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A97g fe=rgT (Communication Systems )

15.1 gfHar (Introduction)
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gadaT ger J | feu fer pusT-fiaes e s HousT 994 fend ve Aen-faes & uge Aae
&1 gy few fenier § 3fa Hew yuz d937 § udofen am /d |
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(Basic Termmology Used in Electronic Communication Systems)
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15.4 fAdrs®T €t §3 €3¢t (Band
Width of Signals )
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fa wrargrarg Idar @ muwes (ffGHs) v, 2y, 3v, 4v,—nv, WSSt St Arets
391t € FUIUHIHS € gU feg a3 AT AgeT 7 | fe8 n feq yae 7 (integer)  fAng W&
3 feT A7 AT I w2 v=UT_ J | fer Jg&F .
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15.5 I mtES Hfod &t §'F §378 (Band Width of Transmission
Medium )
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AeH At € It 39T Y FY Y9 € TTAHIHG HifonHT € &et fy- Y §5 - g3t &
B It 7| 2IMHES feg W™ a9d 293 d13 A'E 8 HOWH-37d, a3 WM , WI
YITHT-3 3 9% I& AH-UJ 8! a9 (coaxial cable) T3 UUd 3 93 g€ &7 379 HTomH
J & &I 750MHz € §F g3Et yE's Jder J | fen ya9 € 9% M™aed 18GHz
w3t 3 Wie 3 Gude det 91 TG 3dar & 293" J9a a3z Mam gat mrfeIhot &t
fea fensa3 37 (@9 999 kHz 3' % GHz 39) feg Aee der I Ifer mfest sm § eus
15.2 feT €IAE nigHd fed 3 T3 a0 o U TH HE'=T YTT5 Ada BEl [6duTfas di3 A
J1 It €t =93 Jad Y HY9, w3t I| 1THz 37 1000 THz
3T (FUH I4aT 3 YITHIIRT 3T ) YT A13T Ater J | feq yawHt I3 100 GHz 3 =U et A9
‘a—a'ﬂ,:s'w ye's o4 AgeT 7 | fed »izgaHedt M3 € &30 =, AUdeH €t Su-3y
W?maﬂ?ﬁmﬁawﬁg@rmﬁm feewar T Hos
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15.6 faa® g9at IJart € HaTd(propagation of electromagnetic
waves)

I31G I3a1 € =93 J95 =% A9 feu feq fAT 3 camited der I famer wdtsT faras-
duat 41 feafdxs aaer I, 7 YB3 gt I3t Jaeht Jet gHd g 3 Afes fadleg €
WetsT I Uaet g5 | fae” fAe’ fars gudt 3dar cammdtes 3° g9 Jei Afet g5 87
39t fegst &t StugzT We It Aiet I | fans duat 3991 € A9 M3 IA3 § JEf d9d
yrfe3 gae g5 | fET g3t € T73<da ©F HauaT § ANSaT = HI3=Yds J fagfa fams
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15.6.1 gHt-3dar (Ground Wave )

frerss & €9 miger 5% feafdxs d9a € STt WetsT e Areld fAaiss € 3dar &aret 1 &
3T (We I Ule ~ i/4) J&T gater T | ehur 391 Fgehn (I fors mifedtnt & wet
netst € 3f3a Arety F I¥ 96 w3 €ust § uaSt &t n3fo 3 7 fene 593 &3 sarfenr
e I | ed M-S BHE(AM) YRGS few Ht-wufas yge™ ereat T ferua
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Y% yg'e ger J | Ho'9 < fen fedt & Aaat 3991 He9 (Surface Wave Propagation) afde
I& w3 feg Ida1 a3t &t Aa3fa 3 Tt I8t »iara <uet 7 | feg 3dar uast @ faas IR &
HWet T GF 3 gde Ufa3 Jaet I M3 ua3t gwirar G9FT AfY3 d9 BT I9& 3441 Hie gl
7t 71| wfest f[S9 o0 € &% Azdt 3dar et viesT e w3 Set ss s der g |
fen &gt egtAfive 13T 77 Aae =&t w3t e wfgaan 37 eImiHas Fa3t M3 feret

nfegt (d¥ MHz 3 we ) 3 fadga ga<t T |
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(Different layers of atmosphere and their interaction with the propagating electromagnetic waves)
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15.6.2. MiMAHTST 3dar (Sky Waves)

g9 MHz 3 30 3 40 MHz € wfe 3t 37 feu 2u gt &7 A9, ISI6 Ida1 & mrasrzst
UI'RI3S THET HS U931 3 TUA U3 € d96 A< g U'ger J1 fen 3g7 € HeW9 §
HMTHHTST 3FaT HE7d (sky wave propagation ) Ifde & 3 ferer Gudiar W 3da1 yAae
(short wave broadcast) A==t gmaT ST A7t I | feH & MA&HSS (ionosphere) Afas &7
aas feg T fa fa@fa few nrfes AT 99fAz o= <u foest fTg de o5 | feo mms
<9 g3t €1 Af3T 3 ~ 65km 3* Bargar 400km €97t 3T efemr Ifenr 3| A€ FaR 3° €9
Qorr T @Mt fefaget MF yggaret faget =T € Hudd feg mBehnt g5 3T ger € mie
wea3 T AT 75 | fene feser miearss agt uast feg Sfawr ger 7, fam & fersa
fenarg fS9 Aaet 15.3 &9 wanfomT fapdT T | wrfesT &t w39 @9Tet 3 fadgd aa<t J
TSI € w3 GUEl Tue 3 weet I | U BuEht 3 ABd fefaget Jtge Jetnt oo
Ud »fes gea &et g9 It i Qusyy d¢ 9o | pvl-A3fo € &3 Aefa nient & wesT
993 27 J<t T, Ud fefaget ot Stua3T we 9= € a9s feg wifes we gev I& | 969,
fegaragtmt Garetut bt I3 AfagtrT 3 wifest €t weaT @ €9 Us fUse a5 | mifes
H3&T Ug3 , 3MHz 3 30MHz 37 €t nirfe3tut € Bt ug=a3d &t 39" a'ad Jde! J |
30 MHz 3 €9 »rfe3t et famset-daat 3dar, »ifes s® § 9€ d usfens a9
At g5 | feg =937 939 15 .4 feg gantfowT fapur I faase! - ggdt 349 @ H3S
T T939" fAne 5311 =4 Bu U3t & A3fo =% Hs &3t Al o, yamd! € yae
Wi3fad ygreass &t IgT aT I 1 %

F2

Ionospheric F,

Layers
nrfes Haat,
AgT=t D

f939 15.4 AMSt 3991 Y91 Ad&T 15.3 fe9 ydast € sHads fEsT
far T

* fHoH € <939 578 IB&T AT |



15.6.3. M@ HT 3Jar (Space Waves)

HMITHT JFdar EWTET YATFE , IS 34T & Y9 € feq J9 Bar I | MaH IJar
BrEls-mMe-ATEle 3f88 yAa< (line of sight(LOS)radio communication ) € &€t &t w3 Guarfa
A9 Bet =t a3t 7l I 1 40MHz 3° Fu a3t 3 He'g fAge Brets-me-Arete (LOS)
3316 Harg gnrar It Aee J | fegst mirfedut 3 mMdtaT e Arela v aad @eT der d w3
fen & a3t &t A=zfo 3 agt 3dar ety &t Guret 3 Aurfuz &3 A7 AgeT J1 LOS
yfaa3t € Y9 I< € d9s 939 15.5 feT €A »ignd ua3t € =g37 © J9s fHutt
3dart fan fde 3 37 e A 76 7 fAass & fu3a 3 ud yu3 J957 I 37 farteg
Wt ag3 TU BT I Awfug iz AT ggter 9 3T f@ U LOS dar S fem A da o
YTy3 d4 (intercept) Ad |

fg39 15.5 Ml IddIT @WdT BTEIS MTE HTElE HYTd

H camfHelet MdtsT h, Bmet 3 T, 3T It feg wan maw I fa fusw € gt d, @ s
d; =,2Rh, =4, fed R €7 g3 »gufen™ (BFaT 6400 km) T | d. & ZaHiHeTat #etsT
=T 3fs6 fusw =t afde 95 1939 15.5 € Aeeg fev, a3t &t A3fa 3 h»3 h, Gemet
T @ wiets € feu €t Su 3 Tu 1fes - me - ATEle gt fen 3gT anTel AT Adet J-

d, = 2Rh; +2Rh, (15.1)
feq h, farteg Wdte &t Gt 7
Bfens yAae |, Helge< f&a w3 Acwfee o9 Bust Y9 yo8t € gy

8T U9 I& 7 MIAH! 3491 YIS BT ©f <93 dgett I& | {939 156 <9 g Sa 3dar
A9 @b @9 STt SY-Jy feuhyt e Arg f&3T farur T



(A9Td AeHTEe)

Communication satellite

(MaTHT 3dan)

e Space wave

(MfeaHs®)

Ionosphere

fd39 15.6 faast goat 3dar @ HYd ot Sy-<y feuhdt

15.7 Hg®H& M3 fen € &= (Modulation and Its Necessity)

fae’ fa ufost Tges a3 a7 gar J fa fan He9 feemgr e €0 goaT A7 Hew fHaest
633A¢ 2 086 AOE At § (Gix é1i»é ¥%107d §5 fAaI5&  (Base band Signal) <t afde &1
+ AgdT gU o9 W U® fiaes evma faguzs wrfe 3t 85 § yAz3 d9er J, fAng AesT A3
I YTS J13T farr 9| femmua gu feg aet &t faares feq ot »rfest e Aels =g
aat ger , gsfa feg fea mrfest 37 fand frots® 83 St afde ow feg sfenmm ger T
1% o AAABéi x AApaAaudio frequency A AF) ¥ fam fedaefaa frarss (famet
g §F »ife3t 20kHz 3 Wie I 1) § fan &9 37 & gt 3 AT ot egmfie aaaT o< ot
g feg uzT sarete fa 89 faua faus aea & 7 A'g mfroT d9s 3 Jae I& W3 wnAt
Q9T I fag utg Ut HaE It |




15.7.1 MA&T AT Shds €T ATfEd (Size of Antenna or Aerial)

fom frgTs® & egmfie aos € Bet g fan edtns At MdtsT et 8z et 7 |1det widtaT &t
B3 get I det wictsT GH fioes feg mi' € o8 9 o8 Ufd=d3s & Adt €91 578 A Es
(sense) IT A, fem &et feg Agat I fa BF #idts™ e Aety @ nifesT &% Heuz 3dq
et (1) € 3% I grfoer T ( Afed we 3 we A /4 T) 1 20kHz mfest < fan faaset-
JHaT 3J9T & 3Ja1 BIET 1=15km I I | AUHS J fo fen et @ 3® Arfed €7 mdtsT
geBeT w3 Gude qaaT Haw a4t J | fer Bt »ifad wmug 83 fAarsst § fifur camfve
gaaT feegrfod &9t I | 7 egmiias mfest €9 (Bew9s &t A v=1MHz J 3t 1=300m
Y=, 3T ga<l STE T WIeT €I IAMES Ko< T AawT J| o7 &8 g 665
YlIs™ gui3faz a9 el 83 et J |

15.7 2 far Wets™ gnmar ygr=t At feaae (EffectivePower Radiated by an Antena)

fomr It wWetsT &uet = 1) I I o8 fedde o fAur3a wfums feg ear@er T fa
AEtET Twgr feafag gast (I74)2 € wWgutst <t T | fer @ 33ud feo 7 fa wWdtsT <t
HTS 9TEt & Bl 3491 el 4 € wee 3 (I wrfe3t feg Tur 9= 2 ) feafes nast
feg Tur § AfeT 7 | fen @&t fan &dt 3da1 et @ mud -§F fAees evmar ygr=t
Aa3t fefags we e T | fer st fan =ubdr eamiims € 38t g €9 rast g<iet
wmw&vsﬂ@mew@?»ﬁgﬁe@mﬁmgmﬂ

15.7.3. 4 -TY egAHIed 3 YU fAgrest & s (Mixing up of Signals from
Different Transmitters)
WOTg -§F Ha 3T € fHT yAde (eamiims) € fegu ffa 99 Ho3<yds 399 <04 fesurfaa
I )is 56 993 7Y femast fea 9t it a3 a9 99 9 A fed fee aet eamites mrg
-§'F HUsT 68 2dTHiHe 99 39 96 feu Ad fiaes fea g/d 578 e AT 76 »i3 feust
feg gad eF det Ay Gum &dt J | feg Aerfeq 98 & gu few €9 et 3 fea mifag
HYd € QUEar @% Ha3 ader J, fAn feg 99a Ao fHaes € eamitas € et nifedtmt
or fea §7 feaurfag atgr AT T

Gudaz 39a feg F5EET I 1T 663 wie3t € W& »arg -§5 AT FoaT Ha6s e
SITHIMES 3 Ylgs™ fereT far €T »ig 3T 3941 €9 gu'395 Agal J 8T gu'3as yfatanT
fem yarg et gt giuel 7 fa guiafaz fAases feg 8 Afont peaT< FiHes d 7
ISP 1S HaB® feg AHE A& | wiAdT 996 € &et wnt fan €9 »rfest frass
RS 9 34T Jfde I, & AuTfesT 8¢ oF §T yfer fam gnier T 3daT & &5
AT § A3 f&3T Afer I § g 8Ha (modulation ) IIE & | =09 3491 fad3a (AEls =)
7 UBH (Pulse) € U few {939 15.7 feg Tane »igA9 T Aet J |

fam Arfes =g va 3991 § fen 3g+ ganTfem™ A7 AgeT &

c(t) = Ac sin (oct + ¢) (15.2)




fag c(t) fAaTe® Stea3T (ST AT dde ) A MM, ap (= 2nv) IS WISt 3 g9
3dar & Mg FBT (phase) T HEBHS € Yfdfon feg fegst f3s Tandteat feg =oa

FEar @ fair & g Tanfteat A, o,

M3 ¢ & Hew I HIsT fAas® T fstizfas

13T AT AgeT J | fere a3t ox {35 397 € Hg8Ha g€ I8 : 1. T I8 Hs (AM), 2.

w3t Hgs s (FM), W3 3 I87
H33H5 (PM) fae fa fo39 158 few
TaATTenT fapuT T |

fer 3o fan usH € 36 W3y
BET TT IS | USHMEH , USH MITH
T USH 937, W3 UBH AfE3t (7 USH
ey e s A foeee e a® §
faafere gaet 9 | fAgsT & 1939 15.7
(b) feg Tanrfen faprr § | fem &et usH
HZ8HE € fY Y Yd'9 I& (a) UBH
MTTH HEBHS (PAM), (b) UBH w0t
HZ8H& (PDM) AF 938t M3 8Hs
(PWM) (c) usH Afa3t HZBHES (PPM) |

fer mforfe & 3faz vt mirust ggsr

& W™ HTg®HS 3 It AW guTar |
£ 15.8 MTWU™ HgBHS (Amplitude
= Madulation) )
& M HTE B He {8 I ST E W, iy 0|

(MSI3 TH) _
(&™) «~Time period T~ (FAHJ}
Amplitude : “=TT
(BT WETS) %
(UBH T HETS)
( g;rllse m)
G—Qv—b—i-)duration
Pulse Pulse
rise fall Pulse
\\ / amplitude

(b)
fe39 15.7 (a) AEls = (b) UBH wrig3t
frars®

LT T i i
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fggg 15.8 farrr' Canrcy aa”'aT gr

E E’HHWWWEM&HH ufgeaas ger ?
% 31 feg far wets IdaT fAaTes 3. t}forFMOH‘H\H“MH
= WgBféar fagrses (modulating signal ) &gy !
£ hvmmmmﬁmwm aforpMo\“M‘
) < ©F yfafen & Aure Fatar |
2 ewe c(t)= A sin ot TIF 34T §

=

http://iitg.vlab.co.in/?sub

IR I, M3 m(t) = Ay, sin omt

HE®H&S ; (a) AEls Idar A

HZ&fear AT Aew § Sanger J Aefa
om = 278y, FeW fAats® €t aet M3t
J 13 g8y fAas® (modulated signal)
Cm (1) & fem 3§ EanrfenT A7 AgeT 7 |

G, (O=A+AssinpDsinot

5.3

34T (bW FBRS fAIEE |, (c)
WA HTSBHS, (d) wfest
HTEBHS M3 (e) IBT HZBHS



fonrs fe€ g Few figes wades fioes feu wivs T 1 few & fo3g 15.8(c) fem &t
Tt AT AgeT T | Mta9s (15.3) 3 AT feg fgy rae ot
c, (t)=A, sinat +uA, sing,t sinat (5.4

feg p=Ap/A; W3BHE Fed Md J | fegue 3 go'= set fesga feg u < St A g
bazﬁs’rﬁratrsmAsmB—l/z(cos(A B) —cos (A + B)), € 293" d9d At Mildas 15.4 &
cm (t) & fem 39t €gn™ Aae It

¢, (t)= A, sin o, ”20 . — o, )t - ”ﬁc cos (@, + oy X (15.5)

feg (o —om) M3 (op + om) & THIT BT ATES ( lower side) M3 MUd ATETF (upper side)
w3t afde o5 | fer 3qT g 3BT fHae® feg o, et &t fua IJdare 3% &
ATEls 3daT, fragst St nirfedtrt 83t Sudtit g5 M3 fAgst & Arets 83 (Side Band)
afde I, IiHe 95 | {939 15.9 feg wades fass e »rfest Alaer eanrfem famr
T yAfaxg wirfedut (=rga 3dar ) arel W?WWW?&WW&H
THJ 3 HUIUH &7 d<, fer 3g7 U<y Aens fea grd feu fast garee uds™ Gude I
HAY J& |

(ATTI™)

Amplitude uA
2 | ‘ """""""""

N
(0.-w,) o (o+o,) ® in radians

I<9)

f39 15.9 fan waH Wgdes fAass 8 Mo M3 o €9 e |

15.9 WM™ H'gBF 3Idarr § Uer FadaT (Production of
Amplltude Modulated Wave)

MEH HZBHS UeT Jd6 € JE €aT J Ade I& | 939 15.10 feu g& f939 fes
feret fea Ao® HasusT fedt ganet aret I | fAg fAgrss x(t) & Uer a9 @ Bt
TAEpx @xéi A sin ot I MEES A sin ot <9 hsTenraterd|
fen fAas®  x()=Amsinwmt + A¢ sinwt & fed 2gar faw ga3t, 7 fa fea maut
ga3t T f&9° wfenr arer 7| fen 397 Uer »reue I

[_256]




(AM 3dar)

<o fomt g BANDPASS
mit AM Wave
! \m A « SQUARE y(t)> FILTER (We e}
U 7| LAWDRVICE CENTRED ﬁfm ?)
A sinw,t ¢ AT,
(Modulating ’ Bx(t}+Cx(t)2
S%nd] ¢
e A sin of
frars®) .
(cartier|=aen)

fe39 15.10 AM fias® yu3 995 BT HI® HgHBed ©F 98 fo3e

y (t) = B x (t) + Cx2 (t)
fra B w3 C fanfos »ig g5 | fem 39t
y (t)=BA sin ot + BA_ sin ot

+C[AZ sin? .t + AZsin® ot +2A, A, sin o,tsin ot |
= BA sin ot + BA_ sin ot

CA: Pooal L CAD
+ LIS - 5 CGE..-&J"I—T G‘E-..-ﬂ.'l‘_.f

F: &

+ CA A .cos (w,— o) t—CAA cos (o+ o)t

(15.6)

(15.7)

(15.8)



feg fad=3t Adut sin2A = (1 - cos2A)/2#3 sinA sinB € &gt Aey, fAr g
Lrh?s"rér@du’swwéo«-fr,e?ea?aﬂﬁaﬁ?rlmﬂm(lasﬁwdcuvcm (A2 +A2)
ww&gﬂwrrw o, o, 20, O, —0, , O, +o @'Wﬁ?‘?%ﬂﬂ'ﬂ?’)‘ﬁl%ﬁ'
fg3a 15. 101é€eaanewrr1%mrrfr| fer fAgTs® & 83 A fe®eg feg Swfemr
HAer I # dc wed w3 wfeSttt o, 20, M3 20, € AEE =T fafipdr 3°
gedrar g fder I 73 o, 0. -0 ., o to. WH"EB"TWF?TBHWUIT’EFT

39T §3 uH fesea @w@zu—c'mﬂaa??(ls S5)€MHs gUJerd, fen met feg AM
IdaT It T

feg feg 83y a9aT sta I fa Wades fAass & few 397 It egmiie adt 3T Ar
AFET |H38<d 3 ¥¢ fea Aa3t nhusterfed &ar der J | 7 fAass & &3 Mgng
AI3T Yo' Jae Ulmwmmmgéﬁgmgn@wgf@?
AT d A7 939 15.11 feg gane wgAg fefads ager 7|

TRANSMITTING
R ANTENNA
ot re) (I3t WHySteTfena) ——
m(t) - metsT)
N AMPLITUDE s, POWER
MODULATOR AMPLIFIER
Message signal q\
(FesT fAae®)
Carrier
(FTIa)

fg39 15.11 2dtAfHET @ %9 939

15.10 ™™ HTZ®S 3IdaT €@ HEES (Detection of Amplitude Modulated Wave)

Y5% A9 YAIS ©9'6 Hen i J Ater I fen &gt forteg #WetsT 3 ge fan
HUBTeTfeng W3 RS ©f T93 13T Atet 9| fen 3 few=r, yafdar & J9 AusT
gr8<T Beh Tua i3t & we mife3t, fam & Hu mfe3t (intermediate frequency (IF))

X §F U feses o€ M3 §u nifedt 3 gearar eur féer I »i3 wrfedhr € fod i3 & of Swe fder
JI



e JfJe I5, f[<9 928 J It HE9s Ji3T Afer J | HEfe3 fiass fest yus sdt ger
fa Gnet =93 st A7 A | fen et €7 § "iusteet dos e &3 det g Ifd3g 15.12 feg
fan sHe € forleg er g&a 939 TanTfen faprr J |

RECEIVIN
ANTENNA
(fort=a
Aa. a - o
: hustefene)  (IF ACH) (HESS)  (inqusterfen) (HEeUe)
OUTPUT
AMPLIFIER IF STAGE DETECTOR > AMPLIFIER —>
Received signal
(forit=g fras®)
fe39 15.12 forteq & g&a 939
HHYS (detection)8T yfdfemT I fAR €™ Hg®es =9d 3391 3 Hgdear fiaess e g

Yyt St AtEt 7 | ot feg S Sfterr I fa HEBem Tud IdaT fem o, W o, + o,

eI TetT 05 IfeR 578 o, T8 J€ S Aer fiaes m(t) § U3 996 &t fea ras
feut fo39 15.13 feu 9 939 © gu feu warmet aret 7|

(AM 3dan  (FFeteTena) (MEIHY APS )
AM Wave m(t) (’HT@?H?')
. ENVELOPE
> RECTIFIER DETECTOR | OUTPUT
time (AHT time (
AM input wave Rectified wave Output (without RF component)

(AMWBéBT) (SO(C"IG'E'\I?J 3ddn (W(RFW?W)

fd39 15.13 AM fAars® € AT & ¥&9 939 Y- g9 € Bt Ifsa amwt
SB2H AT dd¢ I At |



Hg8ed fiarss |, fAmer gy 939 15.13.(a) feT wanrfenT faprr T, Jactefene fes
Furfen AT J fan € a3 =7 (b) feu o wigng wi@eue yuz <t T | fraes
(b) T feT #a=sY It 1S fiares T | figrss m(t) & va yust € set fern Aen fess (b &
WEIBY AFSd ( 7 € Ag® RC Aade ger I ) feg Swrfemm arer I

fen us feg »wt He9 w3 He9 feeng=’ &t J¥ v& Aasus= € fer feg gaar
i3t 7 | fen feg wint fea femm ya@ € ME™8dr HEBHE-MTEH HEB RS (AM) € fer
feg It 999 a3t T | gBHs T I3 famit w3 it Heme feemar & &t wrafsa Ao
hvwwmaﬁ-lwalfwmwe JH&T 39 E3FIHsd fed™ a9 T 3T IS |1 IS
wmﬁmwawwmf’%ﬁﬂm@wﬁm#uwmfwwam
myuhwmﬁm»mﬁwweﬂwgs@wmh%ﬂm?ﬁmhw@w

gge Jf fAgs™ 3 A8 efsa fies feg gus=f € »es yors © Ea1 feg @3 Yug 3
ufg=ags Uer J famr J |







H™d (Summary)
1. feBdefaa AE9 3 g7 HO&T AT HeH (7 farst I%eH Af dde ¢ gy i< Qusan ge
I5) & fq fdg 3 gnd fde 3T FIHUar €91 576 AEB13fd3 Fa67 |
2. fan A9 feenar &t I35 vw feaet g5- eamites, amitnes 9a8 w3 fafteg
wrfe |
3. Ho'9 fe=ngT € € HI3TYTS Yd'd M&™HdT M3 MaT HE'T I& | HE™EaT M3 Mdt AEd
IS | B AT Ha'd fE9 UHTf%l?dld| e T8I gE&T fenmud gu fE9 SarsTa 3dar gu I«
J, Aafa »idt 99 f<g fﬂaamqﬂ?wm(dlscrete or quantized) ¥ug g< I |
4. I9a Hen fAas® €t fda nrfe3t 3 It 7 | fan Aew figes & ¥ 937t er 33ug
SH a3t 3 83 3 der J A BF Hew fHars® <9 miTet FusT © SHSTeun eaiies et
Agdt ger 7 | fen 3qT J€t < feegaa Hu9 feemgr »rfest € fige fan 37 § It egmfne
I T HaT YyE's gaet I M3 fen § On He9 feengr &t &3 I3t fagr Ater I
5. we w3t & &dt gat 39 egmfie adt J13 A AgeT J | fenset €n & e femm
yfafenr fan & Hgdrs afde Is, g fan €9 nfest € Tua s 3 Auafeuw
FgT AT T
6. Hg8Hs <9 T9d fHass € I e fAs o, wWife3t 7 a7, Wgses fiaes
#ﬁ%ﬂfﬂamewuﬁeafsgawamfewemeueuwmma
M HZBHS (AM), wwf'es’r)-r'sm(FM) H BT HFBHS (PM) ) gdar afde a5 |
7. UBH HTZBHES €7 9IS 'FEFl'dq 3T AT T USBH "™ HTZ&HS (PAM), UBH
metﬁwsm(PDM) A UBH 9378 HgaHs (PWM) W3 USH Afg3t HgaHua (PPM)
8. WWWWMWHW’@?WWW%&E
13T AteT I fAgst & Wdtst afde Mlﬁﬁﬁﬁ?mﬁﬂﬁg&ﬂmgyﬁ?
ynfaxs I€ I& M3 €Uat € yAde € 91 § w93t M3 fener e miss ygrfes daer J|
a3t € A3fo € &= fams duat 3dar A3dt 3dar & gy &9 yAfes detut g5 | Azat
YA g% MHz nirfe3dtt 39 gt Qudait der g1
9. WEMEW@E&@?WWWWWEW
WH@%’UWWfsnuweﬂwmxnmwﬁm(skywave)srh?am
WTANTST 34T €7 YAdS &agdl 30MHz w3t &t feast daat 3dar aAget 39 3
WMIHT 3dar € gy &9 yAafas dett o | ot 3da1t € =93° BEls- e -AEle
Ao w3 Quarfa Aee fdg get I
10. 7 et widtaT h €9t 3° faas Judt 349 fefafaa (radiate) Iger I, 3T €wet IH
dT & VZrRh, ©WET 9RTenT Aer J, fAg R g3t € »igu feM™ I |
11. W™ HgaHs fAdes 99 (0, -0,), a0 43 (0, + o), TSI FEbit 75 |
12. mmwwmammmgmmwfﬁ%gw
U fe®ed 3 SWr , A U3 BHS Hae® YUz di3T AT J |
13. AM HHES& (detection) mAmek?wmﬁsts?@r@vuﬁhwa
frme Hoss g fai Sacterfona W3 Aa2sy i AHOd ©f =93 di3t AEt I




fegraetiar fai (Points to Ponder)
1. Aen/gesT fAae® & eamitas w3 fartfear & yfaferr ST fraes € a7 sfer
(Noise) = AfeT J |1 ot At fem sfen € g9 A3 e HaE T ?
2. g8H& € Yfafenr f&9 s&tmt mfe3tt fagst § Aels 83 afde 98, T9d 34T
fe3tit € €8 UH (F9d et 3 U w3 we) Uer J Aie 75| fegat v ufore
»igaaH HgBHe Mie3t € garda gev 7 1 a1 (a) fAge Arels 83T, (b) fAge féa Aels 85
& e3mfHe J9d Aew € i3 YUt He= T Aget J ?
3. W™ HS8HE Fad Mg 1 <1 dfeedalgrAE TIA u>1 3= 3ttt g=ar

WA (Exercise)
15.1. WMTAHTT 3941 ©F <93 g9 fu3H € U HE9 © BT Jo fautt mrfeghut fi&9°
faast nrfeat ga=t ggait 2
(a) 10 kHz
(b) 10 MHz
(c) 1GHz
(d) 1000 GHz
15.2 UHF 3’7 €t nirfeIdut @7 yATge miana fam gwmar Jer J|
(a) gvt Idart
(b) &t 3dar
(c) A3dt Idar
(d) mraTHT Idart
15.3. »ict fAaes
(i) W&t g7 {5439 AHT yers &dt dae |
(i) &t & faraie 9aat € gu f[<g Tan e 75|
(i) & »rurat Y&t € 293" J9€ IS |
(iv) TAHST € 378-57% & WU3t Y3t € St <93 d9¢ I& |
Sudaz qusT fSg fausT AT T 2
(a) fAge (i) M3 (ii)
(b) frge (i) W3 (iii)
() (i), (i), 3 (iii) uF (iv) &I
) (i), (ii), M3 (iv) mrfe
15.4, 3Ets »e ATEle € BTt ot feg wgdt I fa cgtmites mdtsT €t Guret forteg metsr
o §9et € 5999 9= ? J€ TV edmited wetsT 81/m 8T I | 7 fafteg Mdtsr it Yo 2
g 3t feg fda 439 &9 Ae=f yers qaar ?
15.5. 12v fAYd S %H Tt @od 3491 €t I3 fan Hew Mae® € camiies € et aisT
fami I | EBHE 7 wid 75% € e Hgaféar fass €t fig S%eA fdat It gdtet
J?
15.6. f939 15.14 &9 TIAT MaHd ATt HgBTEdT fAaas T9ar 3dar J ?




S

mt) in volts >
1 2 :

tin secgnnds
(HAS)

fog9 15.14
fagT fapm T fa =79 3391 ¢ (t) = 2 sin (B nt)

(i) MEH HFBHS 39T U HBFHI 9 |
(i) HZBHS Fgaia at J ?

15.7. fai HgBes 3da1 €7 U 3 TUHTHNH 10V M3 W MW 2V J ? HZBHS FOaHd L.
T WS foRfe3 99 | 7 We 3° we »aH Hid' I8¢ I< 3T HZBHE HIad df I=4m ?

15.8. WMTIfa ITd5T &% fawr AM 3d4dT @7 fAde Buds® U™ =7 §3 It cdAfHe JigT ATeT J,
ug farif<ar AdHs 3 =od 3491 UeT 9d& € ATs3 def J | feg ean& fa 7 Jet mfaat
ga3t Qusay 9= # € fass € greT 99 Ad, 37 fartf<ar AcrHs 3 Hgaféar fass ef
HZ yu3t Hg= J|




mfg™ & €39

15.1 (b) 10kHz ©T fefaas aat I s ATEtH), 1 GHz W3 1000 GHz U™ 98 AT |

15.2 HIaT 152 €4 |

15.3 THAH®S YIB! BIM3T H'ET T AHT J |

15.4 m’r,#rﬂﬁsa’fevﬁ@?ymﬁw@ﬂwﬁmﬁA:pdzT: 1.;,—2 x 162 x 6.4x106

Am = 3258km2
155 p=075= "Ac
Am=0.75x12 =9V

15.6
= i'r\l i A Y
| | f
N '||| f "ll |I| || || ||| |
f & -
N | || | . || |I | || I
| ' | { ’\" i | || a '(\'\ fﬁ"'\
o \ |I I|' \ i.HF H'I.H ,ll ‘ } ¥ pex f Y
! ' H | "\\ .‘;' \ Jﬂl 1 ‘ I |i ll".v;" l'\\j,"'
-1r ~ i| | H " | ' HH ﬂ g
ol |' | | || f |
||I | |I f | || || I||
-3 \ ‘JJ . l'l li .ll' ! . N
(@u=05

15.7 fa@fa AM 3da1 (Ac + Am Sin om t) cos axt, ©HaT femag J<t T, ferer mfuaay
WMTH M1 = Ac + A 3= AT {d fs8&3H Mmam M2 = Ac — A, 9=3r | fer &t g sa
A M J |

Ay _M-M, 8 _

m = _2
A, M +M, 12 3

# M2 =0, Aure gu feg dt, m =1, SHd Migr s gz St 5= |

15.8 me’rﬁﬂﬁym{rfﬁrﬁﬂﬂesfﬂamA cos (og + om) t

%"UB(fFlB'I?T&'ACCOSa)C thﬂifemﬂzﬂ?;s'@tmzr | €5t fAaTe®t & It d96 3
g yuz §er d |



AlAc cos (¢ + om) t cos oct
A A
= %[cos (20, + @, )t +cos ,t |
i%ﬁmwémﬁw%ma?ﬁmﬁ?mﬁwgf&?mmw

——= COS @t yUS T HE T |



