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1 AT, 21efd G9R % 2T (Mode), AIgTH &1 STEvahdl, IR T -AigeH
o FTEA qen Seured § uRfed = R
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o 15.1 f5dl =Ueh T9R =Ha%e &1 sdidh SRl

fopelt ar oereen § Uit fordt U T W srafkerd e €, SR freht e
T R (G el Q) AT Bl § q =Sl U U Hifqe qreAm @ S 5= T
TR G G T 1 e T YR TaR el & YohR R Felk 2ar 21 78 s
qT SIS h1 HATSHA HTH ol Teh AR e eheled o &4 H 81 Hehl € 10T I8
AR (SERer) ot B Tehdr 71 Ui T SEd Al Wi N S Hew g
< g YT ok feu Suged &9 H ufafdd s @1 A R g ga s frla
1o et 1 wifq sifara 2 df 1S FEeTEy, 36 T H 4 | 37 § 3 form
forer & wUiaia X 3@ {1 59 FE Ufad faea <9a o e 9eia e @ @
Tg =Fe B 31quidT oF FRoT faefd 8 Gl 21 THeh Afaled Ut fama o A
(Noise, ) firet Sl €, Wereaey iyl Ut faret =1 fagd €9 W s 21
ARt 1 w1 W faa F wifed w1 B ?) 9 39 gEA- A & g
T ek 0 Tel G- Fael il e Toh A §9 § oAl § ik H9 ek
! JEATAT ST Gk

TOR o 3 gl &7 2: fag o fog qoF SR, qen gEn

fog @ fog 9 @R fafy o s e Uit don T ARl o &= oF gt
(Linkage) ¥ Bt HoR Bl B1 39 fafel o HeR o1 T S0 Selith seeen B
THeh fordia, weror fafy o fere Toher S o qegedt ogd o SRRl e €1 TERo
fafy gR1 TR o e FeA qon efifase T

15.3 ToaEier Hel gaersli ®§ SUIGT g arelt
U G RRICHE )

39 q% BH D U (IE) NG geA G, e, s, =ee, St (@), enfy
§ aRf B I §1 A e Frefated go veEel § wRfeE B S A e e o
TR el i THSHT ST 21 S|

(i) ZFIETTR : T Tl S Foll o Tk ®Y Kl ol TR T § qRafdd X i T
I THETER FEd 2| T HuR oreeeet § e urE: UH el ¥ SHeer e
grar € SRt a1 @t e sreren ffa faggda &0 o e 21 bt forpdia ioegm
1 39 YR aRefia feman sman Ut g < P Aifqew =1 (@, fogem, @,
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TEST oig S (1858 -
1937) S=IH WY HEh-
Jahig T F S o fag
T IUHO A R SHeh
TS THIINT O T e
feran| Twn el S ® T A
T S8 TG i oEd-
JahE qO o @ I
qgah o €9 H ITAN HA
a1l Ueel At 9| < | fofew
et 1 oo o 27 TREER
1995 & 3 H v oRg IR
foru) 13 fegaR 1901 1 ArRF!
% Yeod SaR o GER 9 I 99
¥ oft sfys Ted 99 &
IR & aR ¥ 27 A
1899 i Wger grarEet &t
FrfarEl B ot @ YR Bl
I o1 A A T SAfqeR
IYH BT STTSHR foran fofeh
g Sifad 9ot W am
IETeh! I STfaeed Ffafsean
1 GYfaa fwan ST dehar o
Skl H g Tenfaa il

M 3f) 1 o g | aEged fagda faqa & =0 o
w29 B
(ii) f7er : Ywor & foIU SUgs dgd €9 W ®YARd gEAT R
frier =1 Hohd wed 2|
fa=a o @ 379EY (Analog) ¥l 7H1F (Digital) &
Tohd &1 TIEY faret diced 1o/ ¥ o Taq fa=ro g €1 3
fErd: aF & Twel 9 alet Berd gid 815 a9 (Sine wave)
T g 76T faa et 1 9t 31 31 &y fareli sl ek 1
T STgEEl o Tai | guid: TES S Hehdl 2| i o et qen
99 faa wfd o o1&y faet i €1 i fare o g € S
FHaR fafaad 7 9 #1 ohd €1 SR selaiant | fagga &9
T 3TN BH arel fgeard vsfd o forelt fame & ohaa 3 'R
B 810’ 1 diieedr ¥ w1 o qegEd © di ‘10 S dieedl- 4Rl
TR o qSIEd BT 81 SH FuR o foru Swanht sga o wied
ygfadi €1 39 Hem yonfadl o Sugsd SaAeH s fgemed
Hifed IIHea (Binary Coded Decimal a1 BCD)* <l ST
feran e 21w, steri aen Fiv=a e i et S e
TESfeh ®9 9 AU 3ihd $ie “American Standard
Code for Information Interchange (ASCII)** 2
(iii) @ : @ ¥ AN 09 S99 SeieA faal 9 € S feret
IR el H Ga91 forelt o Juur qen gared | faaiy
1 TAE L &1 W I H 1 Gid HeEl o ael
e i feerd & weha B
(iv) 9753 : Uit yorell Eewr favael =1 SHifud ek = e 9
BIehT Y01 e $Geh Ul SRR o foTT SUgE ST €
(v) STRIET : g AR =e o fld W are faee 9
EIERIRSEH A e el B
(vi) &fforar : mem 9 GeRol o 9y faee &t geera ¥ afa
! &fior hed 2l
(vii) FFef7 : I° TR ool uRuy @ gyadw  (Hed
AAE 14) HEd €, & ST ¥ o omm (IR wekesy
ITH! deren) § gfg wE w1 UlRAT B GER awen o v &
FHRO FH I & i &fayfd o fau gada stevasw ?)1 sifafea
e gaetar o fau eravas e DC fag@ | 8 ura faea
21 YaLH, Eiq 9u1 Weg o oY 39 WM W fHE S © sl
el ) Yeeran, STiferd Yool § Seol @ St 2

+ BCD ¥ fordl 3% 1 gr: =R fganemd (0 @ 1) el gro fefua feman sman 21 Sereor &
ot gemera gomett | 37i 0, 1, 2, 3, 4 F 0000, 0001, 0010, 0011 TAT0100. 1000
& g Toefd & &1 1000 318 &1 Fefud 3 2

++ ek HUIEY helel el oh €1 W el §, 3Td: el oh TaI W R TR € T hieA 2
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(vil) U : 7€ Gid 1 A o o= 1 98 tferhan Tt ® el a% e 1 sEent
A ereral § W feRan S 2

(ix) d< HIeE : de UK ¥ sUN a9y 39 Mg WE ¥ B 59 W S Sy
eIt Il € S1ere TR o 39 9 | e € frad ot s gt sgfat
ferrmm €

(x)  HEHT : AN 15.7 ® RU T &R & gER 4 egfa & qa faai
(TREM / geed) i sifien SREl 9 Ut el foren s wekan sHifaT i
R, f1 agfa o d3o famal 1 gEmstl o1 fordt S=a smgfa &1 & ™
ARG HIAT ST & S GoT o aTesh 1 HiTd HIeR HI &1 36 qihan
1 Igerd hed &1 SIEl foh 30 ==l 1 ST Age w2 N o Bid ¢ o2
a9 § AM, FM @21 PM sed €

(xi) faAiger : 39 Uichan &l e IfmEt g1 aee a7 9 YAl &1 44: Tiia
#1 I 2, fadiger #ed €1 98 Aiger & fauda ufwan 2

(xil) gEds (Repeater) : TRecer IRmmEl den U &1 G el 2
YRIedeR o 9 faret 5o e §, SH At s € qen su e 6
T U FR <1 71 Ff-wR qf Aew W w T e ¥ ufady ot S
Bl TEde! 1 3 o 15.2 H 39U SR fohdt qem e # W
foreaifid & o fou foran S 21 i §9R SWE arad | faie § U

o 15.2 99R & W@ ¥ gfg & fou weds ©vE &1 39

15.4 Tt ot ds-=ien
Gehl 81 31 Tarell o Y o engfa wud o= g €1 ot e o farer =1 9=R
Yfran i 59 JhR 1 TuR oFee =fey 98 39 g o9 | ek &t € <
3Gk feU STavareh /M ST 2

Ak farelt o fef 300 Hz W 3100 Hz &1 19 W8 SUged |1 Sl 21 37
Ak farell i smifies Sefihi T=R o fefy 2800 Hz (3100 Hz — 300 Hz) s
=g =fenl Gid & Jvor & foe o 95 g S giEl o R S i &
HROT, AT 20 kHz 1 &€ HISE 1 AEvaehal Bl 81 g o1 %4 aRE 20
Hz ¥ 20 kHz % 2

Tl o WERO (YUoT) o fau difed faeel #1 4.2 MHz S dieE @6
YRl et 81 TV el o g9 qen 9e8 41 e1agd 8 & 9o Sk Uu0T ok
fq 9a: 6 MHz o5 =S efefed &1 St 2

519



% HifaeRt

st erg=as | g0 ohad o1&y faral W &l faum fan 71 st faa famt
15.3 H <9I 3TER STEAHR a1 1 3Tehfa o eid &1 I <ar < Gehar € o
HFARR T 1 = (fFF7) v, 2v,, 3V, 4V, ... NV, A 6T SEH A
T o TRV % T F fHA ST Tk 31 F8T n Tk qUiih © 9 oTq qok forafi
feran ST wehal € oM v, = 1/7, 81 39 924 F1 e & fau uw & omw § o
A (v,): g g (v,) + fgdta ot (2v,), 9a e (v) + feda qomgta
(2v,) + T oA (3v,) TR TE E) 39 NG ¥ 97 T B R SR T &6
T ®Y H GTecEA w1 o faw gd a4l g vy, 2v,, 3v,, 4v,..., MR H
ARG I H1 EwawHd Bft, fed 98wt g € fF o &1 Ael o
fe) qenfy AR wEl o
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e © . ® @ foe 3=a Umgfa & ANEH
S SE F T T 1 w3 o
0.5 (o) STIAHR TCT a?s’%ﬁ?;r% Wﬁa@'m
: (b) TS AT (v gRoTEEy AfTE @ gfia

0 . . . , T | gen  ff i

D 0.2 0.4 0.6 0.8 1 (d)gmm[\)l))-'- q&agiﬁ@gga:ﬂ-afw%ﬁ;
o o e | gt 5w o T
N Thdl § @ g H HE afd
NP T B § qw g fet

15 AR Torel I B S 2
o 15:3 & =1 T e THET N & wa § THHT HROT g € o foret ==

STAAHR T T FiAFA| ToTgfa Bl € W w9 ok forg

T ANEH 3T & FH B 2

15.5 UWUT HieAH i SS-<iers

G391 fgrret w1 €t wfifa faf= ger & duor qreawi & fog fo=-fams de-eE #)
STTEvIRHl Bl &1 JI0 § W= : S9N fRT S aTet WIeAH-aR, Yo SThTel, qe
FehITTeh-tiq oheiel &1 el Shael sAT9eh ®4 ¥ SUAN B ofell dR HIEAH & S oo
750 MHz 1 Sg-<1eE YSH idl B1 T YR I shael AH-d: 18 GHz g
Y = wenferd grar 21 et a1 SHE ek g SR § gl o ueh fasga
IR (o F8d kHz U %9 GHz I ) § H9R &Il 81 39 oTgfa IRe & diferet
15.2 ® 39t ogaR R o fawifea =< fafay gand yem w0 o fau smfed fwan
S &1 dqe T G ek YehIfTeh HER, A9 9RER 1 THz 9 1000 THz T
(qem a0 o G q%) , Ho= AT S @1 U YeRifiieh 99 100 GHz 9 stfe
# HUR d-<IgE YSH Y Gehdl B

T A U o IROTHEEY, Teed &1 fafa= de-=resdl o1 st
oo T 21 emgfa oMee wY odUH EEn ® THeH MK AR g
(International Telecommunication Union &1 ITU) HIAT %I
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ARUT 15.2 &% Y@ Sa7 §OX g §g
e omRE& fe

Tk AM 90T 540-1600 kHz

FM TR0 88-108 MHz

EQIESE 54-72 MHz VHF (31fd 3= 31gfd)
76-88 MHz vV
174-216 MHz UHF (W 3= 37gfd)
420-890 MHz TV

Yoo Hiseet e 896-901 MHz Heed 9 YR ©YE o fag
840-935 MHz YR WYE ¥ Hiesd o fau

SYUE AR 5.925-6.425 GHz EEINKED
3.7-4.2 GHz SR

15.6 SEAYShT TN I O

feal qal &1 3TN FH A AR H Th R W ufte g © e g S
S i e A %, S sk § T e g g R e s
T R TEEd 1 SH-SE dEgeeh all Ufsl ¥ g et Sl © o-od ekt
e A Bt S 21 SgAgeeRTE a o GEL0 G THAUY i h hReh JUIfad
T €| &l W Yeall o AdeRsl 1 G i THEEl o Hewequl § st agd-
Joh1a AN & HeRor W gHh! Wi gfaepr 21 Grolt 15.3 § agHed w5 F9
SUIRT Hdel 1w faeror fean @ 2l

15.6.1 -a%d

Tl 1 S=u <arar © fafela & o fag G =1 g faea w1 @t g
& A (FH W HH ~ A/4) T =fEw) <At qares (tufa e ergfar) & fag
T ok ifeh WIES 92 B € 9 S YAl oh Yt3 W 7l THoh §gd e ol
STl B1 U SAE-HigiTd (AM) TERY § -Sneiia Seafer well ()
Y STAM Y01 G HT A B B1 $H YRR o G G faEe o yERO W
iy <1 Yool GUTE BT B1 GERl i 39 fafy w1 gt @ GeRo1 hed © 9o I8
T get &1 g8 W fagdur wdt |1 A8 WA gedlt ok G 9 ¥ et @ 3§ W
TRT URA Tt © q Geelt GRI Sholl o STESNTOT o HRUT a0 &ffor Bt et €1 gt
o gfg o W g a1 eftoren § <foar 9 gig g @1 rd: U i S e
arelt STgia w1 SAfead 99 Uftd wife den 9! g (F® MHz 9 %) W
el e 2 521
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ROt 15.3 agHed w fafi= wag qon SHet geia JEeeesE @ |
== fomam

g Hed 10 km f 9 W aifd 3=a smgfa (+F GHz
ah)
D (¥4 #e& - 65-75 km o & = eafa wEfda; s o
T W) . qua@ﬁmmﬁ
o - i T
E, (¥9aM #Sd 100 km aa faT IS a1 TR, 34
T ) il STl wafdd
F, (Reresa € 170-190 km 7 = w3, S=d STl H1 SRR
T ) g i 4 F, o ORI & gC ff 3% F,
& Y feei T TEE <
F, (&HesTR) T Y 9 300 km T <k fe7 @ T 3= g T 1 &gl
T FHI 250-400 km e, TRt Ui oF a9
15.6.2 =W a

FS MHz ¥ 30 9 40 MHz & 79 IR # sifyes g8 o1 99r, fear o &
EHESE WedA R GH: Jeal W a1q9 A o SRl G € Il B 39 YRR ok
RO 1 G T G Fed € a1 TR STAN AT TR Haeh gry feran S
T 50 HAFAHSH He 1 HRUT I8 ¢ Toh Fifeh F8T SAE e AT H1 AR
T | B €1 98 SNl § geet oF I8 W ~ 65 km ¥ I 400 km S
el g3 71 T8 gd W = Seiige fafertor qen weT foRol arg o Hueh H et
& @ I o o19] At B S € 9ok fafie seHee i wal § fawifed g
8, ford forear @ wroft 15.3 o <eifan = 21 A 1 A4E G (S9E) W R
FI 1 IHEA HT S S ST W Tl €1 e SEeal | OR fafwr dw
BN € W A BH o oIy o & 310] Sueed Bid 1 Y-It3 o Y Tty fvee
TIgAT (Sl ) ShTthT 3Tfeeh Biel €, Uiq feifeheont et dfieral s €H o HIR0T F8l TR
1 B 81 qenfy, A SurEdl i o fefddl | SEHe Te & S 3 U S
&1 sTEHEed Wd, 3 MHz 9 30 MHz 9R&R 1 srgfai o forg wredsr sl wifd
% L €130 MHz © S=d 19 &1 Sgasgehia adl, sTEHed %l 95 Hich
AT T Sl €1 Fg e ot 15.4 1 g9 T 71 Sgagaesta al o e
UREe 8k hee®d 9 gedt o g8 &t SR Wig & Sl €, YRR o gl
AIqHeh TEd o Hg9 & 21

522 * foret =Y aftere o ge w1
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forT 15.4 =\ @1 =901 GROT 15.3 § Ui 1 19RO oA T 2
15.6.3 3TEhIIT L

SATRTYT T SR TRl & R o RO ol Teh 311 &7 €1 STehT9-al, Yoo-ue

J _mﬁaﬁuﬁ—ﬂéﬁwm%@ﬁawmmmélma@ﬁaﬂwm
T T Yfedt §=RO [line-of-sight (LOS) radio communication] o ¥ & Y IWE
Hur | off e S 21 40 MHz § @ifren srgfaal ) §9R shae gfet@™ (LOS)

el Geror g & W9E B B gl W U 1 WiES Tielehd oIl el § el

T Yoot o U3 W HE TUIREAl hi HeS W T femen ST Wehal 81 LOS Wehfd 1

HAR BH o HROT, f991 15.5 | IIMC STTIR, Geal Sl ashdl oh hROT Wil a0l fopet

fag W ererifua e S €1 afs farer ot fafest @ @ o e @ e §d

HTET 31fereh SarE W Tenfud feman ST =1feT aife 98 LOS @i = s | Uk Geh|

forT 15.5 TRRT T N 3@ HeER|
% Yok TN h,SaE R 7, A 9 7% @ Tk € fo fafas &1 g d

iE} B, F&T RYeal &1 ashal a1 (M9 6400 km) 21 d,

ek TR 1 e farfaw < wed €1 o 15.5 % wad ®, et o 7= W hy
TN h, %9 a1 q TEA o A w1 Aferhan et U 39 YRR e S
Tt B
d,; = +2Rh; +./2Rh, (15.1)
T&T h,, S T T S 523
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391830t 15.1

Ao JER0T, Agshioa-fofeh dem Weage HaR 39 WOR YUNferl oh §9
IETEIU] B S BRI T YHROT &1 h1 YA Ll 21 Fos1 15.6 § 316 o a1 Foxo
1 afvlq fafay faf=i =1 g e =0 2

ﬁﬁlseﬁgﬁﬂaﬁamaﬁwﬁﬁr&raﬁfW|

ITEIOT 15. 1 Frel R o i 72 Tenfua dues U1 i Sarg 32 m a2 AMET
T #1950 m 21 LOS faen # HarwsHe Har o fau < U & =
1 Aferhad gd 91 €2 (Yealt T 51 = 6400 km)

gl

dip =1/2x64x10° x32 +1/2x64x10% x50 m
=64x10% x/10 + 8x 10° x\/10 m

=144%10% x+/10 m = 45.5km

15.7 WA qAT FHh! AR

S o wgel 9ol feman < g ® R ot e e 1 Sevd gEAT Steen ey
et ol Uit e €1 W el o e de et off whed § S evds ®9
T 39 g1 forat gr frefud smgfa o &1 ffde & 2, " g=m o g7 wem
fopart 1o 21 =AY B9 § g o o Thel g 1 sEeh e g, o 98 Th
gt afer, 58 faret o =ik #ed 8, ® el il 81 7 Sifee g9 5 STgha
(Audio frequency o AF) & Tt seiaeiter fama (fsast emuR dT emgf
20 kHz § &¥ B) 1 el &a g =1 g0 W e & it e =ed 21 ey,
TE A X T 3 DA-HH G HH 2 W 8H TA HE G Tehd B q01 89 39 W
Y IR I 2
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15.7.1 USHT 19aT TS T AES

fereht Tt =1 Ut w0 o forg e forelt U =1 TRae 1 eTaggshar gl 21 1S
T 39 faa o 999 & 1Y gF o 9Rady 3fad ®9 9 Hogd & 9oh, THeh
fau o8 smavaes ¢ fo 3@ G =1 9Ew 39 faed 9 dag aesd (1) o gor
B (W1ES 9§ % A/4 8| 20 kHz 9 1 fordht deagaen i o i quies
2 =15 km 2t 81 T ¢ & 30 &arg & g gies &1 ¢ fafda s qen
WeETferd Sl Hue Tl €1 3d: UH SMuR-og faral i Hiun Yvor e Tl 2
=g Yo7 Mgt s=u (Seond, 4f€ v=1 MHz® i A= 300 m) &, dl SYge oies
o UIAT gRT U9O1 Hed @ Gehdl €| IFd: §UR A G MR s fge d fAfzd
ol &I fwd 3=a Weal sgfaar 4 J9v1 @ Yo ®9aRa (translate) FI7 &1
HTTvTH Bl &l

15.7.2 Terdt WA gRT gt vrfea fafeyor

forelt Yeta U (darg = ) | B o fafetor o Sgifae sreEE ge <wia € R
T g faenfid wifem (1/4)2 o ST Bl 81 S8ehT dicad T @ foh U i
UM darg o for, aesd Ao sed W (e el | 9fg B W) fafeRa wfw
o gfig e St 21 37d: Terelt ofell quesd o SMuR-dg o grn g vt faferton
FY9 B 21 37a: frdt o= Ywu & forw ed S=a vifd =i ok sHifae @8 qea
B Y907 o foTy S=9 Mg & SUANT w1 SMEgHehar <9l 2l

15.7.3 Tafiy= it 9 ure faset or fastor

AUR-ST Hohd o HiY JERW (YOUT) ok foRg TH A Hew@yul doh A
eI 1 W ST ogd ¥ oAt T & q9d s
T @ T 10 Tk €1 &0 he Ui SuR-dg g e

Iftm X @ §1 A weft e Th-sm % |y fie S 2 *WWT-’

o T e F B A S S v W |

TA o ®Y H =4 Aghadl W Th TH TaR o IUANT i

3R Hohd el 2, Forad goish g3 foret o g o forg

Al 1 Tk o aTEted fRa S 2 ()
ST qoh 78 YAl © Toh =7 3797 o §oT UK e ve (T])

I G e 1 990 9 YF (RG] 3= SIghd @7 ° S

BRI EVIF &1 I8 BRI JiFI1 39 YHR &1 g T T
T o EUART Rer 7 37 T o 1 GaEer @ o R
STt 7T farer | GEIfed ot T i o fau g4 fedt 3= \

Tt foret, 9 a18e o F8d €, 1 9l ofd ©1 9%

Yisha fS¥eh BRI aM8eh T o W g=1 &l G fohan (b)
ST © HGe heell €| digeh a0 Tad (SHeehid) S1efe o 15.7 (a) ST a9 (b) T ()
e o w9 | fox 15.7 § 9T STER & Fehal &1 afa fal
fopdt STaha desd O i 39 YRR fefud fean s
Hehdl B
clt) = A, sin(ot+¢) (15.2)

&l c(t) farer dioan (Sieedr 1@ ¥W), A ST, o (= 2rv,) F0i egfa qen
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HTge iR fawrger

PHYSICS

=163&sim=259&cnt=358

59&brch

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

¢ e T 1 RFIH Hell T Higerd w1 Ulhar # 1 d4 qreedt § @ aeed @
o ferdll it Tk W A o, T ¢ 1 WY e Yol Farer grn et foen s
Gohdl 2| 3Gk URUMHEEEY dF YhR o Higed e €: (i) Em digeH (AM); (i)
Agta Aige  (FM); @ (iii) el Higer (PM) S| T oo 15.8 & gitn = ?|

~ SRR ARA A

1

m() O/\_/\/\/ R

15 05 1 15 D) 25 3

6,0 e AM (2; """"A‘A‘AVA'""""VAVAVAVAVVA“""'V‘vAvAV‘ ©

0 D) 2.5 3

e TR T SR -

2.5

TN T

—

—_

a)

—

;_-
—

a

—

—

Terr 15.8 Tt aes T-H1 HigaH: (a) SAEHET TRH a,
(b) Higesh e () 3T HIgeH, (d) Wwaw(e)ww

T YRR foRell T oF i Heegul @e B ©: TR ST, TR STafy ster T)
e, den wie feafq (S =g & omam ® 9fg a1 fivee & wa wi e s
?) fo= fes15.7(b) § <wian T ?1 31a: T Wiger o fafd= UhR € : (a) T
MM HIgT (PAM), (b) &% 37afe Higer (PDM) S12fel T =g Arge (PWM),
e (c) Tug fearfa Arge™ (PPM)| 39 318419 o6 3{avid g1 STUH1 =<l hi ST WIge
T & i W@l

15.8 W HIge™

M AT o @k T o AW o gerl fael & SER ufited e 81 T8 W
foreht e fama =1 Argas e o 9§ SN ek, g9 ST Wige
Hfsha ! TI= |

M IS c(t) = A, sin wctaﬁiﬁﬂ@ﬁﬁ"@ﬁﬁaﬂﬁ%, T mt)=A, sino t
mgee fome stomn Wew i Frefaq w8 Safh, o = 2nf, " fae w6
FIU TGN T T ASfed A ¢, () F TH THR FHR fHA S Fewa 2

c. t) = (AC + A, sin a)mt) sin o t

=A, |1+

A
= sin a)mt] sin @, t (15.3)

e ST, 3 3w forer argfoa fama o sfafas 21 59 fost 15.8(c) & +ff
@ S G 21 THERW (15.3) § 79 I8 fo@ wehd ©,

¢, (t)=A, sinw t+uA, sinw,,t sinw,t (15.4)



GO ]

Tel u=A_/A_ WIged goehis 8| foeun 9 = & fou =ewe § u < W@
ST 21

Frerodia 994 sinA sinB = % [cos(A - B) - cos (A + B] &1 S99 &ich &4
FHIFIT 15.4 % ¢, (1) F T YhR I FT hd 2

C C

c, (t)=A, sinw.t+ £ cos(w, — w, )t - £

qﬁﬂ?(wc—wm) A (0, + @ ) 1 HH: (757 G19e S7rgf qe 3= qred 377gid sed
% T8 YR o1 Tl faa § o, S9fa R Gew T & W SAEHE w—,
ot emgftal @ o fu=t g 8, iR 9% orvd o wed €, sfafdw= g 21 fom
15.9 % wrgfera farer 1 enafa Sieea < T 2

cos(w, + m, )t (15.5)

A\

(0 ~-w,) o (O +o,)

o g o

for 15.9 fordht oo uiefea fora &1 e 9 o o <" |

e dh YOI SgfeEl (AR qat) TEd IfE ) @l S @ @i aed S
Tk TR R Afaefyd = @, fafe ©ym weh o o fom e wga et 8 Hehd 2

3IETETUT 15.2 10 kHz 3191 a2 10 V RTER dieedr & €91 fariat &1 s9ant fwdt
1 MHz 3194 qe 20 V R dieedl 1 aresh a1 1 Argford w3 o faran @ 21
(a) TIEE goshish q1 (b) SO TI¥d g H@ HIfeT)

&
(a) HIgeH guehish =10/20 = 0.5
(b) UI¥d &g (1000+10) kHz =1010 kHz a1 (1000-10 kHz) = 990 kHz T Bl

G'ST Inr2ibe

15.9 3IH W T ohl S AT

ST AT S0 i oh fafael 27 & ¥ehd 21 99 15.10 ® =difeh o@ | s
T el Geheudraqer fafy <ol 7 71

m(t) AM T

@[ T |30, o w
% > c %
Fft T U fhee
A, sin o,t T\ ‘1’ %’5’
(Frga® g Bx () + Cx (1)’
fTHA) A, sin ot

CIEED)!
forg 15.10 AM fa=@ U & folw Wal OIgas &1 sl SRE| 527
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T&T fa x (f) 1 S A o fou A oA A sin ot 1 9@ fEa
A, sin ot H faemn ST 21 36 fama x () = A_sine_t + A_sin @t 1 & o
fem gfea, St for © oRfas gfw @, O TR §) 39 YRR 3= Rl 2
y@=Bx(®+Cx*(1) (15.6)
78 BN C a1 39 TR
y()=BA, sin o t+BA_sin at+

ClA? sin’o t+ A? sino t+2A A _sino_ tsino,t] (15.7)
=BA,  sin o t+ BA_ sin ot

+ CA, +A2 - %cos?,wmt _CA cos2a,t

+ CA A cos (o,-w ) t-CA A cos (o+w)t (15.8)

T8I I, Prenlofidia dei sin2A = (1 - cos2A4) /2 T sinA sinB e Tt e, i
wed off STEN fRa S gt ], 1 SuE fRan w2

TR (15.8) Th de W& C/2 (A2 + AZ) @ s o, 20, 0. 20, o,

~ 0, 0+ o SEE & S 6 o 15,10 H <@t T 21 3w e w5 o wmew
fifee 9 AR € W de 9 a1 A @ , 20 T 20, F AR H
R % @, 0. 0, o, + o, TERE H Jaia F o 215 TR 9T WE
fthee o1 Fifd 61 Gt (15.5) o HUH &9 811 €, 37 I8 Th AM T &t 2|

Tl 98 Seoi@ w1 v € o Argfer famiet 1t & ufta &t feran <0
Geohdl| WA ol SIFTHA Ueh VIR Faiefeh ol © St et =l eqravash vifed e
YAl 81 38 YehR W Argfera et 1 GRoT fond Suger gt o AT & feman
S B S e 15,11 § <9y ER Ty 1 fafeia # 2a 2

Ty
Lcin|
m(t)
N SArEH N NIES
o Higaw T e
= T 7
8k

o 15.11 Uit &1 =im-3m@]|

15.10 3/ ATgfed a0 s HYoH

A ¥ FER0 H Ufed g9 efior e San @1 ord: SRt udn feRdt yaefe qen

G=eh 1 STTHA Hl €1 WY €, G w1 gaen o fau s ergfa w e

fopelt e Sgi (IF) =01 R Sg= 9 qd e ergta o uftafdd o2 od €1 wgfea

* oE I Ttheet = a1 o0 AGEl 1 R %3 31 € a0 ghaal & Tk o &
T R




TR L]

et sa yeia Ef Biar foh S9eh1 SUAn foran S 9ok, o1d: 9 WAfHd i i
STavaERd gt ¢l fas 15.12 § forsht vt sifmmet o1 seifeh-oT@ <9I TR 21

arfqumet
LCiE]
PEEED

A4

A4

IF €5 HY=h

AfwpETa fore

foT 15.12 e &1 sAfR- 2@l

TY=A o Y 7 foreh gR1 ATgferd aeeh i | Aigfoek faret S g Wi
&1 S €1 7 1l e < o R Aigfed A W H o, 9 o+ o SEE B
% U 3T o ST BT T T FGHA m(f) B A BA FT TR WA e
o 15.13 ¥ wiih-3@ o &9 § 9T T 2

m(t)

— > | T wgEs |—> fafa

AM Tareft qa feweary @ | (RF 195@ o o)

forT 15.13 AM fFal & Tg=s 1 sciish- 9@ y-3781 o foru slifass Tl sieer
ol O BT Wbl T

Trgferd faret, frgent 9 fo7 15.13(a)  wiian ™1 2, e’ ¥ &R
2 fSreh weresy (b) § <9 SER e 9 g €1 fa=e (b) &1 7@ Toed €
ot faret B1 famet m(o) 1 qF: Wi o foru 39 929 fiea (b) =1 Tield 9=
(Sl Tk W RC URUe € 8) § TR Sl 2

TG 31 H THA HOR U1 99R FeRensll i S qd Hehoddled o fawd |
== 1 21 TH BH Tk T YR o ST HIgeH—3TEM Hige (AM) & fawa
o off == 1 B1 WIged o o YRRl a1 Siehig GuR oHeee i ot emyfeh TER
o weeyqol aftrert 21 3@ & ¥ wfafed o1 St fae % @ ®

e Tk T AN == H FS A GuR g 9% € difd @ 21 5|
ST ! FHTC HI § U8 BH TRl ek T9F i F© 37 HaAR Faweqsii
&1 Fies @ =ed § 5 AR S Sed o gemet & SRE-URE & e
SAereel TRedA ST &1 T

\'4

PECED
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TH H 1 IR HOR H S SYHIT ST 9 © €| TH Hee o iaia foheht foenet o wifed ~eaeh

T gaIfea < a1 Afersh el o i &R YRR HY GAIST 1 SEH-USH Td GaR H1 3R U gl 2|

I8 1960 H 3TRY 3T T FAEHR oh faI@ 1990 | YA fohal TN ¥HI oh WY I6H f90hieh Jfs T8

g S o T 1 R foear 9= @ R gues Frefafad swEn ©:

@) F-HeT : IT - WPEAMR T IUANT Hieh ISTATR/ATE AR o STEH-YSH i e Y&H Il
21 80 HIE 75 foraent 39 ISP’s (322 Hell Yaehdl) o gNI W3 UM ol o Ure 9] Hehd 21 F81 ISP
SRER o ®Y H U oM 3 WK i 1 hE w2l

(ii) PR ZTTH : FEA T HEHA (FTP) 30 9 I8 Th Sl H T TH i BIRA/HFRER
TR T 1 AT Y HLa 2l

(iii) T FTFE FT (WWW) : TH SHogex St g 9 sied o foly o1 fieR o fofvre ger wufed & €
A W € e 9 Yl YSH FHIA Al oh NI IS SeEEe YSH hid ¢ ST fan, e,
ST T (NGO) T2 his e +ff o794 framskardt o6 foma # €ifHa ste@n goa ST o fag
O Gl TEH  Tehd €| TE SRR $9eh SUMIES o fw gayw (€9 & HfiR) © S 21 wgd
Y g 99 S AR, A A Heifd Sa@reel &t el s SRR W F3 o SAN Gerddl i
&1 9 1 Teh 3Tcdd VRISl TIef0] g% SR © Sl Tod: €1 B WIEiiTeh Sepil 34 o forg Siig HTML
(BTEW IR AhaTT oiidl) 1 STINT Hich 99 & Teh I3 i T I3 ¥ Wig <l |

(iv) S-FHIAE : STl TIEHl ST ShiSe IS &1 IUAN Hich I oh STAN §NI SAT9R oh! Yi=id e,
- e 2| e oty IRl T Gaet o gidtdsl i 2@e fafa= shufEl o SeEEe gh
Ik SRl Td anstl & fava § SHeR Wa #X o &1 o SR SIen SAfthy @ aegeti i i oA
TR R Tehd §| HufE aEd 1o 1ot Yard < gRT ST hiER el gR UEH R I T

(v) Saeia-T997q : THE BfE o Al g 2EY fhT Y W g1 S i = (Chat) % Hed &
o2 qu ¥ gfmfad #E ot cafed denfas T3 I ik qRd € ST % Gehdl 2

sT3feTt (PAX)
IE ORI e 3 & o fan fedt fafeaa ymmr &6t fowg axg 1 (ufafaa o 9 5 fowg a5g

1 wifd ) woteon war 21 3 fara R STt Giea (SH FAX 99iH) 9% 9 &7 o efitH &t
WA g A S 21 Wi R 9 & uverd faeel 1 FAX 5eiH gt fafaa gemon w5 sfasfa § g
Rafdd Y dl B €A <9 AT 96 98 © T FAX "9, ferelt feer fetfaa wamor w1 wfdfee gem st
8, Scfifas &t wifd wiasiier segeti o wiafas 9o &l T Fehdl|

Hiager 2wt

HaTEet el 1 UReheq T Fayerd 1970 % 39 | faswfad &1 T 3R 37t g9k ¥ 38 uid: o] T
& T 59 a1 s SATHURTN o STTER THE Wl & | Sfud §eA & well | i o g1 A
e Terelt At RS9 Fiarger Sefiwi7 Rafa sfifhg (MTSO) Fed € W ohisd Tad €| Fedel shel o e
e e vifer e @ RS9 sy ©ve hed €, q@n 78w Rl (759 sierera § 9t % wEd §) &1
IS W& HI Wl YSH HIAT 2| TAh hel o UH FD A bl el 398 ot w9 &7 g € S
IuRIS 1 HEM W R a1 81 5 i Hiage {EeR e T 9w RyvE % e § ol e e
&5 § ST @l TE STevde © foh S HieTgel SUHR shi SHI 99 WY W TG fha ) 39 st
1 FSHIR I FSHH Fed 2| Te UHA AAE diadl ¥ Tl St & a° UL 39 W A deh T8l
2 Il HeEd SelihH TEd g ¥ gl o UHF 9RER (e 800-950 MHz) ¥ Feifard fohu s &)
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HRI9T
TR AR o1 AT AT ST T (S YA et A1 ¥R o €9 H
YT B B) 1 T g @ S g 7k fovagia & 9 iaid w4 2

2. Torel TR SHeren o i ol Teheh—HYTeh , GUWO-Sel, qe SRl g ¥

10.

11.
|2

13.

TOR Hee o 1 HeqUl YehR SI&Y qel kg TuR &1 3 %Y 4ur §
TR 1 S ATl GE1 SAae ®9 W Had qed gl 8, Siefsh bt G
o A fafaer sremen aeifed wR % B €

Teish TR el o1 U g uReR g #1 et wiw o 5 de-eE
=1 qerd 39 gi-se ¥ g § W 39 w39 fael | siqfdee e waveEs
Uo7 o TAT Tevaeh el €1 3 YehR IS Wt SAeRIien SHR-sqee g
o oheel Tl IR 1 € YU T STEE TS H © SR TH S 39 HER
L] 1 SS-HISE el Wl &l

= emafal =i ot 0 ao Fufea T R ST wehar 21 o 3 U faww
ufkar 9 AIged wed €, o 5N R S=9 omafd & aes fara W
ARG fean ST 21

AgeH | desh e o $9 A0 S9 AW, T el Hel, Hige®
tera Hew fare o 17Ey ufafdd &1 S &) degar fafa= argfera a3 w1
AW WEferd (AM), Tgfd Agferd (FM), 31ere el Argferd (PM) a7 sad
&

T A 1 AT 5 TR 2 S 2 ¢ TR ST HIger (PAM), TR

ety AIgEH (PDM) el W% ISk HIgeH (PWM), T &g feurfa argem
(PPM)

@l R e |IHU o faw faral i s § e Il o g fafeia
fopan St @ o8 € hed B 3 faferfa farer Sgageesa @l o w9
TEIRE B € 9o ek YEROT 1 faen 1 gedt qen sHeRt SrgHed g i
21 9ot o 53 o Fehe Sgages qul IS A o &9 H JEIG e 8
Y3 YER S MHz AR ae & ST e 2

ged o fereel <1 fergadl o oitel il S o1 TR SEHSA g Sgageeh i
& e g G9E € U €1 T YR i a7l i oA a3l shed €1 |
T 1 TERUT RIS 30 MHz 3T @ &1 81 Hehal 21 39 1gha 9 3iferen
A A SR G A T W e TN o &9 § G Bl 2
AT T HT ITAN G HUR 1 SUUE FER § el B

It A TN h, SR @ Fegagasia a6 fafRa w7, @ Sueh oRer d,
F J2Rh, SR = fha San ®, Tel RYeat &1 e 2

M AWEfed fa ¥ (0, -0,), 0.0 (0, +o,). FEEE e
391 foret qen aew o 1 fRE sifae g W eugE Hieh qon R
3 e R fhed ¥ TSR, @M Higfor foe g fohan s 21
AM Hg=F TREl AM T &9 | Higerh el S GH: Wi ®i o8 qihd ©
foraer "amem o fordt ek de Toery Tg=d 1 SYEN fRman S 2
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fa=mona fau

1. HeRU/AET faa o FUWor qe AR & gfha § e o @ s (W)
S[E Sl €1 A Y TH A4S o FP G ol Gehd &2

2. HIgTH &1 Uik § T egial iR qvddT wed €, 9ed @@ g o <Al
AR (RS g ¥ A ad F9) SO B WK S| AR URA At
HIgAs R & S Bl B1 1 (a) hell TRdsel, (b) Shelel Tk q¥dss &l
U ek WY BT YR TS B Gehell €2

3. ™ HIgeH | HIgeH guehish 1 < 1 o1 SUANT fehal ST €1 AfE 1> 180 dt &
Bhm?

T

15.1 =0 T % STEm 3R fafas & IR w9R & fau frefafed st § 9 e

ot g SwgE ®?
(a) 10 kHz

(b) 10 MHz
(c) 1 GHz
(d) 1000 GHz

15.2 UHF 9f&R &1 segfaal &1 39ror 9r@: feegss g e 272
(@) A
(b) =9 WA
(c) g

(d) STeRTET A

15.3 3 fgea .
(i) Hl w1 Had I Y&H TR Rl
(i) @ i Terferrm =R oF w9 # i o 2
(iii) Tgemard wgfa &1 sw=m # 2
(iv) SIHeTd o Y-\ fgenar ughd ®1 f STE i 2l
ST FheHl § A H T 82
(a) SHaE (i) T (ii)
(b) SHE (ii) T (iii) |,
(c) (i), (i) TN (iii) T (iv) 7T&T
(d) (), (i), (iii) T2 (iv) T

15.4 3@ H9R & 00 o1 98 3ewas 2 T Yueh U1 &1 S sifqumel geim
F SR ok SRR &2 FIE TV U9 T 81 m &1 21 AfE it ¢ sqr
W g @ IE fomed & | Wad wRH Hm?
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15.5 12V RTeR diced i aed a1 1 39anT fohdl d31 e o6 9w o6 fag foean
T | HIgeH GeElH 75% ok fau Argess fare w1 iR dieedr Rt e

18T 2
15.6 o 15.14 % 39T 18R *F Agas fama ot o 2l

N

m(t) (V)s >
2 t (second)

o 15.14

faan T ® f& 9"E WA () = 2sin(8nt) V
(i) ST AIgfeld a1 €9 SAeifEa Fifsul
(i) HTGETT YoRIH A €7

15.7 fodt aigfea @ 1 sifushdn SEmMm 10V d9 <JAq9 M 2V 9l S T
g YAkl u kAW Ffved s
A =AdH ST I diee Bl Al "G Yeehish I B2

15.8 37Rf® HRl ¥ fel AM T o1 Sheret S9d wed e € Ufta fimen s @, wy
T RIE W 8w A S F 1 Ghadl gl 81 7T Juisy f Al wig uE
I STere B S QI farEEl Y O R Heh, af el RYH W Higas fare i
IR G 2
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