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1. DIRECT AND ALTERNATING
CURRENTS

The difference between a direct and an alternating
3o ‘difrans bi'twiin o di'rekt ond on 's:ltoneitip

397 1|  ¢ AREa 1 R < % R

current is that® a direct current always flows in one
'‘karant iz Jat - o di'rekt 'karont ‘oidweiz flouz in WA

i B % MR E# E (b

direction, while an alternating current reverses its direction
di'rekfon wail an ‘'otltoneitiy ‘'karomt ri'vewsiz its di'rekfon

p: 4 B ] K w R eM AW

periodically. To send® a direct current through an electric

piori'odikoli tu:r send o di'rekt ‘karent 6ru: on i'lektrik -
AMYEsE AT fE48 B % 83 GH—8

circuit, a source capable of® maintaining a constant

'satkit & sos 'keipabl ov mein'teini o ‘konstent
B ABE Reoofy RV ibeig]
potential difference between its = terminals is necessary.
pau'tenfol 'difrons  bi'twirn  jts  ‘torminlz iz  'nesisori
HpL £ ez Bf WOR SEN

For this purpose a battery or direct current generator is
fa 8is 'pa:pss o 'bateri o: di'rekt 'karont ‘'dzenoreito iz
AT X H# R B H R =l

* Vo Vo, Vo, Vo B S IR RARAR T B,
@ that: £iE#1d, BARAL. ESIHMFIENIER BN —<TETE
EiRf, (2 to send=in order to send, R HM, FR AT HH". O
capable of: RMAAMIEHKREAZE, Y source, FEMRUZ S,




used. To send  an alternating current through a

juizd tu: send sn ‘'o:ltoneitiyy 'karont oru: o
(BOH (V) hT HE45(Vo) % i 7t

circuit, on the other hand, a source capable of periodically
‘'sorkit on B2 'ABo hend o sois 'keipobl ov pisri'adikali

REE fE FH— AE OB E--r AN

reversing the potential difference between its outlet
ri'vaisin  ®  pou'tenfel  'difrens  bi'twim  its  ‘autlet

BBV wfr 3 -z | R Bl

terminals is required. To this end an alternating current
'torminlz iz ri'kwaiad to 8is end on ‘odtaneitin  'karont

mo R HREMV) AT X HM 2 it
generator or a transformer is usually employed.
'dyenareite o1 o treens'forme iz 'juigeli  im‘ploid

Bl $  TES SEHE AV

The reason that® most electrical power systems
3 'rizzn ot  moust i'lektrikol 'paus 'sistimz

4] KEH H il £

generate and deliver alternating current rather than direct
‘dienoreit ond  di'liva  'oltoneitin 'karont 'rq:Ss Ben di'rekt

g M ChDE R oo OmAE B

current is not because one® is any better for general
"karent iz mot bi'koz wan iz 'eni  'beto fo ‘densrsl

woORA EA —() 2 ERM REF # —R6
use than the other, but because alternating current can
jurs ®sn 31 'aBs  bot bi'koz  ‘orltoneiti ‘karsnt ken

Mg M H—(F) m BEA % mRE

o~

(D the reason that: that 231, 51H M4 H ki H] reason i &,
reason X 4ydaydiE, HiHERFEM Is..., @ one: [FJFMHN the other
FARERE, AR —Fh (kL) 5 T
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be used in conjunction with transformer.
bi  juizd in kon'dgapkfon wid  traens'forme

CBOMI(Va) &k [ AR

2. ADVANTAGE OF A. C. OVER D. C.
POWER TRANSMISSION

One of the main advantages of a.c. is that® it
“wan ov S mein od'va:ntidyz ov iz %ot it

A FEH KR R & (4

can be easily and cheaply changed from one voltage to

kon bi ‘izzili ond 'tfiipli 'tfeindzd from wan 'voultidy tu
5 BH M EEl THRV) A —FD) BE  F

another by a transformer with very little loss of enérgy. '
omaBs bai o trens'forme wid ‘veri 'litl los ov ‘enadii

()M BER M R AMmEE  ER
For this reason, electric power generally is  conveyed
fo Bis 'riizn i'lektrik 'paus 'dyenarali iz kon'veid
mTx FER s EE R EOEEV)

by a.c., as@ it can be transformed to very high voltage
bai ®z it ken bi trens'formd tu ‘veri hai ‘voultidy

A oRde Eh e (BOZHV) B R A BRE

and transmitted over long distances with minimum
ond trenz'mitid 'auva log‘ ‘distonsiz wi 'minimem

HE (BOWRV) B KGR BEE M B/

@ that: A%AE 1 HED, @ as it can be..loss: as S{H—AFH
W, BB VI3,



power loss. This makes it possible to
'paus s 8is  meiks it ‘posabl  tu:

Thas #ife & R (THEROORZA)  wie (D

produce® electricity where® water power or coal are -easily
pro'djus ilek'trisiti wea  'woito 'paus or koul ar Cirzili

He H, Fedb K B REDM

obtainable or from conveniently sited nuclear generating
ob'teinebl or from ken'vinjentli 'saitid ‘njuiklis 'dzenoreitin

A o A R &% B Rd

stations and to convey it all over the country by high-voltage
‘steifonz @nd tu: kon'vei it o:l 'suvo 85 'kantri bai 'hai-'voultidy

W o HH fwmeEE R O (B®EH & &

overhead power lines (the Grid).
'suvo'hed ‘paus lainz Fo grid

Rz Wb & G

Electricity is generated in the power stations at 11,000
ilek'trisiti is 'duensreitid in 3 'pauo 'steifonz wmt

) REXVIE wm(h) ¥ B
to 33,000 V and then stepped up to 400,000 V (400kY)
tu and Yen stept. Ap tu
3 ®RE  FEV) H
by transformers. Itis fed into the grid at this voltage
bai trens'formoz it iz fed  ‘'intu ¥o grid ot Bis 'voultidy

A BER & GOBRVIA WARNEM X BE

and subsequently stepped down in successive stages at
ond ‘'sabsikwontli- stept daun in sok'sesiv  steidiiz et

#H Ui B(Ve) B BEH (BOHRE

@ make it possible to produce: {3 WAL=, RipFHiA make
BElE it (RFX to produce) #, BH—IKEINEIE possible, %
AU, 2EMFE I RKFEV. @ where=in the place in which,
B ACRIE M, TR R fE RO T, 7R,
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substations in the neighbourhood of towns and other areas

'sab'steifonz in So 'neibchud ov taunz ond 'ASe ‘sorioz
RN 1t it W O Hhmh X

whereD the energy is to be consumed.

wsa Bi 'enadxi iz tu: bi: kon'sjurmd

b (hDRE B (BT (Vs)

The following calculations show that a much smaller
8  'fobuiy kelkju'leifonz fou TJat o matf ‘'smoils

FRigy HE e RV E TN
power loss occurs in the cables when energy is transmitted
‘paus los o'ka:z in 8o 'keiblz wen ‘enad3i iz trenz'mitid

Thas ke kA 7 RBgS 8 GRORE & (BOHE(V:)

- at high voltage.

ot hai ‘voultidy

e Wk
Example, Find the power wasted as
ig'zaxmpl  faind 3o ‘'pauo 'weistid 2z

FICE) GERMV  Zhadk (BOMBRI(V)1EA

internal enmergy in the cable® when 10 kW is transmitted

in'tornl 'enadti in Ja 'keibl  wen iz trenz'mitid
A e & WEA BOHIE(Vs)

through a cable of resistance 0.5Q (a) at 200V; (b) at
Oru: o9 ‘'keibl. ov ri'zistons '

#d Bhs& Ha, FiL
2000 V.
(2) The current in this case is  given by amperes
o ‘'karont in 8is keis iz ‘givn bai 'empsoz

Wit X HEe (BOAH(V) KR

@ whefe:in which, BlHiZiEN N areas(EK), (@ wasted--
cable: iif&}iﬁﬁi%,ﬁlﬁ power, B2EMFIL 23,




_ Warts 10 000

yolts 200 =50 A
Therefore power loss in  cable in  watts=1I2R
"8sofar  ‘paus los in  ‘keibl in wots

Bt TR F Mss BR '

=302 0.5W=1250W =1.25kW
(b) The current which passes at the higher voltage
%o  'karent witf ‘'paisiz @t S  ‘haio ‘'voultidy
GRS F v Heath wmik
_watts _ 10 000

= = =5A
volts 2000
Therefore power loss in cable in watts=I2R
'"Bsofs:  'paus los in  'keibl in wots

sk  Zhat iFe £ Ruih Db Bf B
=52x0.5W=12.5W ’

At 200V, therefore, over 10 percent of the energy is

&t 'Ogafo:  ‘auvo pa'sent ov B> ‘enadwi iz

i Wy & B2 REH
wasted merely in warming the cable, whereas at
'weistid '‘misli in 'wormiy Yo ‘'keibl ‘'weor'zz wmt

(BOMEE(Vs) RE 76 -2 Wk W &
2000V the energy losses are negligible. :
85 'enadyi 'lsiz a:  'meglidzobl
HE i & TUZRAI

KV 298
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3. TWO WAYS OF RUNNING A LOW-VOLTAGE
LAMP FROM THE MAINS '

The following example illustrates the advantage of a.c.
8o 'folouiy ig'za:mpl ‘ilostreits 3i od'vaintidy ov

TmEr T 56 7R = i
over d.c. when it® is necessary to reduce the available
'suve wen it iz 'nesissri tu: ri'djuis Sa  o'veilobl
M BEE M4 2 =W N A

voltage to a lower value.
‘voultidz tu o 'lus  'valju:

mE #  BiEM H
Suppose® we wish to run a 24V.12W lamp from

so'psuz  wi: wif tur ran o lemp from
BREV) RN B Bl ()T M
240V a.c. mains. The required voltage may be
meinz B ri'kwaiod 'voultidy mei bi:
R (i )miEL% FER(Y:) BE AL
obtained by using a 10:1 step-down
ab'teind bai 'jurzip ) ten-tu-wan  'step-'daun
(BOmBV) @t AVY) —4 953
transformer.
trens'formo
25 R

@ itEIA,RERTMH to reduce, WK FV, @ suppose: RFiF
FaR(V), FHAEIEMY, #F TiEEAthat, 52 THERE suppose that
we : :

T



The current taken by the lamp® may be

da  'karont  ‘'teiken bai ¥ lzmp mei bi:
MO BTHM(V:) B & HAT  BIEL
calculated from the formula,
‘keelkjuleitid from 8 ‘formjuls
(B HEMV:) | AR

watts = volts X amperes
e R w2

watts _12_ o sa

f t= =
Therefore, curren volts =34

‘Bsafd: 'karant

Mg i

Assuming no energy loss in the transformer®
o'sjuumin nou ‘emadzi los in o  treens'foima

BENV) BE E Mg 22 L 2%

power input=power output
'paus ‘input 'paus ‘autput

Tidg WA T W

or, 240 x primary current=12W
o ‘praimori 'karant
® B dk
i.e.®, transformer primary current—= 12 _o.05 A

trens'forms 'praimeri  'karent

WEERR TES R L3
= current taken from mains.
‘karant  'teiken from meinz

B (Vs B (F)HREL
(1) taken by the ]amp:;%'di%ﬁ}iﬁ]'ﬁiﬁi}i% current, 2FMF U > 3,
® assuming...the transformer: BL{E4y WS IEMERIE, FRE& M., LOMHET
RTHEMIAAER, @ ie.: RRTIE id est ['id 'estlty4R 5, % 4 that is“H1”,
“BEZ,

8
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Let® wus now consider how this lamp could be
let os mnau kon'side hau Gis lemp kud bi

(Vo &1 ME BE(V) BRE X T B

run® from 240V d.c. mains. In this case it® would
ran from meinz in Sis keis it wud

(BOHGI(Vs) W EE BRSO E & S &

be necessary to connect a limiting resistor in series with
bir ‘nesisori tu: ko'nekt o ‘limitiy ri'zista in 'sierizz wid
T EHE —A RE BER #E R [
the lamp, the value of which® is  calculated as follows®:
B lemp 8o 'veljurov  wit] iz ‘kelkjuleitid oz  folouz

4 i1 B OUHREHVI M T
The p.d.® across the lamp must be 24 V. Hence

39 o'kros s lemp mast bi: hens
B B T B8 &2 £S5
the p.d. across  the limiting resistor must be
5] o'kros 8o 'limiti ri'zists mast bi

wirE BT --wim BRI M 2 £
' (240—24)=216 V.

Since lamp and resistor are in series, the same current,
sins lemp ond ri'zisto qr in 'sioriiz Bo seim 'karant

Hh KT M Bl R & Bk Ml— HLif

0.5 A, passes through both.
‘paisiz Oru:  baub
A d =&

© let: £} W, EEEREE us b, BHE A FHIARER consider fi -

FIENBRIE. B AEURNKSE -, SERRIL @ could be run: 2
WishiEA, run £itE AV, ® i3, R % to connect, RHFV,
@ which:{8#k resistor, REMF I 2 2a, (® as follows: B ITH , FH: “n
7, 2BMRE VI 22, © pd.: £ potential difference MyHE, 4. ‘L
fr#”,



The value of the resistor required® is

35 'valju: ov 3o ri'zisto ri'kwaiod iz
i HRFLCRE) BiRm(Vs) &
(from R=;) equal to glg or 432 Q.
from tirkwol tu: a:
M % F &%
The mains current is the same as that® through
¥  meinz ‘karont iz ®a seim @z J=t Oru:

BE(E) Bk & 2 BN £ B 3l
the lamp, namely, 0.5 A, and so the total power output

% lemp 'neimli ond sou 3o 'toutl 'paus 'autput
T BRI Hik B ThEiE Wi

from the mains is given by
from %o meinz iz ‘givn bai

MO RESE R AV &%
watts = volts x amperes =240 x 0. 5=120W

Of this®, thelamp wuses only 12W. The remaining

ov  Bis O lemp 'juiziz ‘sunli 8o ri'meinip
f£x(Hgy) o1 B R T
108 W is wasted raising the temperature of the
iz 'weistid '‘reiziy ¥  'tempritfo ov B0
(BOMEE(V) FEVa) 18 Be

limiting . resistor®.
'limitin ri'zista
MRy M

@ required: (V5)PiBf value, RERFH 23, @ that:Z2RIA, B
current, (3) this:#s 120 W(H] total power output SIHRB M), of BH“E -
weh” of this “f&iX (120 )24, Bl 12W K EHAFHEARLE: - 12W
of this, @ raising--- resistor; BELRMIEMRRIEM, MK “H--BE
Hil"

10
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4. RESISTANCES IN SERIES AND
PARALLEL®

Electric conductors are said té be® in series if
i'lektrik kon'daktoz a: sed tu: bi: in ‘siorizz  if

HEy 8 % (VR R T B mR

they are connected so that® all the current which flows
Bei a: ko'nektid sou B=t ol B ‘karont witf flouz

B GOEZE(RDE # 2% T I

through one conductor® must flow through each of the
6ru:  wan kon'dakto most  flou oru: iitf ov %o

g —4 =b 2H W B B

others. In a series circuit the current is the same throughout
‘Aoz in o 'siorizz 'sarkit Uo 'karont iz Ba seim  Oru'aut

Hfy £ — BB Bk Wit 2 RiH BB

all the conductors.
ol 3o  kon'daktez

BiH % Sk

When two or more lamps are connected in series,
wen tur or mo: lemps aq:  ko'nektid  in  'siorirz

4 = A (RIT R (BOEHRV) (%) BE

they offer greater résistance than one lamp. If  two
Bei 'ofo  'greits ri'zistons Ben wan lemp if tur

e 2Rm Bkl Rl kM) T Rk =)

@ in series and parallel:3i B A IERLE. SBMRI 21, @ are
said to be (in series): BrULARRA(HELR), said 2 say L 2 (V).
so that: ;X B REE% R DB, B, Wi 2 M % T are so connected that “.«f&
AR, LARMES ", @ current which flows...conductor: which {43
current,fij current fyiH i3 & must flow, )

11



