, adong ©X.
Yi
NV e e - Bi
R L C
—MAA— TR — e T
e K
Vv E '
3 80° :VL"Vc
’ . S
f 04/900 A Io
@T v: r VR 4
I = X, S‘lﬂ (5o} A C

(M) The masimum voltege acvose L Jda Vi = Tox..
As Vol+a5e acypss the Induector !emds Hre Curvent

b , So© aF G repredended by TR alo oY,

("') Tha ma:umum vodug acyoese C v Ve = ToXe »
As Hae VoHG\ge, acyoss tHae Capqu'h:'r Lmss behind
the awema&mg Qwunt by 90, so it Ja veprasaved)

5’@ 6 ¥ Clockewise through 96 from +Hhe ol ireckon

As Hhe voltege. actywss L omd ¢ have o

erance. o 180" , %o met rveactive volioge
ws (vl_.. 5 OABUMINg -H'\ouf Vo 7 Ve, Im \f.am—e

., Mvcpr&enitd ba o .




T_l\,n_ veaultant o'b- A omd om W the ouoxac'naJ

K- W = —

Hence. +he vRedoy sum o V,g » VL omol Vo

ws Phasor Eo vepreented by R making an qr@rlg
¢ cﬁﬂ—h Cwoent- phovor 10.3 ' d

Lo ok = [oa*+ od?*

w Es :jvl':- -+ (VL’VC).L

Eo = J(IoR)L + (ToXe.~ Lxc)?‘

o EO - IOJ Rz_'_ CXL— XC)L

The Joted e_H)eQ;Hve ves ttamnce. o RLC Cavewit w4
Codlec) I'mPQdQﬂCQ ot +Hhe cavewid., Tt D represevhed

ba’z., NW, Z__.._.ES

(5]

z = j;z"--r (XL~ Xe)

* So I an ac CGrewt Contmining R, Ly ¢, the
Voltoge_ |eads +Hie Cuvent ba e Plr\ou!se, cma&& c#,v\’)hwre_

- 03' - V- Ve & ToXr —IXc
Lot Al VR T8
e tom b = Xt ’Rx’—

Se +he ou:hahnad;ing em.{. in an RLc Cvawt is
represented by -

E = Eo Sin(wt+4¢)




There Moy be three Coues -
G bOkm- Xy = Xe , +hen *tom ¢ =o
So ¢ = o°
(") when XL > Xe , then tomgd L positive.
So ¢ 3 positive -

Hence Vol e leads +Hie Currend by a phoue

UV ) hen Xo < Xe 5, Hen tomd W ru_aodﬂve

iy “-I-ag OEHV& behind +he b
Hencte voltcge ™ Logs AN Curyendt a phase
erna«Lz P . J

Three elechica) rcwits having AC  Sounces of
D vasiable t'r uency Cnre shown n ;f-'afures. Initial
2% Ha Cwwunt Howing Iin each Ob Haede 4 same.. I

Haa uen o4 I Hae led~ AC  Source is Moumasa]
how tﬁﬁm Cuwourd fla?ﬁku in Hause circuwits be
qﬁ-ccj‘cd ? Give Yeadon -Bo

rs WAL Gniner *
=4 R c
(iy —E Gi)y € (i) —E

23]" (1) There w11l not be any

IA
C'B‘bed in Hae Curnouwrd om
Chonging the fresue ob—
ACYG.;OI?ML. tr nc‘z! ° ﬁ"“‘"‘j—?
i) Wity +Hhe Tnerease oI'
(o) AC Souwnce | induce Ive. I4

ctance increases oA -

s: AR Vims . Nrms I« ‘#
- X s L
So Cwwren) Slecreouer unta

Hrz IMcyeode oy ‘k"‘-‘ﬂ“—'-“‘d T =
(i) The capocitive reactonce

decreoser wrtly, increede N IA

$requency sSe tHhe Cuwunt Tx 4

will imereose.

Vems . Nyms

Xc ~ 1jangc F




@ vesiAtor o 406 -, arn Inductor ob— S H
%\S na\qcapqc.a-brqf ';'?ur:mc.cm\ec. 'm
Sexies Qoynss G Sowrle o) alternodin
140 Sin loott V. Find +the volt Lt&v\s) ac,ro.ss

the veslstor, e Irducder and atitor.
Te +Hhe ebynlt <um o Hare Volioaes move
‘Hhan  the ource Voliay ? I¥ vess lve Hra
paracoX

Seol. A—Ppﬁepl Voltewe. Vv = 140 Sivn loo it

C"'%—HF,Ca?%H, R = 400 -

C.bmpah-‘lﬂg Lt V = Vo Sintdt
Ve = [40V &> = JooJL

Trluetive veactance Xoe = L
= JooJdt x S5 = -
C,_Facl-l-ive. vyeactonrce. Xe = Ywe
1
xc_ = = 200 -

looTL X S8 x1p”¢
JL

ImFe_olano_. ob Hhe Civaut = = ’Ri.,. (Xe - Xe -
z = J(400)" + (Soo—~200) = SOTD -
Marximum Curvrend I Hhe Clvewd t

Te = Yo = L‘L?..
b =sDHo
o I K- .Y -
2 =2 =z 49O | = o2 A
Lyms JA St X2
Vims QCYoes vedisator VR = Tyms R
VR = 6:2X 406 = Ro V
Vims oacvoss imoluctory Vi = Toms X0
VL = 02 XSD6 = JooV
Vims Ocwoss Capacitoy Ve = Iems Xe
Ye = 02 X200 = 40V

¥ Hewe V # Ve 4 Vo +Ve
Because VL and e and VrR are mot in some P"\qse,
i) Vo= { v+ (V)




Electrical] Resonence

The pPhonomenon °'5 YeAornance |s Ceornmor)
ameN 33«s+cm4 Hrodt kave- a -l-cnm v oscillede

ot ol partH Codleof
Hae nodweed t)—tqij‘:q o.&u“o\hmt Hhaf sv;sfem
T such a S s-l'em cd Ariven by em exorg
Souncte. , eohose tx—e.a‘:,’um":g, N esusd .:\a-; T ncdurzl
preauen 0 Hie system 'H/\O_ﬂ -Hrw_ orrnp.h-)-udl.v., of

oscillaHony becomes IaJx-g—Q_ and retonance. bda saud 4o
OCC Uk .

Series Resonance Civewit

A chrewit [n which indudtana L, Capacifance

C amd vesstance R axe Cormectes in sexjes, amdl
Hag ofcu.nt admits Mmaximum Cudent Covver oung
0 Qa ven N o Q:C., KA

.&e)ue/:.
r—e.boﬂanc_a_ cireudt -
L R
— AW
1. C
locs Prequencies , imduchve reackmes. X = oL
oAl nﬁ?kﬁe_ b«.d— Capquhve. reactamee Xe = 1l/wdce

M-AVUU#

As ’Hf\!_ of a.,uvmod;m em.f. red
Fo the carcuat “Oa mcag XL goes mcreaAaP'nJr-a_
omad  Xc qoes  on decrecd.lﬂa

For a parstcdar value of w L$a7 bo»r)

vl T @@
oY WOy =




_ |
anol 27th = J—‘L_f'
S'o l :Fr znm_ |
A+ Hus Fax.-hwlw:_ -[y«awznu? fo ab X = X
= J R% + (XL— Xc,)

= = JR + o = R ( mwmmum)

So Hexe meeclanc_a_ ob— RLC cdvewdt <42 minimum
anol hence. Hhe cwwvund T,

C

-Ebo-to

& become A
Mt Mum. Z R
Thia t;-e,qumcﬁ W Callid senies yesonance 'bzqvumcac

__.’5'

R Decreases
Q Increases

o W] o ©2 x
—P 0
The vovuadiom crvewat

&Kmuﬂ‘ﬂ'\

the chom <ol  voHose  Ju4
Shovom &ﬁw 4 b QPPL(

() T+ v dean 'H«wl- m resuendies  greader Hom
oY Lua dHhom wor val o«b pep-.K ¢ Qre_
lexs Haam +Hhe mwenmum value

(i) ot o = wr te value of PQPLKWJA
mMma i Mmum LIo).




Applicehions -

Sexier yesonamce Civewat o waeo!
omd T.V. veceiver Aedc.

The. antenna of a rowdio/ T.v. Imtercepds
Siomade tww\ m%uﬁ::adm-l-in% stotHons . To
rg:,‘dw_ one  paeh yoadilo? station / T.v. Channe),
e Fune pusn  Teceived. 6e): bd chamnging,  Hae Cq.pch'hnce_
of & Caprdtoy in  the +uﬂm<3 CiveliE o} +Hhe -<Set Sych
Hat vyeAsonanca ﬁequﬂx;o\j o Hhe caveit becores
equad Jo tHhe #qum% of = Hra osireod statien.

Tkum_bo»{ HAe refomamnce OCCURA Ond Hae
anp.b'ludl_ ob W\j—‘o\ﬁ% Hhe -breaumud Ob‘ Hhe
Signod Fom” e clesived stoch o becemmor maximum
ovz:l ut G received i oW ded.

Half power frequancies

In RLC Civcuit +Hne Ccusrent oF yestmomCo A
mMoaximum . At botHn Clolets of Hhe Monou“*na -b‘re_qmncﬂ
+he cwwvent olecveares WAHA Lncreosre OY olecyeare in

frequancy -

1‘7) YO(GL('O

The powesr of a Civcwt A» vect)y proportional o
the Squave of +the cuwwent (P& I) .T we want
Ao ecveare the powen wupto houbb— +then dhe cuswernd
showld be A Aimes of its inital value-

Tywms

T +he both sicdes of £ Hwerne are Hfwo
frequendiern £, oand £. ot which e cusnerd A
(Tymsdmax/J7 ., hence +he power At tHiese Sfrequenciel
£, and £, becomes half . .

So these freguencies axe Collegl halfy power
frequencies’. On the graph P and R are called the
hallf power poirds.




Boand Widdh -

The cljference of halfy power Rrequencies &
Collid bond wrictth. T4 A yepreserded by P 07 Af.

Bond wictth P or of = f,-f

I-b t+he eﬂed—'we, Cusrerd ot helfy power poirds s Iims
Haen , 5 1 &
I’ﬂ'ﬂs R = > ( IT"\S)MA’( R

T I o =W, _
s }5__5_ =y = 0:707 (Irms)m

So the Cusrent at halfy powen poivds P omd B, becomes
4—% or 0.767 +timesr 0f Hae cuwrant od veronomce.

So that by pu:ﬁina the vedues in above eguotion

\/ms R YI.M‘.'
JRE + (L - g5 )* 42-R.
ov RZ & (wi- LY = 20>
0¥ oL -4 = R
Fox powt P >  LOL-gh: =-R — )
by odeding euation © avd @ we get -
a3 + L - Ah*Wwa 4
C ! WZ—) o, 0oy x-C O
oY -
Wi, w8

ba sub‘hmcm'na equation @ by @ we get -

(Wa—wdL + 'é‘('ula"'—-b%,) = s

(o]
¥ (Wa-w )L + KWW -5
C Lo,




(Lo —w))L =+ e = 2R
Le
(wz—waQ_L_ = WL
e

The cu%mnu_ of frtqumnu'e/s Corre&bo-nouﬂa Fo tHhe
halfy power pomis s called bondudolth

5 -£ = = = Band WMoty

27 L




Q - Factor gb' Resonence Civewrt

. ~ The ChoractesisHe o) a sener veaomont |
crveat W deternmimed by “Hhe & factor or Qua,lﬁ-‘a,
factor of +the Civewat .

It olhines <Shaspnas ot +u~n§ﬂ(o[ ot reAomance s

. The Q- factoy of & exiex Yesonamt Civuut
A o as tHhe voho O'b Hre_ voltoge dexelopeo
acyoss Hae nductomce ov atance at rveiomance
d0 the impresed voltege ; which W Hhe Voltesge
a.pp,uaol acyocse R,

Q@ = VoHcge QAcross L ov C
- applied Voltege ( =voltege acyoss R))
- M ./
R = e oY Q= 'T/:
= Loy L)T - ovl a (l/corc)I - :
RI RT RC COr
wing wr = ghe wing wr = g >
= L 1 - | JCc
S R JLE = RC
= 4 TL = L[
Q= mlE ?= "€

* Az R L3 incrveocsed , & factor of +the circuwit
Jdecyeases.

¥ The valuws of @ wsually veouy jpom Lo to Loo.
# The elechonic cUvcuwits toith Na'{/\ QA vadues
wouwld Y.upovp\ 1o a v novow yange of, tres,uw)ea

ool shq&f% ud the refemames -




| Tna sewesr L-C-R circdt, Hhe voltoger acwss an
ggg% iT\dud"br,q Cmfaci-br ond a wresistor are 30V,
30V and Gov 'rupec:Hvel:,- Whod™ A Haa phone
al,«ttv.mq, betwwean tha applies! volhﬁe, and Hhe
Cwvunt In $He civoudt ?

é,o_.L- C—_,ivcx\ Heat - Vyy = 30\/, Ve = 20V, Vg =60V

Hene we. <on See thotd Vo= Ve , Henee the Circut
b In resonance , So there will be no phase olifference
between e applied voltege omd  cwwvuend

J A radio Caﬂ-l‘tmr.ovo;'l‘lu_tr@,um vange
o @ porhion Of MW bivadcost bovd (8o kHz 4o

1260 KHz) - T wts Lc CGUvcewit har om ejjectve.
inductonce ofy” 200 0H, e whod must be e
romge. ofs tts” voable = copacitor ?

_So) Given Hthat -

f,= Boo KHz = 8XI0° Ha
£, = 1200 KHe = 12x105 Hz
L = 20o MH - <20 XI0 & H
CQ_,PQC;{\& Torﬂﬁe. betureen Ci omd Cy -
F%'Uf“ — __—‘l'.__._
ifl mfrc—’
o C = 1 = =
Ut L £,* Ux(@uF X 2x15Y X (8x105 )%
C = 1977xw'* F = J97.7 pE
! o o l
Sitlarky ,  Co = T
s 1
2 7T ux@wu) x zxigY ()2 x10S)™

8T-8X167'* F = 87.8 PF

@)
N
1




@ The ﬁa,um shows a sewesr L-C-R circwit arth
S L= loH , C = 40 MF, R= 6o , Comnected 4o a
7 vesuable iytqu.mcj 240V sewwe, Calcwlate-

AP ARy
R

.

—— G
L
Ty

(@) The aﬂauJ.M_ «bra}u.c.nc:, ot Hae Sounce tohuch
Srives Hhe Civcudt of” resomance .

() The cwwvund at Hhe resonads waney -
() 11,;_ rms  porendial drvop nqc':& mindgdar

vyexyonance. -

Sol: Givenn +hed - L=loH, C= UoMF , R=6on
Vymes = 240V

(o) &umo&?ﬂa Qna«lau. «b—.—gqu_mc.j
T

Wy = == _—
JLC ,‘ |o x40 x1o“f
wr - S'D md /.S.
(b)) Curwunt of rc&onqﬁna tmqw_nc:(
Toms = ﬁ’z_'"_’. . Y_"a_’. (- ot resonence z:=R)
- 240 -
Tiens = Zo S
(3] Tvductive +weactance X, = oL
At rerxonance X & Gyl
XL = S0 X6 = SoD -

Potential dwp acvwss inductor

VYM.! = Twms X XL
= 4 X S60
Yeims = 2000 V.




DC Sowwe , 2 A-Cuwwernd  flows and when He ame

Coll is Commecied Fv 200 v, SB Hz AC Sounte, only
lA Cwwunt Hows in the Circuat.

(2) Exgk;in aOle the cwsurd decreases i Hhe latey
CaA
(b) Codewdoti Hae sel) inductemce o the coil used.

5& (@) TIn Dc cirvewt-
X, = 2nfL = © (-:_-f=o)
The !MPQO'QY\CL Ob He Coll = - R':._'_xz.
In DC , = =R oA XL =0
Bub n AC | = :}RE-;-XE' > R
becawse x_ have cenfedn value in Ac.
As T « -i-z-_-_ hence In De, move cuwwvand Hows

@wkm a 8ivm coll Ud Cennected Fv a 200V
c.bse
')

Hen Ac.
&) I DC Civewt-
R = '\IL: 2 7-:‘3 = loo o
I AC Civewt —
z = M - 200 = 200.
I {
As Rl-\-X?,' = z+
So Xf: < Z_l-Rq'

JooJ3

1l

X = [22r% = J@vo)’zooo)"
D Xe = 2nfL = lool3
s. Tnductance L = 10633
a1 f
Jools . ess
2%30Y XD




T\
Tm (A) [o.g ] \‘“@j
/e
AT

& o5 L 1S 2.

s (vad/s) —>

Obseswve HHae arha.Pl'\,s Corefully.

(i) State Hra velodion behvean L ond ¢ valuus o}
Hhe Fwo creuuts , wWhen tHhe Cuwvunt In He Ao
Civeuwits JA& maximum.

Gi) TIndicate the chvaat for Which

) ctor A K1
il -fq H m%o.r.

(5> Qualiby” facker (R)
Sel- (i) Kince wesomant am wan e wd
T el For beth the ampk:&'eﬂ “J
ok ("0")1 — ((’01')1_
=L = =t > Lt = S
= ff B LaCq Lo c,

(i) (@) In groph (), cwwvwrd I, M a"‘zadﬂ’i—-
Them a»ro\.pk (L) Cwvuant T, .
(..'C.- Im‘ 7 IM-;_ # R| < Ry
Povves_ -chj-ov °b Cheua t -rqpr-u,ehi'eci by 8rr>qok
(I hewn highey power foctor as  Cosd o R.

() »* @ = _.'LQT I____E ]Cg'r +wo amPM
R < L W Byg Ra
R -t Q| 7 Qa

wald ¢ty o "\()"‘ Hra
&L{—jk—f\z‘n).rbm.t MIM?N.A. n




@An inducloy 200 mH, Copatitor S0 MF ond a
Sk Yesidtoy 102 ouvee Comected In sexied wivh a
9% 100 v, Vemiable frequency AC source. Calenlode

(=1) %f-k: Eﬁxﬁn&m‘rz;ch Hae ponen Jachr of
(b) Cwueent qmp-u'l-uoh_ ad Hoa -Br-e_quu.ncj
(c) @&- factor.
Sol. (@) Whan powen factor Cosd = L ,hence ¢ =0
aond +Hhe L-C-R  Civcwit J4A in  retononce.
Re.sonouﬁ"’\g tru’u.mca LOe -‘-ij__’c:
! L

(PR PY = o=y 18 -—
J200x16°x Svoxi0° = loo s
L) = il Vrzms = Vg:’ (:" at Tesonomce _z.:R)
Tyms = 100 = lo A
1o
AmphhclL OB maximum Cuwrent To = J2 Trms
T = lodz A “
() Q. factor = —lrsj_-c_'—::
= L Jzeoxioc? -
lo JU'svoxi0 ¢ - e
Don't
tell
people
your plans,
show
them your
resulits.




Avevcxﬁe_ Power in RLC Civeuat

let +he cddeamodting e-mf. applied o

an RLC Civrcwt W —
E = Eeo Simwt

T oldernaling cuwwent clevelopeol Logs behind
‘b.a-PP‘“{d e,?nj by a Phoue arnarie.cp Haon -

T = To Sim(Wt-¢)

Power at mnstomt t, -%LA*L = BX

Eo Simwt x T S (3t - qp)
= EoTleo Sim tot (SimW+t Cosd ~ Costat Sind )
= EoIle Sim'tot Cosd — EoloSintot Cosst Smd

So Eﬂ_l’\’,:'_
A

S Eole SM?wtCesd — Eole iy 2t Snd
=

Ty Harg natarndonecous powet A ousurmed 1o reman
Conatomt bm/ a Smcuu Ume ot Hhen Smodd ormoundt
O-b work., done m thia Xime A.A -

AW = (EQIO Smitot Coad — E°I° sm2wt Srnd})d:l'
Toted wcan olene over a Complete C,Ude, o

W = f Eolo Sivieot Cosd bt — f Ess st 200t Snd okt

W

EoIoc_o»scpme ot ot — E&hgm¢Jszwtdﬂ-
- © ’:r °
[ sttt = I omd [ Sinust okt =0
(@] 2- (o]
&a W = EsI, Cosr ¢ x _1_:;._
e Av owe),__ ;-n Hre RLC Uycwdt oven cc
dorapiede. &

c-acde_ b = P.,=—‘S-
-




Se P,= Eole Cos¢ A 5

-r ' -
— Eo Lo
an ﬁ X = COA4)
P-u = Ems Ims COA¢

Hence qu)Lﬂuge powes Oven a Comp lete odc_le N
an Mduckve cavewat 43 the P*rodud ok v»m.s. e -md.

oma ¥-m-s. Cwiend gnd Corine of tha PWQ"@""
betuween the vollege and Cwoeend .

¥ Thae obove rvelobon U applicable do ol ac.
cuvcwats .

Coa omd z i)l have wopriade. veduer v
daﬁ)vdiu\’ civewits. ppTop

) On[y R Gvreuwat -

_ = R Ohﬂc‘ C_Oé¢ = 1
Gi) Only L civewit -

2 = Xp ond Cord = 0
(i) Only € tveuat -
zZ = Xc omd Cesd = 0O
Gv) Im RLC Civewit .
Z = | R%4 [ XL— X W ond Cosd = -Bz—_
(v) Im RL CGvewat -
= [ R+ x2 omd cosd = B
(Vi) Iwn Re Civewat -
= ] RT + x& omnd Cerd = B

(Vi) Tvn LC Civewat-

= [&L— x> = XL—Xc, Coad =0, ond P =90




Power Factor of an A.C. Civeuit-
. We Know that Hhe averege power m RLC Civawt
BN 3»\'\&%\ by -

P - EYY’!S Img CO.3¢

Here P 24 QDKLLQQ\ Hrue POOOQ)L, CEmsIm)slA CO.H.Ld

anent er o¥ virtuad omd Co :
Q-pcaup‘o' poﬁiﬁ tqc;vr vo% mecﬂ'?éu)t- 4 =

Power Factor (Cos)= I\;;)L Pow;;:;)

From c\iaa-{am - '

V A
CeJAc}: = = I
Eo | Leeee___
K-35 ,
- LR - R Vi £ ]
T2 3 2 + ® :
. O » ’l—-
Pocoer fnc:hw = Cord = .4 Ve |je—Vr - .
z i
Y
() In a mon - induchve Civewit, = Re

o Pouoe);. faC*OY — COA4> =

Cb g O
ThA A Hie maximum vadue ob power quor.

XL
R - R -
JRrR2 R

(1) Ivn a Puxe mductoy or an ideal Copaci +ov
4; = 9¢

“+  Power Factoy = (esd = Ces95 = O

-~

So avermge Powes Coniumieadl I & pPuke imductoy
or ldeal topacitoy

T acduad prachce we do nat have (deal

maucoy oy idead capacitor - Thowjpve | Haere oloes Occur
Some. dlissipation of enshgyy.




An inducttr and a bulb axe commecteo) in seried
case 3o an AC Sowrte of 12V, &D Hz. 2A Cwwunt fows
2% jn the Civewit and Fe P hase. omale. between VeHnge

aned Cuwwunt U Tz vod. Colawlade’ Ha impedance.

end nductance. of the Civeuat .

—S—EJ‘. C:«'I;VCY\ "‘V\Od'— vas = 2V - j T SO HZ
¢ = e Tyms = 2A

R Impec!anco. z = Yyens = 12 = A «fis
I.rm_s 2
: - R
Also, powes foactor Cond = =
R = ZCosd
R = &6XCosal 56Xl = 2AJ2 S
e =
I~ L-R civewt =2 = R2 4 x*
So X:‘ = = g"‘

XL = (e -6r> = 373 =

But Xx,. =2nfL = am’

27 2X3. 1Yy x5>

-\ A quad-br and a resistoy owme Conneched]

CBSE in Series with an Ac Sowrce. T +he potential

20 cliffenance aamss ¢, R axe 120V, 9oV vespectively
ond 44, the vms cwwent of the civewit L3 34,

Colewlede +Hae (e ) Impco’nf'\C-Qq
(b) Powen jadw of the cirewt.

=l Griven tHhod - Ve = 126V, Ve = 3oV, T, 2A
(a) ITm &R seues AC Circwt |

Vims = _[V& + V&

Vems  =_[ (207> +(90)* = 1soV

I*MS - .\/L“—;—- S o z _—




g = X3 e =
2z = B8 = =8 g
S
Ve
= R z =
) Ve > R T,
R = %9- = 30N

Powser fade (Cos ¢) =
Powexr -)tqol-ov - 25'_% -

R
=
D&

CHOKE CorL

Choke Coil LA .sf'mp)y a Coil having a largc
inductance but a small resistance.

Copper wire

Comstruetion - Chokc coil s macle {anas

by a thick Copper wire Ao reduce va

s resistonce . It is wounded on | , 5

a plated soft ivon cove Ao increese Soft 1vom

wts sedf inductance . -3 Core
77N

Prnciple - I -

At most places , the household electnc power ua
Supph'eol at 220 V, SoHz. 1}5 such a source uia oh'rec{ly
Connected o a mMerc uny tube , the tube will be damaged .

To wveduce +he cuwunt, o choke Coil Jb Connecteo]
M Series with +he Hube.

Power Consumed Im an AC. Cirvcwit A8 P = Evms TrmsCosd
For pwwe mductor ¢ = Iz
Se that P = o

Hence -the deamtage ok M/sl'na Choke Coil 4p 7ecluce Hhe
Witage 48 that an inductor oloes not consume power.
Henece We olo not Avse electric env-.ag n e ﬁmm of heat.




Woattless Current or 1dle Current
‘ The Cwoend cohiCh Consumuesr no powes. istrr tts
Mmaurterance i tHhe crewt i colled wadtless cuasxent.

We Know +hat Oyerone weh Ooves a Complete
CGCJ& im on induchve crcuwld JEO. P

P = Ewns Lrms Cosd

TIn o PQ).d';C.MM C)vcu.‘rl’, .Sv...PFOSQ Erms Lieds Tems
by phose omgle ¢ ,08 shown (n Fgune:

Trms Cemn be wesolved imdo +wo redaﬂzulcu. Components
As }:kowe omaie; botween Eyms omd Tems Cosd i's Zern.

Average  powen Corvsumed cycle Im +he Clvewat
O‘AA.Z \*'D CUMPOMM Itm_g 5:‘¢ d\.}A —

Pav - Ems(ImsCO*S4>> CoAD = E«wnsIM'ns C.054>

‘A'aﬂiﬂ as PW W@e between Eyms O Lms Sing
A4 “Tt2 | So overge powes Comrumed pPer cycle 1M Hhe
civewt oue to comporerdt TmsSind  is -
I
qu = Em,(Img S;‘ﬂCb.)COA% = 0

The Comporuwnt Iems Sing  mokas no Corthribukion o
the comaumphon of power im ~+he a.c Civewit.

Thot o W Hus  Component Lyme Simé b Collid the
Lole com oY woktess COmPoYLQYU" 05 a.e. anol the
componextt Inms Cosd Ju Callid woddfull compoment of ae.

P——



AL. Generadoyr or A.cC. .Eznamo

An a.c- gererodoy / A ' chu hi
procluces Tc\xx;te)mog—ma wy{,w@n ae;\nei,agA ﬁ?m:»n amff\aﬁmﬁh

It As most impottant applicadioma o the phenomencn
iﬁn elechomoegretic  mductiom. The WAL alu{a-n.zd
‘faw‘no.llg g & Yugoslav sciendiSt, NiKola Tesla-

Principle -

A a.c. nerader [ dynamo L besec on Hae
phenomaona of elecho nehe induchon - Whunever Hae
amount of e Mux Linked urth a cot) changed,
an em4$& V0o mduwed Yin Hhe corl.

The essexrthal Pevds o-b- an AQ-c. aexwi'or Qe -

(1) Avmature - . ‘
ARCD wr a rvechan oy, Wrmodure corl.
Tt Conaat ob a Lah,ge number of Vtwna of imsuwlated

Coppes- wive. L wound” ovesr a Laminatded so {vomn Cove.
Tle Coil Coan be wwroded about Haz Condvol oaxis.

Gi) Field Meagnets - .

N omol S ake tHhe pole preces ok
a Shong e)ecfromaamj— 1 which +Hwe atumadure col Js
voteded ¥  Axis of’votahon us perpondicudon do tHae

magmd-r'c 251'ud Lives.




(w) Slip Rings -

; | R omd R, ame +wo hollow metfallic
rm?A 5 40 which Wb erds of ammatuww Coil are
Conmectecl . These ~vings rotede with the rotedion
of the cotil-

QV) &Tusw B' OYYTO‘ B'), Bl .b_{&}lole_
metal plactes. oy _icanten yods . are i xedl omdl

are Kept L(‘WM' Condact with Ry amad "Ry verpechvely.
The pwepose o brushes & do peus on Cuwent fwom
He armodunt Ceil 1o Haz extermal Load veaistonce R.

Wovkina_

As +he armoduwng (| u wyotaded vy the m 1
@‘:\c\, ongle © between the -ba‘elcl ongd normal Jo
L T cha ges Cur\h'nwouala. mmismg magru.:h'c_ ux LUnked
with the  Ccoil d\qndos. Anzl e em.f. 48 Timducd im Hhe
Coil.
To Stast with, Suppose  the Cotl o P%FG_YIOUCMJQA.—
do the plane of the paper in which maﬂrwh‘c*;do! U
plied, with AR at gt omd ¢ of THe back. |
The amount o Hux Linkeo] with Coil in thias position w4
™Ma X1 MUM.
. As +he il s rotecesl anticlickuise , AR moveld
Mmwokds amd CD moved ouwtwonds. The Amouvct cb’
moﬂru,ﬁc z—fux UinKed wtnth —Hae Coil Ckcma%»

Accofou'na 4o Fleming’s j_:{a&d' homd rule, Cussaxd

induced  In AB s g 9A B ond N ep, At aa
fon C t D T Hhe extemnaed civeuwad, Cuwskand- #ows
évu-rn 2, tv By-

A fen KaJIbW\YO"’GJﬂ'm ofy the ceil, AG s o
He back ond CD 4 ot the ot Lo\ffq'}‘—g::\,g_(by').membwe

o vrzr}a:ting Pwethen ; A8 mover ouwho omnd CD moves
fnwards.

M\W induced ™ Atavl.bﬁ‘nrrn Btvorqcl
in cd, wt W fom DI C. TF\nM?»\ externa) Civcut,
Cwwend 5|ows tra—m B, do R,.




ITndueteol cwwunt in Hhe external Civewrt chqng%
d

Magnitude of induced emf.

MaanuHc. *lq)( Linked with +he ceil

4; = N (@’.‘A’) = NBACosE
o¥ ¢ = NBA Costot —®

ohtre @) da q-nawlcuz_ velocity ofy the col.

AS the Coil da yotated ,0 Changes , therejore magnete

ﬁlux ¢ b‘-nhug’ with  FHe col ?cfhonnaa od ce
n emf. 2 Ivduced vy Hae coil.

At Hhia ivishand £ Jﬁ e the emy. imduced in
Hre. Ceil , Hhen -

e = -—%;L :—%(NBACth)

e = —neAa d (Coswt) = —NRA (-Sinwt) e
oY € = NBAW Sinwt —
The imnducol em.§. will be maximum , Lohen
Smwt = maximum = 1
Emax = € = NBAw x1 ——@

oy eguetion (2 we gt -

€ = € Simnmwt

= —e_ = e° S‘
I R = mwt
e
) el
o R

T = I.Sinwt




Transformer

A dansjrrer & on elechicod olevice Whleh oA
waed Fo¥ Chav?}rg the aQ.C. VoltogeX.

A toansiorane which increoses +he a.c. Voltoges
i Caledd Step bp hmnsformen. omd Q hansformer edhith
decreates +he a.c. Voltogés Ja Called a Step oown ‘i’mmtumwz

Prina P\e -

A hangtormer. J» boxsed on the prineple
og mutuad induction Yi-e. Whenever Hre gmound- o{;wﬁk
fldx Minked with a Col changes , an em.f. ’'s indu

(n the ruzjghbow»infa, Coi L.

Consgtruction -

A  hransformer Consiat of O Sopt-
fvyon Cowve wasle of Laminodeo) sheots o raell suwloded
%-mm each oHui .

Two ¢oils P, P, C s Cotl ond S,24
CSeC.cY\O'QJLy Coil) ane b\mu:vda— M%%%M)Cm, b*:vf‘
afee_ vell’ [maudodeo! #am eoch orHwr. Note Fhatl both
tHhe Cealls are adso mnaduwlated Hrom tHhe Covxe.

The Souwite o} o\u@moctina, em4. ((do be
M;\&tbrrm_o') ad  temmnectesl Fo ZHae privmary coil RPy
oan

d a Load rvesistance R 44 cemnected o setondany
Corl 8,5,.

L _$
INP N
i S RSOUTPUT
E,
v
S,
F |
W ovKin & _ LAMINATED CORE

Let Hhe adtesnats e-m.f, Lied by Hre
Q.c. Sountse Connected r"‘l;ao lov'v.’:nft;.h,tqbs‘tip-e d

Ep= Eo Smw-t




The atferncdin ,p&'m:z Cusnend  joncluces an atkemafirg
meagnetic #\x Pg (h Ahe C Cove. Recause +Hhe Cove
¥0

excfncli‘ 2 the Tmrzs Hib secowda)»v, 2e Hae
Imol ucee ux So extends ¥ Hae seu-r)chﬂ?

A ccwcuﬂﬁ 4o the FaAndcu/'s Law of ela: c
(nduckion | the Induced e-mj- per’ TWN ((Ey,,) 15 Same
J‘o( both P"jmw"}f £ setem g vmncbm-a-

E = d = ..g.ﬁ = ..Eﬁ..

nli —ﬁl Np Ns
Hese Tlpy,Ns repiesends +Hae sota) mumbes of tuens
in +Hhe Pf.,imaud omd Secw\daud Coi b """‘F“’H"d‘:{'

Es = N
Er Ne

As we onsumz  thad 7o erengy A3 Lost oJcma,
the woy ,  conservation Ob energh vequives thod -

Inpud Powes = Output Powern

IpEp = I € .- de = Es
P stCs T, Ep

- ) ES_:_;.E"—N—S—:K

He%e K = mtomnﬁm yaho

Note -

Tk N D Np Hran Eg 9 E W\MMMn&bmmr
s wtaﬁup?mw.’ i

Ib Ns & Np Haenn Es < Ep . thren Whﬂn&#ﬁr\u
4 Colled” 0 atep dowm amEjprmon .




Efficiency of transformer
Tt W4 a‘ub"md as the vatio of ouput- power o
the inpud powes.

out put- Pouxx

< X 100 Z
I-nPuJ' Powves_
Eslg °
= X loo %
[ K Eple J

Note -

The trangfovmer Commot wovk on d-¢. A W*ermer
Ckm%% a-C. Vbﬂ'&aeb/wm.s- I+ <oes mot affect the
prequen of a.c. when &a-c. voltege «a Yause n-l:.lmu,
the corvesponcing aldeanating Curent reduwt to I/n ey

—

Ene:&y Losses in & ’tmn&j‘mmu

(i)Copper Loss -
It W the enghy dose i the koo
ok heat im the Copper Coils of a jwm mey. Thug B
4o Jowle .L\udxna ok Cvﬂouu;h'ng wives . Thue are
mimimseo) Wsmg Huck o1 ved.

(i) Iron Loss -

Tt uf +he ensagy dose in the fpem
heat m the ivon Cove f the fromgiormen. Thiy s

Ue o medion o} eo!d% Cudents 'n (von Cove. T4 4y
mmimise b-d ’rct.kma Lamnoded Cores.
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(i) LeaKage of mmgne-h’c flux -

Due to ths the yeds o-bd/umaeobm nefe
flux Limked with each +usm of S8 8 Aews Hhemn
Hhe Yodu ol chavnac o} mo.ﬁm;Hc_ fbux Linkes cHHr
each turn of RPz:. It Com bo weduted by windin
tihe Pt many omad .S’QCOY')G'Q)Ua_ Coils ome ove)._i'ka. o-ﬁw,%

(v) Hystenesis Loss -

Thia £ the Jloss of enchgy
Aur Ao repeaded moﬂmuw'swﬁm omal olemo@fulﬁmuim
ofy the 1¥oN o= Whan a.¢ a4 Jo ut ¥ The losg
IS + 4o a mimimum b

UAINg  Q maﬂwz:ﬁc, materr)
which hor a dowo l'v;u 4 losd .

(v) Maﬂm.‘tbstri ction -

I+ w humming meise of Q
mey - Mﬁu‘r{, output power M the baad
mmtm;mo\, riewy be muaﬂhbf %0/ ob Hhe. 'meI—Powea.

RUSH
BECAUSEJNO,

ONEJELSE4IS
/ GOINGRTONDO]
o v TR U




Colculate +Hre Cumeend dvawdn by the phmarn
ce5C of & travnformer which step - down 206V Fo

2" 5oV 4o epernte a divica of vesistonce 2oz
Assum'ma +Hie eﬁ‘ue_ncxj of Hu hnm-fm'mc\’ 40
be. go A% .

Sol.

_ Oudpud Power
—’-‘ Eﬂ‘—.uc.nc:j o\-f .tYQMfOQ‘mCY " InPud' Poweyxmo

&0 = V’___..I-" Xlo0
' Vp Ip
4 VPIP = S VsI

4 Vp Ip *‘-SV_sXL\—/p%;) L13=\%—;]

4 X200 XIp = S X 20X20
1 2.0

Q.| A Step-down trartformer operoted on a 25KV
cese dlive. Tt SMPPLGA o Joad w'l'Hq 20A. The ¥odip

202° oj He Pr\mqr WIMdan +Hhe .scmna::; ad
1e°: 1., rm ex .u 30 % effici othen
Colewd c ” Lq ) power oudrpu'l‘
(b)Y Hwe vol+0~3z (e) Hthe Cuwowrd ‘T Hae secnnda'l:’

Sel. Tnputd Volegqe Vp = 2 xi03y

Trpud Cowwend Ip = 204 Alse BE = 12
Pe)c.u.n;?uje. e ticien = Owtpud~ Powey 5o
J:ﬁ < InFud‘ Pownex
o = OUJ'PVC" Rwex X100

VpIp
(a) Ouvdput Power = ?o: x (25 x10® x 20)
= 45 xp*w

Ly = L =R B Va=Hzxwp
Vs = T"SXQ-leoz = 2PV
(<) Vil = 4-5 X167 w
.. Cwwent Ty = ESEx12! _ g4 A

25D




O.1. The peak value of an alternating current is

5A4 and its frequency is 60 Hz. Find its rms
value. How long will the current take to
reach the peak value starting from zero?

Solution: i, 5A
e 1 = —- =3.5A
The rms current i1s lons > >
1 1
- 1 1 =—_———
The time period is 1 o B

The current takes one fourth of the time period to
reach the peak value starting from zero. Thus, the

time required is
£ T 1

= ——:3
4 240

An alternating emf is represented by

E = 100 sin (120nt+7n/4) volt. Calculate
(i) Average or mean value of emf

(ii) RMS value of emf

(iii) Frequency of alternating emf

(iv) the shortest time interval after start at
which emf is zero.

Solution :

2E

@ Ea="""=0.636 E,

= 0.6365 x 100 volt = 63.65 volt
E, 100

W B = _ _
(ll) ms \/5 \/5 70.7 volt

(i) On comparing with E = E  sin (ot+¢), we
get ®=120n, —= 2nf =120t = f =60Hz

(iv) Substituting zero for instantaneous value of
emf
0O = 100 sin(1207tt + ®/4)

- sin(lZOm 4 %):o




- T
For value of 7 to be positive, 1207t + F e

37t 1
X
4 1207

:>t—

sec = 6.25 x 10 sec.

0.3. A pure inductor of 50.0 mH is connected to
a source of 220 V. Find the inductive
reactance and rms current in the circuit if
the frequency of the source is 50 Hz.

Solution:

The inductive reactance.

X, =2nflL=2%3.14%x50x50x107>Q

=15.7Q2
The rms current in the circuit is
I . = Vo 220V =14.01A

™ X, 15.7Q

Q4. An LCR circuit contains resistance of 100 ¢
and supply of 200 V at 300 rad/sec. If only
capacitance is taken out from the circuit and
the rest of the circuit is joined, current lags
behind the voltage by 60°. If on the other hand,
only inductor is taken out, the current leads
by 60° with applied voltage. Find the current
Jflowing in the circuit.

Solution :Resistance R = 100 O

Applied voltage v, = 200 volt

When the capacitance is taken out, only inductor
and resistor will remain in circuit.
Xy

R

.
tan (60°) =—~ X, =+3R

The phase tan (¢) =




When the inductor is taken out, only capacitor and
resistance will remain in circuit.

X,
Then phase tan (¢) = ?C
tan(60°)=% X.=+3 R
Impedance

Z=yR?* +(X.—X,)> =R=100
[Since X=X, =\/§R]

V. 200
i i it l,=—2= =2 A.
Current in the circuit £, Z 100

O5. An inductance of 2.0 H, a capacitance of 18
wWF and a resistance of 10 k2 are connected
to an ac source of 20 V with adjustable
Jrequency.

(i) At what frequency, will the current be
maximum in the circuit ?
(ii) What is this maximum current.

Solution:

(1) Current will be maximum at resonant frequency f.
w 1 1

fr= - _—=26.5HZz
2t  2nJLC 211:\/2><l 8=<10°
(i) At resonance R = Z.
At resonant frequency,
7z R 100002

0.6. An L-C-R series circuit is connected to an
external emf E= 200 sin (100 rt). The values
of the capacitance and resistance in the
circuit are 1ukF and 100y respectively. Find
the inductance for which current in the
circuit is maximum.




Solution: Current in circuit

V, 2
Io =7° where Z=\/R2 +(Xc —Xr)

For current [, to be maximum, impedance Z
must be minimum Z will be minimum, when

. 1 1
= X ie. — =L L=
XC L oC @ ®?C
(0=100x from E = 200 sin (100 =xt)
1 1 —100H=10H

T(1007)°x10° (100m)°x10° =

0.7. A power transformer is used to step up an
alternating emf of 200 V to 4 KV and to
transmits 5 KW power. If the primary is of
1000 turns, calculate, assuming the
transformer to be ideal.

(i) The number of turns in the secondary
(ii) The current rating of the secondary
Solution:

; ; & N
(i) For an ideal transformer —*= N2
e
4000 N, ]
500 1000 —> N, =2x10"turns

(1) P = (power to be transferred) = €1,

P 5x10°
_—— == =2
= T 200 >
i, N, 10° 1

then ;"= ~2x10° 20

5 " 1 25
- i =(1,) (20) =20=1-25A or

Alternatively, e,i, =5x10°W

3
T Y
4x%<10




