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(Electro Magnetic Waves, Communication and Contemporary Physics)

faeld gea a1 gAR araraRer H fafr=1 wuf
¥ faerHr & T g aR BH 37! SUReIc & e
B & | UHTe & wU H AT ey o’ g I
g <RI+ W eI Bl & I JTaReRd TRl IqTaRor Pl
T G € | geH a9 (microwaves) STaf I9TS BRY H
AT YHTT H HGG BRall & 98] Gk & &3 ¥ TSR 2T
A B # W e FdeT ael 2

9 A H TR UG Iged fAgd gaan
R T YRl Ud gHG IORAl BT AR 7 | e
gahd & o FaF—Haddd GHe |l R
faera graar gRecRll & dgifie TRIHRoT BT 3
TR 2| 37 Q¥R &1 FoRe=a I gada 4 SId
I B HEdYO! [T 2 S ATAHT H§ =ged & i
DI T TR MO Sfte I Haxgdel FHIHRUI Pl 3iferdprer
STTRINTT Hell HHRAT3N Bl & PR H SIfcerdm el |
ST fere TR fadae gAR regg & aRE |
W BM & BRT JATTH AT H 39 oS fadas
e AT I8d gY fagd gaaid il & HeRvl, 39
IO AT BT SAADBRI UTRT BT |

IMIMF AR &5 & ol # fAgd geag i & € |
3T B9 AR & & H B A dretl faf= g gaara
TN Ud AR G5 & HoT 1agal or ol SR He |

ST Hifdes s &1 sfoer adrar & «ifa |
FR-R 4 @il Ud 7419 RIGTT 1 & &g g &l
31 faafid oxar € | e 09 et # A4 difda &
wY H AP fIeT BT T S AT BT I §AT ¢ |
T I T DI Y MY D AMBR B B B
PRU g U b Agiidd UeT B AT H gareH
T @1 AeT @ © | O B FEl ARAT A S8l
FareH Hifaer o dAen Agrf~e aHei feadr ¢ agl
ST Pg Tb-Id] SUANT BHR <1 Sligd H HifadR)
Rad o1 2 8- ISTERome MM HeuT o & 3
T U G & i T 7 SMTIehT Sl BT SgHT HRIY
qm |l H THIES BT Al FART Silad fha-T g@g 8l
SITGT | 4T Hifdas & SIRINT & V4T 99 &, W[ W
H AT AYBT YT faxger € feg =41 Sfc & w7 3
SR AT oTel QT 8 | (R SUsal & ol Bl
H s STe VT e fdfedl fazg=m g8 <wiian € o o
BTt # AR U U & uRfd O ) 39 I &

3 H FHRT YA 3MTUD] <41 4l & IS AT ™,

et | uRferT RamT 8, 81 Wabdl © b 39 H A {B
I SRR 399 &1 H wfe of T fasme ST vd Jradn
P AT PR TP |

17.1 a9 gRT (Displacement Current)

AT 7 H B <@ gD © [ A AT AT
IR GaDHI & IU~ B © | 99 Bl gRmErg;
AT H Iod FAMTAT Bl © ol GadId &3 DI YRR
fm

[B-di=p,1 ...(17.1)

9 fear Sirar 7 | SEf Y aHrde Rt o T |49 U
& 3rgfasr § ORM =@ gRT(conduction current) TSR
BT Ao ORI [ =dq/dt | & S g

S SIIRT H 89 AT ARI ¥ AT YA &
PR AT &RT BT AT 9T F Fafdd o B 2 |
q1feh 9 e 31 &1_T ¥ fomifed v o 9 o &4
3T ST TG # uRfed B arel = | TR s &t
SR AT AT Y Bl 79 &1 99 & 59 dTer RT AH
H 9qd 2, Haqdel - g9 AHEE Pl UgA dRd gT T4
e gRRefoal o1 afafo o 2g YfuR fraw a1
e s # gwga o |

e 1 o

3
\

KN )
\ \
°, [
/ H

.
.\._“',x
Sy

R 17.1 daR= &1 anawT ufshar § e a1 [ v

|dg S, v S,

R & AT 7 B9 IR B9 aTel] TARIT BT FHS
B fory 89 U HatRe R =R &xa & o b amafdra
foar I ReT 2 | (forst 17.1) 3mae @ ufhar § wie 1 )
s AT AR H ATl RT [ HIaR ST R8T € Sfafd wie
2 R S AT AR A ATl IR [ 9T8% 377 &1 2 | 91 d
ARl # A GRT yarfed 8 W& € a9 AuiRE o wiel
UR 377ae uRafid 8 vel ¢ fbg wicl & #ea & &3 4
STef fafa & @I ara« arT 981 8 e © & 98 ares

4°cnqrﬁf JATAAT 2 | 319 QT IdBI Bl HogT PR 5785 I Th



g S, JATBR & TAT Gl T8 S, uvdera (Parabo-
loidal) & ST SHI wiel & 9 § | [oR W 2| & <
b ST e w9 98 uY P gR1 uRdg © | 319 If 59
g W YRR 99 ygad fhar Se ol g9 U &
argfaer Ig.dz BT AN u,l B AIRY ST 1§ v
P gR1 uRag Bl +f Fg & T[oiRe arell 8RT 2 |
SIq 9 P Pl WATE S Bl UREE DRl g1 A

ST ar fﬁ-d? = I BN Fifd FERF & AT &

PRV S, W AT °RT [ OR €T € | IS 91 Pl ¥ele S,
BT UREE HRAT g A il SUYF] AHIDS Bl A YA
BN 1 S, H IS ATl URT Tel oK B & | 3 UPR
¢RT B JATAAT B HRUT Yeh OREMRT Reyfy Sca= &
7 2| 9 R o1 g v & foy fowdd A
gfauifed fhar fas arete wiel & 7o Rad R # & 3
PR Bl N1 SR favermae e (displacement current) 7,
DHET T &, BT AR BT @12Y | RATT

Id:eodﬁ

dt
STl ¢, faega & @1 gere B |
ST9 HerRa emaf¥ra (a1 fRmafdd) & v'r ' a@r
el UR MY YRadd & BRI ©iel & 7ed gRad-eiiel
e &5 @1 UF URT A Hag AFT S FehdT © S b
ARl § YaIfed aRT & AT Aiad § 8| S FHIBRT
17.2 T QA S aTell foReITas 9RT &7 FHIHROT 17,
1 & SfEroT veT # IURT AT €RT Ug & A1y AT
g ar o 174 @& aRReIfd gRT S faRtem
FATET BT STl 2 | 31d &4 o9 P g_7 uRdg @18 1 9ag
R AT o SAH A IT AT AT GRT 3reraT faveu ey
yared gFf | favemue gt @ Afafera fev oM &
SIRIT &1 [ TR (RN fasrda—foeR

| A1 @ed ©) T BIar © | e gaR

...(17.2)

___________
e
S

re L P e I
I : > R
(VN
‘\\ lll ___________ S 2
(1)
1,
——_.9_ -
I
- - I
C)

o 17.2 (@1) Ml & © weRa & wiei & == 415

faera &= () WarRa & wey fawenus gt

J.E'dz::uo(]+1d)::uo[+ﬂoeo%
dg, . .
W@Tsodta%ﬁﬁmwa%%lwzﬁ

diac @ forg 7 dad favenus a1 &1 ARd@ g
=Ry g 9 Ao ORT & FTRd: god W1 g
=1f2Y | afe fadl eror HerlRa &1 wich & #ea fagga e
E® a1 S/ B 17.2 9 W € 9|eE S, ¥ [OR arell
fae[a 9Tt ¢, = EA BN Sl A e &1 wiel &
A% © IS 39 &7 WeTRA &l wie W 3maer O al

€, €,4
0,2 4-2
€, 4 €,
a¢; _ 1 40
dt €, dt
d¢, _do
€y ——=—"
o Cdr o dt
3 1,=1

39 YbR faRemus Rt gemefa: =req uRT &
JI 2| A ORI | A YaAIE & BRI § i

fozermos e 1, uRedt fagga &= & @Ro 7 | fes fagga

&3 wIcl & e Ueb I fIaRa € o favelmos &Ry 7,
W ST gbR fAaRa 8RN | ATe oRT 37ed Hierg @
FeAH dR H garfed € a1 faRenme a1 Heis & wie
%A & Jod &Fhe H f[AaRd & (3 17.2 9) fawemos
gRT H g fqeros JifFas # w1 &1 Reafd a1 e
fPY ST aTel faRRITa 37 1 IS o1 T 781 & U gd
H TEre & TR 319 i fhar o <81 2 | Swiad fadem
BT b Hecaqul uReIH I8 8 b I &F are aor
I gRTell SFi g§RT S &1 9ad & | 9 fawermos
IRT W gRed] AT & & BROT 7, 37 I A1 BT oIl
FHaT & fo gRadt el &3 gaara & o= & ¢ |
g ggHfa # wafiaar & gRieg 9 W weayel ¥ (Uagfy
PI Yeh FAMIAT BT ITERVT 89 Jd H GA—aIT AIER
How go 2 1) O @ g e IRt fram & &
S 2 % ua aRadt gaara e va gl faga &=
I BT 2 | A T8 YT o1 @rTfad 8 & fb w®m
T Rt fagld &5 U& gaai &F oI~ ) AHdl &
S IR BH SR o9 G © | 5 77 UHR A R 9
31y T fHar S | 2 |




= 17.3 GeRa &) wicl & Ay fORUE gRT & BRI
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e &R © |
(i) faga e ™M gRT o 984
(Energy Transmission by Electro Magnetic
Waves)

Fif3e a3 @1 9ifT g gaar a3 W St
T8 BRA & THT god I IS TebTer qAT 71T I
S fafesor, fag@ gear a3 g1 il ydrE &
AM IETERV & |




Rer fIgd &5 & eae & FHT MU <4l &
o faega &= & Qi I+ @ Sholt, fo faeiia St

e B § uE=%EOE2®ré’an—cﬁ%‘|s?%W

_18

' a3 O ddg JIPII SHoll g-cd U
B

Ky
e e 2| fagga gaor o & e § N Sudad
A A © A £ B PI BT (AT &7 U gaai e
& qreefOres A fa=aTRa faar S | Ffes faea vd gaar
&1 R € 3 3 u, g u,, A AHF B A1 yRafeia
g Wag B=E/c oM c=1/\Jy, e, ¥ &9 3
GERAED

E2
<’ 1,

1
2
1 2
—c, E°=u
2 0 E
31d: el ATEIOTd Jroll BTcd

Uu=uy+u, =2u, =2u,

=€, E’ :B—z

M
| T 11 wahdT 2 | I8 N HEI S Wbl © b fhdl fag
Y AT | SHoll H fAg[a Ud gaaorg &= ST ol F91
wewIfar g1t 81 af E=E, =E, sin(kx—ot) 9
e AT SIY qAT I8 T2 AT AT 1Y 6 U qoiersh
a1 g qof w@hT D Y sin’ (kx—ar) @1 i A=

...(17.13)

<sin’ @ >=<cos’ 0 >=% BT © A F{A AT ol

gacd
B>

2,

u, =e,< E° >w:%eo gr=Bu (714

3 e Srar 2
UHhih B A SHoll Yarg I &3 dI urafeT Afesr

(Poyting Vector) § &RT &rad faam SIrar g o

U T,
§=—(EXB) ...(17.15)
Ky
EB
TqAT SHGT GRATT § = — ...(17.16)

My
I fear Srdr 2

419

SAADHI TN & fory AT fagld gaar as
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(iii) faegga gdeom a¥M &1 €T 9 <9
(Momentum and Pressure Asociated with
Electro Magnetic Waves)
faera gaana a0 § St Bl & $9 HIROT g
HIT Y BT 7 | 37T 99 AT gadrg A% fh wag
R Ul B € T9 [AE UR &1 Usdl § Al fh wag
R B FHaraRe Ar § G RiEald St U ar
afs dag gl ot @enfia wclt & a9 adg &
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17.4 faga geara WAegH (Electro
Magnetic Spectrum)

T <1 ® o5 oY figd geasra o< fafa o
THT BT a1l ¢ F Tl & | §9 IR §RI Hll Yd HT
HT JFTAT BT 2 | HIFdd B FHI DAl G YHT
qAT Y BS TP IMIIH A & IR H & ATBRI
IuTeT oY | § 1888 W ECol GIT (AT AT &I IcafT
8% | 9IAM H 89 S © fob 52T UabIRT, WRISTHT vl
aravaa fasvol, AT AT, geA a3, X ol qen yfeof
1 fagd I ugfd &1 € | 37 91 & 9o d Bl 7
Fel @Ra @fed) mawt o yfier & | fafi= yer @
fagld geara a3t dad SRy a1 a3 <& | & A=
BT & A1 @ Mgl (G397 <) & o\ # aefianvor (o
17.5) Tagd gaaa WagH AT © | I§ TR0 §9
31l H gEe 8 © b 59 AWM= 9T Pl gord HRA
et aRAMT devra: gRWINT 81 & | S8R0 & fory
yfBRor &3 qer X favor e # arfirame g @ g9R
a1 0.1 A & X fror 7 fbvol <1 & 8 daeh g,
ST [T T[0T FHI BT | J HeId: §7ab S H 81 =
2 (y foxol Tifyag deaei & SR SiEfe X feor
GRHTY] B AT<AND DI FIAAT Heell UshHi & g Bichl
2 Sl 9 I & Solag i & [l WIR) €1 & e 1”7
Ad S IR I Bl 2 1) A R UR BH T8 hE Ahd &
b yfBRom @ Al @ T Qe WR BIg A€y E B |

A A
10° — 10
10° —10°
10* — 10°
T 10° MR —10°
[0 e I ANttt — 100 —
i S B
— 107 aTqead a9 — 10
C{E (O [ —10”% =~
~—r P o\ STTEsEEEE _ 14
< 107 FER AL S 10 dg
i 10° - ORI fehrof — 10"
107°— X foHvof — 10" l
E SO A el [0
1044_ ------ y-ﬁizﬁ ------------ _1022

2 17.5 faga Jaara WacH

319 & faegd gaara Waga & faf=T &1 &t
S T QeA] B SRS (T gY) HH H readT d |
s a¥7 (Radio Waves)

AT T ATed ART JAT YeeAT H ATedds RN
H RT3l & PR B € | 59D ST B folg
Sofag e Jfaaal am LC qIfers &1 SUAnT fhar S
2 TAT BT FUANT AT qAT Sellfdod @l FaR
goferal # fHar SITar 2 | $9a! A R FITHT 500
kHz ¥ 1000 MHz @& 1T € | AM (3T Argferd) d
& | AT I B ™ 530 kHz 9 1710 kHz &
77 B 2 | FM (@mafar Argfera) vfear o< @t u=r 88
MHz ¥ 108 MHz T Il & | Seflfasd a=al &1 R
54 MHz ¥ 890 MHz & &4 &Il 2| igzd 3Mgfl
(UHF) §s 840 MHz ¥ 935 MHz WRrF # &1 & ot
AR HIF AR YUl § B el 2 |

AT a9 o1 WA fed faga e sreran
(aar) U VAT gRT fHar S 81 Yo UBR &
AT # Srufad fagd gaara dad emfid axar ® o
e o Sar § o YT # fag]d gaerg a9 &l
SII gaad &3 Ud URd fagfaarsd ael wIfud deadl
2 o dgfaa fasar S 2 |
e a<d  (Micro waves)

9 ISR &I fIga gaarg a_al @l a3 ol
A=0.00lm J 0.1 m W™ # 2l & g1 gt
GHz ®Ife &1 81l € | 37 Seldgli<d gfdaal Sy fereg ™,
TSI A7 79 SIS sIfe gRT Sif=id fhar Sram 21
D! g T ST & HIROT BT STAN IRGAAN &
ARTeE H Ugad ISR Yoferdl, Irel Arad 141 (speed

420 guns) # a1 ST 2 |



32 U & WRAIad Ud 371fdds o & S
& g 1 I AT ST © | ST U Bxe], S
AISShIAd 3iTa 2 | HIoaugrl # JT Afesrdl, W, 3T
S # STt U *199d & w9 H SuRYd BT € | 5iel
& ITULSIT B TS ST o T 3 GHz ® | afe 59
RN I & AT STt @ QM9[3T IR SMuferd 8 df I8 Siel
% AU §RT JAFLNNT BT AT 2, ST STl DI T IR
@ B A & | ST B 370] AT A AT Sroll HIod ugre
& 3= U D AR BR <4 & 59 YBR AIgHIAT
3ifgd # o T fhar AT 8| Aigshiag 3ifad #
A AT S & 9! BT SUART fhar ST ® S
e TN BT STARNYOT FEl HRAT $9 DROT G DI T
PN I 9IS U ST &, §9 UBR Holl DI gad sl
2 | ATgepIq ifa # o1 & Ul BT SUATT WARATE 2 |
I fITd &3 9 Sl TV R AAMS HE A ea
Ao T 1ar URT faga smawl & dRor faga e
(Electric shock) ¥t < Al € |
Iaxd axd (Infrared Rays)

3 fxuil &1 WaheH o 1 m & 700 nm I
foega €1 3 T el & Srvpel N7 Safold Bl 8 den
arferepter gaTelf ERT Sraenfid @t Sl & | 3ra’h favoit
% B3 JIEIRS Yd deNf=d ITANT 8 394 &1 fafden
(physiotherapy) SIS BICHITH TAT HHIH WFERDIY]
T €| Y 'R H R Rele dial &1 SuanT Sy,
SIS ©R AN 37 IUBRVN HT FA™ T §1 B
H Brad &, SH Y Srav<h fawor SUAIT fhy I 7 |
YDA (Visible Light)

Tg fIega gaar Wagd &1 Jau JuRiad &3 &
T AT =13 A_I(eRT R bl © | 3 &A1 DI g1 §
TE T BICT TR BT A< <& &5 € o 380 nm 9
780 nm T AR 2 | 380 nm BT AT <& A 7T qRAl
780 nm @1 TR <& AT I B WG | AT A DY
AqeTefierar drel 1550 nm & forg \affdres & | udrer
G SR UHTT dod qgelt A IARTT BT B | TBI]
UHITRIG fIST oI UehIfie USRI &6 MR T |
WA gH1T (Ultraviolet Light)

foga WaeH &1 I8 &3 1 nm ¥ 380 nm =T
RN H BT | g, WIS YR H IR S § a
YT AT Bl A AT AT DAY BT BIROT I 2 |
AT ¥ qrgESe H SuRerd it (0,) IR g7 fdvon
BT ATINYT IR EH & BABRS YHIEGT A q41 7 |
FARITART B A, ST WA S QRN | T
PSR 7 B AT &, B BIRYT TSI IR H &3 8T &I
2 Sl gataRer & forg foidm @ faw 8 | iR favon @
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SUINT e SMe] H SHarv[al I AR H, =TIl H B
3 dreft <niRid (LASIK) womedl # 1 2|
X f&voT (X rays)

faeld deara Wagd & X-fhRor &5 &7 o’
T W™ I nm A 10° nm S &g g ST IS 32
Solag™l & 4o @I fcdd d1ed W B8R gRT far S
2 | ST SUART fAfhear § S 91 8 IR & Ha”
AP I T B ¥ BT © | IS fOg & a7 § X
R0l fohvedt AREMT SITd R § B 31Tl © &Rifds 3!
T <& B BIfC B H SFRTIRATOIAD RAT BT PIfe
BT B 2 | X T 7 arers aal 9 fads g foed
B A & IR H TAAGRT UG BT 2 |
y fB%ot (v rays)

3 faera J9ai & & Qe AMgRT & # &Il § |
g a3 Q& T 1079 m A oax 107 m¥ W $H
T BT 2 | o & g iferg Hife # ue ga &
oL &TT AT B &1 & SURIT NG ST 3TaxeT H U
BIAT & AT I8 y fhvoT 1 ST B 3= Hel Sra=e
[ 7T B |y fopont a1 I SueinT e @ fefde
H BT & R ofd 7Y db AHIIRR & y fpxon & wuss
A HAR I W B Dl © qAT I8 SHAd SHeldl Bl
Al T HR FHAT 7 ST IRR BT E1 ggan 2
175 fagd gE®&T WM ST GO
(Propagation of Electro Magnetic Waves)

HaR g 7 fagd g a3 udl VST gRT
3TeTeT # HeRvT & forg U a1 ol 7 | S—oi fagge
FHEDHIT TR AT A T BN & A5 D! eIl HH Bl
ST € Ud g7 <9 (noise) AffAferd Bl 7| fawga
FHIDII I BT HEROT THF Yo, UYT HIT NS Hg
BRB W TR e 2
HART Bl & :— (a) Y—a=7 FeRT (ground wave or
surface wave propagation); (b) 3fTehTl TR HZRU[ (space
wave propagation) eI (c) & a3 F=RoT (sky wave
propagation) |
17.5.1 H—aXT |=XOT (Ground or Sur-
face Wave Propagation)

TR R H T T SATE YT gedt oot
& free Rod B € 1 59 Y 3 a3 gt 1 wag &
HER HART B YT | AMUTE I ugadl 8 | 39 aviT
# fagga e @1 &faw gfad(horizontally polarised) g
TR ATROT & AT Yl Tl §RT THUdT &I 3 "edr
S & SR a7 I ¢ffad (vertically polarised) 8T STTh




2190 & T & RT3 AN BT ATLNYOT BT & |
AT SRI—oIT TY e & X0 9l STt & ORIl b
HIeraT ®¥ BT ST & | —a%iT |eRoT 6 AgRT (low
frequencies) @ T & forq @1fdes STgad Bra © aifd
31feres Sgfr & A BT gedl & T B GIRT ST
31feres BT & | gAiferg —a<mi @t gy | MHz & &4
! ST 8 AT g1 gRT AT 2 (@ 500 km)
T 21 fSAT RN BT AR F™F BT & |
17.5.2 3THIA ORI GIAXUT (Space Wave
Proagation)

AR BT 39 Al ¥ faega graara Argferd aws
TRAT &1 AUSH ¥ AT xRl gg A UYS 9 1fuel d&
U SIH © | &1 AUSE(troposphere) Y HAg ¥ I
12 frellHieR a8 dF B1AT © 9 59 9T | a1adl dl
IuReIY wewyol 8kl © | Y Ay BT WRIAEdP 79 a1
@ URIAE b & AUl B AfH 81T & | 7 BROT 3Tac=
ST & Fuee ¥ &forst fem 3 |aRa a3 gedl &1 3fR ared
AT H G S & FoRa aRT FaRvT § e fHefd! 2 |
gedl &1 el & HIRYT 9 Al § FoRoT 1 g dh
AT TET BT | TR X UeHAT B $aTs W R © |
g eRvT gfte ¥@1(Line of Sight) T €1 WA 1ar 2 |

form 17.6 5 AUd U=CHT © ST gedl &1 s 9 A
$aTs IR Red 8 | gl Bl Mells & HRUAH S oId a¥d
A =T H T AT g8 RETTARPQ W H Ugd Hehdll
21U 31 RaIfr C 9 89 IR TRY S CP=CQ=d
BT | IS gl B TR S T B O & AT AHDIV B
OPA® forl h<<R & Rearfy g9 &1

a1 17.6 T SN‘I 2R # LOS
04’ = OP* + PA®
I (R+h) =R*+d*(PA PC=d)
ar R*+2hR+h* =R* +d’
ar h(2R+h)=d’
a h(2R)=d’
(h<<2R B9 A 2R & oI 9709 &)
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S d =~2Rh ..(17.22)

& AU HAROT H 100 | 200 MHz 3ngfrat
DI IS I BT ST fhar Srar 2 |
17.5.3 <OIH TRIT FAOT
(Sky Wave Propagation)

M T B gIRT AT AT BT YR S
T 9 gox Rerd Il aa far S wadl & | 39 ISR
& HEROT ¥ IR AvSH Bl URd, fTH I AU (jono-
sphere) ®&d €, BT YA AT ST | | I AVSA Bl
fawR gedl 1 9dg & 80 km ¥ 400 km 3418 T Il
2| 3T AvSe B3 Ul H FTT 3N BIAT 7 | AT AU
¥ goldel= AT BF T B A9l B 3T 9 W &
e SRy 99 Sa1g W= Rerd &4 g @l arg #
3T aTefl GRS qr X-fhol gIRT I NHR0T &
BIRUT IS § | 3 Avsel &) fafd=r uxal 7 s qer
SISl ITSHT BT Tcd fI= BIAT © | SoAdg= Eicd
AT S AT dedl & AT AIH $BT YTy Mac-ih
Hedl S1dT & | 519 Argford f$ar a3 39 bR & uRadi
T gTell UGl & ARIH U U f¥Ed muad dior |
31 HIoT UR Tafard Bt € a5 SHHT $9 UHR 9acd
BT & {6 a3 sifierg & g gedt S 2 | 39 ufshar
H ue O Rerfar amelt € 6 9 a9t ot qof u_iad= &1
AT & R werawy UfT dArgfora el a3df amad
AUSE ¥ WA 8ld gl &1 3R diedl 8| Sl
WRTafid GRAT BT SIAUTET FRT TBYT fhar 7T © | 5
TR AT G BT FeRo I\ a7 & g1 (AT weord
A G Wl T F9T &1 1T & | o 17.7 H &9 a9
% IR AT T & FoRor & uehia far war 7
3 AvSE W ST LM BT Wraa, AT B 3Mf,
TRy (fe= gor ), #raq sanfe & aral o) iR sRar
2| 3 SR AW 93N & g1 YAIRG b 1 s
URITHT 1 ear 9 Weedr SRArER el 38T 8 | I
& IHI A 7SS H fae HF BraT § o1 ufy § =
T GRT T AT BRI 1 e g1g < € | 39
fafr ¥ 30 MHz & @ AR &7 fdT HaRoT ST & |

-
R 17.7 9 TR RO




TETEVT 17.3 U AR & R IR &9 U9d V=T Pl
$A1E 32 m e AT JFRTE YT & Jadt | ST 50
m 2| b T B Afmad 1, s oy gfie Yan
e (LoS mode) # HAWYS HAR &1 ab, FIT BT (G
& froar =6.4x10°m)

&al: U VAT @S9 A, =32m

AT UeAT B Hdrs 4, = 50m

ST HeY AR B b g

d, =\2Rh, +[2Rh,

= 2% 6.4x10°x32 +/2x6.4x10° x50
=202km+25.3km =45.5km
17.6 GdR d (Communication System)
U A A1 i & g afad a1 Jiaa & 9=
A 9 g Adhd, a1 TAT 3fTbs! (data) BT FaRT
HAR HEATAT © | LT BT R0 A & ol 1 81

2| UM BT H A7 Ul & gIRT FEAT BT FA0T HA
o | famrd @1 T 7 FAR AregHl B Tfd UeH o iR
AT & &F H PAYd B~ g8 | TR0 H g (Aa),
faedl v, had, Sforhie, AraTsd B NfS &1 YA
fopar Sar 21 FAR @1 e faf 74, geve,
SeafeT & R svger gR1 Aarferd faar Sirar 2
JMYFH FAR ATH & (I D [IBI & BIRUT G
Igd BICI B T3 2 | UG o1 I I 9& oFd &
AT | WOl 9 7 | R 9F & U9 "edh i ©:
(i) 9f¥3 /A1d (source/ sender)

(i) AT IT FER o9 (communication channel) {5
Addl BT HAROT EIATE |

(iif) IR / Ul (receiver)

wHaer

SEEINEaS])

-
___j ————
3
:

.

]

faF 17.7 ¥R T3
AARIT: AT RT S~ A AT 2T B T
el TSIER (input transducer) §RT T & AT

aRaei faegeiia bl 3 giRafia o e Smar 2 fo/ el
Had (message signal) HEd & | AT Ht Havd I H Y]

Hebel UTel PR BT B YT §RT AT © | U &1 gam
SIFITE T ATt & HIeEd Aol Sl § | e & w9
TR 16T BT YA BI4T & fobeg STd YW g SIS &
He1 X 2fd BN & T9 ARI AaT Dl S ARIH H 7
He fIeiTa WU \Wd T8l 81T a9 9dR (ARIRerd) o+
BT G T ST 2 | 9aR 9t o1 Rerfy § ugel 7
Al B fae[iia Habdi # IEoAdx 3T 3TJHY I AR
D1 fIgd grara TRl (a1 O & fopet fafdre o7
(3, gy, wen) Bl gRafid fovar smar 2 | 39 ufshar
&I g (modulation) H&d 8 | A = JMGRY 1 Aigford
T yafefd o= U & Yo AT (antenna) §RT HART &R &
S & | GoR SATIUTET ST e T gRT S RN bl T80 R
T 2 | STE1 S+ 3160 ST & a1 T Hael= o fawiger
(demodulation) gRT faefca HeT Heabvd U7 &1 ST & | IR
HaR H qIgAvSH H TR HARV & AHYI IJATSHIG X

(Noise) ¥ wftford g Srar 2 |
17.7 Aiga (Modulation)

STferpTeT AT, AT AT TR Aebel 1+ MIRT &
B 2 e oIl g8 I HaRka 721 far 51 davar | gaift
S<d AT Abdl DI FAFBRT A1 HART HAT F9I © |
SR, 711 ST Al DI HI—PT Sza AT TRT
R IR AT AARINT faar S & S 21 & a6
T8 BT PRI & AT I8 A7 P! & | I8 Ushd
HIGeT Bedlldl & | Hebd Aad (ST 1Y) AT W Y

8 Fhdl g o o 17.8 H geriar T B |

J— A SRl T WY IR e gaq

1z 5w m
@7 - @)

= 17.8 (a) @ T (b) W ©Y Adbd
UH SATIDHIT dTedh AR Bl 59 YHR AT ST
BT X |

c(t)=A4 sin(wr+9¢)

STet c(t) dad daar € (fva ar amr), A,

o, (=27v,) SR> ATRT 8 TAT ¢ 8D AT DI

YRS Hell B | AISeT & UhH & SR, A8 a1 & 31
A urEdl H (A, @, TAT ¢) A BIS W T T G
Hapl o a5 a1 ST wehd 2 | 59 URumd Wy i
YR BT AATANT AIgeTd BIaT @ |

(i) 3 Higer= (Amplitude modulation)

(ii) 3Mg <Y Hige™ (Frequency modulation)

423 (iii) e e (Phase modulation)



e TR & Afger & fa3 17.9 # it T g |

WOV

aTEeR AT
(31)

LN N

(=)

ATAH-ATgleTd AT
(=)

VA AL A LA A
AR

ST -wigfera HWehe
(=)

WA A A ALAMMAN N A A AU
AUV VAVAVRULL [ UATAVAVAVAIAAIL

HeT-ATgfera Hebdt
(@) 5
7 17.9 FTART Aiga

(i) sIma™™ ATg A9 (Amplitude modulation)

Afge &1 59 faur #, Siar o 17.9(%) 9 welRia
T T &, A8 IR T STTATH Higeld Havd (T Habdl)
@ AR s U W yRafia far s 2 |

23 17.9 (31) # T4 31T B qTEH AT BT ST
T B STafes o 17.9() =1 omafxy & g dava (R
I8l Al Hard HET 7T B) Bl ST 2 | 89 4@ Wbl ©
o ST Higford IR H IR T AT 1 81 B 2 |
19 AigeTd TRIT & STTITH T dTeefOTds A 9¢ I8T 8T 7, Al
qTed TR @ AT ¥ ) giyg s8I © T7 39a ol
Alged TR & ATITH BT A9 HH 811 TR 8D TR BT
31T ) B BT § | 3TT: Higford aTgds oA ol 31T fae
9 BI) SADBT el (envelope) HigeTd Hdhd & SATIHI
R & a0 BT | SN O] H, Higford argd aiT 7=
3MRT & e Havd H fAfed o 4 IgRgloaded) Brch
21 &9 ¥R & 918% Havd &1 SO MRy ReR T B |
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(ii) AT fRT ATg T (Frequency modulation)

Afgerd @1 59 faur # (R 17.93)) 918 Havd B
3mgfy, Aigerd Havd & AR yRafia gt 2 | 98f &x
<@ & o 918 aR9T &1 W a1 Af¥eEd vedr € Siafd
D! IMRT IRAfTT 81 R8T & | 5T Higeld dleedT & AT
T CIEIOI A e BICT & T AT8 e MMIRT BT &I 07D
A ) IecR BIT & T 519 Al aleedl BT A9 B4
BIAT 2 A1 a8 gy B FHIUN ST | HH &1 il 2 |
(iii) @IT ATS A (Phase modulation)

Il dI8dh Wad DI HAT HIVT (phase angle)
AlgeTd dlecd & Ielford A9 & AR URafid BT 2 |
el HigeT d MGRT Higerd Uab 81 UHR & Algeld WU © |
[ Pt Higlord T Bl dell HeH a8 AT Bl Bell §
P o (lead) B1XT & I BT 418 (lag) 3ra: JMgfy
gRRec W giteTer 811 & | 3 17.9(7) # Hel—Hrgad
ENIIEDIE
17.7.1 AT a9 ®1 qA19¥qddT (Need of
Modulation)

AT T 89 U el Havd @ 51ea 3mafi (AF)
RN (TR 908 Havd MgRi20 kHz 9 &H) 9 o=l g3 IR
R HRAT TS © | N EH I8 PR bl &7 STR 57 7781
9 1 R 8-

(i) =241 a1 TRIAA T ATHR
(Size of the Antenna or Aerial)

Had & FoRU & o 89 o YT AT U URIA
DI LTSI BT 2, 9 YT DI IMHR Fabel Dl A=A
<& & FAged BT ARY (GH A BH A/ 4 B Hife) d1fh
Hbd H AT $ A1 B el URIT PI, U & §RT Fal
T | Hafad faar o wa | 20 kHz Mgy &1 U fagd
FEDHR WA B foll RA I A =15km 7 | I8 5
FTIT QAT T 9E 7181 2 SHIfoR) 39 TR & YR 408
Hadl! BT T HeR0T 9T el ¢ | 3HIferd BRI 9 (R
3MGFRT MR U Havel # UTg ST aTell ) 131 DI HAR
A 4 I AT IISAT IR H SUidRT B B ATeIha]
Bl E |
(ii) T =291 @ gIRT AT erfaa fafexor
(Effective Power Radiated by an Antenna)

T UreHT ST & fordl 3Ted a<iT aed a1 9=
3MgRT Hebdll & gI_T fafeRa wrfer a1feres 8rfl | o <
T 2 & MR dU8 Habd A fAfHRT i ared 8RfY |
TR R T ARV B o1 BH S AT bl STIwIphal Bl
2 31d: I8 T2 ¥ o4 GRT HTRT & SUIRT Dl AT
BT AT 2 |




(iii) faf¥==1 g o=l /@ urvg o al &1 sy
(Mixing up of Signal from Different
Transmitters)

IfE B T Y I IR 910 Ix I BT AT By
CTAAICR MR S0 LT Habdl Pl ARI—AT HaRT TR 8
B 1 A i A A 8 SR g fiR 5 fawfed o=
BT BIS AADT el © | 3T Ig—THITIT WHa 2] © | T
AR ¥ S IMIRTat IR RV BT SUANT I’ X BN
YT © S RT FARYT H U SUHTGT Bl ATl bl
U JUS YTl BRIAT ST & o b I8 =1 }fsar /2
Q. AR Beal @ ford fhar S 2 |

SUY T I8 G © fob, JeT [T Mg AR
U8 AW T G Al bl AR A Yd I JATGIeT A=
T WUTIRY T8I 2 | T8 HUTIRT 399 UHR 81 {3 HurRa
Hehod | ot ¥ 2T Gaamd e WU uTs S, S
qd gus H fqafera fear a2 |
17.7.2 ATIT9 Ais a9 (Amplitude

Modulation)
JITRATH AT H T8 IR o ATAT H a1 A

& STTAR UReRT I & ATe (¢) = A, sin @,¢ 8D TIT

T m(t) = A, sinw,t Febel TR AT A geld Hebel bl
gef¥fd ®Xd € W8l w, =27f dT8d AR BI
w, =27 f, G TR Bl BIofI MR 2 | o1 Aiglerd
o ¢, (1) foran S wear &

¢, (1)=(4,+4,sinw,)sinw,

= Ac(l+%sina)mtjsina)ct

c

~ N

B Ha e Hapd Hig]

fore gaa &

¢, (1)= A, sinwt+md sinw,tsinwt .. .(1)

d Hd ¥ Jidfdee 2, 319 89

o Ao )
T8t mzj’” Argferd a@ia g qem m<1 g

sin Asin B = %[cos(A—B)—cos(A +B)]

BT SHANT BRA TR §H THIBRYT 17.1% ¢, (1) DI 9 TR
forg et €

¢, (1)=Asinwr+ m;" cos(w, —w, )t

- m;" cos(w, +m,)
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Tl @, — @, TAT @, + @, HH: = U ToI1 Iea ured

MIRRAT B | 3TT: ATGfeTdd Webdl (v, 3MIRT Bl A8 A=A

T &1 ST g TR e gkl o, —w,, @
o, +, FOB A= e © Jorr fog ured dve FEd ©, 9
[GEEaERIE]

Ac frrmmrmmrmrmre e

mA,

2

=31 17.10 fodt s HAfgford Havd @& M 0 & 91
T

<TIe: T Higed # digad Hahd @ AU dreed
qTEd IR & SMATH H SISl Sl © | AgAD B BRI

AigfeTd Hebd BT AR A, AT A & 77 uRRafid
21T & I8 URgd= SHD AR Pl Fad HRdl & STal ddb
Harel Higford g & |

AT HigeT YADih
ﬁ Amax _‘Amin

A A tA,

Ife m=0, Zﬁ—s&ﬁ@ﬁﬁ:@

m> 1, 3 HigerT

0<m<]1, AHRHge
17.7.3 JATATA ATS A AR T ¥ 90T U
IfTEYT (Transmission and Reception of
Amplitude Moudlated Waves)

Argferd Gavd &I Jermad GaRd g1 fHar
AT | Aigere’ (Modulator) ®T U i Uaeid & ATl
SITST SITdT & Sil el D ATaLAD I UGTH BT © T
fohe wAigford (uRafda) Had o1 SUYad MHR & TeiT
faRa fara Srar & S o 17.11 Hswfm mn g |

oY
UeeAT
m(f)
Ee———— STATH ATgedh > wifad gaRfE |
abe

I 17.11 U= &1 =T IIRE



AR AT el I HEROT & AT o B S |
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17.8 AdId®-I®l  (Nanotechnology)

IS dd-ta s @ 98 wmar § forad
100 nm & BIST GR3AT BT SR BT ST 2 | AT B
qTet T 60000 = 80000 nm HIETS &I &Il & 393
B AAITHHID] BT GEAT BT AT R Ahd 8 | AP
A 99T PR & A= BT v udell fhedl &l Wil &
2 e 707 Sfl IR B XA MBR T I A B | 5
A9 BN Ud fheA! onfe W d8aR RO, SUBRI Ud
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=1 A IO BT AT /T T B
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ArgehT forImI (Lithography) @1 da-ie fa&id g8
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(Nano Structures in Nature)
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