STEATH 15

AR e

U

15.1 yfert

TER G o GUTO 1 TR B 1S9 GUR R YA qO00, ST AR AR % GO ok
311 Ao ©, A AR € gaied o STRH-USH i STevdehdl ol STIHa Hdl
2| forelt Twel TuR & fou 98 omevas € ok vk ud et < < Rt wearm=
I T FH €| A FRR & I g9 Fal @1 @ & SHeRt oma oifa ¥ R
Toral ® S+ €| WHe YHifaeiie shid § SR el deh, TER H SYAN € Al
TR et we faferat i @i w3 o foay yaeTier @1 e, i geR 1 T
& Sfeadisti o U&1 H dedl STaedehdiell i fd ol Toh| G- Joell o faehd ol
W=Td S ol Seet Ud Sueter o faug § e g envys €, T |t
15.1 % w&qd feman e 21

3MYfTeh IR 1 SIS 1990 qen 20 vaifssal § TR SAEY o5 o™, Th.H.
T, STt AR e STeleiel UTeH o oF T §RI STelt M| 20 3 @t & wgd
T o o UYeTd 39 &5 W gt & fd e ®9 9 9 gdid g @1 S
9T W TH 9gd O o1 Uecqul SyAfeEl 3@ Tehd 1 TH AT 1 Sevd TR
1 eAfiqeheTH, s1efd TR & &7 (Mode), HIgTH 1 SMEvaehdl, i T -AigeH
o FTA den Scared @ wfkfed B €

15.2 HoR HaOwAT o add

AR Tl Tsfte S o St o Yedieh ={U1 § oA €| W8 e i hig ff qeptd
B, Tieh HAN SHaE o A STEvaeh qcd Bid e— U, meaH/aae an st
foa 15.1 § e GaR =een & A9 &9 ] i 3G gRI a1 TR 2

2018-19



% HifaeRt

ARU 15.1 HUR o 3faer™ o $8 W@ SuateEt

1565 &.
(eT9T)

1835

1876

1895

1936

1955

1968

1975

1989-91

AEIME Fhal ohl fordl T T
Y T §W g4 & 9 I S
I G B TSH A

g wh. . O qen WA
RICRM G IAE 1 STTERR

ST T et e TRIfan Trpedt
BRI AR o1 SRR

W S S qen S, "Rl grRT
AR o qR 1 feel

oAt gERE (S @ 9ae)

WEEY o UN Ygen el e
Uit (STeieRiEt 99)

ARPANET Ugell 3et-e 3ifae |
A (J.C.R. faeei=y)

e TERES W g TehT¥Teht faenfaa
&

feu sR-<it 7 World Wide Web
1 IR TRl

2018-19

TE HAT S 2 foF i ditee 1 aeeme 3K
o o fagm-wre o o9 fyea e o
I o dTell bl SAeET 1 9 fhar en

Tqch URUTHEEEY SRR g TS 9o |
MyTdSe gfg g3 aen TRyERRl gR W
I HT GV YA T T HIHT FH B T

Hafgd qHa wifd o sfae™ § 99 AUS
IYFIT B el 99R Bl H|EE

IE RGN ¥9R oF T ¥ 9-IR g HIR &
0 H T S 3gH ot

BBC g 99H Jeftfers JHRo

FAFIST 99 A g 1 SAIUROT 1843 H
YT

ARPANET UR&ASHI STH{RERT o6 & faam g
TeIferd i TE| Heh ST Fedeh § TS Tk
S Y Wiz T SHHYL H TR 1 TR
IRURe FaR Feeenstl sl gorl | g Ferlerh

TR e 9% qe & §

WWW &l U8 fauersr favash o Tge1 9
S Gehdl © TSRAeRT S THIeRoT Sl el Tad
gad @dl ?



GO gL
YA &g
s i
|
. | |
el fe— il e A e
l ~ | et
| |
F____:____—:
| At (1) |

o 15.1 fEt U T9R SHewen &1 sdish 3Rl

forel HeR sraeen & Uftst forelt ok T W srefte e €, sl foret e
T R (UG A R) AT BT 7 9 =l Tk UH Hifdes qeAm € S 3% T
TR T GATd FHAT 1 = HT YhR TR Faed & YR R FeR e 21 78 9=
N AU h1 HAITST e ol eh R 31e shelel o &4 H 81 Hehdl € 1 €
IAR (TERA) off B Tkl {1 Yo 1 ST Al Uid g S+ Te9 faa i
< gRI U901 ok feIT Sugek &9 H uRafdd s g1 A e gEen wia @
ATk el k1 it e &1 df S TR, 38 W i Ui # < 9 g forgga
forer § Tqiafd 2 31 81 99 HE U faa =a & orfiw geia B €
Ig =t | 37quiaT o HRU fawfid e ehdr B gHeh sifafe Ufid faa o Atas
(Noise, W) et Sl 2, wereaey iyl Ut farel =1 fagd €9 W s 21
Al 1 w1 W A F wfad w1 B ?1 98 39 geA-faea w g
G 3ok 39 Tt Hew-Fael Sl e G Ard §9 oAl § A1k Te9 grechdi
I TN ST Tk |

TER % 3 gt &7 2: fog ¥ fSg 9 EuR, 9o qEn

fog @ fog a% "ar fafu ¥ & twa 9fts 9o1 & el & = o gasH
(Linkage) ¥ B TR Bl ¢1 39 faf¥r o =R 1 T S0 SAth oaaeen 7
3ok foradia, wemor fafr o fordlt Toher Ui o qegedt sgd 9 el B €1 TER
fafy g0 ToR o 33w e qen efifosH &)

15.3 ToiaEier Al gaiensli | SUDT g arelt
el greTereil

39 % BH b3 R () SE geA g, e, i, =ee, Jtas (@), enfk

3 R 2 T 31 A T Frefafed 9o et | uRfaE B S @ e R o

TOR el i THF! ST & S|

(i) ZFIETHR : I Fler S Foll o Tk &Y kI Al SR ®Y § wRafdd @t €

3 TUSTWR Hed T IR FOR awenst H 7 W TE gfaal § ewR HI

g1 © TRt @ ot fawr sveren ffa faegda &g o < 21 fopdt feorgdia gioegmR
1 39 YRR uRefia femean an Ut g < pw wdifaes =1 (I, forem, 5,

2018-19

517



% HifaeRt

&~
99
(®))
—
|
Q0
10
0
=
F

518

TEST Tg A9 (1858 -
1937) S=i1 Wy agd-
Jahi T F o & fan
T IYH A SR IHHR
TS THEINT IO T eI
forem W@ el S ® TR A
T S8 ST Terh i dAEd-
Jahd TN oh w@d: gIIE
qgash o €9 H ITAR w
o1 el SAfa 9 S ffew
o3 1 oo o 27 fREeR
1995 & 3 T ¥ oRg YhIRI
form) 13 fedaR 1901 =1 AR
% Yed oaR & F9R 9 I a9
q ot sAfus vedt 99w
fashl & aR ¥ 27 18
1899 i Tger GrarEet &t
FrfarEt B ot @ Y @l
I o1 9 A T SAfweR!
Y T SMTSRR feran fofch
g Siifad wifol W S
TRl wt sifaged wfafsan
I GYfaq a1 <1 Feha ol
T 5N S8 ig TS SrReafdsh
ekl B g Tenfad il

T sfs) &l od frfd | aegedt fagda faqa & =0 o

wYARE F 2

(ii) fg7er : Yuor & folu SUge d9gd ®9 § wUARd GEAT i

fe o1 Gopd wEd B

fae@ o @ 379EY (Analog) U@l H1F (Digital) &l

Tehd 21 SgEY fae ieedl s1edn ¥ & gad fa=rr g &1 2

SAFard: GHT & Tehel | & Bord 8id 81 51 a8 (Sine wave)

Tk ol 3T e gt 21 qeft 31 o1 Favell shi e =

T 3yl o uel | quid: THEA S Gehdl €1 Sefifat ok e qen

99 faa wbfa o o1&y faret e € sie faee o g € S

FHAR fafaead 7 9 % ohd €1 SR selaifent | fagga &9

H 3I9A B arel fgsmurl ugfa # fhet faa o shaa &1 'R

e g1 0’ 1 Siieed ¥R W) & aegedl © di 110 Sed dieedl- 4R

TR % qSIEd! Bl 81 3w HuR o foau Suanht sga o wieq

ygfaal €1 s wem yonfadl o Sugsd Al S fgeme

Hifed wHed (Binary Coded Decimal a1 BCD)* <kt ST

o S €1 Feme, e qen ffved aaon i el e e

TESHeh ®9 H ARYI FAhF IS “American Standard

Code for Information Interchange (ASCII)** 2

(TSRS YT foe o T B ©)

(iil) @ : W@ W HN 9 $9 Srais g | § S Tt
TR Faeel | 991 faial o guur den gEneE | fasiy
1 TAH W | & A HH ] G AL oG8l
e i o B wehar 2

(iv) 9155 : Ut gorelt Eewr favel o1 SEifud ek =9 d 9
BIeh Y01 e Gk G SRR o foTT SUge ol €

(v) STET « e AR = o ffd W e faee 9
ST Gew fqell i 9 e 2l

(vi) &fTorar : Hem W He=Rol o WY faae &t gaera § arfa
%! &fforar wed 2

(vii) FFef7 : I® fed ool e ufuy @ gadw (dH]d

A 14) Hed €, o TN § fgea @M (RN ForEsy

IT! doren) H gfg W w1 UHA B GUR e o efforn o

FHHU T I & T &fayfd o fau gaa srevasw #)1 sifafea

o yaaan o foag stevas st DC forpa |ia 9 g faea

21 yagH, B U @ed o ote 39 M W fEA S el

et 1 Wereran, 3TUfeid Weeral @ el 81 S 2

+ BCD ¥ fordl 3% 1 gr: =) fganard (0 2 1) faei g fFsfua feman siran €1 Serewor &
foru erere gomedt ® S 0, 1, 2, 3, 4 1 0000, 0001, 0010, 0011 T 0100. 1000
o g Toefid %@ €1 1000 38 i Fefud s 2

«+ ek HOJX el el 1 € AU Tehdl §, 3T Siehi o TR H fRA T T 0T RleA T

2018-19



AR ST

(vill) TR : TE WA T AL o S HI T AfHTH 3 7 el aoh e i SHRT
T eeral @ 9w feRan S 2

(x) o< HierE : o< WK ¥ BUN dcqd 39 Mg WE ¥ ® 59 W S Syt
weferd BT © S1ere S o S99 e € frad ot @ gt sgft
faemE 2

(x) HgHT : A9 15.7 ® KU T &R & TER 74 egfa o o faai
(TR_EM / gaed) i stfien SRl ok Uit el foren s wehanl sHifaT afts
R, = ergfa o G391 faatl w1 gameti w1 e 3= agfa & w1 W
AARITIT HIAT ST & S T oh ek i HiTd FaeR Hdl &1 36 qfehan
1 HIgerd Hed &1 SIEl foh 30 == 1 W AT HE ThR o Bd ¢ o=
9 § AM, FM @21 PM &ed 2l

xi) fomiger : T8 Ufshan 1 oo el gr aes @ § gEAl ki g Wit
FI St 2, fadiger #ed €1 9% Aiger & fauwda ufwan 2

(xii) gEds (Repeater) : Jieder IfmwmEl den Ufs &1 @M el 2
TRrEde U @ fareet e e €, S gt e © den s iRt i
T Ui A < 1wkl o aew a1 e ¥ qfada off R <
B sl w1 ST foe 15.2 ° 9T SAqER fordl HeR oo s T
faeaia &% o g fman <1 21 1 TOR SWE oafad o faRe d

Z

o7 15.2 99R & W ¥ gfg o U wWeds ©IF F1 ST

15.4 Tt ot SS-=iern
okl 21 34 farell § yedeh o ergf W fa= g 21 fardt few e fare ) geR
Ui 1 T8 YR 1 GER oae =gt 98 39 ogfa de W fei it € W
3T feAU STavas /AT ST 2l

ok farel o feft 300 Hz @ 3100 Hz &1 ST W@ SYgst WM Sl 81 37
ok farell shi =mIfieh Sefihia TR & few 2800 Hz (3100 Hz — 300 Hz) s
=g =feul Hiitd o YT o forg e =5 R Seu Mgl & W S % o
HROT, AT 20 kHz 1 &€ =ISE 1 AEvFshal Bl €1 g w1 53 i 20
Hz ¥ 20 kHz % 2|

Al oF FEROT (Y9oT) o fau difedr faredt w1 4.2 MHz ST wigE @1
TRl Bt 81 TV faretl & 991 qen &/ <Al e1edd Bid € aefl S+eh U9l @
fau 9: 6 MHz o€ =S erefed 1 St 2

2018-19

519



% HifaeRt

1.5

st 3r=as | B shad o1gEy farel W & faem ffan 21 et forme fom
15.3 H ST AR SRR T 1 3Hid o Bld 81 T8 i <1 Tehell © o
HFARR T 1 = (fFsH) vy, 2v,, 3, 4V, ... nv, T 6T SAETHT
T o TR & T F fRA ST HhdT 21 8T n Tk YOIk © 99 o de i
feran S wehal € o v, = 1/7, %1 39 924 *1 e o fau s & ema H o
S (v,): T G (v,) + Todt Tomafa (2v,), 7@ st (v,) + fodra qomafa
(2v,) + TF OGN (3v,,) T TE & 39 @ ¥ Ig TR ¢ STIAHR T H
e ®Y H [TecRA w1 o fau gd w4t ongfaEt v, 2v,, 3v,, 4v,,..., 3 H
AN T H1 EvFhal enfl, T5ed 78 et gl € for e &1 =gk e
=ifew| qenfy s wrl o

Freed

(

d .0 (@ fau 3=a gl & AMEE

We(a} H1 Ul BT S TR & Foag

0.5

o - o Her Hifta 8 Sl sEe
() T T (v, gfomEaEy AfE 9 uftd
(© T S () + T # g § fawfua g

0.2

0.4 0.6 0.8

fedr ot v,
(d)&?raﬁﬁf(vo)i ] 7fg e =e gat e ¢ T

e || g T S
TRt € A gEA H HE efd
X XY T EA R A g freme

SRR fareel 9w 81 S 2

—

520

forg 15.3 I <1 T Qo0 W UGl o Gal H TR FRU e ¢ TR St 3=

SRR T T TfTahe| o Bl € W w9 o forg
THehT ANEH Sl B A Bl Bl

15.5 UNUT HIeAH i SS-<ier

91 faredt 1 € wifa fafe= wenr o6 oor et o fog fa=r-fa=r se-=ier =i
TSRl Bl 81 Y0 § W= AN fRT S aret WIeaH-aR, e SThTeT, qe
TehITTeh -t Sheiel €1 THIef Shaet sATdeh ®9 W SUAN B olell dR HIEAH 8 S oo
750 MHz %1 Se-9Iek Y&H sidl 81 9 WehR o1 hael GHMd: 18 GHz 31gfd
T = yenfera giar 21 e T 1 U ek g SR o gl o weh fasga
IR (F® F8d kHz U %9 GHz %) ¥ TuR el 81 39 Agf a1 difersht
15.2 H 39T e1aR R © fawifea =< fafayr dand yem & & fau emdfed fan
ST &1 dqeH BT FAN e YHIveh TR, eMgf 9iER 1 THz ¥ 1000 THz d%
(qem oW W G qh) , Ho= A S @1 U WeRifies @9 100 GHz § eiferen
# HUR de-wIgE Y§H Y gl B

T SR W o aRoTEeEy, Weaed i fafi= de-wigEal w1 efeed
e T B1 eTgfa sMee wY SUN SaEen ® GueH M AR g

(International Telecommunication Union 1 ITU) &<t 2l

2018-19



ORI

HRUTt 15.2 $9 Y@ S WOR Ag §E
e & foR

T AM J9R0T 540-1600 kHz

FM TER0 88-108 MHz

ESICSE 54-72 MHz VHF (31fd 3=a 31gfd)
76-88 MHz vV
174-216 MHz UHF (90 3=9 3gMq)
420-890 MHz TV

Yoo HieTEet el 896-901 MHz HeEsd ¥ AR ©IF o fau
840-935 MHz YR VY ¥ HiaEd o fag

IYUE HER 5.925-6.425 GHz EEINEED
3.7-4.2 GHz SAfeis

15.6 JEAgaHd M ol WOl

el a1 STAT W O GAR H Th R w ot g © e g S
ST T R R %, S e T e g R R feer s o
I R ugedl 1 S-S SgagesE qal U 9 X gt St @ a9-a9 3kt
o | Bl S €1 Agaeeh i a o SR Gl THAUY 1 HE hReh FIfaq
T &1 T8l W Yol o SIeRen w1 Gl 1 GHeEl ot gyl © i Sga-
JaHa a4 % oo H gEeat 9l ik €1 Rl 15.3 § agHed &1 59
SUIRT Hdel 1w foewor fean @ 2

15.6.1 -a%

fretl o1 S=u <l § faferfia o o fag G o1 as fame =1 @resd g
o qEd (9 W HH ~ A/4) B w1eT) ol st (Srta fr sgfar) o fag
TS ok Sifer e S B € 99 S= oAl o Yt3 W Sl THoh Sgd U el
ST B1 WM SEM-Hightd (AM) TR § -ST¢Iia Healel well ()
e AN Juur TAAT Y i B €1 39 YR o U 9 foree o gERe W
qfy 1 Yo YA Fa1 71 =R k1 g9 Al 1 gsa q eRon hed € qen 9%
T gedlt T g3 W fa@dur A T FE W geddt o G 9 @ TR € S° W
RT R Lt & qe geslt GRSl o STl oh hIUT T &ffur et Sl €1 gt
o gfg o @y g @ 1 eftorar o dfiear @ gfg g 21 e Uit ST TR
arelt STgha 1 SAfusad TWE Ufha wifed den sEe! STgfd (FS MHz ¥ ®H) W
it s =1 521

2018-19



% HifaeRt

ARUTt 15.3 dgHSA i fafa= da8 qem SHent Welild Seaeeeha ol |
== TR

gy Hed 10 km fe 3 aifd 3=a smgfa (+3 GHz
ah)
D (¥HqM Heel - 65-75 km o e fore sgfe wfia; o s
1 ANT) . wn@m@ﬁrameﬁr
o =l i T
E, (99 Hed 100 km hered o Tt A 1 e, Se
T 1T) il Tl W
F, (Aervsa ¥ 170-190 km 3 = 5w, 3= STl 1 SRR
1 M) a T H F, % SR FYd gC ff 3 F,
& BIREEIE] T TEEA <
F, (&HiemeR) T ¥ ¥ 300 km &7 ok fe @ T =4 R T H1 &S
T ®HY 250-400 km e, TRt Tf o wma
15.6.2 =T

F® MHz ¥ 30 9 40 MHz & 379 9RER # sifyer 8 o1 ¥9R, e o &
AEHSE WedA g A: Jeal R 199 @IS o RO G € Il Bl 39 YRR ok
TR0 1 G T GO hEd € AU THRT SYAN AT FHRT Hareh gry feran St
£ 50 AITHSH Hed 1 HRUT I8 B T Fifeh F8T SAEH AU AT HU AR
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T fo5 EOaRa e 7 37 Gt gaareT F1 quEs © oo RAk ﬁ
o o7 e & e ot A b fro g e v\ |/

Tt foret, f9 arge a0 F'd &, 1 9ol od 21 9%

gfshan TS ¥eh g1 S8R T oF W1 g=l &l G foha (b)
Sl B HIger heeldl | Sesh qu Fad (SATehid) Sreral 517 15.7 (a) SUE&™ qo (b) TR ()
e o ®9 H fo 15.7 ® <MY ER & Fehell 2| i foral
fordt ST ares T i 39 YR efud foean s
el 2
clt) = A, sin (ot + ¢) (15.2)

T c(f) forret o (Seed s1omn uW), A_STM, o, (= 2nv,) FUE SR qe 525
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=163&sim=259&cnt=358

59&brch

http://www.williamson-labs.com/480_mod.htm

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

wge iR famrgem

PHYSICS

¢ e T 1 RE Heal T Higerd 1 Uhan § 7 @4l qreedt § ¥ o al
o ferdll oft Tk WA A o, T ¢ 1 WY Srere el e g e feman s
Gehdl € SHoh TRUMTRE®Y diH WehR o HigeH B ©: (i) &M Higer (AM); (ii)
Agra Aige  (FM); e (iii) e Higed (PM) S| o o 15.8 & gifen = 2|

AN ARV A

1

m(t) om )

‘10 3

O i T

e T AT A T

2.5

el TR WV\/\/\/\/\/\/\/ AT

Tera 15.8 forelt aes T 1 Higa: (a) SAEHA AEh a,
(b) ATgT® R (c) &M AlgeH, (d) ST AIgHT oAl (e) Hell g

T R foREl T o T el S B ©: TR ST, TR STty stee T)
e, den wie feafq (S =g & e ® 9fy a1 fivee & wa &1 e s
?) o= fes15.7(b) § < a1 €1 31d: T Wiger o fafd= YR € : (a) TS
ST AEEH (PAM), (b) T3 &Faft HIge (PDM) Ferel ¥e = Ige (PWM),
T (c) g fearfq Arge™ (PPM)| 39 218419 o Sfavid g1 ST9-1 =<l hi ST WgeH
T g1 it @

—
—

a)

>—'[\D

—
—

e)

15.8 =W UIge™

A AT H dEeh a1 o T o gerl foret o STER ufied e 81 78l W
fordht e fama =t Argas faeea o 9§ SUENT ek, g9 S Hige
Hfsha 1 TI= |

A ST c(t) = A, sin thWWHﬁﬁKﬁHW%,HW mit)=A_sino, t
mgees fome stomn Wew i frefad wwdt @ SafE, o = 2nf, "9 fEa w6
HIU TG T T WEfed fGEA ¢, () F TH YRR FHR fHA I Fewa 2

c, (t) = (AC +A  sin a)mt) sin o t
A |1+ —"si t |si t
= sin @ sin @
c 1 m c (15.3)

e ST, 31 wew forer argfoa fama o sfafae 21 59 fot 15.8(c) #
@ S Ghdl 21 FHE (15.3) § 89 U8 fo@ Hehd

¢, (t)=A, simW_t+mA, sinW _t sin W_t (15.4)
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AR ST

e u=A /A, TIgAH gaswis ¢ fowqo ¥ g o fau e § u < @
ST B

et e sinA sinB = Y [cos(A - B) — cos (A + B] &1 39T &ih 81
THRT 15.4 & ¢, (f) T 39 THR I HT Thd C|

A
c,[t)=A, sinw.t+ 'uTC cos(w, — o, )t -

Te R (@, 0 ) TN (@,+ 0 ) F FA: 757 99 g aen 3= ged smgfa Fed
g 0 YRR o1 Wigferd faa § o, Sgfa 1 e 1 & WY Y SAEwE aw,
et gl @ % fu gl 8, 3R 52 orvd o wed €, siafdwe gl 1 fom
15.9 § wrgfera famer 1 e Siega <eian @ 2

#?C cos(w, + w,, )t (15.5)

A\

(0. -0,) o (O +o,)

o feT o

fera 15.9 fordt oo wgfoa foa &1 T 9 o & i W

S T WG Sgfet (s ) TE| e W I S § i e S
Tk T R Afqeiud 7 <, fafe= ©em u @ H far s ggeme v € Tk 2

3ETEYUT 15.2 10 kHz 319 a2 10 V RTeR dieedr & |31 famat 1 39 fht
1 MHz 31gfq @ 20 V R dieedl i aresh a1 &1 Argfor w3 o foman @ 21
(a) HTEE goshish q1 (b) S UI9d oS HIA <RI

&l

(a) HIgTH gEehish =10/20 = 0.5

(b) ¥d S (1000+10) kHz =1010 kHz #7 (1000-10 kHz) = 990 kHz W &

G'ST In:2ibe

15.9 3" WIgfed @ sl ST T

A HIgTH S T o fafaer & el Tehd 81 ot 15.10 # =cifeh 3@ o gqant
T e GheuaTes fafy gomh 7 2

" @R YO o wkn | M
% > ©
Rl T IR free
A, sin ot T\ ‘l’ a?,'
(\ET®: Bx (t) + Cx ()°
T a) A, sin ot

(@rEh )
o 15.10 AM fa=at U@ & & faw Wal Igas &1 sl AR@|
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T&T e x (1) 1 I HH o U wigas A A sin o_t ®1 G o
A_sin ot 5 faemn S 81 59 fa x () = A_sinw,_t + A_sin ot F {5 o
frm g, St for w oRfaw gfe €, O T9RA §) 39 YRR 3= a2
y=Bx(®+Cx2() (15.6)
&l B A C fadiss €1 39 YR
y(=BA, sinwo t+BA_ sinat+

ClA? sinm t+ A? sin?0t+2A A sinw, tsino,t] (15.7)
=BA, sin @ t+ BA_ sin ot
CA> CA> CA: CA?
+ + - cos2p,,t - cos2p,t
2 2
+ CA A .cos (0, - )t-CA A cos(o+a)t (15.8)

&1 I, Preniufadia "l sin2A = (1 — cos2A) /2 91 sinA sinB o Tt e, {59
wed ff ST fRar S g ], 1 SvE fRan e )

THIET (15.8) Tk dc W& C/2 (A%, + A?) =0 s o, 20, , o, 20,
0.~ 0_, o +o_ % EE § S\ T 15,10 7 gt ™0 21 3 fawa e
R fhee § TR € S de S1oE a9 ST o , 20, T 20, S AR H
R 5 0, 0, 0, 0+ o STRE H GG S o 21 58 TR o I
ftheet o1 Fifd o1 GHiRTT (15.5) & T ®9 81 €, 37: 98 Th AM a7 gt 1

el I8 Sooid 1 AEvaE ¢ foh "igfera fame ot € ufta et fmean S
Ghdl| HIgesh ol STPTHA Teh VIR Faefeh ol © St et =i eTmavash wifed e
F T T TR U Higford foer 1 Heor fordt S |t & U i e
S & S fe 15,11 W <9y SR faee 1 fafeia # 2a 2

Tt
LciE]
m(t)
s STAH s NIES
o HigTs T e
= fara 7
qEh

o 15.11 3 &1 =iw-3m@|

15.10 3TIH WIgfed @ &l qged

o | TR0 | Ut Wl effor e Sn 21 erd: rfmmEt WA feRdt waee qen

TYEeh 1 STEA HLA &1 WY &, G 1 gaen o fau aes ergfa s e

forelt wen egf (IF) R0 R Sg=q 4 gd 0 argfa o aRefda < od €1 wgfea

* g U Theet = qe o0 AGEl 1 R T 31 € a9 gial o Th o i
T 3 2
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AR ST

g e 3 Yot 7€l Bar T STeRT SUAN foman S 9ok, ofd: SO Wafd % i
STETTHAl Bt Bl fa 15,12 § fordt wedt s1iume o1 solfeh—aTR@ <9I T 2

arfqume
LCin
PECED

A4

A4

IF 5

HYTh

AfwEra fore

forT 15.12 IfUET &1 sdAfh-3m|

TY=A 9 ik 7 fogeh 51 Argferd aTes X ° wrgfas fara #1 g Wit
1 S 21 T 1l 9% <@ o T wigfed ot a § o, 9 o, o ST
g T ST o ST HIVE Te T TG m(f) B A BIA FT TR WA A
fod 15.13 ¥ =fe-@ o &9 § @ T T

— > | TaT §gEE | —>

feeamTdt T | (RF T=@ o o)

Tora 15.13 AM et & G o1 sciieh- 3@ | y-3187 o forq, wdifaes i dieean
e ¥R &l Tkl B

argfera o, fomer ®9 fos1 15.13(a) o <9itan 70 8, fEesrt @ 1o s
2 Toreer werersy (b) § ST ER g 9 g €1 fa=e (b) &1 7@ o €
o1 fae €1 faea m() &1 7: Wi & foe 39 98w faeet (b) 1 o™ 9g=s
(Sl Tk W RC URUe i 8) ¥ TR Sl 2

39 HHE H T GOR 991 GOR Faeeisl w1 F® qd dehoudel o fom |
<=l 1 31 390 eHH Uk TafiTe YR o ST{EY Hige—3TM Hige (AM) o fame
o off =i 1 21 AIge & 3 YRRl a1 Siehid GR oHeee i ot SnyfeR HER
" mecqul ufieet 21 39 &7 °§ wfafed o St fae % @ ® 2

G Tk T T == P FS A AR g 9% € Wifd w21 39
31T ! FHTK i § U8l §H STThI Yk 9T i F© 37 HaAR Faweqai
1 ek @ =ed © o #AR 3 Sed o geme & SRH-URH & @0
SAeTEe TRed 3= &1 T
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gerle

TH HE 1 R HOR B S SYHRT STANT 3 ® €| 70 Heee o Aaria fordt faenet o wifed ~eaeh

T G < a1 1fush el o i &R YRR HT GAIST h1 SEH-YSH Td G9R H1 3R U gl 2

IE 1960 H 3TRY T T FAHHR o falw 1990 | YA fohal TN 90T h WY 36H faohich Jfs T8

g S o T 1 R faear 9= @ 21 sues Frefafad seyEn 2

@) -9 : IT - WPEAR T IUANT Hieh SIS TR o STRH-YSH i e Y&H Il
21 &H HIE 5 foraeht SH ISP's (322 Ul YEMehdl) o gRI 05 U oiet o Ure 91 Wehdl €| 981 ISP
SFER o &Y W U Ao 3 WK i 1 hE w2l

(i) PR ZTTHT : FEA LI HEHA (FTP) 30 9 I8 Th H H T HK i HIEal/ AR
TAHIARE L T SR S el &l

(i) e AT FT (WWW) : T FoRX it g 9 e % fog o i o fafere ga wofea @
1 A & Ul 99 Yal USH H dlell o gRI IS JaEge YSH hid 21 IMEh faun, st
ST TS (NGO) T2 his fed +ff 3797 fpamrardl o foma o €ifqa ste@n goa 3T o fag
T Gl TEH  Tehd | A€ SRR Sk STHiFIe o fau gayw (w€e % ofiR) © S 21 wgd
¥ g 59 S AR, T A Heiferd JeErEe w1 gel T TSR U R § AR Herddl Hid
&1 e 1 Tk 3Tcd VIR A& BER JoRe € S Tod: € eH Wifieh SRl < & fae Siie HTML
(TSR IR HeheTd oiTasl) o1 IUAN Hich o o Teh U3 hl T U3 ¥ Wi <l B

(iv) S-FHIAE : SiaRI-eh WIEHl S ShiSe shie 1 IUAN Hieh LI o SYANT gRI SATIN i Wi=id T,
I-hind sedr 81 U fafay SRl ud Garett & gfafssl o <@er fafa= sufEl o deEee ga
Ik ARl Td st & fav § SEER We #R o €1 o SR SIer ey 9§ aegeti i 31 oA
TR R TR §| HufEl aEd 1een et Yard ek 5N ST hiER el gR UEH R I T

(v) SaEla-T99q : WA TTE o SAfddal g1 2EY fhU Y W g S i = (Chat) ¢ hed &
o2 qu ¥ gfmfad #1E ot cafed drenifers G391 9 ik qRd € ST % gehdl 2

STIeAfT (FAX)
TE SeieRieh T e i o foare fepdl ferfaa smon =t fawe o o1 (fdfea o &9 o fome =g

1 i ) woteron war 71 3 fara R STt Gied (SH FAX HeiH) 9 T @7 § Il &
AR g Al S 21 AW W 9T o uvend el o FAX ®eiF gt fafed gemn w5 fasfs § @
uRafdd T 3l §1 €A <9 A 96 98 © T FAX #eiH, ferelt feer feifa wamor =1 wfdfee wem et
€, Sofifasm &t wifq wiiasiier seqeti o widfes 9o el T Fehdl|

Hiager 2wt

HisTget et i IReFed Ga9em 1970 o 9% H fasfad &1 T i ohret <9 o 39 guid: o &Y
&= T T a1 ShiE SAfHURON o STTER GEE Wl & i Sfud §eA & well | Wi od g1 A
e forell afiftra S8 Flarser SeflwiT e g (MTSO) F8d © T ohisd Tad &1 Teiel el o I
e e vife Ufes @ R sy @ hed €, qen 78 diase iRl (799 sierra § 9ot % wgd §) &1
IE! @ H Yl YSH HAT 21 TAE hel o U FD o e 1o 398 oft w9 & g € S
IR T @ W TR a1 81 54 i Hiage {EeR e T ow RyE % e § ol e e
&5 W ST @ dl JE STevde ® foh S HieTgel SUHR shi SHI ¥ WY W TMidNG fha w39 et
%1 eI A B3N Fed B Tg WHA FcATYE digdl ¥ el St & a1 ST 56 T oA ek el
2 Tl HeEd SfhF e U g ¥ gl o UHF 9RER (@ 800-950 MHz) H geifed feg s &
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AR ST

|9t
TS HER 1 ATeqd Gl teel TR9l (S S Sieedr a1 ¥R % &9 |
YT B ©) i Tk g @ S g 7k fovaraia & @ wiaRd w21

2. Torell TR SHeren o i Hol Teheh— ST, GUWOI-Se, qe SRl g B
3. HUR Ol % 3 HewqUl YR SIEY q¢1 AR1g TER ¥ o EY HuN

10.

11.
12.

13.

TEIRA 1 W drell Yol S ® 9 Had a6 gl 8, Stefsh b1 FeR
H A fafae s1em@n Feifea w1 & B €

T G391 e 1 U g aReR g 81 et w9 et 1 de-wiei
1 e 36 g-SE @ e € S SH G fare § siafa gee warst
U1 o fIT STEeesh eidl €1 36 YRR IS ot SAewiiieh SeR-sAee gt
o heel ToRel RER 1 €1 YOT 1 SRR Y Lt B 3R 36 Rl SH HER
e 1 SS-HIeE Hel Sl

71 el i et 33 7ok WUfea T R S Tk g1 7 T T Ty
ik S Alged Fed ©, o 5N R =9 omgfd & aEe faa ™
ARG ol STl 2

qge | s e o §9 A Sd A, R SUdl Hiell, Hgeh
fore G Faret o ey uRafdd 8 S #1 aeqeR fafu= argfora @
ST HIfAd (AM), STgfd AIGfed (FM), $T2fa shefl AIgfad (PM) TUT Fad
&

TS ATl 1 ST 36 Yeh fohal STl @ @ T4 S HIger (PAM), T8

fafy A (PDM) 316l 5 HIer Hige (PWM), d w4 fearfd Argem
(PPM)

et Rl dek I o fae faral i s 9 e g o g fafeia
feren Wl € 518 W8T e €1 3 fafepfa farer agagasia @l & &9 o
TETRA € & T Sk JER01 k1 foel i gedt qo gkt argHee Fefed i
21 g o U3 o fehe Sgagasig qul g ol ok w9 § JEIRd el €
TS YEROT S MHz A a6 & ST e 2

gert o feheel <1 fergedi o siiel sl T o1 GoR STEHS g Sgageeh i ol
o e G G9E € Uil B1 39 WehR i a0 okl oA X hed 21 oW
T ohT FHROT AT 30 MHz ST e €1 8l Tehal 81 39 g o aiferh
AR 1 AYAGIHRT G AT T Y A T ok T § G Bl 2
SR TN 1 IYAN S FER 9 SUUE HER § e 2l

I g T b, S T Sgagaehia aai fafRia w3 8, df 59 R d,
W 2Rh, BN I fa S €, FeT RYeat &1 5= 2

I Ao o a ¥ (0, -0,), 0.7 (0, +o,,). SEE e
G391 forer qen areeh X i Rl itfas gfaa W STIge Hiteh de fht
39 e I fhedt § TSR, @M Aigfor foae o fohan s 2
AM HH=A TRt AM 1 &9 9§ Ageen o ®1 ;9| # g 9w €
foreh gemer ® fordt sl qen Toray gg=e 1 ITAN fha S 2
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fammona faux

1. HR/EET faa o Syuer qe sifaweer i ufshan ® foee o @y A (@)
S[E ST €1 A MY TH AAS o FP Gid o Gehd &2

2. HIgeH & yiwan § Tt sttt f9R urede’s wed €, 9es aun et o gt
3R (e Agf ¥ A au F9) SO B W 21 T IR Sty
HIgeTsh S o SR il 81 4 (a) Shelel UIvasel, (b) Sheiel Teh TI¥EsS ohi
U ek WM T IR G B Fehdl €2

3. M HIge § A geshish y < 1 1 SUANT fehan Sl 81 4fE 4> 120 df o=
BAT?

AT

15.1 =W a0 o SYAN gN faifast o IR SR o for frefotaa srgfat § | wi

ot sTgf Swge ®?
(a) 10 kHz

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

15.2 UHF 9RE &1 Sgiaal 1 Y8R 9e: fHass g e 2
(a) A
(b) =9 T
(c) s

(d) TRTET AR

15.3 3@ faHd -
(i) W %1 Had SH=ad YSH T8l &l
(i) A fafoed =l & w9 § fefa @ 2
(i) Tgemardt wgfa =1 sw=m # €
(iv) ST o WY-|e fgenadt ughd #1 o STE W 2l
I TR W i W T 72
(a) HaE (i) e (ii)
(b) HE (ii) T (iii) |,
(¢) (i), (ii) TN (iii) =G (iv) &I
(d) @), (i), (iii) T2 (iv) T

15.4 Ifel@™ GuR o fou o 98 emavas € Ty G & s sl wa
F SR ok SRR &7 FIE TV U9 T 81 m &1 21 AfE safemt ¢ speR
W A Ie frad & W Hard Wy whim?
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15.5 12V e diced ! a® a0 1 39anT fondd d<1 e o 9w 6 o feen
T R| AT Gehlh 75% % AU Argeeh fore #1 freR dieedn fha g
=feT ?

15.6 fodl wigferd @@ 1 sifushay TEm 10V de <IAq9 M 2V Il S ¢
g Yo w1 A Ffk=a wifsm)

IR =ATH ST I e o1 T Aga Yadhleh a1 37

15.7 37f Rl 9 fhedl AM T 1 Sheret Sad avd e € Ufta fehan s @, wy
TE WA W e 0 a1 B i Gad gt 81 T8 q9iE R AlG g wE
IR ST B S I Tl 1 TN T Feh, 1 TR WA R AGAT e hi
T G

15.8 fos 15.14 ® 39T @R *1E Higers o o @ 2|

/

1 —_—

m(t) (V)s >

t (second)

foT 15.14

f&n e € fop o @ o(t) = 2 sin(8nt) V
(i) ST AIgferd T &9 AcifEa sl
(ii) WTeH ekl 1 82
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