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= gar ExAtee, fawm qun s anfge =

awa Weat famm (vf=7) HqTo HYo far
sifer aier afar (afa=) gfeaes @
A (@f=) gfas <=
&t #t qva () Fo Fo FAFATAT
qiAt dter (af) e faard-fafg faard

fasr wtw v (afaa)

gritfre wifaw qres A Aifas wsdead (afa)
ATTE AW @ 97 FTSOrFATL 77

afoa W Wifaw fasma T . O

Ry # qafq Fo FAAT &to faroda o gauw ‘ga?

frws M mfeai & (af=7) siifafy fagiarssrt

AT fqar

afax qg-fadia (ad1ieF) AT, TH. T
afax wn-fata (AN9T) RO, O, T,
TeqY &1 AT (ATIAF) TEW, TH. T,
Wear-qizs (afaw) ghaas @
uiai Far w9 (W) AATZATT HAHIT
gyfast (g7d IT7a19) EC L
qAqQn (¥AW) 23 T
wawn (afax sgifaar) 9T g
Saag : qy #§ (Sadr) faau 9T ga=

g FY wgiR (@f=)
aifgen, fasn il d@epfa

FravgIE saredag
gfo uSEggIT

Wiy e

FEqIEA | AgwAn aist (af==)
&l wifa & wuga (afax)

Wia &1 witglaw gfagm (af=7)

glo UTTEAAT
glo UIEITIT
UFFAIZ AruIqiag
ARG IE CACED Y

wida degpfa &1 afaea faga ARG EAE LIS
WA &1 faawu gfagm g1 wfasd
WIa w1 quife qd wedly fawa neqE fagrafag

Wia uadAifa bz maa o Fo HITo TFAT(H
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3@F

wmae faswg
B. Sc. Graduate I. E. E.
Graduate British [. R E.
dt. ug-d. g 3wl ui% gL FA Jarfaad Giedog
a9ue fafew gedteaer atw Wsar gofard

2840
ARATOH T &
SHETE qAT geam-fawar
FIFHIY T2
faeat-<



IFITF
TR gd
HEATON QU8 &8
FeMQ a2, faesdl-g

<
sy

JQ@\Q

| waifasre gefera |
ue Y)

hodked WO

LD

WAFAT T
fedt fafeem sm
Fg AT, faeeii-<



o\
FTFT
ms & gng & fody oy Wi &1 anfges wifafus (Sadiea)
difger & s agw § 1 frdy F Togarman fAlk=a g1 9d F a| @1 ag

Heasg ArasaE g 1ar g fF gad g4z wifafas arfga g‘t | NEQ qEIR T
faar & uw warw '

oM F a1 7 o7 s wifqswd § - sftaﬂ q fafase wamq
wred frar @ et 397 9@ w1 T@AT E | WA, AA, A IIW
U3 g AN F AT 7 ARA-AA F faq Wedl w0 wreaq g
AN § | AIF qg TEIT AT-S(1FT FT HT F7AT AT @I § | T&JT ZaF &
g faoa 1 qza wiar § avig frar wan § 1 qwaw w1 a3 qF q@fercq aqra
@ gu Y g earA T@r aar g fF wrawmd JEAsrd wA A vd 0 39
-1 faug #Y AE] 991f4F €9 F I3 H1 T (XOF 1AM AT A
FIT F H‘EIZTEF* #1T %famqfa FIT qRT T &1 W g9 fFar aar g
T T H (XAF F AT A1AAF W

wrm wFeq ¥ et & wf w0 grarg far aac 30 e ¥ B
& fad faga &1 77 #waws 7 F FW A F afw 952@t & faga
& fagrdl gad ITal &1 auiq fearwar § 1w & g 7 Wea &
fafasg 9l ua sa% Wed fFa 9F1X 3741 8, 38 qAM9T TAT & 1 AHOr
w3Rg & uF omagifiwd Uedt F aua ¥ s gw<ql A afua fagrat
F1 AT TAT § | Hfaw @ wwwl § 995 F fagra, Weal agd 1 =
A Y I T % g A WM F fa7 awrma: ggam ofasi
F1 aqa frar war g 1 aafy wega geaw ¥ Wea afafdn w1 aviq A
far mar § fwx ot afafdr & =fa @3 a9t 3 fad ag g sqaf

fag @ aaifs afafan & fag + Wed & fagral &Y swAFA 13-
aF g |



C| C\EE

qeas & afasia gad & § wifafas gsi &1 [@nad fafo #
g4 fear war & 1 wiysar Sansa mifger dad § £ SqAsa 1A &
FAW 48 AWM AF F@ A 7 TGAF W 7 faas #ff 37 399+
g |

e § 7 FAR HAS (EIH d @A F Gfq AAR S3fa
AT drgar § fa qeasl § weqq waF F w7 w9 fawy § aqe
ggigar fasy 1 @wig & § nwqF fax o qrgg qoa guay M. Sc. &t
W geqare 3a1 § fegia s & fad g3+ gwa fad a9 go@a & agaar
g

fet Y qeasw & Afeal A gewraar @@ & wa: § qzwi § fAae
Fr § fF 3 oasas &1 Afedl 03 waF gErdAl & (IHF A ARA)
T% Fad F Ay afqe § qead wi W e FAIE S §% |

WYX [GwT



A9-gql

TR fawa

FIUNNPS |

. fws aqr argF 1 fagrm  (Principle of Transmltter

and Receiver)

. fam@ (Electricity)

M7 ez M Afeqaz

¥, fagaara & gwrg agr §Fs8 4777 (Lffects of Current

and Secondary Battery) -

. TFEHA AT fAa F geEwm gwrd A7 famaams o=

(Magnetism and magnetic effects of current and
meters)

. frag-gwagim 3qareT (Electro-magnetic Induction)

9 T ST JIT Fee T

o,
.
R,
(&R
1¥.
.
%

. I ;T 27 g3fwe (Resonance and Tuned Cir-

cuit)

areq (Valves)

Freat #1 fw fazraant

9% (Amplifier)

arfegarzz (Oscillator)

fe2am (Detection) y

fear ez (Radio Receiver)
ggrerew faftax (Hetrodyne Receiver)

et feata ot o faivard (Some Recelver Reflne-
ments)
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. feqr @gr F1 auA qgv ufwg (Propagqtlon of waves

R1.
=2

fava-g=h

wfiq ena (Power Supphes)
R IEEIRCT %fgtn
a9F (Freafazy)

and Aerials)

afam (Matching)

FEIA(F FT AZ7 AEATS & qAT AZT AEATE T FLIF0F | 7f9-
aqq (Conversion of frequency into wave-length
and vice versa)

¥y
1R 8
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gel
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e WM Asa

98l %L
5% qI1 AEF w1 fagrea
(Principle of Transmitter and Receiver)

FQATT F qIT 31 HIATL ATA  q9T 91T FI7 & fqw @7 = F¥
HIEAHAT EIAT & | TF GHAMAT AAT A7 F0F (bransmitter) T g
AT q0ed FI@ AT AEF (receiver) | TJJ TR A 7 AT I
FT FA GUWET TAT L | FIEARWT: GHIAT A, T A qfeewm
(broadcasting) & fag =afs (sound) F1 AT ar § 1 #J: TBH
safq & XA FB JE A91 AEAF 2 |

cafd—aa g £8 TqF § ar A qAS 4G A 950 FIU T
M ¥ gEX 19 O 9g9dl § | g9 4@ & ;R & safA 9Aw

fax 1. safa &1 uw enA & gAT T AF GEAAL

FE AG WT—AT gA 3 alqd g I ITH qJTLT —gar 7 g
SAT W § ) Ag @gT Agt IerA G AU M GAN § | 9 q G
FIT & 9% I TRIUCAT § Y g9 =afq &1 mrwra grar &1 fo 1 & safq &1
UF T § gE €A aF qg=qr fr@rar aan g

SaF agg S vafd IAW FIAN L F¥OA FIGAT § | & FOA g K
FFIA 431 FIA § | 5T FFI1 B gaar B @ara F geq Fwa ¥ Iqw
gU FTIAT ¥ FY AT GHAT G | A & q10E ¥ Al A qeaT EwT w03
@ ogt ag fizar § agiat § &g dar 1A 13 g% I oA
¥ qrA A I AR FAAT § | AT T TF AL A F39T FI&A g g
A A FFE FAE 1 Ag FEF Agh § A A Ay § 1 afg weem



) axd A g

W g€ a&g F U M qE T G AAlq ag fF GF aq7 § a7 A
fard fagd ¥ ag fasw & af @ I awg A AEN AG GATE
M) arg § IRIT FAF AgL AT w1 ArAr@ A 3] | FUAO0TQa: FATq
F(7 g5 Dfwa Fra-dear .31 agd g & A w7 A qar g o w1
%[ faeqa aud 2 |

AGI—TAT THIL AT AgL fHAr 4 fHE wremw (medium) @
giF falkaq afa & aadt & | A ag ar s fafkaa qrad @i §
fF wgzamars (wave-length) sgand & 1 afs 1€ wwgq H g
FEg gAT § UF §E vl agT ST FIA & ar arg 0 =afq v afq @A
1,200 gz sfq &fFvs @3 F @ uF afFoe aig qfgst @ge Iq agg
& 1,200 g gT 9g= Al | 99 qag afgel ag7 91T Fq w1 g€ aeg
F &9 1,199 @z w1 &I | 39 9L UF  FT Al dg¢ AT FA &
fag s agq &1 oF GfFT 7 1,200 Fv99 F37 937 (5e5% Q@ FA
9T OF gL 4A0 AT ) | FA w7 g€ axg uw dfwve & faad
FH9 FWT ¢ 98 91 FHA-8ea1 (frequency) FAT & | 1T FHF
FW ge awq A1 FeoA-gear 20 . wfy dfeog & 20,000 @ ufa
GfFve aF v g ar ag saft &1 gomw s § 1 By oY wg A
werg (wave-length), fq (velocity) aar @wm-genr s ga d
grafraa § < fawr e ¥ fawe o1 aad §—

g = AGLAFATE X FIqA-GEaqT
Velocity = wave-length X frequency
AT /=n L
Saf V=afa (velocity)

n=%9-geq1 (frequency)
L=wagzarng (wave-length)
FAT sl &1 g F7 awa frar ar q#w0 § awq g 7 safv A

WL T AF WAAr gewd gl g 1 afz fed aga i ¥ @@ A 3w
g arg A safr & @A A onfud g wIT Fogweq Wt frar F @
SHFT AT F FIW A 9 g gy 27w afz arg F seqeT wafy
a5 faga #t wgyl & agq & oF Qv @ve g ag fagg A wg? quta
XA o @FAY § 1 qew eafemgs  (microphone) FmE @ g
17 & See wafa Y w23 fagg &1 agd § gadt av awd §



N9 AT ATEF F HETA 1]

gem wafrags—T 2 4 oF gen wfrags (arenew)
=t frard wf ¥ 3@ WHR A7 G eaft-aes ST F e &
FW FEA-HY oA AF-1gF Fgarar § 1 5@ qew safrags § a@g
& a@td 94 (diaphragm) & 18
% THAT-FA T QA § q4T ITA
uF fasely &0 Q@ W@ )
ST gA ST g TTar FIs AT -
ara geArfa—eafa I war g ar
q1g # g SqA AT § 1 IF
qg AT AI-TF (STARIA) A ZHUAT
g at ag 97 =afy Y agq & 7ER
HE-IS gear &1 99 g 97 93
g2ar § Al FET-FO T0E 77 § M fax 2. wEA-ww gaw oafw-
ST AT AFAT & Y FIIA-FA T g2 qIFE B "L
19T FEAA F FY AE-TE QA § A 20 ¥ wAfuw faga-am
(current) agdt & AT 917 T 7T ¥ § A w71 37 T fawa Ay
qry ged-agd g AR fagy A ag I ) faga v ag
¥ wafr At Agd F gAE A E | 39 THIT I g4 fagd v agl
QT I TF AT q HL €q0T 9 AAT 7 GFdA¥ § | T &7 9 9897
9T geA wafqagF # &F faeda fear g faag @ @gR afa 8
AgA & agat o7 qFA § | STgAT fagr TNHT 7 9747 ar g 1 faw
qITF QT G g qAT F fAg $4T FAF 9704 A IAA AL A7
Y S § )

gt (Ether)—fra waz safy &Y @g? amg & seasr it § S
FHI AeaqT F1 AgY AT § a7 AV | AT QU1 924t & 3971 fgeqy
gragadiam g, T gaMardr dg (et Sav waafis qard Ay
g3y far §) ) gt a5 @i & 9§ & 93 93T qedY § q4AT WAF
it gaad wifeqe § q fazarg @y § 1 S22 fRat off e & fasr
q2% ST gawar 1| ey A AT, THIW AT AZE AT T FE AgR g4y ATSAN
# Ieae QY & AT OF a9 ¥ gAY AW aF qgud) § | A 0F gww
FY AGT TF FET &Y AT g | SAA FaA IT*T AL (wave-length)
FTE 7T H@Ar g | Asa A AT TFHW A AU B w90 AfqF =y

<
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atd TRA f=e

gt g 1 $a7 7 9 @] waa dAa afg § F9d@ g ) gea F ga dag]d
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Mear grr

aqrga ¥
g et

& Ay ® i ag
R wan 7 far

AT R

fax 3. St # S AW !ﬁT IAH IqUNI.

#Fr afw 186,000 drar afy &fsozs 1 fax 3 & vz § ga= fafws
qg7 T IaF I fad g §

wFaftE, grar fyy



SY% YT AIEF H (AGred ¥

g% (Transmitter) —3feat qar saf A a@gd 1 aaiv 392
fear st %7 81 3A9 ¥ wafy Ay agd ufuw g ady S s gway e
gafy AWear A1 A5 A1 gT AT GFT § 98-g 3 g1 g 2 | afctes
# uar s fwar wan § fF Wear qar safa 4 «a¥ 3@ ww fyars sy
f faelt g€ @g? siomT urwg @ 9% 1 39 fqaT A Bear Ay gwadts
(modulation) %8 &1 fax 4 ¥ feq ag¥, wfq-ag¥d qur aufaq
a8l (modulated waves) fearg a5 &

AV

et &gl
/———\ /"‘\
\_—/’ \{/
afa £ mgt
aq=T ALY
fa= 4.

g9% (transmitter) 9T =gt &1 FEwT ezfed & giar & 1 wxfeuy
O e FHU AT g TBT I AR T AT 47 AT WG w7 TG 3|0
TFI | GG, w9 st st KL W wrEEw g@ia Far sar § ag g6
wzfedt & a1 § | 9g FA%0 QoW safraEs 47 (WERew) ¥ ama
g g T 38F g ag wgd faga-agd d azd & st § 1 ag faga-
agd wfu® afaqmel g ¥ wa: &g 35191 Maw@F & 1 @5 F1 77 A
frar #1 @47 (amplification) &3 § 1 787 a3 74} g1 Wear-agd
a1 Y At § ) gweETiE (modulator) giwr At g safy y agd
faar & st 1 anFEaFRE & ST gafad (modulated) wg¥ gfkas



& acq edr fam
F1 3 &t a1t § qar agt & ag $ax A g A AqAFT kA Ay E
oA
V //
%@é//b

— = —z ==

= | TR

=

wfigiet % AR TGHUR

[ sl R =
I TR =

safn @ afia cafa o ot
fax 5. daw (zrmdlex) w1 s fa=

fax 5 % oF 5uF ¥1 s@F fa7  (block diagram) fear gar
g1 T wAF W A AT F@0 2 ag W gefma fear qar & wew-
AT A1 F 995 (transmitter) saw-maT KraaEr 93 Faww garfa
FW § A FW KW WgF (receiver) wafy el wam-nan Fiwa
ST FT FHAT § |

mgw (Aea) —uF (transmitter) F gfaa gru $93 7 g
e FY A § q9T a8 @@L A M agadr § (wfq 186,000 @ sfq
affus) | g7 @gd F wnt § 9@ 1 faga afw@s (conductor)

1. s @i LiG(d Féég& afearas QAT g1 fadw seeg A 75
12 a2



“
49%F qUT A1EF F (Ggra é

AT & A 9gd Aw ad @ Wgl S @A § S fF e
(transmitter) Wit wf A | qwY F@ FFY KA qGU B
afsd ol F4 QT g fF g & g3 s ad7 (amplification)
FIAT AT JAT8 | T L UF & gAY 9T yAFT @A af ey
(broadcast) &% § 1| 8 it w& e & s@ifid awraT 1 g9 957
% fau ag mazas § & uF 99g 4 339 OF € @A F w@aq Gy gu
gAar Fgd §, gAE < 1 wa: weF (RAa) ¥ 78 [ A Aaws §
fr ag aifeq €a7 7 waifed €aal & waw FT e 1 7gF (fedtax)
1 7 10 foad gra ag aifed @2 F1 waileq €adl & q@0 a1 g
IFF! FAT F1 AfAq (selectivity) Fgamt g |

dus ¥ eafy qar Wed A @g¥ < wN wdr § qar aigs
(feeftaz) a9z ag et g2 & wea @t § 1 o frey wigsw (fehta) qra
afug qar afr gd e waft i e & agd w1 fasw QA § 1 3z
9g< 99 WY qF A gAY 91 @5l Fa9% 5 safq Ay @gd Wy N

(= e

il

*Ahlr UNH

] e, | fiwm

afiag ¢ g1 g it gg thedl med afqa a1 g1A g} S vl 9 et v,

fa= 6. agw (W) F1 ww fom.
wg ¥ AATA F) A4 | FA 737 F7 98 714 e & fyw wnw (stage)
grur far wan & 9% fedaex (detector) Fgd & aoum a3 frar fedama
(detection) Fgardt § 1 fedaz a areq @3w faaa-agd & w7 7 §Q



5 @ e g

& st argzedtat (loud speaker) gru safq (sound) # agar st
§ | argeeidT gew wafr-aigs & faqda #17 F@r g | 9FW@ 14 §
AIZTETHL & fagra &1 awa fFar1 741 § | AIITEANFT GIA IeqeA AL
3% A GFTT A gir § orer F S9F (transmitter) 9¥ ggw wafq-
IEF & qEa qa1 &1 95 ff, R ¥ IFR W 9§ U F1AFT o)
saifea frar war ar garg dar §

fax 6 & uw wrgw  (feehiax) &1 =w fax foar gam € 0
zgd fafaed Wil & ond ax @aal &1 9@ fHararg o g @ was
T &1 F19 W fT@rar 741 2 | fFe g9 O 3 @A 2 qur 9 F3 F19
FI@T & TAFT 0T H fowar qar 2

e F1 a3 afwa qrw w14 faz@ a3 mafa & 1 ga: Wed &
AR & A9 ¥ qfgad faaq &1 97 q1agF & | 39 Jg AT F FS TH@M
# faug o< gad fafw= gwral &1 awa fFar T )



FEU THQ
ﬁgﬂ (Electricity)

WA & faga—Fe 93 §F gEIETEE, Wfw, ud safy §w
I9gaT a9l ¥ WS IR § AV 399 w7 geF I8 J¥ FH CF FAOST F
ZFs AT F1 WAy MT @¥F7 KT Q@ AT QT G | F&QGHT KT AT 6 37
A F HWT ST FT qAT AIT 7 ATWT J1E FAL a9 G AT AT 4T | TG
agad afad, f5a% F1a atgel F1 ST 9T ITA W7 JEGHT FT AGAT
M =7 F1 @ A1 Sar g, faga wgadr § ) fa gzt 7 ag w@w oA
STar & F fagmmg Fgad & | W ¥ S Gaa us T § ga) e
aF A WA a7 @wdr g@fag ag fea< faga (static electricity )
FFATT g

faga & @ gFr—afs Fig Y F 3T & WH F WEHT 4@
SFHIX WA A WET g8 q@A FT KV BT F QU@ @047 AT A F CF g
F1 g g | 2EF faqdd afs ww ¥ widr g Sfa A oF s A
FATAT ¥ WIET g A1@ F1 ST F 909 ATAT AT Q7 T OF G 1 qTHET
FAA |

FIT F aWT & a8 71T v & 5 faga ¢ g A v F quw
TF & IFX A fqgd t@q are 93T 0F qEL A QX G § AR HA-
TAT FHFT A faga w@d ard 9219 uF gal F ATHIAT w5 §

T A WA J Wigd 9T IqA fagy u=-faga qar @@
FATAT § Weq 9% I+ faaqq wur-faga sgard &

qzrat wt fagaa waar aun faga—da F @t 9319 (matter)
@y s 7 fawifaa & s ava § —ac, Afas qauar fasmr

aa (Element) —ag q@iar § st f5 wamafas Grar g aea gzt
# fawaa (resolve) adl 63 o1 @Fa | @9 aF [ 96 Q& F qar
AT AT ST § | AT A 9209 T7E) qcdl & fafww mAqra F faaw &
T4 3T & | aq qarF FY [EIq AFEAT § | @A, J/ D, qru M atar
gemifg aca § 1

atfrs (Compound ) —atfirF & ar & wfuF awaEt & faad



Yo ot e e

A3 & waatas frar gra Afid 6 d 37 aat & fawaa 6o
asy § foaw g sasr faatm Qar £ aas, NN g e Afis F
ITEUT & |

faqm (Mixture)—frsw & q3rd armwa: faarn fza @ g
gqar ¥ fedy Wit mAg 7 frend o awy § 1 e acal F, @@ aqar
AfiEt & waar oF ¥ Afus At F faad qv a7 avq &

SY4FT AWA F AT A 931G T YGIW &9 g a1 aR fasw
ot dYfnF aEl & a7q § 1 afz gw et qa & 912812 ZF3 FQ@ FF
S /Y gF OE wAEAr w1 A 99 5 W 91 gEs s gedd
T QW0 | qcd F qg B12 ¥ B2 @O @AY (atom) Fgaar g 1t afgH
ag AW AT 41 fF 9w & 212 & Sier FWE | 9%y w9 95 fag
far s w1 § f axany Y fawaa fean o1 asar § qar saw faefafea
AT W G §—

(1) =w-faga FW (electrons)—ag %w fag=a (~lychar-
ged) FU  q«T g4 FAT & BTG |

(ii) MZ1|A (proton)-—ag ga-fagmaa (+ ly charged) Fw
§ AT FESFT WX GIEYNT & UF 90U (atom) &F FuazT g1

(iii) =2\ (neutron)—zq [ a3 fwdY # gFx #Y fasa
A8Y 1Y § qAT FAF0 W NAT F AT F FUATE Far § |

JEAF A qEW T A FUNF AT § 37§ qAF
qaE # NET (proton) &% (nucleus) # ar g aar xw faza-
U (FATEA) TP AU AT GAA § | §H AF T Y =347 G-
HE 1 IFAT F AN § | §d-HeT (solar system)F g4 ¢ & giar
g au mem gag oY, 4ad, 99 wifz gd & 903 aE 943 § 1 OF z@
THIX T F#&% & a1 § 71 I8F N M T G797 § | @IS

1. afe @ aard & 2 6T S0F Q) qumw F fyad 92 e
FHIAT FEAT T G | JCHIAT & ATKIT T Feqqr g6 ¥ A1 91 qat & fop
T GE Y A6 F AVAT T /A A&} GAR AT GG § | 57 FQ 3G
feard 37 aret q21d WY AEAd ¥ 319 A A7 & SAH oY e Aar & q%g
ag T QW F WEHRL AT A & F1aw feard 98F a1 1+ g8 gay
fadiw SquEl grur Y FE AT S aEar g o



frga 28

F QYA &Y IFAT 9 F I v § | IOF TF AT Fex 7 gar § qdr
28F A1 WX UF 09219 g7aT War g | &faaq F QA § a1 N2
qar &1 ST F7R 7 @A § A & IAFRNT /D ATA A AT G § |
faxr 7 7 gz aur @faan F gl #1=ar e ag § )

\

—

(i) (ii)
faxr 7. grggtew (i) stz @ifqaw (i) & aqewommy & =
ooy qargl F 9 agd ufus Ful ¥ s
FAY & QT IAF AT Afed Y § | SJFW
% fag fax (8) # afd & axny &t v fearg

g g

fagamrmr  (Current)—faga @ frer
9314 # KW faaa swWl (electrons) % agia
F1 afwme § | F 7 Fw fagq 2k ¥ w7 faam
BITH M IgT § ' GHFIIAT TEF  9Q15 |
@ q4T 97 f9gq aUEaT A § | 9 9T IgA
¥ FT IFIT FA G AWX & AIAT I IIX T a7 fa= 8.
ag qaed fagma  (chaiged) & siar 1 &id & avmo s @

AT &9 g4 9T 99 fagrna q91 9gd 93 K fagag ar g |
qfv=m@s (Conductor)—afz & A1 2 3 1 oF fawr om
¥ 2 fear 97 41 9 € AT @7 w7 g@U fawr ofy 2w Q) srar § 1 9wy

1. 7w foar war @ 5 faga wier w9 faee 91 & =@ faga
PR AT M AR ¢ 1 W FW KW fagarw sfeaq qrr-wag
faada fear & =g &1



] | fEM frsm

gF fagda stadt gf @Fd F1 gaw fGu oFg £ Izvar v gFaAr A
AT ag T A gar | THT F1AT A8 2 5 A F Srw et o fav ¥
AFT AL A2 qF @ F 9T Sy § 9 aFS H giFT g ATy |
qF g@t gF fagq o 3 gzt F HF gIEar ¥ a1 ogwd) g ad@
AU T PFCAL A1 FFAT | W TFR F qd oA a7 faaa
qIAJT & A1 FFAT § af@@F  (conductor) FEAW § 1 gEY IHIT H
qrd faad g6 frga adl or asdr wafaE®s (nonconductor)
FZATT & |

qfe=ra®i @ A fqgq qxaar T &1 ww ag g o ozae
= fagasw (@321 electron) @ @Y § v 78 =w fagasy
@Al ¥ gz 9%q g+ nafemast § ww fFrasw gan 4@ Q3 § wa
g9 QFX faga adf a9 awdt | A= B afkmmas qur gafE@@s #
aifasT & 78 & —

afvaes Aqfae®

| auF (mica)

EIG] Fi=

atar =141 (porcelain)
gaafaan @I

gl AFGI

qry gararzz (celluloid)
T AFATZE

&TaT FIT

g (Cell)—=% fafwea fafuai grar faza sae a1« gadt §
qa1 ag faga T (current) & w9 & o=@l § AT ag awdr € |
A T AF & FB AHAT D7 quA § (o8 e s 1 o i g
fag@eIyU SO+ FIF FT 9aY @ AT GO g | A TS WA Gl
FT FWA GHAC TATE |

aw &« (Simple cell)—uF Fta ¥ aqq & gAFT GUFER
(sulphuric acid} #3# I8d uF afa A 0F T F1 I3 A A q
g & a7 Sy & | 9T M qiF A7 ST & AT FINW AV 92T I AR
§ Q6T fagaur agd @A § | AR F AT H OF a°q G 37 § A
Tog gF@ A fagaarw & yarg (flow) #1 a3Ewr (ffx 9) 1 98



ferara $)

AT GuF1FT | 99T vEafas fFan (chemical reaction) gy
qar 7@ frar & Frea fagd 937 Y & 1 3@ 9w ¥ aws af 9w §9

N

I
i

qiy A &F

!
i

T
|
1l

T 3

1
I l'

i)

ety i

19 I gd4Q —

Hn

T

R

— - - = ——

fax 9. aww &=

4 31 gufaat dr § foaa F1eQ@ 9g 99 FT9 § Ag0 o o AT 1 qAg
gufaat st Far (local action) dar ga=siea (polarisation)
FEATAT & |

T frar—aa § agg o & 99 § gt § | FJEdT OF SIS
(electrode=faza-g1z) a7 srar & aar I g &' uygfgat gayu
FAANT A9 AEY § T 91V TZA AAT F | T FI AT G ¥ 9137 qGN
Y Y & 99 awA WY SEdr gAar gar § w49 (cell) ey § @ya
g ) g 1 a8 @UdT A 9FTCH g A 1 g § 1 OF @V g Ty A

1. @ <ramafas B fer aftwa (equabion) grar wafaa #Y

ST gEHAT §:—
Zn + H,80,=7ZnS0, + H,*+

SE 4 NUHTET = T GODRE + FITLISTA



0% at@ WA famma

9T AFY, X FE A BT 9 AU (mercury) ¥ IF F 1 90U
A 2 J @UiEgi g & Y g7 Ty § quT G949 F g AT AG
@Al 2 |

gase@d  (Polarisation)—s&d qar dusnea #1 qredfd
forar & 1A qa1 A § M Ag [T & A T F ghF A7 IF
F1 M AEAT § | IF A FIISTIAT AT FT BT 9T AT g Al § a1 A |
ga1s81gd  (polarisation) & @ § 1 grgfiww faga afwaas
(conductor) @&t &, zafag @ #r qg & Hw fagqa aid 1 o7 a5
7Y AN § W A FE FAT AT FIAAT G ) AT RN G FE F
farg fRel Q& qard &1 ST F3A1 7sar §  fad AT (oxygen)
agd &1 | 48 9319 HgarssZF (depolariser) Fgamar & | g 93y #Y
AT FATBIIA I ATAT GresIaq § fad qrdy § 2 qrdy a7 srear
& 1 T IFIR HATTBIET AG gar |

s S AT det w1 i fRAr o T § faad garserEd
A8 T § +zaR et & faw 55 (dry) &t & af g5 o7 defeat
(dry batteries) g F19 # 1% S § | TF G FFhar= &1 w1 afeooFq
. (modified) w1 §1 aAFaiN qur TF dw w1 awA AF fwar
mwmE
asatn 87 (Lechlanche’s cell) —dsai=t § § us =g =1
qIT AT & | 39 Hia F agq 7
TFRT FT AT WU QAT E |
AT & T § OF STES A B
fqg qv @i =g war g @
WATg 1 Ff9 & a9 F AT H
us fexgsa (porus) aqT w@n
AArg | AT H Frad W
UAANS 13 JFFEZ FT A AU
T@ar & | 39 feggad aqq & 9=
fax 10. dai=t &« # UF F69 1 BT W @AV §
(57 10) 1 & A 8% %W faga-six (—ive electrode) aar
F[A9 #1 3% 97 faga-a1T (4-ive electrcde) & § 1 i <is-




g &

YIS 5T §o7 & AASSEF! FT F14 FQ@T L |

e &x (Dry Cell)—ag dFai) & 1 qafidd &7 ¢ 1 @4
F{T & 999 F €T 9T A4 F AT HrAAT fFAT @ § | AG TG FT
a8 ®U faga 81X (—ive electrode) Y AT § | 38 J&@@ & ad7 &
AR F N F eqrd 9T A@Ey, 95 ad0ss, 83, fagdq 7]
QY g7 9y FAATGAT AG NG (paste) WU WAT & | W T F
A F AT 4 ATAA-SIT-WAWTS qAT 4167 T U D9 A foqar gav
JGT IGAT R | 5@ 9 F AT F Fiaq 41 9w § 1 9g I 97 faa-
AT & | qafy ag goF da FAA § 9% afz ag ga wg av (5

(4]

A NATioNAL CA
PRODUCT -

<

fax 11. 56 @7 &1 WAL

L siFa @ 39, 2. «eY &1 q3F, 3. WAAR TI-HFATT AL
wrw w1 qU, 4. AEEe gl w1, w5 928w

1. Sty & 4 g4 arefl B fasg adiFam (equation) gra
gafag v ar gFay &
Zn+2NH,Cl=ZnCly +-2N ;4 Hytt
T - AR =TT FAUTT LA grESieT | ogAd 3y
wHifaar gar @ faw Q1Y § 1 g1ESIST fodi & §1FT 187 #1 37 9T ag=dr
g dar 3@ st 1 fagrg 339 § 1 T gg gragiom G srg-waaEe
F st & frawz gt A7 St § 0d 59 SHT FASRT T QA |




2% g A Fae

@ A M fax 11 & goF da F) = frarg w8 7 1 q@ §a F fow
FAIUTS, 99 qar fagQa Na 1 T1gr FI7 a4 3§ g@Ed § AF7 &

forg s fFa o & o
a9 & fag fax 12 & faamr war fag sm & faar qmar g ) -
qqdr aHT g9 BT (+ive electrode) T MA-BF T =W 3N

H
-
fa=x 12. a= & fou wasa fag.

(—ive electrode) aardt & |



A|q gH
g qiwve AR TRYER

afe ©F 920 F AT g Sy fd ol Y 3w a § @
fag@urer @gd w1 Ag o dTd § SO fre@ g & s
JEAT 3 1 97 (+ive) FRFW (—ive) fad F =g § oY faaa
@ (electric potential) dar g1 & ¥ fagams @
(electromotive force) #gd § 1 z# faga awg® aw  (fao aro )
H GAAT A F Z@T A FY A1 A 2 1 5@ gFw I A9 F qrehy zaqva ¥
FIW FgAT 8 AT S 9FT AT F fazg@, oo a0 9 & www awd
g1 fao are @0 (e. m. £)# e dtez & | AFAr &1 %7 o aTo0 o,
1+4 ez gar g1

g w1 fan—fwdy @ & @i s are fagaaiar & wrar
Fgd fadi 9T amg gf dleds M IW A FY TH1ET 9T T FT g1
seae 9 fad it fagam qeed & TF-T-AD TFEE AIW T9AT
2 1 By <t afkaras &1 ag wu fed s ag fagaarr & sag |
TRIEE IAAT § ITFT A19T Tqaqr  afqqe (resistance) Fzamar Z
M (ohm) A daifaF 7 Fraft a1z &% avr, 93 GFT T arehy
fagaara e @ qr & fadi 9 @g 3o (applied) fao aro g0 &
waed § fraw amar ar 0 g@ fAaw & owgar el ar § @it an
et faEasr (current) @e@S F wA9@ § qgr oamar & fawn
FATIT § T & 1 waly afz Gy qre & fa<i av & g% AT 7T ay
Igd AR AfuF fagaaru wAM w7 afz s arc sy A TW_QIE Sy
q fagqerw Fw it ar (resistance) # gwS A (ohm-Q)
g1y (current) #¥ tfeqaz (ampere) < zamE (dv2sT) A &
gV % Al § W@ F1 fAuw feeafafeg T g fear a
qFar §—

1. “The current flowing through a conductor is directly
proportional to the applied ¢ m.f. and inversel y to the resistance
of the conductor.” :



95 aw LA Azwa

ART = (currentz‘i(-)-l,t age )
resistance
E
UEEL I==
R

I=urr; E=as; R=4armr

aga & Fat & fag aga F9 swaar agd #wfws qiar 7A@ A A
¥ 1 T GFI F FF FT AT WG § qgd I qAAT qga DEY FEAT A
F F@ Agfaarws g sar § | zqfAq agd wfus aar F awawi w1
ue frel A (K Q) ar ammsng (M Q) & faar smar §—

feeit =qge; A =UgH YA =39 A9 |

sa: 1 A sMgr=1,000 =g |

wd 1 g wigr= 1,000,000 =&r
aga w9 qruT ¥ 9 g wE w1 gAT fwar sarg—

1

1,000,000

Aedw wt fawea—sia 5 aras d PFT fa@ara gl
v s, s T e F fadd a3 & gf AeAw w1 v wg ¥
b frebrett T @Al | AaT—

1 " g (micro ohm) = 7 |

il
I =
&
qqar Y =1 X YT |

afz oF & T QX FF JIH AETG 0 &7 d Q) I I
gfmfad SmeT IR ST F AT F AT i 1 afs gw @F aEFl

e
T T

-

q< A & A d1 FAW FIHT g A1AT I F FJUIT FW |

I I A AFT AIA qg7 I IAF q9F F G 9§57 AwedT
1< g eSS IF ATAF T AT A IAF A AT AT G F TAARA
F qrE< Ul | I 9 qTF] G AT WS BT A FA 4 gE A
F A T

o fedft araga @ e § QFT fagawmw sl & @ Fw
Aedw FT [ WET ST qTH QA WA AgA ¥ fAQ wraeds ar §
Ao F1 ag A A 5 97 q19F § JFT 90 987 F fAq wrazgw ar



& Aoz AT YRTIRT %

g 9§ ATy 9% dedw g9 (voltage drop) #gamar § | agd ¥ eqra
9T AT FA FIA F faq qar s #1 fafesq ww wew 33 ¥ fg
qigF s f/F ooy ) 7 13§ zm o wd ¥ fag amawl wv
AT REET AAT & | 39 A & uF 140 dee 1 §29 93 91 a9
wnd 77 § fSaFr 79 140, 70, 50 20 Waw § 1 =7 aw AN Ex
argr 280 M g5 AT 399 QF FA 5
TEIAT a1 87 | @F FRQ 140 Mg &
qraF 93 70 Atez (140 X -5) T @ w912
70 =g & araF 93T 35 aro, 50 ME ¥
qrgEw 9T 25 Ao AT 20 M & IUF q
10 =7z S1eq Fi )

araF (resistors) —fsdt # aga ¥
Frat & A aiusl N gErFar @@ &) = fax13.
A F AR FET T A9F qym §) qreast &1 fawrem.

fax 14. fafi= g & ac & ams.

FH QX F agw foA 14 & g &6 & ags fax 15 § fa@r
T =

qiT & argF  (wire wound resistors) fFdt safemes &
HIAT 9 T AT AUSHT T80 a0 § | T R o) oy mafeames
(insulator) ¥ g w§ g §



Qo @ e =

FET ¥ arwF fawdr D (clay) siR wda ¥ fosg & a3
Y § 1 Fia s fawdr ey &1 ag fosm @ty & AFc ffEa maR

fax 15. fafwsm gw1T & s@7 & qus.
F gar fad SR § 1 T AW gEiER ww fear smar 31 afs ww A
& Fras a1 g1 ar w1aq wfus M m A faard sy §0 wfus aur
F ara® aq & fau 17 w7 A b #fus fgars s §
uw args & fag feafafed fag wgam far smarg o (a0 16)

—— MWW ——

fax 16, awuw & fag sasa fag.

IN-ARI—FTAT F JIIFHT I SAFY A7 FdE & fqu Tr-g3q
(colour code) ma & wrar sar § 1 fafiwea <o faeafafes siFwi
A §—

Frar— Black 0 grar (Tolerance)
yu—DBron 1 gagd 59,
arm—Red 2 gl 109,
Ar&f—Orange 3 arenar 209,
fen— Yellow 4
)

.

gu—~Green 5
fiar—Blue 6
daft—Violet 7
wrtr—Grey 8
aszr—White 9
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fax 17. sl qT qgFq T-ada.

gFx feam qa g 1 Q9 4 fiF @ oggrd BRI s § 0 gAd
¥ afgem ®1T gEU T G AAAEAT G AT AU AqF QAT A dear
St fF 39 A TF F AT @A J argF  Fy arr faa sy & afs @
¥ wfafeaa gaed (golden) zrgar xagd (silver) faa ff & &t ag
aaF & 7 (value) Y fiAT aqamar §) afgd 5w F Lr-g%d § A09F
w1 @ (body) #1 41 afgem, faX w1 41 gauw AR A= F g fardy
(dot) =t #r gear A &1 g AFI F T G A AT W CF F a1
o <@y § | g% ¥ fa & o anar afgen, = s gaa aqn g gea
1 gear aaa@r § | A 18 § Iv-gFa WX IAHT ST AT
AT & 1 GAZA AAAT TG LT A9F F A KV AT IIAQ@IF | IIFW
¥ fog afz frdy aras 9T faar arar 4,000 @@ §, gagd fram asr 2
A SaFY arar4000==59, 7aiq 4000==200 svag gt | gIZH FeqrT
qT T9g faE @I 9% ag arar 4000==400 Mg il M afa w1
fammr 7 &Y ar g 4000-=800 =g iy 1 4000800 1 =7 g f&
ams &1 7% (value) 3,200 @ & 9% 4,800 Mg 7§ 73 N
gHar g |

mfta—Grdy it AT d HFT aTgd g2 faaaara af-aia Hid
& i ga¥ qru w14 fear s gwar § 1 faga-afia are § ad sy §0
faga-afe et aefre & Qo agd arelt @ A gas fad av Y g



R awe e =
Freest & AT FIF 9T ey § 1
gfea =917 X Feet
za wHT afg frdy axfez § 6 Aoz 9T 4 Trdig grr FEr & @
g a¥fee ¥ affd 6x4=24 a1 QY | |agiR & =fyg A.979 F fag
are aa1 fadtare ygaa g s 1 1 feAr=1 ag® MR @ gFIT
1 fFsitare=1000 a1 |
awl w1 HTiEg aur auEEaT gaea (series and parallel
use of resistence)—aga ¥ Al 9T FE MUF TF T A FIY
g aysl & afimfag awr sEaar grasas qa1 g ) g ANE Q)
SHIX A AT AT GFd § —ATag q47 gaAarFa | afg 4 a1 @ ¥ gfys
D TH & A% CF A3 f2d 90 a1 3 A001ag (series) I g FgAR
g fa 19. 1 Suftag @ 9T &7 Qa7 37 97 A F NG F qUA
a1 . 2 a. 3
AW
fax 19. ags &1 STag GaeH.
A 2\ afz @ ar @ ¥ wfus awwl & fat oF ae g fat srd &Y 3
garraR (parallel) 93 gu Fzar g 1 faa (o) |

fax 20. FLEHT FT GRATAT VA

- CAEAT
1. fFedy Y adfFe & g = —r
< N qreasy
oq: Al = aleest X g1 U =alead X —
(dveasr)®
qrHT
] 4 AeeS
™ A=

A ITSH == T X FIT
T A= "I X G X AET=HTq2 X q9}



= ez 3N WAL 3

AR 3 gC audl At afeafaa aman feafafes e qra

fr1er o ) §—
1 1 1 1

g At ~arar 1 anr 2 T amw 3

FaT faa @ 97 1% f&G@ 77 g q e P AU |

AR —AfT A1 A% fowr aar sw=: 10, 5, 20 qar 100
oigT & ar s afrmfaa arar Far —

(i) o= ¥ ga Huag 0 fed 9 g ?

(ii) s@ & g7 GETARER @ fRE SR g ?

gae—(i) 919 ¥ g7 Auiag @ &GF mF § A T H[A a4

I G JIUFH F A F ANF D qAAL AT | 7T FH qQ19r=104-5-4-20
+100=135 s
(ii) sFm@FEAR 4T 93 Fw aiar fregare frar o gady §—

1 1
FF MU= —— .- S S
¢ 1 1 1 1 10F20F5+1
1075 7201 100 100
1 100
=36 ~36 ~ 271w
100
————
%.

a.
fa= 21. @t w1 Suitag (%) S anATER (W) dae.
&el w1 Sueg AW @M AW (series and parallel
combination of cells) —smA#i F14t & fag uw &= ¥ qafa g o
qees agl faaar gafag oF ¥ sfaw d&f w1 9807 A7 054t & 1 wfww



W aww ey f[qaE

fe g1 FIF & A0 & & GF A QW I aFA F—Auag q9n
gamFaL. | -far 21 & @A ww & wh @ e i€ § 1 Sdhag
a & fag afgell d& &1 %W I (—ive electrode) FwA 71 F
97 81X (4-ive electrode) ¥ qa1 gEA F1 FW B AN F ¥7 SN
Famfea s XAt A EA T F oF &1 9T ST AT @ F;
%@ Y1 AT AT § | HTEg AT § Gl #1 deds W @A g /g
ga@ W= F @ (internal resistance) WY 93 AR F 1 IFEIAW
¥ fag afs oF & &7 Gedq R dlee g1 U T AL EA  AQEG I
Ao @ samy afeafaa awew 2124 2-4-2=-8 @wds wiv ) afg
I F TAF HT T 5 MNP AT FA A7 2 WG 04w

afg g3 &A1 F1 97 S TF 19 9T A /U S G 19 G
e faar 9 QY ¥ &9 GHIARAR FEAY § | I SFR A ¥ g7 qadt
FY U T AT § 93 AeEH OF &9 F auaT & @A § | faw eaw
q¥ sfaF G0 FY ATAWFAT Y § 9gl T AL AME 1 g 3%

-
<:.__._4 .

1

fax 22. a&t &1 afemfos d@uwE,
99 AfgF AedT F qEAAFAT § A ATWAZ | 9% 97 AfqF Qe &
arg & Afus @ A ol wEgaFar @A g ar Slag a1 gEEFEaR
QAT 9F1 § gaifag §9 gfinfag s Fam A adr &) fBx 22 7
aat &1 gitafaq dars fagmar qm g




AT FH

frgaaa & s qan a3z
(Effects of Current & Secondary Battery)

fagasra & wwa-—fag g & dT ger g9E N §—

1. ew &®@E &1, 2. ugafas gd 3. GHEsg |

zad & ofgd @ wwrEdl HT FWT qEGT TFW T AT AL FT
SH qt9 | faar war g

LA FIA ®1 WA fa gar G agE 5 QFT A
£ g9 ag WA Q AT § | I IIH F IO THT @A @F g Wl
(NeEF XU & FUAT G g | fAgIara &AW FIT F AT
FA® IIANT a1 Y faga sea, aiwr @A w1 a4 (soldering iron)
q9T AT F AT S 997 genfy awd & fag s fHar A g

faga asa—faga aca § &9 & ¢F Ma §
a9 @k faqer <gar § 1 W& ¥ ¥ @i
g gar faeram & sy § 0 faw 230 A
gaay wwar feard w€ & ) 97 Foq ImAd Qed
FONT A qUEAT FE@rE a1 AITH FFT AW
Fgd @A g 1 9T & agra B HRA qIT AW
QFT BT g1 @1 & A TH1T 7 «ar g | afg
FeT 9T FA AESHT & T AV 98 A TH0E
M qeg afz a@ew qT qmg qE qQwdd wfyw
gUlT &Y e FT AT I ST AR 98 91T &Y
ST | foxr 23, farga awn
ztwt awE &1 a7 (soldering iron) —ag gad afm & faa
fagaara & W T & aNT F7 707 frar mar 1 fax 24 4 =a
T Y =1 fe@rg 7€ g ) 99 oF ald #Y 97 ¥ 3o A 9% 99w R
dg IF AT AR faget w@ar § 1 wt@m: Qe Y $F a3z @ S g
gAF 19 7 f 79F (mica) F1ag 2 ot § 1 w7 W1 58 fawr AR
fasen w@ar § M A faxr fad st are fager wgar § Y & g



3§ aw LA e

¥ oerfear wm@r & 1 @A A AT fEA 24 & wgsz g vt
wq 7% Al 90X STaa Aedw & W g AR A AT AW A
AT € A AW A F0ATE | TT A F1 I FH TR & g
fepar amar € 1

N

RS I
(RS N .
RNt T - .
L9 :
P! 3
e - LIS

faa 24, zigr amA & a7 ® E=AL

waw (fuse)—afz fFet awa fastelt & A A< Aqw & 7 ok
3t agd wfi® a1 Ay AT @k FTw AN A F A q gy el

[I-——T

I——-ll

fa= 25, waw &Y

9T T a1 gl 1 A g afTT F1wa g | T g9W & o e
F1 T FIA FT IHT FT9 § qrar aar g 1 g e oy a@m a #
RFT T Y 98 ARG g Fram 7R afs ag arr v ffewq @
afug § @ 9 A T qF fauw S (ae A ag e KR
arerd a3 fri el §) 1 a1 & faww 99 & wrw gifee &2 Smm



Fregaemy & s qor S 324 Qe

X G FW FRely @ 9712 A g7 QT 51 77 T Q@UT ) W FA 3 fAg
I WAT qE A qFA A faar w@ ) AT 257 uF 9ga
=T feas g &

wamafas gwa (chemical action)—afe
fodfy #t9 & agq & ogr-ar TEEA  (sulphuric
acid) fwar gar qrit aw< 9ad & F fa ¥ 99 ¢
T ST A NPT T F qrT & fa<i avdiw & aga I
gu fe=id & ) fax 26 § femtd w1 g=4 1 T FA
¥ 799 uHfAa A1 o7 gFA § 1 7 A9 B THST B
qQ&T T 9T qar @@ fF a7 faga-sic o frwad
ardY g AT 37w e a7 e ara
{9 ZIESIFT & | QT FIFST q9qT RSN, TTE &
_ gl & faaa & aaar g faEquru ot S ged a<F
- At qaw v 2
fam 26, awt faga &1 ag swra faad s ara waafas
% fawmw % qfrada 3 &y & wa@EfqaE awE wgaar g1
g smam @, THIT T ITANT FF AIgH J9, qtar, T gearfa #r g@
#TA d qal gz ax Ag 1 97 =g (electroplating) F faw
fipar srar & 1 Ed AfAfEd 39 S9IE T ST 06 97 SR A qed
Y fF dFd J2d auar RS §20 FgAET § (secondary battery)
F A & F1 F @A SAr g |

d%Tq 420 (secondary battery)—d%sq dq, s
doif ¥ aE Y § | A€, 99 FE G OF A qOOE A QA AZ K
§od Fgard § | ¥FU A § §F grAna G40 w1 G FRar a1 95 3 )
T gt & faga-afsa, Ed@ €1 TUFEA qar e oFg WA F 9
arafaE 56 ¥ IO QAT § | T JEdr gAT gy ST § av & ot
IHTT Y 1T § |

FFTQ dA—aqFeq G wey F& F g AV g ) T@E WA
Trarafs garat ¥ fagd SO Ag g | I aA ¥ famm @7 F
fau afed sd QF< fagaaa & @t § 1 fagawta & o @@
& & sgaa qardt # afkadq 1 Sar § ) @ e F Feeaww @ &9
& faga-afsa gFfaa & Y § 1 sraREwdr 99 9T 5@y faga o o

LT =
e 0] e =




k= atw e s

gt §1 9@ & A @7 @ gaq @ v § a1 e fagm-
ST 3T TAA AT aerd o @ndr 21 @@ gAR afw agar it

FEATATE |

dxed &a w1 fagra—afy qusra fafaa qatdn (de arm@Ee)
# a3 991 g% A AT A WS Y god GuFEA § qSHHT LI AT

d §T cdEl 9 @ g qFiET 7 waEfiw afi-
aaa g s (7= 27) 1 = ST qT At g
W F1 d5 mEarss, feagsd ¥ (spongy
lead) & T 97 BT ( +ive) a2 @Y gd Az
F1 A1FATEE A-q-AAAEE (lead-per-oxide)
# 939 JAT | FB I fa@awmw agq F aw
afg faga &N A1 gEFT &T QAT @Y Y W
9T &1 A6 F1 deq @M ] A1 a7 famaww &
W 9FW W @am (a7 28) | Fw qAx
U A5 & A3 @ A <d2 9T @7 gu gard
AT agAY TN F AT AT G 9020 qgAr awg gy

[RINR
UL
|

|

i
N
25N
|

PR EIT R ity

T

M)
|||
u'h
N
L

TN

fa=x 27.

SN 50 &7 #1 f6 Fm & @@  faw g@a
I IFT 157 FAT Tifgu

g §—

Tt F guy

faw 28.
{PbSO, + SO, + 2H,0=PbO, +2H.SO,).
T THIX AT F GAT AIFT KT AT 3 | 39 FIQ

vRERE aftagn—ased d@ & A
aret rarafas afeadT freaaat safaa g s

T CHE I
AT qehT + ZIREA =T
(PbSOs + H;=Pb.+H; 8S0,.)
Hq ™ 9%
dT gehe + T 4 WeRE = SHT-IT-HAIIE

(fezaaq) + qusFrea

+ TgHEA



Ty & gura qun dRed ATh e

¥ g9 F1 w1Aferw gecq a3 JAr § |

feg=tst #—

A T 9T

ATIT-AFIITS | TIFTA = A€ GohT + qAT -+ AFENIA

Pbo,+H, SOy=Pb SO,+H,0+40

FW AT qT

AT -F W FNAT |- TIFFT = FT FTHE + TIAT

Pb 4+ O + H, 80, =Pb 8SO,+H,01

zg wFIT feqarst @19 a3 AGFEA At 9T AT HEHT F =7 § fa«
strar & fog® Fra & & g9 &0 AAfEAs qacd 79 & qarg |

IFAT—UF dheQ o § fradr arw feadl 3T q o o7 awdy §
7z 7 & wgFa afFr vgmfs gardt o fnie s § A7 afEr gandd
F WIAT oS F AFAFRT 9T | AT aqied wfFF@ F @@ A FT AwA

g glr =fzy | afg Faq & cwd FM W AR TF QT 9g7 A< Q)

ST | mfuw af 3 g6 arel 9l 7 59 SfoArs w1 g FA & fog
AT H §E GHIAEAT @S AW | fax 29 4 7z W fHg g
ame sdy § gg fewrar aar § )

nFZRX | o 2l B WA CAET A i
dear uF wfas @ Sy & | e 94 a . —
famaga fae, a3 &€ gaErFaY 84 oF &

&Y Fgamy 1

gFsd azfort g 2, 6 mgar 12
ez W & fau gmE At § 1 oF 9 AN
qeesd 2 e gy g Ad: 6 dee & fag dia PY
X 12 dice & fag 6§ satag @ng +
STt § fa= 29. d¥ed aw &

¥ §zd w1 OnE W G § | gg N HE o A,
FE IHFIT Y FAIE A § I AW 0F SR @Y B ST g
qEIET (dT AAITS) TAT AAFH FT s (Jee) wow fear wmar g0
el FOF AR § T WA F A Ad A7 § a9 F qq9 ox F9v
fed o § 1 AFH F g 0 §AWT (separator) FEAN § 1 7g X
aF B fauiy vaaft @t @ A FF a9 § ) ww AR



30 ara e Aawa

47 el A1 H-HT THET foFar srar g ffe ag A2 Fi= q9ar 957 §
wrfag 7 217 ard w@rfees & 999 & WHT 5% AU I AR TGRFA
w faar srar €0 faw 30 # daedr g2 & war faard af &)

8= % fily

& By
gy Tt ok =7 , ~

fa=x 30, aFzQ F2 & =T,

FQ N feafa—agagr & I gwg Q@ A fradr afm g
(=158 }) ag ST smazad § 1 Fed FY feafd S saai & Sl ar qwdy
g gaw, QA F ah—asr ¥; gEY, FEQF & FT 99T ATFT | A F
FOA § & IqAT F 48 ) wfrd e SHTC T A 91 TFA g a8 Faiar
T

gHeq O g 1S 1T 9T ZqFY Fleew 2+2 dlee AT 2 1 S-
S T faga o o & AR-AY gAY e w0 Qi s @1 g wfi



Rregaarar % sara qar el 324 X

AT g1 93 THHT dieed 1°8 d1ez 1@ AT § | T9 WA T &7 AT
q gaar feafy s o awdr 21

a7 31 & 9O F Q3T F9 A A I fﬂrm gl § 98
fe@mar T § )

23
22
"z-l
£ iE
-] ‘\
T 2 3 4 5 6 7 8 9 10
|aqg 92
fa= 31.

qAweS F wfafeaa &7 F 29 1 AT 99T T1OHT N, TqR0
feafa st st act § 1 428 & §F arelt vaEfE B s @ g4
3 | ¥OY ag Tqvz @ war & fr S ¥ a@ww &= ¥ x4 (zaFATRE)
§ (qFFT q3AT § AT @ FI -G g2 9 qA 2
-7 FTq FT 57 WA A0 AT ) FQ F q@ A6 QA
9T % &1 HAfers gaeq 1:25 gar g 1 J9-5y d2q F 9140
At 1A § FX-AY GYFTA ZF A FH AT FATE | TW FT
S9-99 q2Q @1 afdd w9 QA Iy § §4-3Y & 77 F g7
WY FH ZGT AT G | IH FIWT g9 T T4cd ATTHT W T2 q
HT ZAT A FT A1 AFAT § | qW b gareg (fsaarst) €9
93 59 %1 AfEs g9eq 1°16 g Jm@r &)

nrafas aqca a@ar & arqd & fag oF aex Y
gregifeT (hydrometer) FgAm@T § 194 & /T SIAT § |
fax 32 & ag g fewmrwmar g wifas gvca ama
F fag @ W qNFT T@H AU 77 4 g@H W I
A A1 WL G IR T IO 54 (FARIFE) IR
feg o@ar g1 398 W< % EU AT F g9 9T FA F
U 981 7 @A g | ufR gm oWl @ Y ag #W gaw
fax 32. s e @A qT aAfus | A fgE @fwwr § o
PR geg AR ded A afm 1 avaew e @ §)




33 T AUA fyars

arfeer
wrafla® T % TfF (=mst)
1'250 100,
1'220 759,
12 50,

1'18 259/,
1-16 XX
gramfrat—assq 428 F19 ¥ AR qu7 fqe anal &1 o @
¥ 20 wfys aua aF Fw T FFM—

1, a0 & faX mog & 9 527 @1d | §H F28 A g Ay
areT 9ga &9 gt g | afg frdt gua zad e (afmas grr) mw
oz o @ aga wluF wrw M AR T8 FRAW 92q @ &)
gFdl g |

2, #z0 #t af|m g 9 X (fewars€) @7 qx @ Fm &
qam o | ded F feaarst JF 9T @A A 9§ gedT F ag
A W G 1 TR W FA A AN A owwdr  wfus gnm @i fafy
# @A G 4T Tohe F g F @ AN § 1 A qg WiwT F qwg axaqr
¥ afrr qaret § 9@ IIAdT M 7@ GFT Fq A afsq ww S Ay

3. 4= ¥ fafma @ivr ¥ gfus aru /g F4 =fze | dar w33
A Fot FE @UF B AT §

4, T W A AT woyar fFEY N A 9T S A and I
=1fgT | T@F AW F F FF I7 9T FGAT @1 3T Fifgw | wrw @
F W A G0 T NT F1 0w A fad w1 s oq@m F § wa: A
FT ITAWT G} HLAT 1T |

5. 92 1 agd 997 9F IFR AL W@ Wfgy ) afk sw A q
t AT a9 @1 W afa g N W F fm TS @ ¥ 4T o=
qIEqT { a1 AT § |



qITAT THFLQ
TR JA0 FGTINT IR 0T AR
Frgaamas aw

(Magnetism and magnetic effects of current

and meters)

mgfaw gras—aa ¥ aga a@q 9z qrafaar (ofrar argag)
& QF AT TIIT G097 797 47 | {579 T 9T 78 GIU9 9U9v q4qr 91 JqH
T g TF! ATH {92152 (magnetite) @1 741 | 59 9219 | &
Pasre T 1% E—

1. 99 39 9 FT FE ZFII AR F AT F AT @7 ¢ A
3 VAT Z@F AT f7aF sw@r § 1 a7 I@ET ARG F wOAY AN A
T W & |

2. 9% @ qErd & wer fwdy w9 faar 9@ guym A €@
SHIT ASHIAT AT & FF 98 97 9% 1 £3 I I 93 oF fafeaa feam
¥ sg< omar & | afe g <9 frar ¥ gar faar sra @y e gg < fear &
HIHT ST AIA[ | T qZ 3T AM@T & a1 g9%F R IqT qun Ifqq A
MNT@IF | ‘

FaT afqa o=1d § @i=T Y 9fF T & ST 98 T_E FEAT
¢ aar AT @ F FIWW T TFR F 795 AHOF Tra Fgaw & |

ghm var—wigfas g9wF avEz § 23-A3 A g R IR
diwa a0 afsq F7 &y § 1 sufag 3 9gg & F1at & fag wyegE R
¥ 7% wigdl S Agr, @ owifs 7 qrawd q@ and o sy g o
wigsl & sAd @ Feaw, Ad 5 ey o ad a3 g, 56w g
Fgary § | fafrea wraf & fag gFas Al mdl & aa@ o@ § 9R)
ITF aA F qAGI & ITFT A9 w@ar § 1 fa7 33 7 #£ fafew 9w R
¥ wfaa qeas feaed 17 &



iy aw A Ame

()

@

fax 33. fafww g1t & gras.

1. o3 q¥I%, 2. A & AER & gFEE, 3. grawy ge,
4. @i ¥ &0 BY FAF, 5. WOG T°F | q9T@ gEEw, W7 6. wngfew
TWARY | SU%T qFa®.
FFat & HI—AR oF A 71 g F qUR § 91 g o) 39
9T gTRT fagF sam 1 wE ¥ @E W
Friadmr f5 ag qumr f@d o wfas
faasr§ steatg & faega adf 1 o
fow 34. graw & wa, AT fadi & foFe ¥ fag § wgt 07 TwaF
Y @i=q Y afaq X ga o ¥ wMF ) TvEF F gg wd wlww
gfag a1d farg TFaF & ga (poles) gy & (fax 34) 1
Sq TEF 2w feat st ¢ oY sa¥ fa aoT qur el & ore
g o § 1 graw g1 o) fawr ST A A7 tear § ag Sl ga awr M
gl Y Q1T @ar € a5 g g9 sgwmar @

g
P

AT

I




gt qu fagaary 3 geaa s B fregars a9

TrAvIT MW B fAaww & faw—qF qraw ¥ 9w EGRY
TeaF A 91U 9019 frard 3ar § 1 3% 2@ & faq oF grawa gi
AR B3 I%aF AT 9T g | 998 5
gra® #1990 A gL F IO ¥a
% Q@ qET AT § A1 qFERIT GE
glgedt § 1+ avg afegd & I
U F 919 3T TrEF #1 e g4
qrar JF @ gE 83 1 A fE=dl
&1 3% 7t wwe gt ¥ <faadt g &
" B s AW g7 & i faw 35, qrawim A
T gE X M | 9wg IqY A Wiz frvwa & fram,
AT gF F I A 7 9T qF QY ) 9y 7 qar 99ar & F qur
¥d TF A F T T § A AAIT 5T TF 4T F1 AFAT 5@ ¥
fafie qrasta aqra ot 9a@ qu—agr, Fawe, ffea, s
R AT 7 ate qid qan gy qd g€ fafag wrgdi § wrARw @
B § 1 afmat gvaF F qr@ @d 9T T ey & AT T A iy
g\ fra w1 F fau Far o2rd Iogaq ar a8 39 00T F 7@ O
2 fiaszar § 1 gramtg aeigt & qer o AY &3 a1 §
qrasE M@ wA@ w1 W ( Susceptibility )—afz  faa
TaFd & H qraIF-Uga F13 qraFig @19 Wr OF ¥ 39K TAF F
AT E | FH A Fax § @d a¥ fafeer gzt F fafes
AT ¥ A T AW g 1 Al ST 934l § OF AW A1 1 IHIT QAR
gOU TEA (steel) &1 a1 7 A TR Y AT AuF TrAHIG @
ar & 1 qarat F1 ag [ frad 1 FREAT &7 § W 9T 9 IR
&AW AT AW g TrEFE NG HA FQ@ FEA@T g | fow qarat F
THEFA T FF FT @ AfGF v ¢ w1 AW fqga-gras Wk
faga & seq o= 7 Qar g
grasea vad #t mfem  ( Retentivity )—afs &% qzrd oF
I BFet TraF F o § TN qwd W 8RR ag faa
FIF AT IFAF g7 faar o7 @Y ST g9 F qAT TIEFT TG WA |
afe 2a gzt & ¥ uF georE & AR @Y AW NY F7 gFEr, A g
(steel) & z%3 4 7439 @13 N WAAT wuw TIwA @ AG | @




3§ @ WA fAEm

SFX TFAF WA @ AT A A B qYAT €T F A9 &1 ¥ q@nd
faas Fagca @ #1 afxa wfaF A g 9 (permanent) FaF
T & FT G fax TG )
fagamiTr & wawa swE—aT fFE QR F FT faqgary
N & qF IW A A FFaHF TWAT AW | F W T q F 390
AWy 9F 1gY § 99 a% {5 gud fagawr agft § 1 fagaww a= g@
9 IF AR F q¢GHg W A qured g oona § 1 afe R AW Ay
~ F TS F FI AR AY2-
FX I9F ¥ fagawra
AR A ag ANg BT THT
qFAF I SW@r g qdv
g ANg & THST BT AT
M AT § 1 faaamr
T FT T 9T 37 TS
fa= 36. ax @ fFmamw sarfga F3A E U1 O L
9T A T HIT YFAKIA g S0av g, R F

faga <Fa% 3@ fagra aX aqd @ g | fagq 9vaF § qw
Wiy ¥ gFS 9% AT A ATl ag 3y @l § 1 97 ax 7w fawm-

qI AT & A1 98 Ag FT IFST AfFaEr raF a7 J@v g o
FaT gamar wr § fe o fagamw el Qe § g@F qad §
I AL A TENT W AT AW § | T 78 ar< Frar qrang gd F Fax
@ ST § ar g JW A § 1 g8 F gud &1 Fraw waay g ak
AR # e Tradea B qEafed gwia g | (a9 fzar § ag g awi ag
ufrqaz & feata v’ (feafwm=3azar) (ampere’s swimming rule)
g A AT AT ERA 3 1 W fram &
aqare gfg gw e #X fF gf & AR
Wz frg gu fagamaregarg &y faar 4
1§ aufad dT @ & @ 39 gE F1 IO
fax 37. ufrade &t g g3 39 afF & A @A A oW

featam &=, gn srar (fax 37)

fagarar @@w (Galvanoscope)—fagqur &1 ag s,
faad @ gy g gwd &, fGgauera q@F 19 a7 W F




qeA%T TUT (gAY 3 oA qra B FreraArE 77 3

¥ arar srar § 1 afe o @9 T F e 92 qre ¥ w5z qwe faw
(38) & waarz w@r wiw Y grawT g
I8 AT F FHT g A 4 (current)
TAA 9 GH A JUT 57 a7 FIU 1Y
FT 93T @ gHAT § | I YFIT IIq JoF
fagaumr =% a7 Fgamar g |

FIT AT Teq 7 fagawy F o7 7
Feada gE aw7 ¥ fammenr &1 qar e
raT § 1 g%eg Ayt SR graF w1 gz
ywrg qreeafiF (mutual) € 1w gwr fa=w 38. fagaa 3w
AT { HT T JIA 4T F I9G T FFAF 71 fagra.
qAAT § &% SHl SFIL AR fFAT qraF F gAl F AT H AR A F
Az gl @ 9 3T qITF GFT GIA GAT ag FIgA LA |

FIT F FUA F wga fagaarw qad & fag @ 9FR F aew
FG H A AT AR g | TG A F T F 0F Q1 F Higa @ oA
gE gAdY § AT @A IF F a7 0 OF QAT TFaF F gdl F ara §
JIT FT FigA TAAT § | I IF1T F 777 afgeft amz F w41 § fFe-
fafaa Faa) & 758 g0 § —

1. 9735 & fa<t & @7 7 aga afw@aet ar far g | ag e
Figd F AU ML 9 W@Ar § AT 39 9617 & 777 qT A @
gu fadt Y s &1 T A IAT |

2. ag a=a fway o feafa & war o1 gvar § o f5 ofgel gaR
F o°7 Faw AT Q WAL FE F AT AT GHI § |

3. 5@ IHFIF q77 G agd Fq 9 A 1) 97 g o

ITqFT ASBIEAT F FIXW IMA: @Y TFRF &7 FFE A Aq0Q
ST §

fax 39 # q@d wwR (moving coil) F fagamrw zF &
fagra fe@iar war § |\ 399 ©F MeETT FEES F gal (poles)
Naar S & fi9 & uF HIAAFT FIgH AT QAT 3 | I9aF & @l
Y gfgs g a9F F fog M FT f@mr qar g o) Figa F A9
# ux aw@ @Y F1 F@E (cylindrical) gwsr am faar smar g o




L @ WA =

99 TE FIET A QAL IV A g A Ag UHAT § | FE@F TR &

. frafm s & faw oF s@swET (hair
spring) & @ § 1 @ FiA F WA CF
gs am @ § 1 F o Fud T guar §
Sq geA § AT I FgAr § Qv Figd AAA
g W\ zad ag g N aah § 1 afk @
F7 gl A g2 &9 g0 7 99 91y wiuF
it At mfus | ag o fagaura AT qEA
9T & fAg w1 ST F 910 AT AFT & |
g F17 & g gaer qaam  Gragwe fear

fax 390. g« wigd ST GFATE A WA AA@TAATE | SEET
qr0 5% %1 fagra. =l fax 40 & fzand 7€ &

/ |I"|1"'h‘ I

i iy

3

faw 40. 9« ®igA-qX THF ® @A
1. s, 2. gf, 3. wige, #iT 4. AW g &1 w0
AT (Ammeter) —FIT HIT AT AA I F aWF
war & 1 ) T 9 199 F fag W w9 F S S0 qwar § o qrw A
¥ fag aow o fafewa oo & owiy § 69 o 5T 9% gE fredt gl



GPA% U1 FRITATT & P s S (e 9

2 9u% gaa faam @ fed a3 & 1 2@ @R frany @A & arx A
g qTY 197 & faq 94T fFar ST EFAr & 1 I8 WFI A A gIU @&
rafesg dvar ¥ wius aruagl @id st gwdr | afe gfus vy A &
HIEEFAT &1 a1 T9 I°F F GHEARGY UF 079 U 9E1 9gar g ) o
41 ¥ gg s fee 9w amar wEarg 9z fRa@rwar § 1 g9 95K
AT ZAT AT9F W (shunt) FFAEE

T4 & GHIATAT qI95 AT § £ GIU F {3 AW TA § GIF

faw 41.

AT & 9T QY qTUF T JIFT AT & | T9 IHIT T o wiaw arw qao

qFar § | SAAZW ¥ fau afg a2 &7 qrar 15 g & A g% gurara

30 =g &1 agF @1 feqr w7 @ I@F @ aar 10 Mg fn—
1 1,1 30+15_1

a-t= w0 —19  ol0w

T IFR I H QFT T4 ATl qrU T 3 g7F § QFqar §
qIaF A PFL AWM 59 951 7l 9fgd g7 1 wedlaz a q0 qwan
qr @t wig 1-5 @A aF 17 ¥ 1 30 WG F €7 9 15 NF; &+
TYF AT 9L YZ T 2 TRNER qF AT GHAr | 567 gHe fahve
a9 (value) ¥ aras @amraT AT ¥ fahra gruf ad) @ avdh
& | GUFATAT FMC A7 19 A19F §7 7T fAwrat ¥ fag feafafas s
F1 FH HEAWSF g—

1. = % T,

2. @ gIq AT AT FEA AT A A1, W

3. & qrq S AT § |

L. g AT TeE W WE F S @ 9 9w wied & fag gar
Premer v a5 @



Yo q ?féﬁrf‘qam

fer a2 gt snasF &1 99 fawar 9T qwar §—

ar I
mr HIT—I°T &1 91U

ar. lﬂ_aqraﬁrt I AT aTaAT qTeF.
'V'v 1"”"‘-; .7

TiG— o

~mmm arr 100 s & g 50 fwo grftax A19 gt
a\l ¥ a7 g F ["wefia< a1y A194Y & &Y gETATAR SnE wIg A

T T mﬁmaﬁ I IR X FIU— VT s
e &Y qr47
AL 1= a7 F AT FA GRI— T &1 41U
5 X 1000
s % 1=100x 1555 (1= 150) = 50
=526 M.

gg SR SG GUHEE F1 A% qur &« aw FE ase w5y
far 42 & feemr mar g )

dreenms  (Voltmeter)-
Mg F faaw & gy@y Y ars
# IFT AT AUt I 737 T g
faareft ST g o -

-

AAAANE q}qza 1 B §
950w g = - g =%
fa= 42. waafe B grmes F fadi g

UF S19F T feqr ST & S¥ AP § ZFT dgq arel 91U I AT &
g qT & 1€ dees 9T AT FWMN ) 37 gF IR afg—

(i) == v ar;

(i) =T 7 amg T aer; WML

(iii) @= & QFT - T
g g ay g & fa<i av & qf QeSS S 9T AMAT AT GHAT & |
W & fau uw == £ amwr 10 @y & o) 37 77 5 whaw



SFA%E qUT [TIAT & GeaNT T19 N (Agaans 77 38

o gwar & | WA afk 9§ g F @9 S (series) ¥ 0F 390

g &1 quF @ fear qr av 99

3gH FT 05 TEgT grar Fg o

FaifF ﬁu 43..

e ts\" UNI ¥ Ry

= g

i aro = Lm?ibs R‘(
97390107 400
*. 5% 400 =410 =200 FE.
qg 987 aTe Ut AveES & g9 HA9Td A g‘ﬂﬂ ' GEIE'(QIW 100
freasr 9T -25 TrgT a9t 40 aree 93
‘1 TR e | g5 9FI 39
T 9T U & g 9T qleed &
oM AET Ty Al es ATy ST
T & |
AT W AN 1A aAleZHIGHY
FAE AT T+ &1 § oF A A
g 9 g 9T dwEw & @ famra @
& g | AieE-as & fag ag smasas |
g 5 ag FA-3-59 917 9 | wd: gA* fax 44. Aszaas.
fT 5a 91T & mawi w1 g BT AT § o T quiess TNAT

T AFT g3ps NI qF G177 717 a7 § | fa7 44 § oF Jeeaas &
fax faar mar g

O
b M”‘w »t"‘




83T FHY
faga-g#ta Syargs

(Electro-magnetic Induction)

faga s A fAgaau AR qras  F qEF gwrg F A

frar a1 9T § 1 fagasTa W1 qFaE S qEqiE gara g aw @ifaa
agf 2 afz fedY sz & 9@ ¥ QF qFEF IS ¥ gEAT TG HGA
1RO AFaF & FAl d @19 § GF HIGA GAGT 19 d7 IF FHigw d G793
3eqed gofl | TFaF W F15A FT Ig 9919 I99@T  (induction)
Fgarar § | Arwa & @it G 91 F@& Ta1d gFr—s1gAn Arfe—szw
fagra qramfia g AF @

fagra &1 facga awa fear

l l” g Iqr 3 |

T

{ — FIT FAEAT AT IH 3
f afz fFdr a1z & siza 5
g T JEIH AAT F qAT
ar IT Fiza 7 NNIT & fau
fagarar e Y fax 45. )
fwr 45. Fd wH1< af Y a1 W@ 3u
wigaAl # § uF 7 Q%1 fagawry
R Q@ fow awg fagaara g @ aidl § 9" ang AIgY 3T & fag
ZaR wizw § Y fagagm
I YA | §F IFIT G+
fagaara sk s fean 1
T Figa ¥ fad av amd ==
T wEESs  (galvano- _1; —'_—' /
meter) Fixr &Y 7 FA
g (fa 46) 1 afk srow
T F A faggrard afg faw 46.
W & QT TE § oY 8 uwv an qud whew I fegwara S o

/




ferga-graaia swagw ¥2

grft-+ 9 T G &Y afgs #iza & a3 arehr fagqarr a7 Q@ §
Y @ qE Al 4 MY W F fau faggurw afgedt @1w § fawda
(opposite) fear # agur |

Sq4%d W ¥ ¥ AfgH A fagawmy q99=F F §N § @ A
3TE AT HX gER A faraqurr garfega 33 11 9@ FraF 3 & gearayar
§ av gra®ig afag (magnetic field) 7 aftams ar g 1+ 91T 7 as
g qfkada giar w@ar § 99 auy J% faga G2 A & 1 AF @ 9FR
si9 G Fizd 7 fagqarr gaifgg 31 Sy g A S9% M908 oF qrEEa
§9 97 § WX 5OHI Af5d agdl § | 9 a% 5 qFaRT g7 ) gfe
(magnetic field strength) # afkads gar § aa aF gay Figa
4 fagagryu agdY § | AN I AR 9 qfg FgA F FXQ e+ FFaH1q
g & afia e @ 9 § a9 6 gar wiga 7 fagq dar agf v

s afgd Figa 4 fagaurn az #t T § I9 gwa f6 FraRg
5 &Y wfad 9 Q7 QA § | 9T TP TA-UEd qg  GHIE AGY g Sy
3G GHY aF U FITA # gL fagqaaru agdrd | amrga: (commonly)
g fadl faga af=m@s (conductor), faad far 2 gu g,
¥ q| TraR1g afF (magnetic field strength) & qftada gar §
qY foadt 3T g% ag aftadd giaT § 997 a9T 9F 99 Figw § fagaury
agr g |

qrawIa &7 & afadqq g faga $& 4 fid §—9F W 3 § g
gaar <1 991 § % fagaara wy faga-sul (electrons) & agra &
TE § | S fRdY @i § g fagaai agdt g @Y 99 AR F A
T AT T G | T FFLFZ W AR A G AT A faga-wul F
T F FA FAA 2 § | 99 fFh a1 & &g & qrg Frasig afsq §
qfvadq gar § ar 39 afkads & F1W faaa-Fu 987 F1 99 7@ 0
afg aiT % faR 93 gu g1 Y 99 ARk 7 @A fagaary agd a1 afg
W A F Ay e gu & @1 SaF fadi ox A, an. @ 93 g 9T
i G F i

GUR & fraw—Iwds qear F1 AT g9y qfgd wgdA R
(Michel Faraday) & fFar o7 | $UR 3 Szt 7 Woqu FOF §0F -
vy 3§ &Y gy & )



v o AN fywt=

L. s st Y felt Q¥ afcarers, fres fat 93 gu &, %mqgmﬂu
afse ¥ afcads giar § a 99 afaras § i+ fagagra qgd §

2. 39 w¥1R I9qfRd (induced) Fees qraag &7 N wfag
% qfeada A afq § g 7 §dr

%08 & qfga fraw § Sawrea gra faga &1 der AT Famar qar
2 1 ga} fraw # S f5 an 3. A graata a7 § aftada s areafs
gy fraar 7ar § 1 g fraw & Gl iga & Seqe fa an @ W@
fewar ST gFar 2

%I F &7 franl & Fi57 § 9@ gd Fagaara & faar w1 aa
agl angr | fasagu A &Ran &1 qar @ifwT & @9 gig F faan (Flem-
ing’s right hand rule) it @man «r aFar 1

wEtan &1 @19 g & fwm—af g oa9q @9 gu F dia,
T A Aew A A O0F
g & 90° F1 Far (I9HIT)
%= 7 ajfr%f g W il frfa a1

: W graRrg @Al w1 feaw

Fardl § A aftwas #dd &Y

/%} faar & s@ar & A 9q afenas

4 fagaary asaw fer 1

taw 47. qfan & @q g o faw, F agH

T wt fagra—ag fed qraRiT 87 § S Fia g g @Y
s g S Qe § 1 78y fagr staAnl @A & fag s e
aTaT § 1 IEAAl § uF afFael g 69, @ 5 faga geEs gro
I+ foFay orar &, § =R AT St
T osiET MR F gl F aq we
(core) qTAIX & agd ¥ YT AFT FAMAT
Frar g 1 fa¥ 48 ¥ TgAw #F1 fagra
1&ETaT AT § | TH TF A1 OF [IEF
fadd # 1w & QwT gwar § | wfwT &
Y g & fa g1eT &8 AT # Sever 3 \
s & faar w1 qar s v awdr § 1 faw 48, Taaa w6 feg.




g geasta qaEw %Y

ag fag fear o1 gFar & fr aed QAT went & faganw oF & fea
Foagh & | W #agd 1 fGO ST AT wE A AA
F1T 90 AR E | IR F A 9T AA TF BT F FIW GQ Y LA
F qrur ) famr agadr § 4% & oo WY 939 AR § W g qICH
arr &Y faar ad) a4t wdr &

Qo Wo—uq IF 31 IFIT & fAgF-&IGT F1 Heagqw war aar g—
& < sr@ant | 41 § o ato 7o (e. m. f.) At frar & Few
I gt § AR ar g oq Ao ¥ mu fAE-ere £ AT
agdl ¢ | TmAm § fo aro g0 graAy af § qRadT @ F wrow
Jeqeq QXaT 21 3EH Y ww T mO faga-gR fafiE @ § A ww
g9 faqa-gix ¥ ®Q faga-dik N A a7 8

Jrdsa Al sF F faga-ganes § 90§39 F & A
Fg £ 1 3T 9F A 9ry, N F & G F qgd § e FIE wqaw
fo o (D. C.) wearcdh d 1 afx fagamy N fawr arear awd
At ag 9T qgE THFI A < ¥ Oaew gei 1 forw a7 fear aea
Tt § ag swreewdAten arw swar go @0 (AL C.) wEend d )

fox 49 & uF qo Yo faera-ganas
#1 fagra fe@rar war & 1 799 R sq
A BT A AT WA § w@fAT gL A
TIHL F A1 44 B HW A Y BT
99 g1 T | HA: gL AY GIFH F
I qIgITF ARH qu A frmr aww
ST | 3 IFI F A g7 @ g
Y g4 IqA A & a8 97 50 F frard \
TR \

a9 FlEA TF I9F A aar g @t faw 49. go @lo IewEw
faq waemr & fa@ aedw afgs Ff s@ w fagm.
AEdT & AT Sy } 1 Ag OF qaFT (qUefner) wgerar § )

FAIT (W) —aF dfFve F wiga faad QU T96T @rar 3
Ia7 § TFFT (WEfH) Iq T A PAE 1 Frad Tww oF dfwow §
R ag dewr go o (A, C.) 1 Fiw (W) wgenar §




vh T XA fFaE

=g & fag g0 97 I1F qrelt Qo Ao FT FHE 50 ATHI sfa
gfFve §

LA
FUVUTT

faw 50. go Fﬂo 1,

FFAGIRT—TT THIW & IR & aqrar a1 99 & fr afy <) qrg-
qrE T g HITEl § ¥ @F A Q% fagaou roa )t 9w A 53 |WH
fag gaX #iga 7 0 faga Scow @t 1 o afg 93 159 A v a7
&7 w1 Y AR #1377 6T §3 1 F faw faga s @l 59 9w
afg qgd Figq d 1 A 7 JAT AITA Y 13 @ 9L FgA &
amane fag g S AT WA 1 AR-AT MTA FIE qUT I8 FEH $
s ax afx afgq sfea & arw A far aicare ageht w3 A of g
Figa § qar faga S gt |t o

—1 afgaga Fiza & go do Hsm Y
T (TodYo & grar Y faar s 7Y WA
F FT) g A 7 faa I gt
T | TrEwinT 346t fagra ax aamd s
¥ TrawiaT # grasw offw @@E ¥
fax 51. TrAGINT o fagra. fag stga 13 & o gL aR TR )
fax 51 & erFawtdT #1 fag fgamar mar )

wfafer o agr gl &1 SAT—sqaRiE TFARET A m
A FUMIT AR F A FH & 9% T & 157 1 & N9 7 yafearas
N qg ar & Y § 1 Al oA F e 9T S A F1 v A sw @
um FiemE @ ) g gfeEEs § s fagaara & ofedw @R &

~
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e gragia squrds L

W WA W fagamrw S e (fa 52) 1 58 g9 S faggaaTa
gfafts@ o1 (eddy current) wgardY & 1 ag arwr fed) o SaatT &
AL @1 91 qFAY § WX WA 9 S Iz7 A fqgaase § awh
2 | wAEATT TEHT FY Framwar (efficiency) A A §
@3 "fafaa a8 9/ aAEET Faw ff w1 § fmd sy
ZEEHIAT FY ITNFQAIE o FHY A7 FEY {1 T FRU F 9SG TR

1

0 B

==

sfaRksa yig

“) (£
fam 52.

¥ gfafifam fagaura e Qa1 7931 aga 7 amar 4 A g §)

AR F A 14 § A9 § wiafam au daw @ or § § difea
g I g AT gafan aga #u afdm asw QY § 1 Iegww & fog afy
AT ANZ A 100 71z afsa s Y § O SuF N 0 FA F 91 ¥aAq
Sare (V) afE & awe @Y | 79 IIEIW A AR & g7 ¥ ST
Tqez @Y gy |

DT F1 IO AleT T FW AGAT QA F  fAg fmw
ST § 1 AT F1 FH AT wuar qga1 mafas (primary) qur fzda
(secondry) #fzal & @dei & mama a2 fix w@ar § 1 afg Trrgwidc
¥ fgha sfzw & wafas Y w¥wr afys a¥e P § o s ag
ar § 1 afg fgdta ¥ gafes ST ad@r s AT QA E A AT FW QD
Y & 1

et grawtaT & fedla (secondry) o std ddw fva o
grar faarey s awedt —

N s e & a3z
fedha ax s A mfwstﬂtrﬁa’msrxmmﬁw



¥ aw Aed A=

IgwW F fog fredt TrawiaT # grafis & 2200 @z § =i fgda
4 4400 79z & @ fadfm v @ Aiwdsr grafas & g i afz
srafas g7 220 dtee fed 919 @ fgdfa 93 greq dees  fwifea agfa

g fasrsly ST qFA §—

fax 53. A+ Zt:awiaT W}
gar fag wawa fasg.

1 537 T8 TwR w1 Ow ghAEIT

fgdra 9T qreg AsET =220
X $323=440 77z af fgdha 4
ow ¥ Afys Figa g 1 3T gIR
deds WY S9g aq ggfa & fAwef
ST gHAT & | IIAFWW & fAg FAT
afwg sraetir & s @ fgda
Figar 60 &% F1 g ar IF gL A1
Freas HY ST TFIT ATt ST et
g
fgadta gz greg AN3w=220
Xuiess=6 AT
TrAwET & grar—fea
& grawiay weaaar f st §
SET B & | 7AW = F faga
W § fag | gEd FgEeiF N
w27 F fag | F=g 93 wgF grea-
G H & ar fiT g Fizd g1

i

S Ia=T1 fag faamar M@ g 1 sw

gAg § o faeqq aqA & |

19e eNwx A wafq [ & fag
FIFT ZFAEWT A fGT g | arafas
3 w7 A9 A & WX T TFI TG, AV

FH FIF AIST TNF A W & T
g2 F1 drawidz, &1 (match-

ing) TFAGHT FgaTar § |

fa= 54.

Ty ataw a1 wew qfkfaee | faead awA foaT e g



gl gFHQ
FTFIq AT Fr+qT

Iqqraw (g3FW) —uFI0 T H QA FgAl F qreeafiF InAEA
aum foar ST 1 § ) ITNEA F AT & HAT-HAT FiZd QAT AAAF A
&) UF g1 FigA 1 Ut § WY Mgy F I9q1eT AT § | 9T TF FIA
a¥el & sriqg # & yaqrad a1 § @1 ag €99 379raT (self induction)
FEAET & | OF Fize f9gd ead IqmIT gar g ITNEF  (3I392T)
FgAmdl ¢ | Y T9EF F1 fawga auw fear
AT
ITTEF FT Heqqq 37 & fag &7
55 w1 wifFe F| & @@ A7 gFar g |
Tq aiFe § UF a1uF, UF IITEEF (33A29)
5T uF WX Anaz @rE a3 § 0 faw w2
AF FF 77 0F Je gfFE §F g Q@ & Az A 55, SmIE &
FIT FL A 9T 420 gfwr § 7 g g 1 afz  wmeamw & fag smaa
ATTF AT ATIT dTo HIGT g1 qa1 4eQ T Aees azfwe.

- a‘fo
e dice g1 a1 feaw Nar &3 9 Mg F fawgaR | ORI

agdt Aifgn gveg fegw AT #3199 wAaw IGET 9090 AAT IO
TEt 1 1 v g NN ggd § 1 g gug @g @Y @7 agd andr
| 910 R 9w agdr § ag 5 56 & faamr mnm §0

il

AT & g § a1 F N ggA w1 19w g2 05 S Y wia
§ U FZAT AT TG L AT 4 9T qiga § PAaurIr & Foq7 TEAAA
&7 421 1T & 1 37 AT g7 (A FF uRew A fiar § A 7 e
AT 44 7 q¥Edq wrar &) ¥ FIW I FzA 4 0F fFo aro Fo
(e.m. f.) 4=r giar &1 g fao aro go Fige & fa<i 9z fzd mi fro aro
Fo a0\ fa1da frar 7 @rar g fagda faar & geqea fqo aro qo F w12y 39



Yo @ A frama

FEA & o1 NN q@dt § | TP GAT 917 Q@ AT 937 qnar

2 | %9 afg feaw T T fem g @1 F 91w oFaq g 98 A Az
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faa 56. STaEF ® «IT 7 qEAN,

faadia fzar & g fao ato g0 & F1vw 1w %2 quy a1 aF agard |
= 57 & ag wrar fw 9FwR ®7 gy 2, g fRamr aar &

e
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fax 57. ITWEF | WX FT TITATL

I F aud | faAy #39 a@|r fHo aro o wizAl A @v2 i ¥
AT F JAYZA 1 & FIW AT Z1ar § | 28 TFI F F24 327970
FZAINE |

T A1 3L A § ag 7z TR @gd a9y 2 & Fr
TEFT 555! MM QAT oo zesd W GAW 57 sq 2 1 o0 A4
AT Al ZAN B qodassdl WIT AZH RAN (ml(ro henry
. b.) wgenar g



3 TFIY qUT F7I7ET ¥

IIQIEF 9T YodHlo—IAF UF 3I99IsF (%e32@)(inductance) &
fadi 9z o d@o (D. C.) 3 & & %9 aww aE @ fagaay

7
Y fr Aeest & anar &1 96T /9T A G (l = }{ )ag:‘r AT 1

qeg aft zad fadi a wo o (A. C.) & sa av gar 4t i | ek
9% ¥ 78 gqarar 9918 5 o o (A. C) faga & @iy %1 varg
faTeaY agaar gar & w1 38 AT agad WwA F T FFA T AF7
g At ary &1 fady F33 arar fao are @0 Wt (back. e. m. f.)
Td9 AT EAT § | 3T FITW OF 32329 & G1HT o dro FY 0¥et1 To &Hlo
FA AL 2| FEqa H To Yo F A7 3327 WY TF TFITAT TH1AT F 14
FIdY & | 9% ag wHIEE, AT (resistance) ¥ e QAT | 77 wHIEE
(reactance) wo Hro F AFFHA (FaarF) F qra-ara agad § 1 afz
frelY Fiza &Y geaed L 90 € ar & ¢ fagaaru 1 wladd) 93 89
Fiza ) wraz.2 w F L& auae @ (v=3'14.) |

fa= 58, fafiwsa gwe & goaERs (g3aEq).
@Az ® Tzieq fafred aFR F Figdi & €7 4§ gy g . fax
58 & fafwea w0 gzadq femig o€
A& (choke)—usF =fus xR aid Figaw &1 AF FgA § |



YR at@ e fgm
Zza2q qg14 & fag gr: A ) ofaqi 3 a3 Fizq afar smar 1 &
59 (i) # uw =g fears wf €

Wedr wiagd@t A% (radio frequency choke)—za 9FI1T
F1 AF UF FH 22929 FT Hizd gar g 1 gg Aedl @z 1 AF &
FA w1t § 1 fa7 59 (i) 7 ox ey fragd@ 9w @ af g

fax 59. (i) A% AT (ii) e Aagsr AT,

wsax (condenser)—FreY afenas &1 fawdy & A1 ¥ e
T IFH AI1FY 2T G0 @27 | ALY IT arg 9g afenaw I AT (source)
F1 9 fao ato o (e. m. f.) ord FT & AT 6T a7 Afaw fa7a
T8 Sy | wa afz zaF 91 oF ST Ssier gar (earthed) afwras
(conductor) @ & a ag afgar afwaras wT afyw faseft @ avar
(5% 60) 19T § @31 g€ &z F T1d 9T I41 &7 F 7a¢ fax &
£€ @@z F1 WY I 9WIF a1 g | F1E W qEr gaed faad gru afeas
# faga a7 A afag (capacity) ag sy}, Fw=FaR FIAET
faat fasay &1 TS 27 T gHaT 4102 7 UF alee 93 JE@ £ 93 AT

! a !
ars #1 g#1% Fa7@ (coulomb) § aa1 nF w7 628 X 10
%0 faga Ui (electrons) ¥ avaz gt 2



T'eFed qUT FFEET ¥3

F#fgdt (capacity) #gar g 1 #Afgdr 1 ¢F0E s § 97 A7
agd AT QT F W TF 1,554,000 3 T T600,600,000,000
at Wi gA R T g AR F www Argw w0g (Micro farad)
(x F) qar fa=t sus(Picro tarad or micro-micro farad k)
FEAW § |

— — —— —— e —

fax (0. weaz &1 fagra,

7q 9FIT

1 s =1,000,000 7iz=h $us (« ¥ or MI) 1 Az fus=

1,000,000 mz=r migm suz (faxr wuz) (w0 Foor PI)

& gurma (parallel) g7 (plates) ara-am 7@ 37 ¥ %
FeLe A Q@I 2 1 TF AAAT § gA @l F A" F AT A 17 v g 1
79 et & A W g & ¥4 93 97 qARAART F1 AT 99T fan v
AFAT ¥ | 3@ THIT WA 97 15 Af42F F3a@ 1 AT F 0T 9
aeq wafearEl &1 90T &3 § Ffadt ag @ § 1 Ay srzzafaw
F wdiw § arg F wdear e A Fafedy @ Sy & ag 3§ 9’rd #
Trz-zd faz% Frggz  (dielectric constant) Fzaar g\ I2gW &
faw oF gmAraT 97 e, Mgd erz-zdfigE 917 8, A safady
1 Az due & 1 w7 afg gad arg F earT 9 AT T ANTH7T § g900
FAfGEY 6 WA GUT B J1EY & A WHF F1 T-FAfATF F+93T 6 vy

AT 9F FFTALF Hafad) fqma v g Fam o  awdy -

Sy T FT AT XEIAOGE T a0 e
113 xgd

a3t GAFA T FAMIT § A7 AvAd FAMeT § A =fgh (Fax 61 )



uy @ e e

NTF =2 4 % AFT  (common) gl F TT-zEEEF
®iede fad 79 § |

f“"“"‘ & - *«—————--—*1/'7
HATT =13 X NS ™
| /
70 , /
3
l
fax 61.
91y Tig-gAfac® wiedz
ard (air) 1
A9F (mica) 5-9
a5 (wood) 3=5
1 (porcelain) 6

T[T (polysterene) 24—-29
qidl (water) 80
F4IAT | QAT Q. A F 9qg—AfE OF FEA F fg3i 9 <. 4.
T A A AW T FS@ WA G W T @A ez famaen gaifza
A M 1 aeg afk FEeEe & fadd qx w A @ w13 & ag 9ad gt
ager
wE T A 1w .t fFe awagdt {—u. @ & fagawry gang
fat-aT agaar a1 § AR 3§ F@ 97 N weIeq €. A F gifEr §
war fear st &t ag ar-are Wit qar @ SR R M X xar g 0 ag
far samaE s wd 2 ar ) @ aifFe 9 afz N @195 e faa
ST Al ITH EIF GUAT GIA AT @AY 1 T G0 F5G F GG 9K
T. & 7 9T F¥IHI F AT faga qaT Y 2 1 uF FAET O, AL F



T'@FET qYUT FFGFET ¥y

garg # Sl ®F192 AT g 98 7 11’(‘ Fauar A g 1+ {(w=3'14
F=a g€ wraady ; C=F-q F1 $3f0d) §us 1}

A371 9T UF Q1@ &1 AT @A A1AE 2 fF e | wwaz
gzad A1 wHIES WM A7 AlAT A IFIL G F1F W § ) araa
gAY WIT F+3@T 4Y wh1a ©F ga< ¥ faqda fear 4 14 3y §

fax 62. fafwsa gw1T & ®weerac.
afg ud 37T A 24T M TNEG (in series) M & AT ) T[T
AT g (S°F fadi qr fr g &Y. A AEH 97) &1 FEI Ak
tzadw # afinfas wmaz facga ad @M 1 z9%r faga ama aw



¥§ @ TRAT [

TiHg & weaaa fear war g

eqagifits F+g7aT (practical condensers)—%AT F5 TFIR
¥ g § faa7 & wew w0t (paper), WIF (mica=ua%), a41g
(air) axr zaagifafes (electrolytic) SF12 & § | F+e@li & ag A1
3A%F TIZ-3AM32F & F9q § )

faz 62 9 fafiva aF13 & w37qe fzam a7 § |

wmR &  wyear  ( paper condenser )—Ta=x 63 &
§q* FeEeqU &1 1A
femf w5 g 1 wAR
werafaam & A1 97,
st fF uF fagm gaic
F FIIT G QH A
¥ 7a7 {79 @3 g, a9
g0 A 1 uET 97
(toil) & ws arz &r

fazr 63. fazr fasar wgar 2
gsfaza wegeme &1 7@ ¢ M 7. fay, FOT & AT
I W Y NG ¥ qF, Y. wEIw F72:OT & IFIX &

gia o | zefaed g
Ata-gefaea, sar {5
i & 2y fafza Qar
g g9g@ ¥ 3TMER
glar § zax # F§
2 | TAFY aArgT |
AT IEAT § ) AR
gz fa=x # fREmEn
et g

ATTHT F7°qT fa= 4.
(mica  conden- A1 g3fea wigwaT 1 @A g, fa,
ser)--%d FadT w R T . &, ¥, u1g * O,

1. plpu._em TN |



2'SFeq qUT FREL 'Y

AIF TITIAMETF FT IAW QAT & | W5F wfus awesy (voltage) waq
FT GFA & WA 3@ 9 F Feew nfuF Qe wg sy g ok
T w9 Fafg Y & aq9d J6 g |

g FAT (air condenser)—3ag T 3T F 214 & 1 waA
faaaY #afadt azel ast a1 @Fdr (fixed), gay faad) sAfady 0
gzat a1 @Fdr & (semi fixed) R @R faaay Fafady siwr qza
a1 @Far g (variable,

AN TFIT F FEAT
HT JIWT IT  TqrAT 9T fFAT

Far & Sgt 9T FEA ”mm B {,;
o i i\\)
FEAX & 1 AW IFT &I
|
)

g f5g s 21 was s
9 ZH IR AT OF FFEET el
AT | AgAT @ FeET A MI =
uF ¥ Afys gav FEAT @A 5‘% i
g 91 =9 qasl #afgdy oF fa= 65. fin FeeFAz.
udt (knob) A & agdt St § | 38 9FIT F F3 AT (gang)
FeS L FZAWT & | f99 65 7 uF o wIeqy faamn qar g

fagdta ®=@T (clectrolytic condenser)—z& IFIT &
FELHLFAT & FeerqU F1 7971 (33T & Fafady & s sadr §
AeET 93T FIA A1T) Bl W GE AT & | TZ 3T IR F 2T §—
wrd (wet) =W GF (dry) 137 QA gF9 F HF ady wA@ g S
WAET GAT AT ACH A1 A | qagre 7 o qoF  fagdla s
FTET TN G0 § " Fgf 9T I &1 ama fwar 7ar 2 1 3@ gHwT &
F73eAY § AFA AN F qad qAt F N7 A o fa@q gH5T A I
oA ag wa oF faua wgEfas i@ A M gw N E ) @ gER F
Fre R AT & (AQ za8 g fagaarr aamd sy § 1 s fagamy
F F1U0 97 (4-ive) B 9T gerafagn mamze M gEwET G

Ffadl ggadY qedY § 1 =@ eLﬁ W,
TFR & Freea #ya1 7 fzag
Feogy e 7 aafan & fax

W




S aiq AT g

FY q2 97 FA 2 1 93 a8 SrT-gefazs &1 F9 A § 1 werafaaw F 9F
N aw & fag atz &3 S § 1 ag @9 uF AT gga7 wEafaan &
9q9 § a7z & fzar smar 2 1 fAF 66 § za wFIT & FeIA F1 fagre
T It wwar frang af §

fa=x 60.
fagdta w+ewaT @ fagra, @A AT Ia& g sqaq g
1 a2 q3x; 3.

T¥ ST & HeeUT A OF fqawdr ag g1 & fw al qiedadr €1 g4
dvedst ¥ 13 aag & fag afus M T qv W ag wda & fag qua
agf ar | 99 wfuF a3 F1 g2IT F T GAT 1% T FoAL AT &Y
feT &1 &1 e § 1 TawT ag @ qew Qfan (self healing) Fgenar
g1 38 SHI F S ¢ d). & fAg gegaq adi § 1 &I @ zasr
IqANT qEgq: qraT qArE F faular § 1 38 THWT F T F AW
qug 93 A9 1@AT AaAT § 5 5@ 67 @3 aq (Five) @R AT
AAMAT T AGFT Tg @UT g1 ST |

Frergd &1 WA san—afg @ a1 & § afas FeE gar-
AT @ar fad s d1 sAF Fafady sz JA § 1 sFgWw F fag afg
far 67 & . (1) 3 Az &3 &1, F. (2) 2 WH GUS F AT .



3'SFEH qUT FFSET ¥e

(3) 1 s &z &1 & @ %a #3f@dy 3-+2+1=06 HZH U
g |

fa= 67.
Fe3AU F1 AAFAT N,
wraadl ®1 Alag SAa—afz & ar &1 § #AfEF FEE AT
anT fed wid @t gasy Fafed frew 1w ¥ e @ A E—
1 1 1 1

afenfq dafast—m 1 w2 w3

2uF \uf

— i

fa= 68.
grSsatl w1 HTAG TAAA.

gz & fae afz sax afud Fw3e dag am f&a @
ar gaxY safedr freargare s a1 aFdr § (g 68)—
1 1, 1,1 _6+3+2 11
e A 1 2737 6 6
wa: gleafaa Fafadt =Lr="545 Az UL |



qFR AHS
(EIC b S A E
(Resonance and Tuned Circuit)

afeafaq @ (impedance)—fagd 3w 4 38 FqAE@T A
FH 2 fF OF #:3wT F QF @ G q@ gId g q91 €@ dL F faa
3G FTGTHY vmae:z,l, G
=314 F—=qaiw (Frequency)
C wwgaaT &1 Fafgd) duz 4
Tl 9HIT 0F geewdg &1 wpEe 2xlL @iy & 0 L==za®r
7FEa3q | 43 St aqAET A1 AF0E 05 FEAL A vHAT AL gTHEA A
wHIAZ 0F ga A faea gl & 71T 298 gF T an-faqda faar @ agdt e
afz od TuF  (resistance) =X &I AWag @ @
wid (fa7 69) av sasr afemfag aar o
fasaifea 12 ziw fasret o asdy g— '!B‘““v VW - —

fa= 69,
afemfaa amr=A / p2 LY safs R=arar vd &
t 2xic

aul &1 agl w4 § St f& saT qqman @ 9471 2 )

zal gF1 1f7 uF Terdy ML oF FquF  quEg A 57 JG
at saxy afeafaq auar farafafaq 1T a0 AT a1 aadr g—

arar= VR34 (2xF'L)? waff saF aq #1 981 54 2 5 gay
FI FqMAT ST THT 2 |

A9 F o 7 uF F3E AT gF TrEada Fudlag o2 g fran
w3 § 1 aft 3t A wErae fodt fafeaa fagdr (A fF g aiEe &
fadi az &1 7§ &) a3 Nc & 21T 38 ®lag4d@) a3 greadq 1 wxrae X1,



AR AN TS AT &2

(Xc= 2“}{,0 ; XL=2«FL) & a gifsz st g7 ¥Frae XL— Nc
g. L3
9000 I
fa= 70,

gt 1 afg 2@ ary oF arar T A A @ A wFEe (impe-
dance) faeq 2 & fasrdt s aFdl g —

ar. %. g
— 0800 -
fa=x 71.

w13z = v (XL—N\c)* -+R2
stafF R=arar (resistance)
smag @F (scries resonance)-ufz fax 70 & afsz &
fat g &t g |iagd) agaq A a1 oF od wiaadr QW fag av fy
TrEFed AT eI § ST qUAT gHIT MT IT FIFGT 9T gegqeq
T &g Tq A1 Ay afvafaa awr g g amdr

3 @a Nc=Xr. #aiqg 2xl' L= 1‘ 17 ag g fag
) 2wlFC
qT OAT T | .
1

2w V/L.C

ag FaaHr fsra v i 9g Qar g WAE Hadd Fgard § N ag
avfrz gutag (NAF) QT gifF@7 sgmar 21 @ gw F1 afwe
¥ \F7z Waddr 9T agq W whiaz gr@ar g afz & g Aaad W
FNATH § F7 AT SAIIT G Al THrae agdr andr g0 fax (72) & Wagey
F mor wF132 fag gw agAdt 2 ag fagmram 2 0 =3 (73) 9 w-
aqdr & qrg oF fafeaa & g€ Awd a7 F1zq § @FT WA @y @w
frard af § 1 93 @ @A BAEd 9 939 Afqw giar & WL wagdy
FA 9947 AfYF FIA 9T FH QAT ATd § 1 ®FEE AFAT BFIET 9
g% &7 (minimum) AT g 9T NFTA Fa mwar gfus $37 91
gAYy g |

nq: =

0. FiF Treadd MT FE AT AN AT O gar & fagdia iy 31
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0 AN /’
160 \\ 7
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N
b 100
w
80
60
40
LE BT
20 IFETd
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820 900 280 1020 100 2 180
A
[SEEE]

fax 72. solag zave @ifee & Madat six
TEHTAE &1 qeaey.

80

70

50 Y I

] -

<0 -

azq sl N

|
30 v
20 \ |

10

RS TN
[0l

082.0 860 SC0 240 980 1,020 060 LIOO Li40 1180
RANFan
fax 73 sinitaz 2oz aifez 7w Ak Dadar w1 are,
Sargrm & fad afs fax 70 & gzaza 200 fast 2 2 qm
Fafgy 200 famr i 2 @ AT HraaEr g1 @iy ?
Fe 1 1 ‘
2w VLC=2X 314 v/ %% X 1,000, 3%00.000

2
,000,00 00,000




IR B 277 A 82

_ 1 _ 108
028 4 628 w40
1om .
FIEA FY QU qq Q—sq93IT § WF T Fiza@ armfga 48
AT IAZ FVGE 9T F19T T Ad) Qe M7 gfan swe & gnfEel
§ NG 9T 9 Gifwq @ & afz TF F13d 1 zezaiq 3T @) @
QA qAT IFF AT FH FIF I ) WA AT 02 THAL FH A
A ST A1 Agdy ST ) FegE: WA REaEr 98 Fiad A g
T X @ 4T wEd § zafa ag aga Ageaed Y 3 1w e W)
TEMAZ FT JANT GAT F owar g 1 FxAy Fiza Y sHae O a0 F

ATNT AN 77 I F1 9 (Q) FaA §)

73: Q (qq):ﬁﬂa_z.___ Impedance _ <.>L_=21rFL
A EACH Resistance R R
77 (74) o oF Figa #1 Q agaT qv  Aujag afe v qrw
93 937 AT IWIT  fR|AEr a4

=257 garfa. (Ke/S/

A . 1000
3 S Q ;gAr sar § 4%-
I8 AT NFFE 9T g1y agd e T
MY F A zafan s Hedw
il
IN-=1q={1,0p0
< (00 ~]
AAAGAT IG@AA (para- =
llel  resonance)—afz  aw g =1a=(300
TEET AR 3EAdE  AmARAR N~a=[eop
a0 7 1% 99 ag afrr gur § / \ '
< =100
7T 77T wifFz (parallel 10 AR =
. . 1\
tuned cirenit) #gear & /’ \
~ - ~ N
AR T9 g7iFE 9T g waady AR N
FAAY 21 FF #+deaT ot gy LA \b\
T ¥HTZ (reactance) Fuax zd [
Bl Al 38 wlar 9T @mAarag %7304 30 20 10 0 162030 40 5960
WA gt & w37 gfee ' AT A A s
FAITIAR 37T agfre (parallel fuz 74.
resonent circuit, #gamar g Q 1 IAA7T FFFAY T F.F

FHIFFIR INdeg7fmz 919+ qlgeA AT AT,



& @ AWM g

wiFgH 97 ga¥ wfus w19 (impedance) a1 § | T9FT FRA 47
& BF Fedeae F QFT A9 arelt v WX Al § FT A9W A
T tF gal & faudad frar F gwd @) a9 3g Q& g
FET g A § w9 ga gwR afEE 7 QFC @ Ay agdh 1 7y 75
AT 2902 gAFe &7 &FhEC NFG8 & 17 7 9671 93947 § 73
femrar war 2 1 3 wFET o
WA A T aga afas
BT @ A ey wladdl ay,

80

FH | "
¥R axfer & Y o
SMT—y T az N guEr-
. | so
| AAT AT F gifge ®
N . o
et fadtar (receiver) ' °
ua giafazz (transmitter)  *° N\
9 #AFl ¢ 9% 9aq@ fRg 20 yA N
A ~- Y [ \\
S o 133 a0 Y wprgg 10 R
SN 5 [T 1]
AU & qu}a{ai} el 01;0 860 900 940 980 1,020 1060 1,100 140 1,180
Od: AT ITOT W ¥agdy TTTEwEa
. MNIFJAP
AAT W (sclecting) # fa= 75.
fFar smar @ 0 fflax & ARAEAT za08 aifrz ® wwaw alk
gifeq @a7 zieq 1 WG H1 GrAH,

(sclectivity) st axfget & qawr & qra fear snar 20 wow: o

fax 76. amra fraay s1 wagal sEq quan W



TSR =T TS axfke &%

qifFe g M sie 1w (selectivity) &0 far & zafad fehax
# aifeq @aT #1 waifoq 2adl & waw §37 & M7 5§ gree acfwey
F) qaW fFar srar § 1 faw 76 § fidiax w1 wEadr oted aenr s
femrar w1ar 1

TR Iqve gifFe qifed L2a7 @ Naad | af § o awal g
aud wied fFar sar § ) areEl § q4q g gawre grea frar Smar § qar
aredl & #e fafvea gt #1 aqa am & gat 7 far mar §

Atfiag gf®z I wlagd) 9T 91U 489 37 § Iq TR
afsz (acceptor circuit) Fgmid & 1 z@d faoda gEERFAR
(parallel) gifFe IPFee wiadd) 9T U 4G 987 37 7A@ [GFR
aifsz (Rejector circuit) Fgad & 1

wafan srradz— Fax WA= qifFe st aga frar qar 2 Ak
IEF ITANT q71F 77 § 1 WAt 7 3ga ¥ w4t F fag A WA= afFR
faad arwafes samed (vaaa g'exma) gar g, #1 5@ fFar sar
g1 T 9w gaaq gifFe afusar dlad WA gidEme @ &) I,
gFIX & gl A Fiza & fa ax qr@ diedst qur & g€ waady Fv
grae (response curve) 37 a1 Figal & Q7T I F13A] &F NWEIfE
goqizd (mutual inductance) a¥ faT Fwar § 1 Fizal 1 areafE
991ET Fafan Freade grr gafaa fwar sar § 0 afg v sizEl @
zuzgdq Ly, aa1r Ly 338 g av 37 Q41 #izal 7 wfus-3-nfus arewafiw
gqarad LyxL, 3ad & a%ar § 1 sqagie & qraeafes gqameq 99 &9
garg 1+ afe Q Fizdl § qraafts sqqiga M g A safan srade

K= M gimr M afus-gafas 9 9t LixLy & awat @
LIXT43

gFar g wa: safan wege 1 ¥ afus agl § awar |

frl.eq wafar—sax saarar FF g F D awERE A%
gifrz faad qrzeafid ITq1Eq @) 99 gaR &iza & fad 9T qreg 9T
Jq1 WFFE F1 grE  (response curve) S AT qfwS F Q ud
qreeafes SqarRd ¥ fiR wgar & 1 afg stgal &t Q F sgar
s ST AT @fFwz oF & waady av zgog @ @ fafaer safar sra.

# accept=NFIT FIAm |



&& qwa LA faga

&z (st fe qreeafid SamiEA & wsfad F3arg) 9X AT AT 6
Rlaady w1 aeae fax (77) gru safag frar sroasar 8 1 5@ o A
@3 qT i g £ S¥-A¥ Fizel F A wafaw agrar smar § 4399
HAT &7 W =Yer @ avrar & 1 afz wafaw o d@var & afes agar g
A EF QN mar-gaAn waafadl 9T aeds gfas Ay s | g
a<frel #1 ag Afus-F-afus sofar g o oF & AFFd 9 Al
afus wa & feFa safan sganar §

~&1.=0-00!

qI°3 AT

srxyeh
fax 77.
qF{AT F1 AT BFFET T qUT QeI 97 qAE.

wafew & fafwea ssw—t=7 (77) 4 faag a7 gz nefs
IT9IRT T g a1y (*fuce) § 1 v @ifFE wefE sgwiea ¥ wfa-
feaa st g7 &S IFIT AT AT IFY £ IT HILAT A MY ST & A
aqa 3% wgar g fax (78) & Nzd (anfaw) & fafws gw< femm
T3 g0

T— T 3.7 1 . - __ﬁ:. k._.;?.___
— ¥ 1 | 3
— ——

| l"'l'"'

(i (i)

(€3]

fa=x 8. fafwea sw1e & sigd (wafan) & g
(1) wmremfcd gamam (i) grewden grar e (iil) F=wae @i
W fedtad & ¢ eardl av oF qxfv el A wawmFar dd 2



{aieE A Zes axfe g9

wgt 9 fF @ifde Faa oF ARag fiFd af  (frequency band)
F1 AR I AT AT DAAGAT T A0 AF | 7@ F0A F fad w=kd (ideal)
qiffe A1 HFF d qT I AE@T (response curve) fax 79(i)
star gt =tfgd « faw 79 (i1) 7 oF swagifes aifFe g siea 1T qrar
grziq  (response) framr mar g 1 ag wiw: QY feFa wfees aavs
gufwel & A § o frar S g

Afedr & zguz wifFai
F9NT I wfaq
(selectivity) i@ &=
& fag far srar 8 frafiaz
1 999 # afsd 3@ 9FIC
& gifwet &t 'ar gy fax
gAY & @A ey
¥ 979 a afFa (Fafaefady)
TIed FF & fad A T qaF5
Td Zave gfFt a5 &1 gA
frar srar g 1 fo (80) @ ow fa= 79. fretat & 97 = aifea.
fefiae & a3 s afer A zqoe (i) was (ii) =zagrfes
qLFST Y dear w0 weaey fRamraar § ) fox ¥ ag faaga wse @ smam
5 733 &) af fea 9717 2q0e qifedl A e a3 i wd &

1
1

!
!
|
]
|
|
!
'
!
i
1
1
i
|

0

L T S S,

~
-

]
_—
N
= 2 - ——‘
ll; 3 \\ \
o, N
E o \
6
7
7 g \L
tﬁ (]
' W\ N LI
20 ¢
P AT N
B A 5
4 4
L & N\ L
e \ YA S
i CRE=N
438; g 2;::;:2. N Mg NOr0do g 3388233‘8
seid 3

fo= 80. feaaz 7 wizd * wha wiw zgve aefeet &t denr w1 arae,



qHE At
qreq (Valves).

uF e & gega: 8 FAY, qUF, 39, ared aq1 sed
1A AT @A § | TTH § JIIF, Feeg< W 332G &7 amq fGae g6l
# faar St =7 | TEIT THW | atedi w1 qqA fFmar qar g )

ziie me@ (diode valve)—azmaf £ =ar & swwsiq aqrar s
51 & & o 93 ww famasw qo 9 @ & (N2E, A2
wifz). ¥, §A®G (| WY qCFT G
 F a7 & weAT é’rwa% &1 q9%q afz
%Y enafa A Kis it N XY qqE A
Exu fgaa F (electron) fasaq
SUCE-ON) Se-sd g arawA wfus Qiar
SISTEESE - 5 ST QY SENIEQUE Q. fas 1.
FY gear WY agdr Sy § 1 afe Ag wmrd gem A oaww BRrowd av
0 Afus geaq & faad § 1 fagg awa (electric lamp) #
IgF TW ar .% I AT ¥ e R
geed faga s W xga § (fax 81)
9% & fagd FW o7 99 999 qF FE
ITNT A Ay st gF¥ar 7 g% 5 S@
AR A F qrg uw A1 qfearas Ag)
TR | gEU AT 0 3T F weq qfqq
q FT fagaaryr Faa oF & fzar 7 ag
gFdY § A gg Areal FFAT § | TT THIT
F areq @ QA wAT 9feTwF I § wa: 9g fo= 82.
rdr 73 (Diode? Valve) wgam 2 | suits e &1 fagrea

l' q1eq a8 zxt‘aﬁr ¢ fyad @1FX 9 WA 9 qqs g MT ST
THT & | SARW % faq szfear g & Fcad EHT AT AL AT
gFdr § 9T 18T A AT gHFAT |

2. dia==qT)



e &L
fax (82) # =rate e &1 fagwa feamar war § | z@d ww GFar
FIAT AT fRATAE GAT YU AT FgATATr g |

T awa & fagra—smae areg § A ¥ ffFF go s
ZgF AT GG @A § | 9T 38T AT gAFaIEl (A AR frarde) &
T ¥ uF 42q any § a1 uE fafaaar wdr 1 afg area #1 iz 9
g7 faga w1 faur @mmar @ AR (aez 9T Faw QY 39 qA7 ared § gIa
faraaras agdt § 1 937 afz bz 9T =@ A {6z 9z =7 faga faa
amd av Fied #§ g fagaamu agf agdy | SEie Aed F 5@ 798K
&1 w1 A faar war g

wFW A9 & Faar 91 951§ fx fagawa wo fGgasal &
agT F1 AN § TAH ARG FW AT o7 fa=a ow gax #}1 wafea

—

—— FIT FI NAT

frarde

)

€) (1)
fa=t 83. Trale awa & = (i), Wi fasg (ii).

FI & | 378 & FIT A 167 39 GFFT FAGIT FX@ATE | 7 [FaArdz §
frrase e fagasw (electron)are & g#@ (@idY #19, vacuum)
F W Sy £ 1 99 dz wq (F-ive) it § 9@ @97 W fama wu o
F M fg=y & | T9-97 78 W cde FH NI f@ay 9@ & IJ9-37 &
feadz M wfus fAsaq 77 § 7@ ara ¥ QF fagaaru (@ ¥
faraz &1 %ﬁ‘{) FZA ANt \I9 w@E WU g g ar feardz §

1. zrzr ag e 23 avg g 5 area & & fagg & (clectron)
fparie § e as”r I aZA § qtva ag WA faar war § B faaa ar

o7 LY A BIT A tﬁt a’a'a“r 2\ T zrgr faga @iu fraa "l &
agta ¥ faada faan § walq oqz & fHadz @ M g & |



o At A=A faam

frsad aid faga-sw fFarde &t A faad § 1@z @ wdr d
zafag <Az g w=w faga-7w (clectron) adl fAFay | wagae aiea #
BIAT I AT Fgal |

TElE awa 1 @WA—fF (83) 7 Az aied &1 AT
T sus faa gaaq faeg fRaar aar €1 zaq i & 0F NA F 771
frarde wgar § 1 foenie & =0 AT 91g &1 JANHR GU QAT
qg 9U W Al g | A F MA & AL T gar fAgrer @ Sy 2 gar
fasras Ma F1 a7z & fzar s@r & aifs gar f6e 937 7 T 8%

TIANE AT | A FY dleds A AU F1 q@rarg—alz Frd) e
17T T C[E T q1eed & AT ar I
HIU I gT agar 7 fF cqz 97 gn __Jr;r
zas "wfafag @z A 91 IgFT Aee T
g HY fadT @y g 1 fa3 (84) # faq
w3 gz gIa T qled T AL G A
Iy AT FT FHAT & | STH-S(F v
Y A6 aFrAT STIEY & GH-3T Y =

()
O

T

Wagdt g fax (85) @ uwk @i fax 3.

areq F1 we deEd W GIU FT GEAFT S B @2 T Aleas AT

femrar qiar § HITT K1 AFGH AT FIA &
AT AT F ITAT—SAE 4154 faa waxa afwe.

# Q& v uw §Y fear § &1 gHAy § | zafag 39 A@T F STAA, T
@, (A.C.) ar @Y. (D.C )aad s gufeag @ge 7 & =af7 #ragl
gaT W & fag fFar srar €0 gAY, A faga @ Y R arzanr
agadl § | gafag afz uF area & feadz Mycdz F g g . @
T Y AT & fAT 94 (4-ive) M A B I & (AT FW (—ive)
AT A GIFT 1Y IW gag agi 99 {5 @e 97 QO | 37 IFR areq §
gFT i oF & faar & agh sl o (A C) @@ (D.C) |
gga st | (famg gwzw 17 § fad)

fedaga—asww A & aqar w1 wF0 § & GuF (gieder) &
Yfeat Az wafa = g aafaa (modulate) & st Iy § 1 =
agq g saf wrg W & fag Wed AR eafq w) @g¥d maw Fw@r
TAAT Qar g | wasy 7 gafaa Wear-agd & § safs wanw 53 N 5@



qleq ¢

fgar v fedama (detection) #ga § ) fedama & fau siwie amwa
sqaq f5d I § 1 fedvma
#1 farga aga gwww (12)
g fFar war g y.

zrte qea (Triode e °
valve)-ga¥ gtz area &1 €

auta fear s w0 ey 4 /
areg &1 ST fzdzmT & B3 4
faw ffar smar € 9vg @, A
areg gIu @gd &1 gfumar / i
A Fgar s gwar alk Tz

- i~ o 20 44U 60 80 100 120 1140 160 180
e & ferra e F 99 TF ir Mera Beea
TAFIS [ AT qT T4 qled fa=x 83.
g faga-wgd afud a1 a1 wmls awa § iz A Aeew wie g
GFAT & | g AT WA g F1 a¥gey.

THANT A A TP A2 & ®T F QA1 3 wlT 3@ 9FC A I]AT F
T fas FgamEr § ) @ W A awa T (triode valve)

%1 W AN
Az

faz
—{rAaz

({0)

fa= 86,
T aEE A @A (i) 6] g (ii).



W aw LA fa=na

Fgamarg | fax (80) ¥ Tz awa & =0 o 9EF fag wm F
At sd arar fasg (symbol) fe@mar qar g

Tl arwa § @z awt foz A Qew [T @z g w
AFA—T AT q17q 7 oAqE A7 N 72 qur w7 g7 Ja 7Y 9T @2
frdT e § 1 afe u& 21z g | fa 87 & maae 42 @ & ok
firs dedst sae QY foe drees qar <z 9T a3 A gru & faA (88)
& FATIT T JOF I

e qr o fafwa dieds 37 93 @iew N @ iz kET g3
fote s § 1 afz faz Ay
AR FH F FA@ QY G
F9 g9 @rdr g afz fizg
FY Alees Afyw FW 1 ST
ar oF fafzaq arwds a¢ ana
4 gFT U0 Fgar 4z g
St g fae A ag aweew
fog a3 awa 7 @@ ww
FEAT dT { TEr 2, 99
ared F ‘Gz ATE dleds fa= 87.
FAN § | T qred | oz deew adn faz &

77 afg f73 A e 79 Aedw AT 9T B G FAFEY LA0A
FW F @A 9T @@t wiF %37 & fag sasq afee.
q AT § IFT agT Al A1y 9N a%g 2 AN Nedw wiaF Az 9%
s Ot feafe s s 9 B fre Aeds ag@ 97 awa §F @91 I8
AT IR0 SART agY Azt | gq feafa § fearde (srqan da1z) ¥ faga
gu aned fazra-Fw (electron) wiz gru @i fad ad § 1 39 e
# 1T 28 afaw 910 Adl ag @FA1 | 9g 91U Z@ AT FY WA 1A
(§%%=7 F3e) Fgardt &1 Mm% 4 g farg 9T 98 MU q@1 gRew
#3d § ag 9 farg (§91%@ wizee) Fgamr §

aqq Jfax (80) # aea & fafwsr cde Aeasli ax frg Qrads
%ﬁ”{ Y AU F@EE O 0% (@if=T) g fawr wmrogo

1. s ag qraTy frart ars 1% Fraexfee®s #4 (charace
teristic curve) Fgrd § |



i) o}

39 T.% ® ¥ a3 @A ¥ @ig ag fe@rd wgar § fv afe fus

7C.6 M ,Ik.,_go:i\.
5‘0"%& <1
/ dywa firg
S0
a [~ 4
/ e
/ 5
30~
/ %
h
/ ‘F
/ 20
/ 10
qu;?:g //
-35 -3 =25 -2 ~-15 -1 =5 0 5 1 s
frz Peza AIsea
== 88.

T qied | fag # NeEF AT @T FY W 7 gEA.

N o |

7C.6 7191 eQ
¥ ? a\
K Atk
6’ g% i

/
/

<N

NN
AN

o i"i'emélfn_ 3\0

\

A s Ak
A .
> / 0
|~
-35 -3 =25 2 -5 -1 -5 (o] -S ] (B3
fag Teza FiFzd

fa=z 9.



i aw@ A A=A

F AT 0F dee (—S5F —153F) &7 FTT Q@ IgN FA QA
FT & fag (ara § Q& ITAT & AU qZT @A B (G, @ F qAweA
30 dez (230 & 260 aF) agial 93t @1 9g w4 gun fF fas ax
& gd F de Iadl "IU 8-ag gRAr 2 faad fF cd qv & g3
30 =ee |

F9TFH qUT I Md AT & F aed A GU 9T @ A A&E@T DY
HGT § T FY Neds &7 4T FL TAT Af4F A & | TqF0 F W g
2 & fae iz &y o¥err feardz & wfus @@ @AY § 1 9@ 19 & K07
fas &1 wwa afas Qar § 1 fas 1 gwE wfus T & F1w g qv Y
g8 NS NeEA e qT Y T FE A ARST F AT IAE 1A § HT
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1. awes #1 frs ww A% & sy s 3R F1 Ag diadr )
T FRQ AT F T A qRST § F 9gT 79 Al I ATIAFAT
A g

2. @ ‘% F agFl § ateq 1 g Faq @Ay ®Q F1 i g 0w
qreq Feaefee® #4 & FaT T WOT 9T F1F F | @1 19 J afuq ¥
SI9 F1eY aleast Sral &1 aar afaa g Srdr g

g% § g wW @ F fqu gaq qzq Fw & J1E 9T GHAY G,
93+g faselt & "@d aw Wear sfe § wan q2q& F1 907 wgfanaas
giar & | wa: wfugax ag+i & g 1 ww &@ F fag fax (101) &
fe@rar Ta1 ST FA G AT AT G

fax 101 & frard 77 gxfez ¥ e & dA0s AN 7 faaq s
F &9 UF AIYF W FTH GAARIE TH Fe3+g< QAT TAT § | 967 &
AFT AT Y GIU TH FNF A ZIFT SAFA | JUF T PP AT



to a@ A [Fae

FT G A F FIA 39 197 F QA1 G0 F AT A Fo A v
Ig AT 39 A19F F AT AT IGH QFLT FgF AN GIU F qUARA
& FUa PN (A e=gruXawt) | z@x gfafaa d0z @ s
F ga) faX & ;s g4 Qv waAF @dwr 7 fuzr uw a@EE @7
U faga faX ax g & st 1 a8 qwF fag AF araw Fga@r g |
59 571X faz F9e A wden ww wWh &) T A 98 KW RIS F9
W qNE 98 qgF & 69 g fawe w36 § 1 afug 9 ardY dees aqr-
AT ATT TF FFI7GT { QFHT qAT AT § | 9 FA I, &Y. 9 FE
SWTT AT AT G qF T a0 A FF AT Q@ FT AR
H FT AZY AT g2AT§ )

F9T afwad auF 9T FIGT 17 9GF adF F F1AH d1F A |
W 9F 9957 a9, arsfan aigF (biasing) 2iT #3qv a1 mF 38T
(by pass) Fgamr g |

fax 101 & fawra wg axfFe & fafaiq wimi &1 safasmaag—

C{L] ag®

ar. | arsfaw aus

ar. 2. FafaT qraF

. 1. g qIE F2GR

F. 2. ag #IAT L. &1 A AFAT § I5g

afad &1 S qIAY T d FEF HT TR q16d I (AT 9T GGT A=Y 2
gaareAs fadaa—AT aiuF 33T qqT @HAT G S Q¢
auF| HY qAqT FY TE 2

T dqaa
1. zad sred (cou-
pling) & fag aigs
FT TAWT grar & |
2. z™@F I a9A

7T THIT & a6 &
swgarz, !

|
-
1

|
{

geaiy wasaq
A A5 coupl~

g) & fag gsaiw
FHT FAWT AT 2 |
ZgF IU Jied agq

qIF AT A9F q
ufas AT TIERTT

g137 q9F ¥ FW

dar g

TAGIAT qaFq
z9d sirg¥ (coupl
ing) & fag zmw-

HHAT  FT IQN-
glar g

9T I 999 qay
nfas gar g



9% &9

3. z@FT gA WA | gAF0 9O AN Y zgwr sayr cafy A
eafy #v @gd adq | g afug FW & J a8 yaFd FA I
W & faw gar &1 .| fag Qarg fag Rar g
4. zad fau cEle | z@k fag @i qur ’ @H 9 awd &
AT §AT QAT ared | G2Are AR AFT F | gAw Wedr A agd
qTFT I 1 awd sgF 59 S 4 T§ EE w1 ST
qFY & 1 E wafy afq ¥ fag
| gar g

Zgre AET qur gr TiMwIET qasa adFs—3qC afua @A
& IFITF 9% gq@d: =3fq #1 95 F 947 (amplification) F fag
gAWT 73 s § 1 =afq asfa & fae sz 50 & 5. 3. &%36000 ar. . 3.
TF &1 AR FT GRA IGT FIAT H(ALIF 2hal § 1 00g Wed g &
q9q & AYAIFT agT BIE TG Y FT a5T FIAT 21a1 & | 393 wfafkaq
aifed @aT 1w g @Al F quF FEAT A ArEWH QAT g | 59 G
A H 91T FF F fAg gurz gufEwE &1 9T F3E0 9gar &) e
feetat & 3fear adgs (r. [ amplifier) & Fafan (coupling) # fag
Zg7e gUEel auT 2a7s ZrawIAl &1 AT fRar Sran § 1 Wedr agT aga
& fau 41z areg w1 aAw frar sar § 0 faa 104 7 oF Wedt age ads
F1 ez femmar mar &

LT

2 afifr St
& 4

!

fax 104. za:3 ciawAT waga Wear gy ag,
@ giFz @ area & wfafaa feafafes am ada g a0 &
YA § T ITHT ITAWT Y aqrar w4r §



&R A e frar

areq Fr avax fas f0s ¥ S g8 | 9g oA qX 9gAd Al
WAl (faga-Fal) ot aft w7 F3d@ § ol 38 FRY @ 9 A
faga wur anfag agl o @53

T fre oF aigF F g 97 faga S ¥ & w0

FSAR qq1 33329 fHaswT agre giffe gawy § 1 5@ Tuse Aufwe
FI G (resonant) wagdl @ F3aT 71 #3fad) agad § 9T 9T
&l g | 9g 2478 qfFe A6 &F AET F1 9 Shigar g(couples)

% q(eq ¥ AYF—UT aled ¥ UF (Afzaq @ar ¥ afus a9
(amplification) agf frar s @war 1 afz 3@ afus adq N a@a-
FAT g1 AY &1 wgar wfuFw aredl F1 ITFNT FIAT 9547 § |

fs-wafan! (de-coupling)—sta ada & fag us & a13 ¢F 34
SFIT FF AT FH § @13 FG ¢ av 48 Ara9qF & snar § F scd® awea
FY cAE TAT TN T &Y AT AT Ao & H179 F Geged 7 gl | AW
d2q waar 1 W A A qredl S T 9 ANedT 39 & 1A | Q07 AT
& ITF! THAT A dred] FY cAe F qifrz & it & | gafag afaa &
SR AT WFFET FY Al Fear gidr g 1 @l areal & fag oF Y g2
F & FIW ag de2a fafueT aredl #1 cdz qar eAT 9T 95T A g
afg € 91eq F a9F A A FA F A3 004 a1 99 9% ¥ Wleaaz
F FY AT F F1RA ITF7T w14 wfAfzwg & war g )

B UET ) g T F fag 945 aieq F1 o3z #WR T & fag
TF AT F2{ FT UG far a1 gFar § | 9g TeA ared ¥ g AT
92q (star el weq &q) @1 S9N aga HfeArs A | 7@ FfEAE A
WA T faw wF Sqmg ag N & 5 afwa Y o ardy Ada fafesa
aqredl &1 92 T AT § F28 aF 7 9§97 0¥ | aredl FY BT UF LR
9%, T AET F OFA & fAq oF qus (qqar gza9) W FIGT FT
S9aw fear sar § 1 fax 104 & e a3 a9tz € g soqw fearan
T

fa=x 104 # ux 1z ga5q fsar Wrardr qdgF F1 axfee feamar

1. De-coupling De-+Couple
Couple =sitgar
De=agi=De-coupling =57 Far



7% 83
T g ) mare § aaF ar (1) @ s¥ac & (1) &1 Swdw
ared A fre & faq ww A grqa 3 F fag fear mar §) 2ge
gUFT AW F Wl A1 GgE@ FRATG ) AaF ar (3) =) F¥E
F (4) Wz 1 d2q ¥ gan A & faw (fegafan) & sm & @i
T8 @A FuF afad A1 AR Qe Aedw #4235 qged
¥ QFar § 1 afyd # JF aredl AT T A% At § waQ: ag FeseT
T fafa Y & 1 39 9F1X a8 AVedw q2 IF A5 ag=ar w4 sfeq-
AT A HT FAIAT A @AY

L L=

ar. 12ar. 8 ary

%

afaa vgfa A agt

2 des Lo
T T T

fa=x 105. @Y @iea qa7a aias w@aFq adF.

.

fa=xr 105 & & a7 wa73 aus q337 =afq ads 51 avfz feamr
war 1 5w wifFe § gaaq fafwss wnl w1 Fe freamae g
AT areT—aqw

Fe3r g &. 1. FAT A1 T q9q A7
w  F 2. ehT fegqar |,
y &3 ag T €1, GY. F1 AFFL T G F) W0
areg A1 1T aF g T 2d1 2 )
p &4 cqz fexqax
. ® 5 FA13 AL qrA AU AreT
y & 6. ena fesqazr ,,
. &7 e feFqae ,,

v 8 %o 8. FTFE T JFAW L
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qwa A faa

AT FIAF  TGT AT
o=hT fevqax ,,
we fedqat ,,
Aeq arAraEw,,
fas <= ZAT qTET
argfan aas ,,
o fedqaT ,,
Wz fewaar ,,
S ardr AT9F ,



FNEAT IHW
Frfeaaze (Oscillator)

gigdizT & a1 A W 75 qng Wear wagdy A1 faga-agd AN
IAZAFAT AT & | GIERWE: U §1. I«qEs (alternator) 50 ar/a.
(C/S) waawt &t faga ay & a<g Wear # 100,000 ar./@. & a%t
30,000,000 ar./q. qar zaq »ft wfus waadr it faga gEws §dr
g | g3 wfuw maaqr #1 faea fRay ot aifas s S@ fGge soEs
zafs ¥ I ag @ 91 aFAT | 3T wyaa faat 1 faga S @ F
fag gy axfwez #itx awal %1 sqaqiw frar srar § o Ay oA zafq
FIFIH FT AT A FI9 & fAC 9937 aeq  #R a7z gz w1 g4
mifegdzy FFATAT S |

mifeaama Sear £37 & fag aaee avfee w1 wa@n—afs o qar-
AT Zg7E gifFe & fay fady sz T g fad sid @ §9 989 9=
FIAT FTA FY eSS J AT &Y AAT W I3FG T IHT qIA - g
@ (fax 106) 1 %3 aa7 T afk g2 gaw v NF @ 589 7

E
l

N R
WA
\

b e e

————— e~

fax 106, =gz axfwe w1 mitaaqa s 7 & fag qanm,
qEA ATAY AT &7 GUIT | 93F F9F 919 & A3 | O F 3@ afeada



L8 ‘ qE LA =

F1 faQy F37 arell Aiear dar et | 3@ AT & Fw frga-ar
FgAY § 9¥g WYX A9 WY &3 A F FRW 7Z fAgq- @ FEEIH @
IS FIAT € | FF AU 18 TR H FGA 19 A6l Al GHTT &Y
Y § 9% TW G4T qF F7AI KT AMF NI IF AT g1 SOQr §
fa7 106 (@) #a: F379T ¥ 33989 7 ZIF IV qg7 Al § | 39 A
H1Y 9gd & faqda fear & agdt § fax 106 (7)1 9 997 a7 Fe@T
FT AT GAIT GV QT § T 39726 A IA alezd F FHIW F38T
faada faar & =197 & siar &1 3@ gFIT ag Btar A gad | §
TAF FAEATT TALY HIT FeAq & g gUfEHe § g1y A fgar arearn
qEAAY § W 7@ afwr ¥ @ A T Q) AT & | 3§ GHIT FeaA
T & F wrEF AT qifFe € WA waadl F a9 gy § ) afg wiga

F¥ 3338 L qar &3 A1 #afgdr C @ ar WA waaat

—2_17{/?6 F FUAT 0 | gzady I AR w7 av wfaw aFC qbp

F INAT FFAE) W AAIFFARHIL AQAT AT AFAT § |

afz Fu< afd seadq M Feeqq & ar faega 9 @ Qv 399
UF 1T Ieqeq AMEqATT aVAT AR [FA | 93 IAF F139 § ar9r gray
g safau gads smifegdaa & Aezs 4 Qdl A@Y § IR 79 9T AR
mifegagd auied &1 ST § | AfT A% 3708 @A @ A A AAWT §
fF faar afag sg wifedze ¥ & el & ol faad af@ siga, #3693
YT IHY SeF A AT F 37 2T g ag 37 afwT F1 & Iy

gY 1 frgaq wifegde FIA gE IEg F1 A=V1 SR § | AL
§ rgaw (QaF) F IAF & fAq g7 gra var gagw far sar § ey
sdas wiftgand ¥ o& ar afra & o1 8% | 3g afad g@ gw & sy
2 i wcds ar mftga Al @1 9w 9 9 13 | f33q mifeaae § 9
zdY I & 6T FV HEARAFAT AT § 94F TAH 47 g afaq ad Qs
aFdY | gud wfad A F faq area w1 s fFar srarg

fax 107 & area mifeaaz &1 fagra framar o g zad.awea
adsw (qel®tR) & €9 § F19 F @057 70 | @A @ 9T A a3

1. faziw s#ay 8.



IREAZT L

exfFz qT 91T Alead T UF W (72 FY g Figa grar X feay snar §
ag Figa zgfaw $3a2q F fFe w@r sar
3 faay F ITIRT gTU B AT 8 X
Seqea g1 S 2 1 =" wifegde &1 F
FeATAETT QAT ST AHAT & |

faa gaa mfegaz & faga-ara
A F AN IW qwF A A TAT
aifre & afgs mitgags sa & I
g | graa: ®9 gug A% 4 wftadad <
qare 2 S 937 39 qFE A 3AH 0F fa= 107.
g w1l A1 qRETRE ST grer faz Ay arfeg 2 fagr strar & 1 aea
ZAFT FIT FIAT § AL A A4 AT AT 92 04 19 2975 qfwz 7 mfeq-
Azt &1 AfATT 471ar § | 39% FAcawT fag ¥ 2 Afus dAedq agud
g Al w@e & zxrs qifre 1Y deda o AT ggd & 39 afwa Bea
¥ frg gy q@ @it dwew uw fafeaa dAieds aF o= sndY § #K
ared mifeadz FIAT QAT g | mifemagHl &1 afeqm wael wWA & fag
ag wrams ¢ 05 faz av arfeg & s arely afsq, siged &0 amer &
FI =47 g ardr afid & auaz gy 1 afk arfaw & A arer o

zay ufus g & mifeasadt | afvamg agar g afe w7 v @
gfearay 7 g |

FAT F A F A@ MlegdAzy § uF aws wifFe M A §
frz gz g7 awdsr arfew I &1 wavy AFAS § 1 39F 919 & A W
n1azas g % g 1 afvg & R ared Aweds go g1 € 9w ada
F qz91q 98 A F A1 1 azid | afz fax (107) & axfez & frg ag
AME A€ 33929 F AT AR ;gawam 7@ ;A walg faw wvaw

20 9T WX 20 F1 QX fgg 9 @ fear sg @Y wifaaaT s &
Y g

fafwem mifeasiz avfwz —sav afwa fagra o ga3=t aufEw =0
fagra frar sir =1 § 1 fagiaq: 3 @Y gama § adg Aeew 1 g arfag
37 & qa9) § 77 A< § | A9 ¥ 5 yn@ gfFdl F1 9 agh fean wan
géa mfraser—fax 108 # gigd (Hartley) sfemdzz &



L5 a@ AT s

qiffe framr war g | @i 2gee aifr @7 AR fyg & f= § amar
a1 § 1 forg g€ Aveds w1 Hw 37 F fag gexT FIOF wT fEAaT (waar

3912) § A faar war g gEF W
aqg gfFE 97 I AT T TF A
frs T feame & v § faa srar g
ag afuq @FT gz gz &1 AleES
agrar § M &5 fag A Aeesr ag Sy
&1 2@ 9FX ared Aifeadz HA Awar
2 | TAF 9997 FeIeT F.2 2 A e
F1 fog qv agf ag=d @) NF 7 I
A gl ez 9y qgadt { | #WF T 9%

%2 O

fa= 108.
gEa mifeaaze.

I+ T &Y. AedS F1 d2q i wE AL QA

T gifFe & 9Y. 4@, awew aaee gifaz & @wEraz (@iz) AF
AT 41 I § A qg W (AmAraR) wis aifFe FA@r g 1 a8
2. A, AT TATAAT & TIA 9T quag oY 81 91 g § | 99 feafa
F faz Y d20 9T FwEn TAy 6w e A7 428 qr amar sar g’}

F3gT . 2 faz o a7 gifse &
AT 7 gr Jar @ 1 zad wfqfaa ey
ufa® arar F1 oF aigs  fFaez § s
fear strar g 1 g9 afEz A9\  "iFEE
A8} @AY 1 T@ FWA F WAL q qIEF
7 gifEe gar 957 § |

srafaz mfeaqzr—fEs 109 &
swrafre & mifegdaer (Colpitts osci-
lator) 1 a¥fee fammar mar § 1 95
gied afFe & & 9919 § 1 daa s ax
37 & foq ANedT €33¥9 F UF AMH

fax 109.
gwrafaz mifcadez.

T qT FFE-AT A/ A W §  giTsT O Wi ¥ e & A g ) 59
IFIX Yegq aifwe © a3 NET §-2 § greqg 1 Ay § ) 37 gUwHe .}
WA waad & 1 N #. 2, 9t fe Acag . §, # afmfaq safady
T ¥, B eEE o Al 9T FI ST §



H1fRanz T te

23T Az Tuve fue mfeadzr—fa(110) 7 247 @iz 277 fae
mifegae #1 afEwe fRamr 79t § ) @R @2 A6 fus Q1 & aifse
zgre wA§ 1 frs ar Aed @z Ak
fag & @iw ay safgdy ¥ v g 01 .2
af ag % afqdY wvatea g ar <z /7 frg _T
¥ A9 oF 7 7T FT FeSAT W AAT AT
gwar & | (o 7 ag #e2eg7 faamar T &1

mifegAzT w1t maaa ¥ afmar—
aga ¥ endl o frea-fee wafaat )
masaFar gldl g | 7T #Af & fag ggag
gifeqazd 1 WFd 41 agAAT HEAF ¢ |
za¥ fag egqe axfre § afafaa (af-
Faaie ) FF3aL 7AW 5T oy g

WA TN W@AT— ZFgATE qoar AN N gAFT A7 7 meaA
FY A ET Ty @AT AARaF g e fF aqan an 9# § b mfimaze
FI HaaE AT 27rE gifre A WFT Hladdr F qJUIT /A |
qIAFT qIT Aea S I3a94 g qZ wHAddr aga Ay | HAIEr w1 9
aftadq ¥ 3919 & fau fagw s &
A & II-1T 29 IFC & 23989 A
FeSegUl & Y ¥ fRar sar & foasr
0 JAIGFA FIA4 I 9T FF I3 | F9H
1 & ggee aifFe w1 e s &
a7 W ag fFar S aFAr g 1 aga A
w1 9T ZgrE |ifEe F 1T g el
&1 Y gaw fwar srar g

gezd wfeamzr—~Faa 111 &
peed wifeqdzt a1 aefee famraar §) Rz 111.
Fezd @z W frs & A= F awar qar rew wkawa.

1. 78 %eza fe2aqa & faqg wasq Feedl § faega fusa § 1 73
Thfed (quartz) F1 FIEHT 97T AT F AR T G917 O § | 18 g
fadiw 51T & mrawot (ee) & d7 @1 WA |



Va5 atq Lfea fraa

§ | FEeT T 3 aifwe F @ awa epagR wwar g fav 112 4
QeST W & Freq WX IF0 @uFer (equivalent) wifipzr frarar
Tar 31 FeEa mifeaazd A wiaddr aga el Qidr g

faxt 112. wezw ot gad auwe afee.
mftgdeT—zeiaHley, gu §31e1Ed WA 7 wawi 441 § gAw 53
S § | I99 § qgF A FT qWA qEqF A qeq fwar qav g



JTEIT TF

fgéqﬂq (Detection)

SFW OF # qqAr ST 9F7 g OGF s (UeA) g@1w wreq wgd 7
wafq T Weal 1 @g? facell g€ A § 1 g7 ¥ afgd zad & afq 4y
AZT AT FA[ AazaF g | gieafaq agd 7 § @3fq A ag gaw w@
FY fopar F1 fedamT #ea &1 fedawd qar g% fAg sw & @«
q1% IgAT 1 SEgd N 7 I fFav @ g

fedama—uF i 3q W feaaaq
F1 a0 frar s 9% § 1 fedama WNMWM]W”WWM'
g gufaa @gy # § =aft a1 gy
gqreg &1 S|l g | gufiaq @gT A
e & wgz & gfma (ampli- *!ﬂﬂﬂﬂﬂﬁ" nﬂmm nﬂﬂﬂm
tude) safr # @gd & wAWEC 2
gear-agarg | (113) (1)d uF
gufigg ag femrd 7€ g 1 39 @gx (‘\/\/‘\J
F FALAM AT F ) A eafy 7y ° 3
Az & HAGIT geq-Aqq § A
zg¥ § =afq arg mf‘r & fag zasr A A,
TF g WIT AT 5 | TF S N N7/
& 94T gIU ZqF1 GF WET e fa= 113. fsdgezt w1 fagua
g Sar g (2) ) 2@ THT 95T A7
A 9IAdT g5 A, 4 qar g

-0

a3 <1, &Y. Asa) @ safq QA &

I azad § | afe zgd  ea 1

g & AAIR afkadq G frar ' T

w1 & el qreg g (3)) 9fk- f|}2

g9 (broad casting)# fag sra: AV

500 agar arzfra @ afrs Nagar l,lh
FI0F arft st § g eifr F 10 i

aga @izt (10 @ ar /@) as &y fax 114. ses fedgzg o1
g A Y § wa: g axFar ¥ awa fFar nar afwe



goR i e ==

nad (Fa1 91 gFar g1 =7 (114) § s e gaq fedaet &1 gifaz
fagar mar § 1 zad dEad@ 3 1 @ut ®Esmsd 1 ov Usar =gz sra
2t & 1 ST ared ¥ 21 FFA TR AT T & KT q1a1 § 1 Z8H
w2 dgaT Wedr gy faww S § qar @wF a1 1 a afq
g IIed &Y A E |

Sudaq fedzex wifde # @ 3o afkaqa & wagr fFar
siar & 1 fa=r (115) & ag afkafas aefee faear aar g

=2
TG
0

# === é
T2
qr. 2 qr. 3 T

<

fax 115. sy fedgaT &1 aifwz.

aufy zawt ) fagiea adl § avg gaq dear age afys swe)
€T § AT G AW § ) FEGI: TUW AYF AT qqT FeeAgT F. 1 A%
F, 2 fRasT Uedl wlaqdlt 1 agd 1 HAT FT W T | 4 YT TH
F2 T 41 A0et wfud gAY ward 1 5. 3 D E F AFar & 69
waf mlaadY gad IFT A 3 9T 9gH a1 § | A 3 safq fagas

R fegma & fag s qiea 1 qaA fwar a1 947 § | SAle
& nfafaa eea qar 2dls awg g W fedama frar s asar §
AT &F aua § 37 § 58F F g0 59 991 fedaqa fFar war g ag
AT 4T F |

weed fedqer—faa (116) # seea fedser &1 fax fammn
TATE | HELA F OF AAAT F THT G AT QI HT SFIT AT @A
&1 7T FEEa | & frswan ag g § 5 gad Ada are ¥ QT FEea
# I FLAAT F TA A § 937g 99 farda frar F e A qaw



fezFqs 903

gFaY zafay a3 feea N T & g § swagk w3ar 1 faw 116
% giffe § ofae g0 g1eg 9 sEda g 2 6 A d 182 qTArd

Y

TFFBRL
N

NI
'

il

gl
£.2 zm.l 'm.z..l_ 2

fas 116. weew feaaex
fedt @z Trea § QFCETRA A1 2 A S § 1 A H Y F39A F
& fzarr & G0 A F FIRU ACY AGL FT AN 1 FIHIAF 2 A
AwT At Az frsa o A 3@ 7R dena & qv wafq A
agd fasr Fqar )
Z1AE areq F (E2FqA & faw 7w

fazaw feaazt (gridleak detector) —¥iw # fezwa &
fad Fezat &0 AT oAt qar ar | 73l TS A0 FEEA TF & TFR
¥ fedqe FNq § TG FEEA & ITUQ AT awed fedard & fag wgaq

fax 117. fossiiw feaway,

frd 73 | Tidle @i & wgaa gu ) faw (117) & o g fedwew &
qufre feamm aar & | g @xfFe & caft #1 w@gx fus axfre & @ng



Qo¥ @ A [Faa

TF FEF 9T NieT FdT § | 0T 9T ;WF O IANA 2@ FF § QHIL A
g, Aa: ag faseiw fedaex sgamar €1

zg gifse A fag qur fesgz eale Fz qar fvame &
STET @gagIX FQ § | agga: fag W faamz @1 fedfren aifwer fax
(114) ¥ femid 7d =iAlz fedaex 71 Siar & § 1 &= & areq #¥ fas
93 FT AT AT AT Y A TAIZNT (9 aX AMA gU AT F FFI
M § 9Tg faz av amd gu aigs ¥ arr wfys Q7 F s (g
2310 smogw A F agF fag 7 ama sy § ) WAt g &
HY AT H Aleew &1 afwmm Usdy @ge & afwma & @i =zdr-
agar g | fea @g 9t 7 1A eafy @gd F wIFR ATA-AEN §
ga: fus F¥ Qe Wt wafy Y agd F wa@ qedt-agd §

#F 39437 G2 F1 U a9F & ©71 0 fq7 fFar @1 agar §
fearaF g @ wgr g N fF AF FaV 1 & oy fF doF g WA
ag A gafag @ af 4Y | AT areT g9 AGI FT A9T FT QAT

79 9F1 &1 fedae aga W awed Fr AgT A1 o feTde #T
g&ar §, Faifw zan fedqaa qar adq AF1 § 1= f5a J1q@ 1 9%g
3 GFITF fedaeyd wwam a3 2 fF 3g zfus dea & favaa
F1 AF 91X fedqz agf & gFar)

37437 wifsz & =afafad s @ afse A w’] AL I
fegac #7 axar g fax (118) dag femmr 7@ g @ afwe
420 g frz 4 dieds e Aiw farg a5 Fa 7 S § 137 FQ

% 3
T
LLJ

fa= 118. =mufaz zmte fedaex

Zq 179 | I dra @ wmm agit = & fae gA g1 @ 9F
zg aeq gra M fedqma @ snar g1 @ fedazy w1 ag s fu=
(119) & famrar aar g1 fedamd & qa-gra gg @igx afgq A &



o N

[ECE24E) oy

i g 1 3@ wFC AT fedwer &  qfemam #Y @gy W fedar &%
FAT § )

T i ﬂﬁ‘nn
- :J faz Qe +
Y -
=4 C_D
& =
Ec‘::;-"
=S

fax 119. wufas @1ats fedazw & fagra

FIH aua g fabra g1z & fedae &1 aupq fHar war g
qaFd fegand & fag i sl e & 5957 fwd @@ § 1 sAls
aleq &1 fedqaa & fqu 94z ey 7 #1 Fw g § & wa fedaed
F JAAT AT 16T WAL F1 UG W@AT G 1A | & TF a8 qFHIL
F1 Feea fedaez aq@ar aar § | gA9 svafqan geed v gaw fFar
AT § | 39 TFIL FT FTEA GANTT HEEA ) AU 937 39400 § | gafy
Fraq afas QT F FIW 37 IFR F FEeqa g gfys I@ 7 T
Aq1d § 97 Afaer 7 faF@ QF 93 A% wlas ITANT 99 § |



Slteeif ezeul
tfear fidiac

(Radio Receiver)

gaq qFO 7 WeAT A g9@  WFWFAHAT FT 99 FAT ST FHT
g @3 4 Usar § a7 il &1 A1 WayF F—

1. @13% @aa1 § ¥ aifgg a7 wizar

2 afg mFza® g @1 GiEr g AT AT qgq HIAT |

3 gidr g% @gT #1 fsdaz wvar

4. fe3zaqa ¥ wicq safqa 1 agT # eafqy F ggaar

ey 7 gied #t afsq egiz atfwmdi & wavn & wreg &y srEy 20
g4 4 au fedaaa & faq awedi &1 1AW f5ar sirar 2 1 ASseNFT giea
eafr M agd A eafr g Az 3@ 2 | FE-FE 9T ATITENFT F AT
qT gzhia &1 Y A Gars@ar & 1 Wsar § gag'aq fafyer st
quiA fqge YO & f6ar 91 613 | SEGT UFHW & g 91901 9971
fF ¥ g faas feg gv1x sar a1 g

geza Wem—f7 120 # o geea fxaax &1 afwe fagEr

7gr & 1 gg gay g3« A
& 1 zad ofga gIw A
@ § | FeEl &1
geidg § 1 Y ega F3@r g
fag wiadd) 9T ag g7 g
g I wagEr FT LT 39
qT NI=T T | THH AT T
gl &1 fedaqa’ fear sar
g 1 fedamT g wieT eafq
FT @gT FIHA F1 3 & Sy
g1 2z = agd 1=y

TFEIRIAC
N
V . j
¢y L
7.5; 1 %, 2 ?‘IZ

fax 120. Frzw Weal.

| feamm & fau zg @efez &1 avia swww (13) & fear o

qF



e fRdiaT Q0w

# 939 a1 ¢ 1 T8 NEqT & agd &1 g7 A0 fRar sar ma: @9 gy
FaA TIAIF AT & qied KT 97 57 § )

g% e &1 frdtae—fax 121 7 o qieg & fegiae @0 afse
famrar war 1 agga: ag e R A Qafre g smi e 1, 5. 1
FY 299 FIAT & | Ag 2g7¢ g¥fwe aifga a7 gizar § | A awa @i
gafrag Aear gl = fedae
HIAT g AT feaaqa & qreq Ag<
afuq FIF FTRAFIIA ATAZ

froama frdiaz
(reaction receiver) <
frosmAa—gigrga: ags |
e A frz o & gE AT AT 2+
gdq &ar ¢ | afs aga & wra
AZT &1 UF Wi, @ g fwfus
9T 179 3 f24r 907 @Y 39 qleq &1 47 qgq I asar & | fax 122 4
zg g% wfas 397 sieq w37 & fag yq3q axfFe framraar g 1 afk
T@ g¥fme 1 gaar g5 (12) & e (107) & ¥ str & Q& &
gaEar sz fagrs 3 | aregs & ag aifwe oF nifeadez w1 afFve
g | zad wifeadga aF @A F [@Q
@z ¥ g A 5l A g 2 & awifE

Iqared giw fug gz qiftg 2 & iy
g | ag awds afug gaT 6T e 9

fa= 12]. uw = w1 zar.

9g= Sl 1 afg ¥z § fug g aifyd
& 917 eft Ares fet afsa? & N
I &7 FY 17 a1 o feafq  adv wgay
fF aea #ifade 9 s | Jar fs 4
w0 (12) & aamr aar § fr fqadr fa=x 122. frqamw.
afsa faz afee 4 Fsz 2 sad

afsr afz frs v aifve & S &y aes wiftgast F=ar @ afk
aifeg &1 gE afia zad F7 Qv A1 awea wifeade agl S0 9T @

1. fussirs feagat)

\2: € 2 MT g 3 &1 NwqalkF SINET FA F<H afag & qF
ATAY ANTET FF FY AT GFAT ] 1



Qe qw@ A fAgm

[IEAT § q1eT F1 A9 §gq qg FTAAT | AT AgA  HT FIW U 9T
aifag &1 g% Aeest & 1 arfyw &) g awdw F FIW0 43 AIET g9 93
ArdY & s afug Aeds ot gz WEAT E 1 T ateed &1 UF A9 6T fas
qX 9ET S@r § AT 27 FO0 frs A A §g A AfaF G S § )
frg #Y dieds agqd ¥ o 9y AUF ST AT AT § W AT F
397 939 4% SGr & | AT F 494 1 39 IR I B AT Ao F
fragma (reaction) wgarat § 1

fax 123, os aca & fRoamw Wear &1 axfwe

fax 123 § uF areq & fwoawa fwdtay &1 gz framr qar
rifenagi cfua qeara @1 § | w7t w1 rewRq 5 2%
TIA FIATE | g g aifFe AifgT €aT 1 giz Iar § 1 ag wg<
ared gIxr afug qur fedaz & swdr § 1 {e2aaq & fag ag gfee fas-
dra {e23aT &1 F19 F@T § |

3@ IFHIT Aeq £afy qeed geRT A1 A Sy & 1 za fudan
#1397 AfaF I F FIW goF FU 98 LT N g 1 Gy § v O
XA &F FIRA AT UF qleq & @ 9T g g1 AT %A |

FIF qua & 7T goir fa fRoawa agq Sqaw § 9y wagi
# gasr S9aw farafafag sfsargat & w3 aga & w9 frar s@r 1

1. frgaes & $IX07 ey7s qifEwe #1 ) 9ga 95 <@ar g A 5@
F1I0 39 gFe F7 gied a1 afag aga #fus ag A & 1§87 a1 gied
Fr wfqq &1 Fgar e fe=i€ ar qeeg aeqa & QAT A & 1 Al s
F39 ¥ faq ag mazas ¢ fr fadaT a7 gizd ) afsq (Fafaefad)) ox



fear Refiax 90t

A1 & gfus T 8 | afs sied ) afsq wfus ag waq v caft 9
Fg wiaafaat {1 9rq T M AR g7 IF T AE@F WE T @AY

2, 97 3@ fifa av A wgq zga frar war @ @ gdw AR
frogma agaar wgas? gar g | afe ey gug fosma saasar &
nfirs g war av Fieq wifeade $3F anar & 1 afs froaga &7 & war
ar ared &1 999 9 g1 @0 g | #7q ag maws § % fogaa faege
3w qrAT A g1 | s7agT A Rugwa &1 3% @Ar wgfaur aar g1

awa Wear (straight receivers)—saz afog fedtad &
uF &Y qleq &1 ITNT fFar war § | ww AT @U@ gt agq &)
fFar ST gFar g ;WT T A3TENFT & fqu gateq afag & faa awvdr &)
7% g, star fF qg¥ aarr @1 IE E, ¥A9 endig Saq @ aea fRE

qfaa
\V/ s

UM @t . w3z 9T
5% fedwet afa 545 amr | A3z e

+

fax 124, ats fratazt 1 samw fG3.

AT FFY G 1 X F @A qF F37 F faw {kaqd § oafaw aweal w1
SaavT azaw g | faa 124 & ofus  acal & awa Weay o1 sarg fo=7
(block diagram) fzarar war &

1 w34t az=q § froaga o) aga sar &1 3@ 3F 37 & fag
fwmT agaar qzar g1



290 @ A Hae

ead farafafaa wv §—

1. ¥feat mgzads (R. F, amplifier)

2. fe2ae (detcector)

3. safqad® (audio amplifier)

4, =r3zgz AT (output stage)

5. @ggEdtF (loudspeaker)

3EH & TAF FT J0T "0 FFHI7 AT A

Weat g aviw (R. F. amplifier)—fe3azz ¥ 5 sx
F14 F1 & faq uF fafeaa dar ¥ wfus Qeds maas § 1 o @@
w9 dlees fAe Q1 feZaey g=d) qvg w14 78 AT gvar | W WD F
ufkas 9T MIoq 98T Agq Fu Qv & zafaw aifgr @a7 g3 F fag
fetama & qF a9 mazw § 1 Yeal @g adq F fav exs Az 5

“‘g
er»%’ggr %é.ﬂ

’_J..————-

£l
Y

fa=x 125. feqt wgT aus,

43rT Fieql &1 qqw fRar At g 1 797 125§ uw e gz adqw
F1 gifwe fegar 7100 | 9gT & (RE@AA F Asar 7gT a4qq7 & fag @
FAA0 AT gl &1 sAw GFar qrar @ zAd egfan & fag dw
FIAGT H1 g fRar strar &1 77 126 § 3 areq F Wsar @gt ads
&1 e fRamar Tar 1



e fRedae 222

fax 126 & femma 73 qifsz & ox & waadl 92 2q7g £ wigal
F1 99T fEar war | g FizAl 7 grvg 7 w909 auqr qreeafid I9qIET
(induction) grmr 1 Faft ag #3fad M S99 (FeaTq) AU

ol
-2 3k 1

fa=t 126, &t area waaa Weat @gw ags,

FIAFET TR 79T G0 A Tray 12eg e wraad) 1 ag #4950
q ONIF AT F | FIgAD W T A0 F 79 A W ITTEA U
Fafad g1 & 1307 WeAT A3 0F Figq § AL FIZA 9T IGT 54T §
zafaq area zifeasz FT a%q § 1 fengas fefta § agq @z % fao
3@ Nees Afag & 9 o4 93 agt 9% z5F fAaAw g fwar ar asar
ua: F1% 091 IMT WA ¢ f@F 710 7A wizal ik A qreeafkw
Fafa2Y ?iT IqateA quieq frar s a¥ |

FIFaT F AqUd 39 GHIF ST F1 g0 Ry 91 FH Y 1 aat
ared & gFaisl & 7 3 aafad 39 F#33 ¥ fau T 1 a9 fRar
TAT AT | g 919 gl W FIW A AT AT §FAT § 1 gEF [0 WA
Figd A3 areq 91 & 999 7 a3 ¢ fad w73 &

fedaar—{eeazql 1 faega auq wwwo (12) & Frar st g9 &4
Arefas et @ fedaga ot wafy ada & fag saw sidle 2 41 waar
AT TTA¥E q1eq FIW F A1 T & |



2R |t e Gara

vafaaas —fs2aqT & wieq eafq & aveds argzqe aex ¥ fao
FH AT & AT AR T AAWGF AT & 1 @ agy & faw wfaFax
FI9F T3 AT ared FT 7AW fFar sr@r § 1 fedaga #iw safq adgq
F faw uF @ area &1 sy frar srar & 0 fax 127 F oF =i41s-
ZIA1T 9g9a feddex AR =afqads &1 axfre Ramrnar g @A § o&F

A & feaqa & fau qar ez &1 =afqada & fag saia fFar
TAT {0

fa= 127. fedqex 7 safraus,

I WA—TEaT § A9z & 98 & @it WT Fg9 Feaw
FTAGT FW § | 59 whaw 0w A1 mfasw g A qzdr & ) @
qrazaFwar 1 gfa & fag 8F awedl &1 9@ frar s § o frowfus
913 ¥ @& | WA 7 A16a1 FT LA AT qreal Y q0A0 A OLIAr g )

%@ &4 & fag g @ 20T AaAr A9TgE 9T gaA FE oo &



e Refae 223

g q& ag& (push pull amplifier)—sFzr ag § fafaa
qHIT & FGFT F[ a0 BRar 97 g 1 W qav eafqaga & fag w9
Al S A aghl § giusaiai A F adF M T AA AT § 1 39
FHIT T q9% <1 g4 <1 &Y. F aga F T F1 FH G ar gpar g 1 afg
F99 &I AF 1T 7 47 Tz 7w farg aF ww 73 A w7 (T 128)

fax 128, T 4, IgF F1 FIq,

q1 ag A9 FAA q0AT AZTH A4T FAM, TG G 7 A oA F+
AAF AT FT F A0 AFIT 1 T AR FT a9F a7 G 7 a9F  FaaAmar
1 g 397 eaft agd ¥ ad7 ¥ fag 90T & 7§ aon s qFwan, awq
afz fq1 129 & zwamre @ areg awr fz2d s qY ag =y ot e



2R a@ LA fage

AT IHT FY AW F 497 F Q0 F19 § A7 1 9FI § |

1L i1
e _®
T qr.2 i

fax 129, ama= ags,

Tg gfFe § AMAT TG1 TAF qled AT A2 FT q97 FI@T 2 |
FTFT A67 AgTF FTA fggd #1 M N &1 N & fgey +71 afuaq
FIAT & AT A TFIT QA @ FT 99T 21 TE@T & | I TFIT F7 99F
931 9 FUF FIAGT F | TT IF a6 F ArT—

-+
r———-——-——

fa= 13.0. g% g fedlat & wigzae A & aifwe,

1. 9= 9@ 34% § a7 &7 foadr soqrt afsq qar av 9 &
TIF FAT a97 Tieq Giar § | Fd: Y a7 7 N q QA TFR F adwHl
FI ATH AT AT § |



AT RelqL 8%

2. 38 9FIX & a49% q afug ag N Uz qv & g§ age
AT F a5 § W wfys gaEar g g

Y Fredl F 94T 21 & FIWT 3§ TFIT & TIF  UF I15F
AY&r gAY afFd aea w1 7wl § o

feftadd § uF wrgegz @157 F wawn § qafeq eafy faq sty 20
[T Fq9 cAfTANF] ¥ AIIZT WM § qu1 gy faqae fE@ad § gl
wfys saft wraga® Qdr & & Feal &1 97 99 & gam fwar s@ar g
fax 130 & o qmrg fealaT & grzeqe Wi &1 afne feawr ar g
ZgH O qied &1 YA fFRar qar g

ANITENFT—ATILGE AT 9T 917 2afq a1 faga-agl oF gia-
HIHT GIV ATITENFT F1 & A AIA § | ATISTENFI 39 fagq @gq #1
tafq § gz ar & 1 fu@ad § wfuwaz gfan siz@ Aresedi®HT &1
ITANT fRar @rar & 1 g gHi & arssedld &1 w=ar faw 131w

fax 13]. srgzedisT &t =L

1, weagfraw & saw, 2, ) gFaw, 3, wigR T a9 @
qF, 4, 1B w1 379, W 5, UF WA WITENFI &1 WA F1 357,

REig 7% & 1 zad uw wfqare grada AT F ox wiza zgar g
TFaRI g7 UF gAF F I, I[OA QA1 § | ¥ Fi5A ¥ QT uF
TS 7 9F (diaphragm) 931 AT | 7 39 afzq § Q5 wrq



¢2% awq iz fsa

THIA ] AY 43 FITA FEIT FIT ATAT F | SF FIgA@ H HOT 4 g
FrAFEY 9% TR AT § 1 FOT FT 97 0 FIZA F A9 BT FQT L
FEIT FIIT AT TT AT 0T &) A1 H AL S+ FT AT § | IT IHIT
wafy wragar &Y faga-ag saft § aza @ )

wtan giaGinT—aTT garar Tar g fF arszeN T 41 =afq, Arge-
ge F1eq § UF IGBIAT I &7 AT & | gg TTGHIGL 2T 2r3T - Tig-
FIAT AT | I AledS F1 FH & ATITENRC AT 3 A1 2 1 gaAfy
3qF GV AT FH HY TIdT § (6T A Ar3TENFT 9T wreq afaq ag
ardr g | ZEF F0 Ag & OF qred 9T wieq FteEs wfuF i & a%wq
9179 & &F1EE A9 qGF QAT g 1 AITEAFT AT ©FET FA AT T (A
afas aftd F fau wfs arw arazas § 1 d@fan cigwidAc ar:ET @9
FIF I FGT AT § | 37 FHIT @l gz sy 1 afqw #1 faeqa anq
wqq qfefacz & fFar qar 2

R awea 1 fedar—Ffaa 132 § 2 area w37 e fefa &1

~14

| e

!
!
J
|
I
I
!
|
|
I
!
|
I
+

|
T
']
1
i
|

fa=x 132, Y awa = g e,

qifse faarar a1 § 1 g7 faF & @7 Wl & afzr o awar § ) fHedar
W@l g1 ag W fax a7 afrg 1 92¥ wir & ufgd i uw
zgre gifwe § 1 ag ewvs gifre aifgs @A glzar ) ww @ § us
grasia sgaq  Usa FrEd adw § 1 z@d g ufaa 9T g
@g afaqg 1 siidY § | A AW F o S1iE wgaq feideT ¥ §m



A Reftac 2%

gafiag agd & ¥ =afv N
Azl AAT I AT | AT
£ &7 WgL SERAT I
AgeEetsT &1 3 & Sl
g 1 zg fear § @
zgrz gifpel &r s far
T 2\ g wawrF 2 OF Al
20T ifEz oF & wmaaEr a3
zaiE gi zafac egfan & fag
T FFEFGL FT GAVT [IAZAF
g1 9 TR & wAnT § At
qfwz 15 gl o § zae R
ST AT S

QA Ateq &1 fealar—
FAIT & gy & @IaA
(straight) fediaz w1 anfq
fFarmarg 1 & arEt @i
qeq YT FT & EFAl §IU
gaifid FaFn 77 F fac
qIicq agf grar 1 a3 133 |
UF A qrd & g
(straight) feaz & gafse
fearar war §

T fRdiaz & gaaq =7

Al 7 A A Tz Arex WeAy

g 999 & fau uF =zEie

Zrats feqzaa aix wafqadgs &

fagaar =tar &t 221z arsz-
9 & faq gt fear aar 2

fa=x 133, e area w1 gz fudlaz,
T IFIT g0 el (712F) § @7 w@T-weT W g0 1 ggar
A 6T 9737 e w3T A § 1 gawr fedaex qur eaftads WL =ar



s

|t W fame

HIITZ AIT & | A7 q 9qF 91 & aUFz &7 007 gt g5 F fFar
WU FF g 1 37 axfrz §F gga7 fafwsa wai (components) &1 F1F
faraTgaR 1

T:TFig

nH

1

b

”
FeeqT

"

”

Y
— O OJONU A W — o\

[

AOAH NHAAH HHH

o

[S—
[\

13

areg ar. 1

»n

1

ar. 2 § ey @gT ags

ar. 3 feageT 7w safagds
ar. 4 =;3Iqz qleq

zad I whag ¥ g ar, 1 &1 fag
Fieds & AT
g Feeeal F, 1 ¥ faaFz zorz gifFe aqar g
zaF g ar. | a1 we § uae gifez w51 afaq
Alead &1 S1ar & |
a3 ¥, 2 § faaxz ar. 2 a1 faz 9v 7373 afE
FATY 2 1
ZATT &4 3, 3 & qHIA & |
AR &9 3, 4 F AT
) AT OF E AT F NME | TZ KA FIed
ar 1, 29R 3 FT G20 £ & 19 7 A7
Tqg )
FYTe a5 919 ar. 3. 1
i fedqag ar, 1 qar 2.
e [gFaaT ar.
FAT TE 917 a1, 2
e fewqaz ar. 2 )

g ag® %6 AT F aw frawy Weq
} wiaafaal 1 fqwa 13 7 g

g fedaex g7 3o <. &Y. &1 Q% Iar § | eafq
F1 @z 397 grFT ar. 3 &1 fre qx ag= S 8 )

gz 1. 3 &1 @2 9T § wafa #r faafaat w1 a4
F1 frg 9T 3 a1 3 9% 1. 4. &7 3@ OF 2\ &)

AT a1E qig areq ar. 4

l
- faga gF 11
l



CIRET

"

”

qT.
1.

1

4T,
ar.

qrT.
qT.

ar.
ar.
ar.
STQEAT 2T

)

fear fidiae gL

gréfam ags ar 1
e fesgacar. 1 Mg ar 2

e fewgaT arn 1

grzfaa Gy ar. 4
e fesqac ar 2

gg @ 9 M 10 & @17 faaszx gar waeg Faar
fr zaq cafs @tz Wear £ IgT a7 g JEr

safam amuw ar 3
fog &itF ar. 3

" qrzfaT qus arn. 4

A9 TEEWT : 48 U1STYZ q1ed F1 @2 g afq
&Y A1 FF FIE ATITTNFT FT a1 & |



3eFEAT AR
zEEEa fatae

(Hetrodyne Receiver)
fags gweo 7 afug f@ad & wfaf@a ow g gw:17 &1 fgiax
fog gaz ggtziga frdiax #zq ¢ (Ao anT & wmar § 1 wasd &
afusig Wiz usd gag 1« a7 134 § e gae a=EA
fedrat &1 seniw 57 (block diagram) feamar qar g1
\Z

NN
N

+

fa=x 134, gaz gnwiza fedaw &1 sas fa=,
1. ¥feay wgz ags, 2. wagar a7, 3, evda mifeaday,
4. wean wmraqr ag®w, 5, fs@aey, 6, w9 gz,

g2izizd frdiav qar fogs gawwor § fe7 gu @mmw fdEa s
sars fA &Y gaar #3139 swg @ f5 EDreiza faax F eqrAdlg
nifeadzy (AFa wifeasax) AIFFE I a1 qeqq RFGAT guH
(I, F, amplifier) wrr afas @3 g 1 za frd@lat &1 10 qowd
F 9T RiEFgar ST T F1T TEWAT HFGF 2 |

wgFat Fax—afz 1 fafeea giaadr a1 qrud faar & q saar
faelt g8 saadr § F waargal g 0 @ 3 o faard w€ g, ded
34 QA1 F A (sym) FI FrFF T qar v 39 QA & wea T (differ-
cnce) &Y RaFay | qF g aEmE F 30 3T AU & § A8 WY Fagay
AT AT AT FFAT 2 AR afz A4 A 0f waEfedt § ¥ 9% oF



3Nzrzw TEA 739

gafead (Arsgeds) gl al maEd i qar e (AN q9qr q=qT ;Y
Flagr) o I 9F1R aafEd (Argg@ae) gl 10 (@A # S wi Al
migady faaiq &1 F14

FIa1 & ag faaaz (mixer I S —
=faz1 Fia)FgAar 2\ a
fax 135 & Fragqr agaq
& 9N &1 &7 @1 a4r 5
g 4

far 136 & zasr 14
fearar  war & 1 zad fax 135, fazaz &1 fagra.

31 @27 Sl BF masr-naT wiaad’

F1 g faar & st g 1 fax 136

(1) & a=ar 1 @ge faarg a% !
g1 (2) 7 uww wiftgee gw
wed ag faad adog oo WIAMLAAARRARAR
At ez aon a2 & s [WOOTTTTTTTTTVTRIVTT
g1 far 136 (3) & fwelr g%
g3 fearg 7 &1 37 o g8
agi &1 afwmor (amplitude)
gxq & fauaa qur wifgaz zq
QAT & aET F I F FUAT
grar g 1 fabws wmiaafaar
F w0 fgqaa 7T Arfegae
F1 Az & iy F 9737 azar
AT E 1 59 F10 gAFT qfenfag
gL & gfvwor 1 agaarn g |
fag gug Qat @z Fr afwm

sifus Qar § aar uF & faar 7
giar § S§ |wa fadr gg @gs fax 1306, faxaz w1t &,

L. :ﬁrgzu} F fag afz 1150 fr. ar. qar 700 f. ar, A
slad fadl &1 ag g iF av 5a fadl g€ agd & =i Kaafqal €1
agd git | g4t AT Faadr 1150 fw, ar, 700 v, ar., 1850 fs, ar.



1R qud = g

F Ao 9z Y & | Ay faada fog gaa QA Raafaat #Y A
oF gaX ¥ favg @t & 9w gwa gaw afiafaq e aga sa @ S
argn

fa (4) & fedama ¥ aig ag agfamg 1€ § 1 7g < &% )
frasl Alezs A1 FFaE F AT A FrAadr g geqr-agar § | =2

|

fax 137, aufaa Wear Haqar—MmaaT &1 &M,

"(700+1150 @) qar 450 5, &1 (1150—700) it 1 afx forarg
gf wwfedl § § M1 o gafaq @ a1 1850 qar 450 fw. a1, g
AT WY gufaa g



R2erzA Rt 7R3

(5) & za wFad) & § <1 4, fas@EsT wreg d@gx faad @
AT FY Fwraadr (1) qar (i) 7 (A7 Faafaal F #G F UL A
& 1 g mraadr F1 96T 9 F fAq fFar g§ @gy F1 fedana gawaw § )

gaversa fedtae # ofas ax og g wmaafadi & afua s&
(sraar faarafuq f5d) 538 oF wifadzz At fr eardta (local)wifeasex
FANAT E—F1U a7 Ag< fard qradr § 1 Ty wifegdeT & qan
saey fwar qrar § fr ag waaq) g gv fediae za5e &, qun mifeadax
Fr Kl gl 39 QA1 & 987 uF fafzaq geav g 1 7 faehr g @gd &
(Sar f&F Fa< Tqmar ST IFTE) T FaArgat F g |AE | W
Frag faal &Y i & § S gFady g9iq 37 A1 wEa el F aeav
 WaFdt zars @ fma F0 wAm FT A A0 F 1 Ag cxw aWEE T
QA1 &1 geaT waadr  (dilference [requency) 9% 237 @ g |
38 SR q1q FaFadr q=aq (intermediate) waady (I 1) sgamt
g | ag weqw wmEgdar (7. w.) 3w S8 weie gafaa (modulated)
gt 2 fag g#1¢ e fediat & ofiega qT g Kiaadr i@ §

zg wraadr & fe23q9 & a1 3F IO IFKIT & W Aeq g
g 5ia fr fedlaT T sieq wiaadr (aifga €aq #1) & fezaga (detec-

tion) & 1 fax 137 & gufaa wadr & fau fasgc &1« fGamar
T8

wEAd RIFAE @39 UF & @A g A <giS gfEel | faf=a
Fafgd) & ww3=q F1 qq1T fFar av aFar §

FT FATAT AT IHT § {6 uF g2rersd RfaT & uw aramw fraas
FY FHAGFT A 90T AfaF I §, eard1g wifeqday, Fagdr AT a1 AAT
swiagdr agF (L T, amplifier) @1% 37 Qa1 &1 qoia fzar gar &

g wifeadzT aar wwwaar sai—~Ey 138 § s gl
Aifeadex qan wiaadr 9% (changer =azad aran) 1 qxfFe faar gan
€ | IOF UF areg W NifegdeT & agr gqU Klaadr S § wifea-
9eX # Tre waaqd wiftgwedr giffe § qar s 1 v fag
HIATET 9T ag AegAT FIAT § 98 7T AT & 1 G &Y TEY FE
F AL WIT @, I AT HT 2978 (A1 @1 g 1 39 IFIT TF F77a<
F1 MY agaT 97 @ &Y Y agAr A1 GFAT



§RY qua A fama

-+
e
. I
TtaS IR
63 1T
% I
——
5. 85= =%9

fa=t 138, &t awea sgaa wlagel qa &1 afswe.

Feeegl F. S aur &, 7 F gaw ¥ nifeadez qar a1 gz
wadfan) & 919 ok fafssg waEay &1 g a9 w@r 9 aFar |
gifeadzx # AT w2 (scries fed) gda axfre F10 & woaraar 2
agt ag =419 37 4F & fF g9 qifEe § wWE § T qT ddie A dleed
Fige § QFT A TEE | e 9T A16ET 39 & fag av. S &1 wAww HFar
war & 1 aifga @ad a1 q@r w310 SweA QAT waa faat
FIAFET I G &) FAIGY § | Faqar qoL @ g F1 afwe, 9w
g1 A1 & A Fr e (vownL waar LT 93 gy @ g
qeqq FrFad) gic ar | Zad 9T ey F1 Iq AFR F A qm@7
stiar § f% ag areq fedaa< &1 WY F19 FAT1 8 |

9T & gifwz § giftawex qui faqm & fau sav-gan aeal &1
ST fan AT § 1 9% $g A%d 3§ TR F § A1 Q] FE GIGA FI
R E | T FA & fau wqEq: & aied Garfis F99e3 (pentagrid
converter) q4r AT I gawT A S |

far 139 & dfrz 7 uw qeifre dAae 1 nifeqde< aar faaax
& w0 & wau fwar mar 21 e 1, 2 qar #41s faase mifeadst sa@



Rzisrzd Reiat {3y,

F T Aw A g AWy graataat faarg st § 1 ared A oz a6
29+ qfpe weaw AT & aar § |

fax 139. qzifaz ®aaZz &1 Kagat az9d & fag g
fa 140 § uF a1z g3 &1 94w wifeqday qar Kaqar

ar. 2 i
ar. 3
\\4 et — 4§ 7£ ¥T
L
7
.
4
-l
Lz T %‘4*__
% ,7"5 L // T=°
4 ar. % 310/
s 5-T|-‘ //
/ /
/ /
) ] /I
b oo e e e e - -

fax 140 zwie gaale &1 KlTal agad & f@g gaw,



*RE - qia A Fara

9T & fag frg gwrr fear sirae  ag framr nar @ star fFam d
& fafza Qar § zrals gaais A qredl (UF ZrT qur gAY FAEE) A
FAFWE | FAA AT AT F1 I HIEqgS2T F €T § 41 q9
RFRdEr ggaq ¥ a0 g0 fFar qar 1 a0 g7 A 1 FF gerfag
FATET F AT & |

AEAW HATE) A —ag TF LUSAT AgL I9F giar § 9% 34 9
g37 oF & Kaddr afaq &1 Sl § 1 wisw qead paadr g 450 ¥

fax 141. wean \aqd) g€,

470 fr. ar, sfq &fFog aF wa3a 1 w0 § 1 weaw WAy adF LOF
wiagdl afaq 7 JIG § 9T g7 7w § qq37 AeEl FY ST 9T g4
FIFadEr 92 29+ qfwS F v fear sar § 0 faw 141 § uw meaw
wiFEdY ag® F @iz fgaEr a0 § | werw wAAS) adw § wgsd
247 gAFT FIT: 39 IFTF 91T qF § {5 A7 Q9% uF flaaqy 93
TS a% 1 (fagw gwwor 8)

o1 142 & oF SR q197 9937 21203 fearaT &0 qifwz
war § 1 g9 gifwe 7 e gt adw (R F. amplifier) &1 5447 4§
far war § \ afead ac s @at WAFD FAF 3 @ Sy & (0w 1) )
agt ¥ 98 @ weAw wEa Ay adw (w0 w5 7)) (W7 2) F1 2 & sy &)
agt 9 afya @gl W 3 1w fedaz A1 wrdy § 1 7g fedads agi(wim 4),



1)

ez Rl

"2212B 1 |32 BEISIPR:bE @ AR 2B TH] kR)




& G RREDIRCEIC|

A fF g g3 (resistance coupled) adF &, F g afaa T
AIITENFHT F1 3 & AT & |

fedtar & @ @t gzt & aw—daq 7 uF fedaz 51 7@
farafafes 2—

1. aga & €971 7 7 aifgy ©a7 glear

2. 39 €99 F @3 F1 afgq FTF AT A0 QAT IATT FIAT N

3. St eafq Y agd gaw g Gt 4 o AF F4v & agt
IIF FIT AT |

AIT § Az Aw FAq: gxfefad, afefefad qo fE3fad
FgAT & | AvEigA fadax § 3z Al o Ava fRd@Ee s wde
=g §1d § | w53 g & &1 fava- fafag §—

ez fralae & w319 QT FowAadr o5 fafkaa faadr
Fgga y st &\ gg FAFAAY W A1 LA A FFq9r § 93T & FA
TRAY € | 3EY <gar g3faefady ( selectivity ) (sfzd a1 afag) @
TR I3 A S| A9 &7 Fwqg 7 wfaw ez gl Foaaw
F FWO T AL FAAN FA g & e | fedar 7 §3fefad
egrs gifde & gAT & grd & st & s WEmy @Er adw
93 fqad zzrs @Fel #1 g fEar @@Em s @ whw
aaafam (variable) (feasr #afadt azdr s &%)  F3wadd ¥
IFAFAT AT § | Tq IFIR F F=3-g F1Aa¥ 13 & wef: [y & a9
& Al {7 F71 F73:qC T7: 99317 74 Fowr sear 1 Dzga fr@E |
FEATAY FTAFC 937 of fafeaT fagdy w3 sy & 1 Ha: w4
wrRadEr 93 zgse @xfEe (tuped circuits) # fafezs Ffadr &
&g (fixed condensers) &1 9717 fF1r Ir gFar 2 1 IW IFR F
F7IHI 9ZAY TFIX F Fezeqd F FE gy 2@ § 1 gafag #% @wvw
gifFmel F1 q917 §¥E1 g¥9F g M 39 IR fenaT &) §afHfad ag
A § | GEL wiFAEY F9 G F TR0 A €204l F N9 & weaw (sfama)
gz Srar § o Fglaefady ag st & sargw & fau afz & Eaai €
siag 41 waar 3000 f. gr. @ar 3050 5. &1, § @ 399 50 F%. ar. &1
gL & | 9%g 7 weaT 3000 . ar 9z 1a & #w daa 1069, 8
A gfz feaftaz 3000 . &r. 1 FaFar & fag zaq Orar qar § Qv ag



RZI=red @At el

A1 Fraadr s 465 . ar quar 515 f&. qr. & gzg qaa o ga3fa
ZT 91 Faddr § 9g A weaR Faw 50 R ar, wv § a3y 4g ]
465 fw. @r. a7 & w1 109, & =fus § ) afawa awax sg sd &
FIT0T AT F7 wfFq a7 A1) &)
grafefat—afs oF ads o1 3990 Fawr ur flzag Hagdr o §
frar sra @ saF g fafwes wiadfadl 9 sqeq 9% &1 A9
gfys gda grd Grar @1 @kar § 1 zad sfafcad g waadr
qT Y fA9T FTar § | wragd) fagd #q Qi SaFr saar & ufuw agq
qeag § | garerg fedlaT & ureq wraady £9 giaadr # q7q & Jrav g |
zdY w1201 Afear Fladdy adF H7 qyaAr gegy FrFEaar g65% nfuF 97 F
|FAT § | 39FT ag #9 g1 % uw a7 fad grar g g gaqdr 9
afaq &1 § fF ag a7 uF graw (straight) fedfiaz ag a8 gar o
FFHAT 98 2T IqT & q1eq F UF 22ISIEA fHAT 9T AT AT GHIAT §
#ifs Aegm waqdr ag% (I I amplifier) & s g2z fkaat
nfuF g9 FI qFaAr § |

gz feay g was gfez ¥ o o fEraz ) avan
=T gAr § | 9¥g I9H O @uar WY @A § 1 gavergd faax §
gt 97 (frequency changer) =id 1% @aq a1 g€y
geasT uF fafegq wraad) avar § Y fFa . (L 1) Fgard &)
9% Wedd® Fraadl a3 X Faafaar IEr Kaadr § agdr S awdy § |
I3 & faq afg areg oA v wiagdr 1000 fF. qr. & § qar geaq
sragar (I F) 465 fa. ar. § av svsa mifegazt 1465 fF. ar. & #Y
A I+ wT QT 2T | afg g1 ang Mg @aq gy wagar 1930
f. ar. ufg §fees & ag ot fedlaTt qu o1 <@r & ar ag swFadr o
465 5. ar. /3. & aaa srad | (1930—1465=465)1 3@ 9%1T uF
g ana § Q) @7 gag &0 1 ag A0 FIFEE /T FAq4r (image
frequency) Fgamwd & #X 78 @UST g 21F (cross talk) wgaat
g1 %9 @UAY #1 gL FA F fAq weaw-ag a5 ¥ 97 gieq I w@ieq
afsd AT mazas § | @ QF ¥ aifgT a7 § Asw 113 @ ¥ g
FFEEr F FFAT AL F €T 99T 77 97 §FF § 91 Ig @YU TGN
@ 2



AIFETT FHFQ

et fediae &t 33 fggaw

(Some Receiver refinements)

fag gwol & Usay fedra & fagra &1 aviq fFar s gsr &)
saagifer feaia<t & gfaar A saaifrar g v gfee & g faggand
& ot § 1 weqa IR | W § wwama: § w7 are) fagaari s
FuT faar mar

A Frga—-v9ifid I A Q@IA qAT-HAT FAFARAT G FRA
*q warfed 39 & | 39 &9 & faw 550 @. ar. /4. & ¥wT 30,000 w.
ar/q, aF F waataqt F1 I9NT fHar qar § | o Sz o) I8F @im
uF Ffafam #3:@3 § g @t @aT 237 98 &I S0 97 | MW
zafan & fag @ & @@ w7 4@ A A1 $9fady 30 ¥ 300 aw
AT, HYE IF q2AAT g | Tq FI 37T I TF F13a@ & T T FF 04
et &9 F &7 qaqr wfus F wlas Klagdr wraq0a 10 316 @ar Y
zg gk afx uF &g g1V 2T FY AT AT FA-3-F9 wragq@r 550
g, ar/q. @ @ =fas-f-ufas 1738 9. @1 3. a5 51 w33« ag9 /)
sroadM o zm o&Rw 550 @ & /3.-—-30,000 . @, /A aF #r

. o 1
1. @A wragdr F= 2% VLG

zafaw Figq 1 229 T 9399 F FRO FFadr Fafady F a7-
aa & fqua g § gl |

1
, ' 7931 Fa Ve

73 ga eafan W= /30 ~/300=1:316
fagiw sww (9)



oM Ratat A g3 FAward

wreafaal #1 237 ®7F F fag #7359 7 gan wigg @7 § |
(afr e A as ez § @ AR =fys sizAl A Hrazgswar )

SeAF FigA q§ AU I
oF ar (&% ) zad
frar «1 @war §
fedtati 7 faad siga
g1 397 & aF 2gA
foa st @w3 § 1 Wi
fedta<i # uw & M3 aF
gz g fax 143
§ {19 &7 3 uH fedlag [
&1 ag wrT fg@ar qar g .
2 ¥ g ag s 1§8%°] T
greq fed o1 eFy §

@it AT & faa 143, Wear & &5 3 W@ w7
AT ¥ AT Flga F w1 q_.

F1% uF #iga anar 9 wvar § 1 97 144 F 39 w19 F fag sgaq

feag oiv fax 145 § 39 feaq &1 =1 qun faeg fewmar aar §

2. uw wigs 550 ¥ 1700 & &1/%. a (550X 3 16=1700)
AT
ggu sigg 1700 & 5200 7. ar./5. aw (1700 X 3-16=

5200 =rww
AU FigaA 5200 & 17000 . ar /3. a%
=Na1 Figd 17,000 & 30,000 &. ar /&. a%
afysta fdrad & 550 & 30,000 @. ar. a% &1 @y giaafaat

T FIT F1 9G4 TgF fgar qrar § | A 37F g7 faqq &= grq 3
ST @Ry § | S & fag feew grow g1 ffaq oF Wear § fasq =

qgar 550 & 1600 @. ar./q. #ifgaq ag
G 3200 & 7500 5. ar./&. @ ag 1
drgwr 8200 & 12,000 &. ar /&. @€ 37 2
Har 15,000 & 22,000 &. &r./&. =i ag 3



73® atd LA faa

T WE—FTT qF FAA M IFIE OF wdF €299 uF T
FEddr 93 FEEA
saifza #zar § 1 gfaun
Ft gfee ¥ a3z fafewa
F fgar war g fF 3 -
AT AT Flaafaqt § w9
gxq 10 4. ar/a. #1
A=A AT HITET & |
avEr qar #eaw qgd
gz 10 §. 41, &1 @Az
9girq grar g =1 frarax
93 aifga @q gIa@ar
¥z Al T aFA
fFT P agd 9T A T A 3 wgfaar A 2 ) 9agw ¥ faw
afs s FTET &
FI5A & QT FA J-F7
5000 = @r/¥. z3m
FYGT & @1 9 F374T
SH Fza ¥ @i 15800
w91 /4. 9% egq I
HAT & | T AT
[AT waEsfed §
10,800 «. &r. 1 waz
1109 41 & sax
¥ 5w oaw 7 1080
AT § gFy g1 = fax 145. feaw & =1 slx 3@
HIIT 29T F:397 51 o € & @ wR e o
T N 7] ¥ & 7€ g7 azw @ W% el o Bgq A AF
&I FIT FfsT @ | Gy @ ax TIT I F1 g0 FwfemE Y W
T ¥ A0 Q¥ ST wovw F @l @ § fAy e FTFT T &
g I 4% wie (43 spread =derar) mead § |

- P e e

fax 144. feaq.




e REaT R 5 [A9ard (%3

FagR A A A F fag & S FA A Q@ IAE L ¥ E
san A+ qar fgdva fagdia | aifas 4 wie & Qar saw fwar smarn
2 f@F ST 2qT FIT FT LSV GAF g FS7AT 9gq NTANT g7 |
= SHIT €397 T gL AT G & |

fagala drs Bis—3@ SFR ¥ 475 baF & Ay cafaw H:ga
F gl 7 o 9T FEFacamar sar g fax 146 § zagr fagra
fa@rar At g |

fax 146. &= warq &1 fagia.

zq fax & fed@law &1 ag Wi fegmar qar 2 f9a% 1w &+ qrg
A7 § 1 zad feaw & A wir § ag AT @ra-grg 903 § L A wgd
Fdrg 9T QM ¥ ZAfAT F3 F Aolag oF AT HFEFHT AT SO
g 1 sz & faw afz 30 & 300 fawidus av & fafadt & zafan

F3 T & wag 100 bz &1 F3@3 a1 fgar 7 av freg
qfzora gy

ATg F7IHT ATE F 79
#3fgdy 30 ¥ 300 faRdus aF az>dr |

5000 & 15,800 =. ar. g wag 247 {53 91 953 59 951X Iq
9T 10 @. &r./q. & == & g4 1080 €aq za7 g a9 § |



73 atq AzAT e

q0gg FFST AMA F 13 A Fig@ & qra Fafqd
23 & 75 frsidus aF 93377 |

5,000 & 8,800 . &1 a& €7 237 fF% &1 9F7 § |

q41 UF 9HIC 39 dws 9T §a 380 @qd a7 fvd o awq §

Tq SFI 4 5T g AT f g FE@IT F  gAWT § wWAT F
FFAT G TGN GG Z9F FIO OF &8 317 AIFA F9 €94 297
fog o1 g | afs 933 & Bga =37 F@ & ar 97 @i F @ ufus
47 ATTLGF I |

aweaw @ (volume control)—areqa FEid  ATITENFT
FT AAIT &7 7997 AfaF 33 & fag sq § @y q@r § 51 147
7 za#1 fagra fgarar war § 1 fe2azT g gafag Wear agz & feana
& wieq eafq qeds aF ar. 3 (afafaq) e sra gdr g 1 3@ AT
FT UF WIT 8T q16q & 141 0T &1 g qT 3 fear qar § 1 Q1e@s &1
FZAVI & qa1 @ F a1 71 1971 9 fAITF@ 1 99 F 6 @ & A7
arar afys g‘]a”t ¥ a1 AU a1eq &1 fus 9 & v eafqa F} aees wfuw

] A § us sﬁt FeSrad AMA & 17 wafad) fagmaar g |

L_1..1
1 1 1 130
30 710073000
3000 .
C= 130 =23 fq. &
#faF zafan $3fqdr @ a1
1
ot
s 1
oq: 9w =
3 135+ 380
__30000

400 =75f1, %



A RAaT # 55 AQTAH 23%

Q1Y § ma: safq (aream) W afys @@ § 1 T g arwr A QAT E A
wafr o7 Fees A dt § wa: =aft (awaw) 9 QY §

fa= 147. awgn waa.
gilates awaw @@ (automatic volume control or
a. v. ¢.) —fe@iat & el 1T qreq =afy &1 afemmr (volume)
sa¥ afea® 9T qreq ag & afwror a3 fade zgar § 1 areafaey (Sa5) ¥
fedia< a% g3 437 AT H QFL AR & | Frguoed F¥ fafwra zaml &
fror fedlay & ufaa g sreg @gy #1 afwmr azaragar § 1 (faaw
ga&¥r 20) uftad 9T 9°d @gT &1 Tq IFIT GEAT-AGAT HAAT § HlET
Fgalar g | gl agl 9T &t ueg g ¥ aAfuF Qar
GigT & FI0 1A 9T gicd AT A AleEST dEql-agd @A
& | 3@ 9e7-9g7 & FHINT AISTEHT T A7 eafq WY gedl-vgd) §
tqf &1 g8 SHIT ASAT-AT FAFAT FT AIFAT 9T FH ST AT § |
5q 92d-a39 1 UHA & fag fedrad & aianfes aega sra (v dn
a. v c.) & g fFar strar § o
fafad § w &Y. &, 9rd 537 F fqC oF fage 951 & qeq o,
f dfcefaa-rg-area sga & 9 R Sd g ) Sar fF am & § fafza

1. sﬁa‘iﬁi’af—('éﬁtdmatic)=€aalfaa 1
aregw (volume) ==afy |
Fez1@ (control) =fqa=ar |



038 qw@ U fqas

g1ar § &9 d1ed F1 3 (w9ar adgamw) Ffafaa (wfeadada) Qar g
TWAFCT aed § e W) G qa97 R D F A FY 9w
azadt & ag 148 & frawr mar § 1 @t fax & gaar & fag ow

14

~

o
oz W

\\\ i
@ S
e,

1
] / //

-40 -35 -30 =~25 =20 ~-I5 -10 -8 0
faz Neda MNeea

faz 148.
afcifaw g awa & faz NET AT WA QA F1 geaw,

I q1q F1 WY weaew feaar qar g Sar 5 5@ 47 § fafza Qm,
gfaqasita Fgata aica § ez #i® farg aga afus o Aeds g3 gar
& A @1 g W aga NN agad) § 1 /a7 149 & g@ g1 F e
FY fre qteds ox gty &1 graey fg@mi a1 § 39 fo7 ¥ 7g @
g AT fF 58 TFIT F a1e7 F1 39709 fag ANedw a3 4% Far § ) fre
Qe aAfys /O 1T 9 IGFHT A9ATT w7 grar § A frs Neds 9 oy
Q7 9T agaiw wfysw giar §

afeadastiar adaim (dfkafaa q) awal & ag wama greg 3@ &
fac fus =1 taar'zmm:r F srar &1 = 150 7 o afEadana-1gaia
qred, HT TF G qied g7 QA1 ) fre & wad kard a8 &)

faa At (wigs) Fw & (a. v. c.) fear sar &, gaw



e RelaT /Y Fg AQward ET

A o

.\ [,

L 500

A 400

7

/ 200
/ 100
-40 -35 -30 -25 -20 -5 -0 -5 0
fag Moz T1+zA
fa= 149.

gfwafam va aiva & faz Aledw IR adqiw & aram.

feaqr =M wegw AgT g7 ¥ fag afada-
Ma-adata (Ffafaa-rg) aEdi w1 IqET
fawar srar §, @ € 37 qreat #Y fag qT dr
SIF AT qreesT afkad g3 qIeq F1eest 93
fAaT <gdl & 1 397 QQT yary fRar A @
f g ang gfoas aT gieg wgT ar s,
ufus g 39 997 37 dreal af foe ufys
FOT G AMA | AT AZL & 6T &7 g
9T T qreal #1 e oY 9 o g Iy &
T 9q°Y F H10 9 gfkad 9T greq A8
F1 e #fas HN § swawy (fre afus
T G B FI@) A1eET F1 FGATT (77 347) T4 q1av § A safy
afas a8l agd? | g% Gl faa gag e gz sieq age # ez
&7 g 1Y & 9§ @ud fas w7 wa (—ive) D7 F FIor adaiw (wa:
qq) 9% STIar 2 A% 39 IA AT 1 w7 DT Y Awar §

Q) e
EN)

(b
fax 150.
qfcafas s@ wWix

QIFAW Jed g4 QAT
&\ faz #t =5 § weac.



935 qw@ LA e

fgx 151 & . ). @, % fag e aieest wreg w39 & fag 9gaq
gifre femmar war & | gad Wedl @g F feadqa § <. &Y. qar v A
AeET A DA L 1 gAF ¥ caft A AT uF FeIw A A €Al
agF F 3 D oy 4 Soar, an 3 g fafyer aeal @ frs ar &
FdY & | wedea< . 1 w0 waw @ A & & fag gqaa €. G, # el
F37 & fag fear war § \ ag awes
zg gF1x & sAr @ O qreal @
fas qr @I HaO @ | T NS
fedazt qT greg Usar @gdi A
atedsr aT fadT 1gdr § =i fedaex
93 1 Ag ¢fRas 9 q1ed agd

. . — P
93 | #a: g9 efad 9T wied ag]d T < %
Y AT FF WY AY T 4T, 4@, F = a1 Sar. 2
fag € oF aAr 4. £ QET
Wl & gt | fore gaa ofaa ax +
gieg wgT Afad gy I@ AT _L .1 [
Q. d%. @ & fag & 7 arely AeEw T

amww—1

W wifas gl | 39 9FIX 48 gy w3
eafd T g23-7g7 § Tqq: & QFn) fax 151. g &t. &,

giaFa fegamT aqar . 41,
1.3 faq S qan-9aT st F19 & @19 QA § | 59 F19 F fag wAfaFag
TIA AL AV AT F1 TN fFar strar @ 1 299 § oF e 1s3qqa
¥ fag T ggu ¢ &Y. @ & fac <1 @), arg w37 F fao w0 F A
ST § 1 grars fedawa & wreq eafq &1 @gd &1 a9 war g1 fax 152
§ o wifas AWsar & fafwea areat qx @ 41, &1 37 &1 wavg fearan
AT {1

fax 153 & ¢ &Y. &Y. & =« safq fog qfemo & e Y
g ag fr@ar qar § § faear Rar faar o 4t @ F frdtaz 3 ofaa a2
ST TS HIT TISEANHT 9 q1eq =afey F1 gvavey femrar war | g@d
@ . @ wgad kalaT & 3@ graed foandt ) g@ wwi o
g. &, @, & 97 gfega 9T e awds 200V & 1000wy (1mv) e



e Reltay A 78 Qv (3t

-

T | 5%
_ J_ =7
g3 . q

_1_ 'g q;. q2r
Y N RN J
%5
a1 4 .3

faz 152. fafwe amedl /Y fug q ©. &Y. &, S [ Fqa.
& dt eafy aeds 1 & 50 g wrd & o g8 9FI< 98 990@ A &Y S

g1 0 A d  are et § AeE o% eaft daw A OA Qo § )
T I A . L. &Y FT AW EqST GI A& |

o

i [ 15

Ve
100
‘E 80
60
s0
40
30 .
14 &
18 Y
€ B 7
£y A
¥ ’
a .
3 . ,ﬂ;@-’*
2 7 IH -~
]
/,
]
10 100 1000 10,000 100,000
Ram ® f1a qe2y Mo Haza (uv)

fa= 153. u. &, &t %1 99



%o || LA faE

am waym—fafus safgaal &7 wfuat @ fafera Qv & 1 7
q1q €T F gras7 § W) & 1 gg safzgal &1 wfus gar v qqw@ gar
§ AT gT A FA1 AF FEIT § AI9TEAFT 9T A1 £afT F1FA w4
afux gdar foar sir gwar § | a7 FET AfaFaT Arsege awa N f1e
7yqr oy g Ay st § | 77 154 § gawr fagreg famnar war g
Tad F+e+aT &, | qar g% ar. | &1 g fafesg @z (S #3@ &
fag faFar qar | FEGL F¥ a1 4 K1FIEr 9 Afuw qar qfas wEaqy
9 FH AT S | 997 a7 gz 7 ared A fag 9% g wMadfaai ¥ fag ga
wwraz ar (1) qar wswan -
%. (1) =t afeafaq qiar &
FUIT & | f9q 9a7 T19F &
argr Afas gidr § s aua
qg ®FTAC Fgd gl g AL
F1% fagw gara agt <r@d)
zad fauda I¥-FY ag an
g21g JIdY § aF-q¥ Q ag
®9 &I F7 wFafaay a -
"aerr wfus g fadl F fag faar 154. @17 &gt
At & "edt § | Tq FITT Tq ATIF ) 10 FA @A 9 wlaF HraFqy
F A FT ST FA G [ 7@ GHIT wafq w7 gAY QY @
wH aras ar. 1 (Ffafaa) a1 amr aad & safa s gdanmT §
qIAT 1 FHAT § |

fa1 155 & @ saa & fam 9933 ¢ w7 wa feqmr Tar g
gad afkafad args & e 9T N9 gaT-qaT q9F wAT F5 3G g
CF feaq g1r gA% § F uF qrgF gfwe 7 auEar ar gFar g1 ozq
Sq7q 7 £307 FT GAAQT qraF F a7 9 AT FIAT § | T THIL 79
T FFT-HAT g w1 cafqaf gq F AT GFA §

afew mé (tpagic eye) —myfas featadt & stafes awgn

- L.afg aaft & sfus fadgd@r N wwd wfaw & @ 9g wfws
gAY i



e T ) T [ARaard Y

F° 1 & FIW IFFT wafq gRIETT F 3F 277 A F1 9a7 AG F9QAT)
T afg €T AF a7 g gAr § A WA AF A A | 7@ FENE
#1 g FA & fag 37 7w A7 gfa s 7 @ @ § ey gru 297
aF zga fva
% | za g &

sisit § Afas g

(magic eye=w1g *nQ

FAT) Fg3 8 | 1 el
f7 156 & e

qAfas o1 1 fagra -

Fam T 97 o) 6

saFr favz  faamar s 'T %3

T E | TR &Y AT
qan W gy g 9w 155. @17 s & g U sqs7 9o g,
¥R ¥ uw g

gt & qar gawr Zafan aqny avan 1 g7 fax & 156 (ii) F A% &0 qww

(0) ()

fax 156. afas i & fag wosa =g (i)
dfas g w1 fagra (i)

Zre § aqr ST FT AW afaq qF@r g 1 3@ T A & nard fae
gT UF FARIE AT 8 | I TATAT Iq1T q1F WOT FY T AT 1 W
9 QAT AT TR TAFIT 97 9 AAFAT § | LAfAT qAW 1S qAT



18R qi@ A A=A

FRI¥TF QUACHF IS @1 @IS F HT T F FRT IFFA
ZaY g A § 1 39 FIO7 2R qqF A @ F gy fEew 9T e
A ag=F Ty WY ag TArT AL FAFAT § 1 98 €A1 0F WFR ¥ fag Ay
g & gar g 1+ afs s sfas o Qi @Y grar afas gy M 7
FAT AT QT &7 |
7@ afaq 1 =fas Svgad g F fAq g aea & @T WM
F5F ¥ ®7 & 7737 fHar 0ar & 1 3A4F F0 0. A G dredw afaq @
qrdr & 0 fax 157 § afqs wid feftae & frg aek qmg Sy § a8
femar mar § 1
297 %@ g1 S9-97 aifgy BT zga far & &¥E¥ a.v. e
FY | 'q"tcatvr q3aT & | §9 e F FI ZrA1E Wi F fas wiawifas
0T 1T AT & 1 KT 1
F FRY IUF A IFT
FH I FgAT§ 1 HIT
FH A B FRO FJOF &
fadi qz aees 319 ) &9
21T § #a: 2gfam Wi #Y
fas mfus w7 (4ive)
g SrdY § | ST-9Y ag ua
AT 2 933 IqAT g
oY T Y AGTE 1 A
w2 faega S 2ga qiar
€ 39 gWT a. v. C.

) (1i)
fa= 158. #afaxw i &t awrw qar zawe feafa.
ey ga¥ wfas (maximum) =0 N § wwlag g F T



WA g ® 35 FAvard 29}

g7y 9 (minimum) = agdY § S gafan ww A fre afus a7
é‘ﬁ‘r F HTT AT HA LAY & | TH TFIL G Frar gIY F7(minimum)
At & 1 99 gug afan faega AF Qdr § 1 fax 158 & ag framar ar
&\ fax 159 § us zafan aqd are areq #t WA frarg 7f §1

e 71 TEAT
| __enar 33 qelt o
f p < g X
‘ sire
zrarz fag
7T N2
' % e

fnta FR TIAT A

JUIUY

fax 159. afaws i « =

faw mw A F1waex (Connection for pick up)—griTora:
TMRT Feaf aresafm F am g eF QA Ta M v g 1 =9
gaeq § grAwT & wafs weg dY § 9wy afz s cafw F adqa N
HIAZAHAT 1 A1 IFFT faga Y «gA F &7 § v wrawaF® § 1 qWIw



%Y a@ WA fagE

afsg (sound box) & a1 9% faw wy qud ¥ eafy faga @gdt &
®T & sred @) Jrar & 1 ag s7fq fedfvas & exafy agw gru afaa a1 it
aFdt § | faF 79 F1 39 95 AMA F ghaar 7 ge § g fedae &
f3 q ard & fag ema i3 & fax 160 7 ag 93+9 fagar war &

/ %%
“ﬂﬂv |

fax 160. fax wq aar wfafiaa Aezedis auF &1 gaww,

gad faF ma ¥ greq @gd 999 =af7 ag9F A o qx T & sy §

AT AIFSENHT AMA & q@qg—=77 160 § 5aA7 Ar3zeqiai
frg g @mEr S @war § ag o fr@rar T g 1 g 7AT ew
amy F fag A3z ZEAHHEAT 9T A HAT FH TN QA | AT A
uF fdraT & o737 & ArIeNFT 9T [ St § g § 7 qIe Hgan
TYFT amA & fao frdrae & «@an fzg sy §



aEal THFQ
qf¥a |
(Power Supplies)

Feeq fe2zy ¥ wfafaq oeg oy fead § aest & (wawe
TR FIT qar fafasa 3T 9T 37 F fAg Sqgaq dwds wEAAF § |
78 faga A1 9 F3F F7 @Ay g qraq geF defat § 1 s A @
azfeat srazas D &1 uF F7 e A, qiedl ¥ feardz 139 F7 F
fag, gad afys aicds #1 gy 7330 qT d1e2 T 37 F fag 1 a3 161
§ sfas e e 737 F fag gga7 F2 97 saF @ar fkarg a8

VER EADY

\ N

|
i

(LARGE S12E) ©
cnRGON
NATIONAL CPE T

. CAR
o plagie

fax 161.
wfus AeEw gra w37 & @y agaa a=d Al gast =an

g | gra: 7g QAT F2feat ow & a3¥ § g s § o

W F14 F fag e defeat aga i &idr g 1 a9 wdar ¥eg g
areg fawrdl aga e Y § 1 937 TAF STNT § 73F wfearzat wd
&1 7Y & wreq (ol g .Y @i g 917 fF ey & fag &, @,
HrasaFar gt § 1 afz feade aww 33 & fqu . @) saT #1 Srg ar—
T, &, & fagagmw qzay @A F FIO—HAde € a1 e i wR



2% % a@ LA fAmE

TAH! AN HY I | 5T FRW AT F fharie § fawad arer o faaa-
Fol &1 gear § qfada a1 area 7 1@ 9fkads & yayage (hum)saes
2T & | 3 R FF F fAq w A A 7w 6T 919 A aredl {—a
FIT F1AT IR HAIS A TAT @AT & | 57 THR F areal & sy, fearde

) (£

) (tv)

fa=. 162.
aredl & feende (1, ii) wik fate (iii AT iv) & =

T QA § ma M 3 Af Y AT T THICA qreq AL F A
aew frd srgwa g far 162 &
AT IFIT & qreal d fwAMRE 4T
Fere &1 w1 feard 7€ § )

tHz qql W EEEE &

fag g & & @« w@.—fafa= }Q +
z@aarEl aT, 39 & fag 9, @, T ‘“":ﬂ‘ 1 %_
¥ ey @ @ F1 WIfGRAT F& -—
sicq #¥ 91 gy § 1 fax 163 & fa= 163. Twlz @ q. &
frarar war gifFe @ 1 ¥ fag = Q. A 7 F fag s

qAVT & Arar S 9% § | 39 gw & TN arwd F1 A fwar smar
& | e area { g% fagaara oF & fear § o aFdt § wa: ag
. . F qgq i § ) fax 164 § o, &Y, wa@ w1 A (@) qar
e ¥ wmeg < @ (7) feerf wf & 1 @ P A W@ i R I
¥ gefEz § wreg . @ Y AT agwar @y § 1 WAt az w197 i



qfFd WA T

& fag ga®) eI AT ATWF § | QY FE@ F g FSAT qar
zegaga #1 99w fFar smar &1 fax 165 7 F+3w@x qar =4+ &1 59
w1 ¥ fag s femrar o §

FAWAWAWA
"\/\j\/ua.

FAWAWAWA
A )
\ v
b [N \ \ !

N/ .’ \./

LT LK

RAQ A @
fax 164.

frg gag FABAT 9T srd AR wfus @Y & 39 Ay
FEgT  F99. 1
ANeET qF AT &
srar & 1 fag aua
ag Feed & v
g 9@ gAg FeRal
faga 2ar xgar €.
38 IHIT A §Y
ey g war § ) !
TE@ART R AR gy 165. TGS Q. @ B et wIR
wfaF e dt s & fag wegaT At grasda wt s,
FEAUF. 2 W AWT F NN AG@ATE | 59 AFI eanhy AL,




{¥s

qicg g oy § |
faxr 166 & zexiy
qaT F77G FT g F1Y
FHWIET AT § )
TFARIAT aql AN
TAT A°F HT AANT—
X afrg  @xfpe
T @ FFAA Al
AT G J AT G
T F g W &t
FH H @ & fag
Faxr 167 & famrar war
gifwe aragas & ) 39q
AT IMNT  qleq FI
STavT fFar war g
TFAEHTAT AT F1 gleas
T ATOF Aqledq §
A AT | TW TTeq-
WA F dFTq F da
TAT-HAT Figd g
§ 1| % ¥ uF T
aread &1 feardz qwq
%1 & fag, gau we

i@ A =

ANVANVANA

VARVARVZ
AN NN

xAwigE o A

&R-aC 1 q g 28

—

£373Q@ QU ANT AN

7R#GT 2 QU A Ul qleeR
19K 1

fax 166. ®:3waz wik geeada
BT U, &Y. FT A FIAL

redl & ez wer w2 ¥ faq qar faw TR F AT 9T IF &
fae <. 4). o7 %37 & fa saaq fFar strar & 1 29 AR #5931
et ae T N DAY I wI & | @ AEr AT T AT F Y
TF AT favrer <gar § 1 . 6. e, Wew F Hars qar A9 ¥ @1 @
A F fad qT w1 N § 1 5w axfre § arawing ox aifga 9. .
¥ s g hedw qrea A g\ forw aag gt #1 9T w fgen
g7 AT § I AT 917 0F T F G1HT ardt &\ forg gaa A #1 faw
9T a1 § IT gAF 91 gEY DT F B A § | T9 IFR EFABIRT



qifea BNa Y

Fdta & ¥ foar war @ H=O AN qed F1 FAEZ 97 @ar § 1| FEAE
9T greag F1 SO S G # ey FW & g fearwar g @
gefe § Qi @@ & Fa & Frar § )

. A%
s 2000 ~

+

‘p\m

.. -EUB

il

e

fax 167. saw sidis g% afad aa.

. &Y. saaq Aa—afk o & F e g < oA owrosaE
fpar g &t aredl 1 T 9T F fag aedst wew 4 A faa s &)
q%g 38 aees & Afuw g F FRO @Y awe F feadz aw ad
fod st @53 | 3@ IR T WA § 9q37 @edl & feardz gq awH
gam oy § % 5@ qieq R GUd | 33gr ¥ faq afz ow
ared +15 TFaT G FAT § AT 98 A1ARaF g {5 A7 97 qreg Y q@
& I & | g 31T TW FF F (qT Foitag amy @ § 1 oy 168
& . &Y. ¥ T FE &1 9979 fq@rar qar g g@ g<fFve 7 wgaq qus
arEdl & g @Yfag @ w1 @l wowms e a5
g 1 el ® AW FH &

Tq g9 § uF Ffe1E g

@ § fa? araa“i FY F1ET fa= 168,

T A 9T 3T AT HAET
F§ qA Q I § Wa: oF
aieal & grr W A1y
Tt & A wrazaF a7 ¥ 75 T4 aqfas g gaifzga D § 1 37 Frew
qeq FEr @UT g 9§ | 39 A6 F g 3T & fae oF fagg

3. & g oar, 9| fEd | aca
A FI §T g7,



o atw WA AT

YFIX F q9F GO0 A qa G ¥ § 1 T@ IFIT F 919F A 3T A
g ArgT AW F1 #der ¥ qAr gfyw Y § g7 9T § 91U wfas
TEY 17 qIaY | 4 T HAS § AT 42T FAAW E |

faxr 169 & us <. @Y. gg3q afuq aq &1 fax feqrar w0 g
Eqd Fe3+q< WX ST F TANT § WCT AT eqrly A AT E 1 A

fax 169. . &\ saaa wfeq &

YT q16q FT 3 qVI A AATE 1 T FIF 1 g9+ fags faa &
fagrar A1 THT &\ WIFT Fad ). @ 9T FW T FA 1> Weay ad
A Y | A% T4 qT T &1 HT . an QAT g & afeq sqreq w1
gFa a1 Wedt 971 @ § |

. . 9. & QA & fag Iqasa ofad sa—uo. @1, @k S .
QAT ¥ wifaq qreq FT gFT > WedY F 1\ FIF F7T gary . 4@ @6
FgT & WAT 3 | F1edl &1 DT qq A°q gAa Il 9T 37 F faq . 4.
TTaYE Ied & qqNT ¥ greg &y iy g 1 faw 170 § oo & qar €. 4.
QA1 & wfaq i $T gw77 4> Wear 71 afda e feanan wan
Y. G qT WY WFT & F FI A FARAT FT qawT TG fwar s
gFar | o7 ag aifnT o @ 9T F@ F qUar St § 99 g6y q1ed ).
1 TGS F@T § AT F737G T 942 q Tqa cqily $T Y & zaw
T. @Y. FY FqA AT A E F A WA § 1 D AL 9T TG0 FIQ gAY



qf¥a |iq %2

qIeq & GFT A I GRY a0 97 {6 Dz g7 {M | ma: A AL a9
ST FIJ GHY I F199F § [ @7 g9 I8 anar sud 5 sraie area

fax 170. g. &t 7 <. &t QA & fag sgaa afww ||

F1 e 97 g | afz ag @ geer v aar @) Aedr F19 9 F3W )

RS q2Q qgFa afka Ma—dNeT agaE aur wa F5 ena
9T &S qefkal ¥ & faga greq A s @vdt @ | w@w defeat wa
6ar 12 Qe T & | awdl & fRarde W &9 & fAg g3 FeEa
faar ey afkada & F19 § @ig arawdt § 9vg S qqr w97 gaIE
9XIF F faqg ag Q@ aga FA4 1 . AL GF F w0 ag Aeds
SFEINT GIU agrs o AT &1 @Far | afk ag avew frel W% T. 4.
& q39 1 q17 a1 g9 I F A SeAKIAT FT 9590 FHar o1 awar g
T 9FT @R qefeat ¥ afus § wfurs AR s 597 ¥ fag faew
FIAT FT Ara@FAT i F—

1. 9. &, 1@ & F qgadrn
2. T @ F) FAWAF AT aF A3 |
3. w. @1 ¥ Tqray €. @ | 93941 )
g@Q qar g smAzaFAsl F o@wEdl  (TranidT g e

FT qUF FIT fFAT A1 FFT § 1 98+ F fAw & @Y. #Y @AY F gz@T @
gfaq wraas QdY | 43 afsa argde Fgart & fax 171 & qrzqex



R @ e fams

#1 fagra femmr aar § | a139eT & Ay & 25 9X §g QT fager wgar
1WA A QFLAV AN E | TF T ALH FT AU Ig § AT
ag W F1 2H rAHT &1 q@T § W ARG F AR (armature)
F1 Gi9al & | Y &7 4g fa9ar § a9 & AHA ¥ faga qrasd wav
Y & A gEANg FigA § HF Y qGAT T G A@E | W 7%
Q17 9T 1Y & FraFHeq AT Z AT Z AR AT F F1707 HHFAT 797
e qT Fifqg o wrar § ) Af5F 77 9T wEAF faga grae 6T
faar T & T Figa & FFT 9 T agd andy § | 39 IFI FX
aforg fFar rea@ (gUs
ST & 1 99 WFFT AR
-4 AE-SGr g av g9

9T @t gr A swer fama T &
EgFY ‘qEA| qTS qracy qre
JIR QAT § | FAT a3qAT & .

Fm-———=—=—--

FIXT TIFARIHT & T13A0
g ar femr dY Areanw
a2AAT § | 3@ GFIT I, 4. fax 171. aigsaz &1 fagrea.

T, ¥l. § a3d A §

T9 TFIT A1 . WY, SEARAT G0 qifgq NeEw a5 a5 Sray
g | z@FE Ffau
€9 A IFFHIET
(step up trans-
former)sgaa fwar "
dErg | oToEn ¥ L
S Al gy & & fa=x 172. @igdex sawa afw sia.
T waaq qifee yeg
& gxfre F1 A @ Rar g fax 172 § @137 §=Q ¥ afsg wieg 53 ¥

ferq #a & @@y arar qfse framar qar § ) fax 173 & argdeg a7
=T faarg w€ §

faaNas agdzx—31% afng Tzdex Faq <, 4. v @ @ &




qae gear & | afg g9 argEes
& uF ¥ eqra 9T gav faga
graey 939 91 §F a1 A AT
qiT g w oAy, S oEr 7
ITAT AT GHAT & | T THI FT
qg 74T ATFASY & FE HIT)
ZqFT TF AT €Y. &Y. FY O gl
& 92T gaAT AU WIT ¢ 4T
F1 S, @Y. & I 1 1 3T IFL
F arzaeT & 9 WAFEAT FY
HagFar Ag) w@dar | ag faq-
MAag grgseT (Synchronus
vibrator) garar g |

fax 174 & s faanag

qf¥a | TH

E % fau A v

<__J e ﬂﬁﬂ!
— ani o frgn i

—— agFR A1y W

. *
| a%ai

fax 173. giz"zT & =4

qrENe 9qd qra acArf &1 gifne femrar qar & | gq g F qrgFas
A fadt g q@ & &9 FWrg | R F T A D graY

4ZAA 31, Aay

v(ﬁa(lm faga diq

]

fax 174, faaxnasw

(contacts) <v. & %1 ©. & #

g qg8a qfeq \a.

qIAT & | TART HIT IO AIZHLT



tuy g s

St & 1 9 19 FT ATEAL HEA-NB AQ@T @Y FAIA I /T g
ga} fagg graey WY @ig-grg FI@F E | g QAT gEE QTHSEE
(synohronisation) & 1 ¥ FI1XT ZFERAET & FHed 9T AT
Ao <. 4. & I3A AT § | Fee7gT M Freqeq fAasT g9 <v. v
FY TEAT FT Y § AT 3T THIT &4y . &Y, qreq g1 v g

T AW AIGHT gAT wfE @ Weat miaFd a3 AT g
FW-§ | A7 AR A R &E@ & fAg argdzT qar T-awidg Qi &7 8
HEI § W FA & N gz § N7 A s amr fad I3 § )
fax (174) & sqaq A% 1 &t w19 3 fag wasq fpar man g



HIEFT IH
sgazifiw e

frgs gFwont @ Wear & fafwsg wimi & fagrg O F19 F1 3079
far str gF1 & 1 wEgd 9FW 7 A73feFm Wen F qua ¥ 7 fagra
Tasz 6 T §

Wear & fawin—3fea1 ¥ gq@a: @va fwr f6d o g9 §—

1. s (chasis)

2. g&ar (cabinet)

3. fagdra wr (electrical part)

T chasis—ag s &7 #gar #wafqay 1 g3 (sheet) &
FAGTIT § | LT FT WFI F FIEHT ITH 4157 4T F77 WM, JAT ZT+9-
wiAT garfs ama ¥ faq waw iz fqd @ § 1 Wear v famdra wiw
FEY NI T G771 q0ar & 1 w7 Wear F1 Fa« fagda wr &
femrar sirar &1

g&A1 (cabinet)—ag a®dt waar aifees 1 q@f vy § o
ear #1 fagdta T gaF wax gfua aw w@ar § | R F  qra-ag
g 1L Wear geax faqrd qar & =afaw aqd amr saa s g0
§ 7 I@AT § WX g2 39 S[AF F NG qAGT § 1 AifAF w779 § ag gl
AT FFSFT F QIA-FIT AN & |

fagdta wm—fsar & @xfset & Jaa fagda wio & fean
wrar § 1 fag> g% § A% fagral &1 auq fear ar 3o § 1 Wear §
wgaq fafusa e &1 a0 fafesa Qar grazas § | g7 A9 F AT Frea)
qar AWeqt 1 mrazaFarl 9 I F@ § 1| fagdla fagral s afog
F s § fafasg aril & a9 fAFe v ey § | 9% 79 (values)
fawad & Surg afeq 7 & F1or agf a1 qva gy fear wav §
a1g & Uear s W@ a7 FAF AF@T A grEazaFar 9gq & &9 gy
21 afg NI W |UT @ T Q7 IFH T 9T 397 G AT & @A
T ATIHT a8 @A Z A7 a1 @y 2 1 faliwsa gt & o9 w1 wrya0q



94§ aw@ M Fa=

27 & fag agt T wsw CN 358 #1 g faar war &1 za% quv &
gfsz qur 39d wgaq fafasa sl & o9 o fea a3 &

fafitaiza CN 358—ag us @ awey a1 o dL (A.C) ¥
afsq 37 awar AWear & | faxr 175 & awr gifee feagar war & 1 =@
& g€ arfasr § geas g &1 w9 fra@wr A 1 z@d g Fedl #
saawT faeg Wil § frar war g 1 @ fedflac @ 34w § 1 faga
ZAX A F1E uF Fier ST GFAT § |

fafied wiT

wEEE FAX—wiFEdl 99 7 & giaig gFmie (ECH 35) &1
sav fwar war § | ag ared ¢feaa 9T gicg WAt (9w 9 & fdias
=17 fFar mar @) w1 weqm wiaadr 456 aga ar. (456kc(s) # I
AT & | TEHT 1N W WifeHETT § | 98 Wicq wradd) & 456 @gw ar
wfus a7 sifeadez s3ar 3

REAR WIFIE qAAF—FIFT AT T 9T A0 qeqT Kraqay qeqy
wAAE g% F I A FQ | qeAq wiEaEy ag99 F fag A (EF39)
ared &1 94T fFar qar §

feduzT qur cafrags—uean wiFgdl ags g afuq Age SrAe
F ¥z qT A AIA & | g 9T 2aq Twme g (EBC 33) awa
g fFATmaT g 1 A SIS & ¥ uF fedawa aar @} ¢ A1, €.
(a. v. c.) & fag war frar mar § 1 feex gIr wieq @gt a19%-16 &
I grare Wim A g 9T} @Y FEY § 1 98 AT AT A9 G947 a9w
¢ aar safq Y sz &1 97 F@ar g

WIFGZ WWM—3T9 A A1 qieq & 1A I g1 afuq
FgL WI92g2 4167 1 g qx 3 Y 9y § 1 7gf 9% wF §@rw (RL 33)
FT FAT (Ha7 7471 ] | 39 9T FMUT LT OF SFABHT A AIITEANHT
3 faa a3 €1

qrET aeE—3ar i wrew q € qarar a1 R § ag fRkerav
T, @), 9T FIATE | 39 CFAGET & I1gqd 9 T gAT-HAT
eqrt g @, & frga & qr wwdt 3 1 g8 ww 210 ¥ 250 A aF
AW § q0q7 AT GFAT & | GEfedwAd F A0 uw @A e ang






L1}
1
e

"
&:

= 175.
fasie mem C N 358 &1 aefwe






sqqElfis LAl P

(R2) %1 wavn frar mar & 1 3@ @WASEAT qrU s <. &), Feeeq
F. 32 gar 33 ud zreadq = 10 grar rd £ D Sy E

zgfAn AW aren wm—za oA F1 g1 aeT efan qam@r @)
gafar gqi & faq egfan s dFax (EM 34) &1 sqai far mar § 1

o g —za §z A fIF 7g amF F1, gT A1IIEHT AMA
F JAT AT FZ0F F1 g7 faar gar £ faF 99 grav greq AT sqw
zre areg (EBC 33) # frsava A andr § | agf § ag afua
st & 1 oz e 7 fas wg amF § 0 desfaw w1 FIC @AT q=A@T
&1 G 93 @A qx &) frx w9 a<foe & s awar &

UAT & AT FIAT ATITENFT Tg> THT F GRIAFIT JFT S
aFar & 1 AT w1 ¥ fao w2 F. 31 qar s ar. 25 S0 g
fovar war & 1 q1uF Y 79 aza7 ¥ faleea Q7 wreg A a1 AFAQE

cde FIF S qar 6 § g fEaT §1 AT T, HAT gEIF qraT
F FIH UF AT & 777 fGad 17 §

atfast fasiz miza CN 358

T 7,
1, ECH 35 TS EFS mFAH FAL
2, ETF 33 §23 qEqy HAAET q9F
3. EBC 33 gad TraE Zae feagax u. 4t @t o =afq-
ELE]
4. R 33 A HIITYE AT
5. R2 =TT AN IFHIEAT
6. I:M 34 qfsF mg zafar aqd arar
F7I7AT . L]

1. 3-30PF

2. 3-30PF

3. 3-30PF

4. IMF

5. 6'511PF

6. 100PF
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7. 150PF
8. 150P1
9. ek
10. 100PF
11 Jul?
12. 005-F
13. 1420PF
14, 565PF
15. 3-30PF
16. 3-30P1°
17. 3-30PF
18. 100P1*
19. 150PF
20. 300PYI
21. 1ol
22. 100PT
23. 100PF
24. 100PK
25. Olul?
26. 01u17
217. 4ub  fazdt
28. SCul7 fagdta
29. ‘IE
30. S0ule fameta
31. ‘05
32. 16u17) fagdia us & w3z
33 24.1° § CAR
TRy - 1 SW2 cfeas sigar
2 SW1 "

3 Wfean 37,
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IRET IR
q9% (zrafaey)

98 SHIO F {6 & fagrea w1 o far s gwr 1 e (176)
# zasr st oo feamar mar § 1 38@ AqE 49 & gq@ 9T e
fafas §—

1. sy FgT IOEF |

2. feqy g adgs |

3. g&w =fT a1gw |

4. gusag 13w (modulator)

5. gufrag ags (modulated amplifier)

6. ufwas )

T X q TeAF FT 0T BAT TAT )

I T Haar qafeaa aqfga
L a3% ML TS
'— [FARTE =

fax 176, (Jw=w zrafazy) &1 saw fa=.

et gz scmaws—FFdY s Taw N sq@ wraggwar Wea) ag
Iares § 185w 13 7 gifeadey &1 goq fwgr sr gar &1 AWear |gx
I A F fAQ weaeq S9q3q QT F FIA ATA-FF G951 7 A FIA
# q@ o § | SuF A 9gEq wifeare A QIFH (FFATF)  F gy



Fq% (ZreafazT) ?&Y

QA1 Tegeg Wa@F & | alag qaFl & 77 IFR & Aifeqe F1H
MF Ty § faasy Waga) § F7-8-F7 afadq g

frdY st mifeadaT 1 Aragdr guEa: 2975 G F1 HFFE 9T
ffe wedt & 1 wa: SuFi ¥ wifeaqed § G diga AT FF3A FIT §
F A7 Tfge FAFY 90T FAAQ aTFT 9399 9% 9gT 7 939 |

faq el a3 frdY o waAdr waar gg fafeaa Heafaal
HATAFAT AT & Tl <473 qXfwel & &1 9T Feadl &1 W 3T fHan
AT GHRAT & | FEEA qYAT Aifeaazq F7 wFTdr AZT A4 A H DI
gr1: @Y wfas afsd F SeFl 9T gAHT ITANT R Srar 2 )

mifeaSeT ) wiaadr ead) 213 F fag ag W) wraws & F sEd
qga &9 qfEd «r sy | whrs afsq 47 graasar §F 97 wifadRT ¥
wTeq wfFd &1 a9q far a7 gwar g )

e @gT adF—aT aarar a1 A1 g 5 wagdr ey @I F
fau mifeadzx & aga &7 afsq o ardy =ifgm 1 Sos  (grafae) &
faw mazas afsa g@F ad97 § arg &1 1t § 1 997 F fao zges aifne
g9 AWedl @23 99F swgFd 54 9@ g

Y qfedaor (aresrez) ®37 A Sax wfas afsq & g ga
ag wawa® § 5 ads ax famq afsa & afas wor 0 g fEar o
g% | 3312 & fag gfz fedr eaa 9v 50,000 a1z afaq &y @gd dar
Ft ot g o A gf wfag (). @) @1 Faw 25 sfaaa Wear 3 wgd
¥ a1 J1a1 g a1 zaAr afad 3eve 33 & fqg 200,000 are faga afsa
FY FraAFAT gt Al 38d 150,000 =12 dF1T 03y o

afz frdt vk & gl afsr &1 wfs wm, S3gw & fag
75 sfqga saqim & aar s g% a1 sadr @ afig 7 Wedy @@ g
F& & (0 Faa 66,600 arz afsq <. & 1 wagasar g | g9 5Fw 1<
T &a9 aga #@fus faga afss § & a9 @iy a9 g & @9 aca
zaarfz araT W 2 & 19 7 @id a1 G §

FaT afra ROl ¥ SaFi A @ AT F adH) A wrazawar
st i & sfaswifas wm &1 3190 FT % | (39 graew F ggf dAw
A1 A1 oAr maeaw 2 f5 Wear feflaw & wasg adal & wm
0¥ 15 ufqag aF afsa T sgam @ arar § 1] dgd afsm & wfus



&2 @ e fam

AT &7 I FF & (A0 qreal & STAWT &1 04 A+ fFar aar 3 |

wfas IqA afeq F TUE—NFI 9qIG F agH1 FT quT HAT
ST FHT & | gt adal 7 FAH7, AT a7 6T F ;ML 9 FHar a4
gAY F A § quFl F iAo AN wlEg F w9 fFar
AT g

IR faq & M qT agF F 19 qT7 FF a1 gHd § —
w (A), 7 (B) qar (C)

a % (Class A)—7 ad5 &t {5 38 951X 1@ FW § fF 3%
I Wi afqa @gT A% A9 & & o) e frz ax Ay af oY, at w A
JUF FFAW & | qZ 9T & & fqu qd9F awex a1 oz a1 9ET uw
fafma o Jtees 41 sirdY § T fag 9z afag a1 s ardY Fiees gy
& & Ty & 5 areq ¥ fre &) dveaq ) o fafssg Qe & awe
AFF | I OIFIX FAgF F AN afad (cfficiency) & v §
93 q9q AfuF fHar s oaFar 2 |

at @ (Class B)—an & & ag% & fyz aeaw zadr & It §
f9aq area & gF3 gT aug 917 gdT @ | afz fae FY aieest afus ww
FT T a1 Jred § IqU wfaa ag aFar &1 a7 a 7 Iqan afdq aze
F fau aiea =1 fas #z 9i® farg aF B FTD A & 1 9 T IF
ared &1 frg 9¥ Freast & ST 91 g a3 W AT I7 T 1Y
34T gug gt 99 fF frz g & 7€ Qs 7 o 1 39 IFI 39 q9F
§ Hae 1Y AT FT &Y 79T F5A7 7 gHAT | WHT 912E F AT q 9%
& 14 # fawga aua fear sr g7 0

at @ (Class C)—aw q 9% & arex &Y 7 afda &1 o
[ & faq awg & fas ‘Fe At farg’ g% moF @ qrdr & 1 afs
ard &1 frs ‘e oiw farg § W afu® Ko 538 S @ Ivavh afsa
F1 97 M W a7 F1IT0 1 T FE T 16T F AT T A+ § A F7
T gy o 177 & ait | ags 1 17 feamnaar @ | gafy qd aay
¥ A1 FH AT FI YT FI@T § 0 5T A g9 qIfwE FOgAn &
FRA 7O AT e H AT £ 1 AT @ F agw Gow F afw J[|a

wrat & g fog Sy § 0 Ay & af arfasr § A awd & oadw
gaAr At ag g



Se% (ZrFAfHaT) %8}
/ E
%
ardt fog e c@‘é’ (Ej
k2 “~
/6
- faz Frea +
- .
)
fax 177. an @ ags =1 w1,
T W agE . ataaw & @ aq®
¥ agq Y | 9F Fad wer Tqd W o FY

A AT AGT qAT
aftra @gT uF et §
gt g1

8F 31U ufus
qIT 91T BT § |

Ay faga afaq
F A A oHF
9T & [T qQrar o
(low efficiency)

g FT YT Zrar

21

TF I A
FIT AT A J FH
agarat .y ufas
glar &1

TEH AT W oAy
nye fagq afsq 1

afys g7 T |
giar g 1 (higher

- efficiency)

AZT FT qUT grar 2 |

Tq® ZIA qIeq g7
FHERTE )

A T q & ot
nyer faga wfsa
0w T 7 oHar g
(highest efficiency)



288 a@ e fyara

59 9F1T T a4F =0 TFICF T9F 3@ SFIX F I
fedtaz & s aar | 3feqy qedi & qfq | W agd F ada &
AT M AGN F AT | % fqg qur quegw § | (A0 NIAT G E
F i gw@ @A & | wafr s @afan
AgU & agT & o
q337 3 F |

ARFAAT—ATF FI GATATL QT THIX F IS I7 GFA § | 9gAT THIL
§ qITIA FF AT A1 AN F AT FA w491 795 q97 F fAg
AeaY @gT AT SOAY § | EAX, 9 AT FY @ A (I€) v Af4F AT
FITAZT ¥ — (3a1) F7aT Z | ST S S IV TeAF HAT VAT AT AFAT §
HIT Tq THIT I GHIAR AF A7 qFT & 1 394 TH1 § e A eafq
F1 a4z 1 gafraq fear srar § qar gafag @23 90t q@ § 1 S9F
(zramzz) gra waiftg @t wExa gafag @gd & &7 4 gaifa
(arswiee) fF3 I3 § | Gwsam & faU quragdE @ gAfEqaas &
FaZTFAT JaT 2 |

YA GFT § ga@r ar w1 g fm Wear F¥ agl gmig agi av
oY eafq & gl 9T F AT ALY ST gFy, wa: cafq M Weawr v agAd
F1 gHa9 F1adF giar g | afg feay s wafq aY @g faqr & g av
SAY R AN A g | T fady gE @gd # ¥ Faw UsAr &Y ag @
saifea i | ausag & fag ag wazas § fF et g3 =@ wwIT &
Iy AT 6 7 FIcq FF IAF IV AF A9 1S FATAR 0T 57 A0
ga 1| s7agie § wiaway AWeay agddl & afearor :1 wafs #1 qgd &
FIAT TEA-FIAT F@ § | T THIT A7 g9737 afen gwag
(wrasitzz s wig@aa) wga@r § 1 fax 178 & =afv av @igx Wear =
g AR qfenror gafrag @t & A1 farg ag &)

afcamr & wfafiaa safa 2 @gd & g Weat agd #1 fqaisw
(FrEaET) agaw< W gueag fHwar S gsar g 1 g9 SR F gHAT FIqTH
gueaq (RFAdr qregFaa) wgarar § 1 77 179 # fiqais gafag ag<
fmrg n§ &\ WIS gEeAm w1 ITAT IAfGIT 07 Rt w4t 7%



nq& (ZrFaHieT) R&X

difga 21F & oo agt SaF frega avia A& fwar var g1

RN

- N N\
\/ \,/
safty & et
aatya agt
fa= 178.

fa=x 179, wmiaq«t gafraa age.

aRrEARE (ArgaAay) —fsay 71 agd 1 aufrag #37 F fag
taf #1 9§ MawS AV § | ag =l F qg< gyw safv qwgw g
NI FY AT § | &R e g1gF aifre § fow ww aaar war § ag
o 180 & femmar 7ar g1

gew saf MZF TV A7 TG MAAFAT &7 9% afgqa F3& wIar



15§ i@ LA e

famr afaq f6d go & fedimgd

® qAlaq F3F F FH A AV 0 @L
g | 9% & S W safq 7 agd QL .
F1 a97 F& AT F faQ 3T 2 % [

48
Y

Lo
———

WEFAFIG (WIgAHET) HEAI
& | T8 YA Higgae afcian &
fag eafq &Y agd #1 afya =&
gufaa agst a1 3ar g1

wufiad ags(mgIazIgrIst
®aR) —aafaq aqF 7 cafy 3 @zl % 9w § WA A ag]d F
qrg gafaq 1 q avd § | 3T gWA & ¥ &2 gafag aqF qar fas
gAfad 9% a9 § |

fa=t 180. gew waft mgw
(mizFiwiA) 1 avfwe.

faa 181 & um >z gufaq ad+ o1 gifwe fRa@r @1 g | @q
€qfq F1 GEST q1ed F1 ¥T 9T QAT grar . @, F I Fag

fax 181, iz aafaq ags.

St § | T FIITZF AT AT CHE FY qlees £qfq F A F HAAR
gIdT-g3dr & | 98 AIed 39 GBI F1q | q1ar war g & qsr a9q o3z
giees 9T fANT FX 1 3@ FIW /AR B 9T g7 afuq eEw w1
afearor saft &) @gd F AT TEqr-aEar § AR 5@ IR gAiag agl
Q1T g1 ST § 8

fax 182 & ux fas gafaa ads 1 axfre feamr mar 31 zaq
eafq Y Fg7 F1ea F1 e G T & FIFT 9 qed A frs 9T & St
& 1 agt areT F1 38 TR A FRar strar g 6 gasr adga fae Qe



S9% (Zramzy) tRe

X R 2 | 28 FTE0 4169 AV e 6 e atua agl F1 afeawn o/
+

i

fax 182. faz aufaa ags.

frs gx &t o1 =afy A7 @gd F oFER FA-EEAr § Wi 38 9FR aafad
dgL qId g1 i g |

faz 183. fuz awfaq siuw.

S9F (gfadtex) —asit Afat afta & dow) & WA @z ad
ud 237 747 F fau ¢ 7107 w731 f6d 99 &) od wfafaa e a8
waif@ #37 A a7t 1 g9 fahu w3 (fedl) @y § et ox e
FEFA (W99, AT, 3T FAR) OF § 1 7 wqrA a7 g2 eafy mnEF
9T I ¢AfA g7 A9T F A1 99F qF & ¢ A § w2t ¥ v oag



985 T At e

gaifed 1 Ay &1 A9 7 U avT 7 <1 dred 9997 S9F B Ag HA
FRIEGT AT & |

fax 183 w ux fuz gafag 9as &1 axfFwe femmar war & 1 2@
gifrz 7 area 4T, 1 gid® wifeadzc 3 we37ax 7. 1 & 2120 2947 Hiadar
FIAT T qFAT § | 59 AP qr e Wear agr s 1 v 2. 2 &
qIREafiE ITNIA I T 2 13 & AT & | I NRT  qred ar 2 &y
fog g @ & 1dY & aar @iw &) 39F Ao ¥ gew zafy wgF ¥ owred
e3fq qieas W ¥ & AT & 1 37 IFI g1 ar, 2 fag gufeaq ags a0
F1T FT § | 373924 3, 3 W F7e7@T 7, 2 faas zg7z aifpz sai
g 1ar, 2 FY T T Arq A5 39 278 g3fFT 7 w3 T, 4 g ofwaa
F1 2 & J1dr § 1 ufeaa § ag @gd I8 M da & g



faqy 9B
Uear @eel &1 g q91 efiae
(Propagation of Waves and Aerials)

@gd &1 antew (classification of waves) —fagy gHzmy
¥ garar 9 971 § warfa (broadcast) #3F 13 @9a 9T g4 fawq
F) @gU § qzas< ufaa &1 2 fed ww § 1 gz ofaa S5 S6 961
T AZT EATH IROA FT AT | AT I+ AgL TH1w 7 Afq—
(186,000 #a wfq afwoe) & = Mz st & 1 Wear A agT gaa
FIT A1F 27 § FrdY &9 F F§ IFI 9gT a5d1 § 1 97 I A
AL UF €419 ¥ AR €17 aF 9gAA § ag wg} # awarg ax fais
FIATE | 2> Qi &) fadt g0 aF gRwr 997 F fau s agl
Sagad gifT ag Wt SAaY @earg o frde FRar g 1 A A qifawr &
fafe @ears &) @gA &1 aiF<w fHar 7ar § M a9 & 9GS 7 F7
AW FATAT 74T )

A w1 AN FHT—

T an | agrawnd | Fwwaw | gw@far
et @g? | 10000 & 130 & 300 fiv. a. afyF g7 weRw Ao

1000 Hiz<a® sfy dfeoe g | F (A q41 gL A=W N ‘ﬁ‘;'
! favaT geasy ITg @I

F fag
Terw &2< 1,000 & 300 3 3000 FriRad qfegsa

i f&, ar. wfq (broadcasting)agr seg
100 ez w5, . ¥ Td #1af ¥ faq faaq aga

A3 IF | Shw qxaRw A@ AR
953 | ¥ gfam g

9dy @g | 100 & 10 3000 ¥ 30000 Y 9FT F FqIERW

#12T a% f, ar, sfa | &0 aar afuas g aF g7
Y S— q97 & fag 1
30000 & AFT T FHIATT F4,

gfa S 103

aq, waaE AIggIA
g 1 M=z ax 300000 fr., ar. | IR 7

afg @fpos as | qar eifawa & fag)




{9o

e faana

falwea v a1 #1 @@ 0F w17 § qE T g% wAT-HAT qig
¥ it § Az zalan 38 @gd wlaw g o ada w97 qar 35 agT
F9 g3 G237 AAT & fag gmw § @€ a1 gFA g1 AT F WA F 98
OF €I ¥ gAX T a5 (59 TFIL qgadT € ag aarar a4r g |

fafsr quf &1 @8 UF 4@ § 93 &9 F faea-faaa ga/m
agadt § | za fafaeaar &1 F1@ agauea § fagema (ionised) agt

(layers) =1 @wWr g1
fea & g v Ty qar
geq  fwgt, #ifens
fawm wifs & F@
AT & HIU dQ
fagsaa @ sl § o
AAIST { AAF qAT
F¢ fafwed fageau az
grv g fax 184 &
ufrqar &A 7 wa
il fagaa qg aun
gasr saig faarg o
gy ubrd za agiar
FAE W g A 2
7T 54 qUT qg &9
S SR 1 S et
gaq g &9 fageg @
2 St g

AAT-AAT  faegeny
gag (ionised lay-
ers) WEC-HTAT  aT

@l N guIgq
(reflect) w3k § qar
#fq o1&t wgd fageay

()

fax 184. awwvza & faga wagi
# gd (i) fza (i) uf=.

qAG I aUIF AL gt | 7 FAW ¥ AWeA 7 987 & A F g@y



e @Ed F A 947 I 792

I 3% AT SR A gud § D, gedt F arr g3HT A AT H
fafus agi & quaw %1 fax 185 4 fafwed ail F1 7 o 17 & qar
€17 a% fF e SRR 9gadt § g feamar war § g@wr aqa A5 frar aar g

(6ti)

fax 185.
eal g &1 g7 1@ ¥ gAR T A% g
(1) 9= & arg AgFT @w @gd |
(i) awgnoew & fagwwa wagl @ quaw Q¢; qeam 7 A
g |
(iii) &t (aga S wgd)

st wigk (long waves) [30 fs. arfd. 300 f. ar/as

- 30Kc/[s to 300Kc/s] =& a1 &% @iz o earw & gay €90 aF wers:
T F W19 T G E | I§ IR GG gd wgd T Y
@zt (ground waves) wgard 1 SA-KY T Braadr gz qnar
RATN AT el N afm sw I and & 1 o 298 T o
waadt £ agl wfad g7 a1 @l § 1 93 9g3 AfuF g aw T gFAT
& o1 38 I TAF g1 g} R Y qeag @ 91 gFAT § 0 oA
agU T A0 § ) wyw wfeareat § 1 waw @ g fF I9F amn ofaw
ga agT g1 AR | A I vt wz? fad &g gift sad @ a9
e & A saeawar 2t @ 1 zafa o A qg 93 O g



26 LG RACRINCRIC

avEY A 9T qGA AT AT F1T FT B & 1 37 A1 FIWT § a8 a8’
qga FH AT F AT § )

weqR g (Medium waves) [(550 fF. qr. & 2000 5. ar.
a5) (550 Kcs to 2000 Kcs) ] ag @g? us & ¥ g9 &1 a%
FHIA FY AGL AT qUIT AT AT AFT Y g § 1 & & g @
9T A AT AT 3§ AT Fa@ IHIT F g9 9T ATAY AT FT &Y
SearT gar & 1 ufa § ag @gd quan i § W 9w qAT 9% 1
g gq aF 2T AT A FFA & | F7 AU 77 G799 IgNT wRINT
#1450 7q1i@ (broadcasting) <3 & fag grar 21

B1&t @gd (Short waves) [(3000 & 30000 . &r. %) ] a2
AgL TF 1T Y qER €A1 aF TT F GO-T Q41 IAHET F7 fFqe9a
FAgl g1 AT JFT TGAN & | I qgA F1 THA F qUA-G7F qqT
JTA0 AT T g0 aF g1 S0ar g q9qr agf § o §T g aF HIAFH 4G
AT ST GHAT | F9IT 37 A1 €417 § 7 X AR 04 9 {67 77 98

1 T WA T qAR

- fvpa 70

fa= 186. fewq gt

TUT FF AT AT § ST FIAHT AT a1 9Far g 1 forg g 7 Frd-
FA AL GAT A1 GFAT At ANT F QI9-A09 97 (At A2 Ag7 FAGR



LA FE ®1 T 4T RAS 293

g STt AT FX GIFT AT 1A ITY AN qUIT HT A § | -
fret & foradt g0 97 g @8 o=t § ag fewa g (skip dis-
tance) Fgardr g fo 186 1 g wgi avga i< 9gajgT 9% 9g gadr
g A1 afAT 9% I AR 4 ¥ geaed eqifaa fear oic @war &
T 59 qfgF g TF qeaq Ao 97 97 F Ay sfagwa S agd w1
g sravT fawar sar g

wfa gtdt @g¥ (Very short waves)-—z@ %1 %1 @g¥ ww
T gAR T qF e agAdt § | qg oA F qra-qnq gy q«dy |
q AT FT A §10 AT WY A QY § 1 Aefy s §F W4A7 F
HITT ET A GTU AN & T qF 27 AAT A7 GFHar & 1

wrATEY AAFAA A faTT uF gfeq qur s fgwem @R ALy
g g_AW 97 F faq =& @gd &1 wQw fFar qw@r )

gftma (aerial) —arafee g safka ay $a3 A agd &
& & A4 AT GA § | FelaT 9T 9g g3y Orq $G@ F fAv A q
T @A Y A FAC A@EAF § 1 WAy #1 @gd F o fasia qor
g € f5 & wads afearas (conductor) & NfF 3a% " # g3ar &
Srw F4Y & @g< q31 wN § A gAifan et o7 widw wieq fed e
ard § | g danr gor afeaas sife s ¥ fra) mofiaas
(insulator) grr sawm Frar gan & felag & fan adw g 3 @
& | T8 SFIR Anan gar aferras ofaa sgamar § )

ws8 tfeaa Y srazasar—EaT a3 gka ofkaa g & o
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