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T | B &1 F8 Nl § geelt oF g8 W ~ 65 km ¥ NI 400 km S
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fora 15.5 TR TN gN 3feiEE WAl
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o U R U9Vl Herd B Tehdl 1 STd: gAR 7 Mg HR de el 7 fAfza
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15.7.2 fodt W grT wwret wifea fafewor
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T g faenfia wifem (1/4)2 o ST HI Bidl 81 SEehT died 7 @ foh U i
TOM oo ok foly, Teed Aok sed W (3teid emgfa o gfg ' w) fafefa i
o gfig el St 21 37 Torelt ofell quesd o SuR-dg forer grn g vt faferzon
+4 Bl 21 ra: foret em=s vl & foy e s=u i =fey iR sHifae =@ qe
B Y07 o oIy S=9 Mg o SYAN i SEvdehal <uiidl €|

15.7.3 Tafir= aftei @ wra faen et fasmor

MR- Fehdl & WY FHROT (YWOT) ok foaeg Uh oFF Wewqul doh 3ifuh
eI Bl T S agd | e Th &1 q9d =i
@ € 10 Tk € 01 3 Uil SUR-sg ger fet

Iftm R ® F1 A |l faee th-g & e e W *WWT-’

1 T i T T A S A v w0 |

A o &9 H Iod AGaal R Th T& HaR o ITART hi

R Hohd ¥l 2, o ge Tew faret & Jao % fag

Al 1 Tk o aAeted foma S 2 ()
SR Tk I8 G & FoF =7 9 o go SR e ve (T])

I Gl fFe &1 990 & qF fohdt 3=9 sghd @ J SUAIY

BYIR HE9TF &1 T€ BRI IiHaT 59 R H1 gH T4 o
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gt foret, f9 ar8e a0 FEd ©, 1 Tl od 21 9%

Yishan fSeer 511 aM@eh AT o WY Gal sl Hord TR (b)
STl & HIger heeldl ¢ aesh qu Fad (SATehid) e o137 15.7 (a) S T (b) T (TS)
e o w9 | fo 15.7 § 9T STER 8 Fehal &1 Tt fare)
fordt ST ares T i 30 YR FEfud fen s
Herdl 2
ct) =A,sin(ot+¢) (15.2)

TRl cp) e o (Sieed steran ¥/, AT, (= 271v,) FIU eTgfa qen
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http://www.williamson-labs.com/480_mod.htm

wge iR famrgem

PHYSICS

=358

59&brch=163&sim=259&cnt:

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

¢ e T 1 RFUH Hell T Higed w1 Ulha § 1 @4l qreedt § @ e al
o fordll it T WA A, o, T ¢ ol W e e forer gry et femen s
Gehdl €1 SHoh TRUMHE®Y i YhR o Hige eid &: (i) M Higed (AM); (ii)
agta Aige  (FM); @ (iii) el digem (PM) Sian o oo 15.8 & gitn = 21

T

1

m() Om ®)

‘10 3

(0% fFfIQAMZ “"""VyA-.vﬂ"""‘""nvn«ﬂ‘““"“"hvva ©

0 D) 25 3

e

2.5

e T AT

—

—

a)

—

;_-
—

a

—

—

Tera 15.8 €t ae® T *1 AigaH: (a) SAEHA dwH aT,
(b)w W (c) 3™ HISQ’1'1 (d)\‘i‘llollﬂ HISC’H qdl (e) shedl W

T R TRl T o T Hewqul @ B ©: TR ST, TR STy terer T)
e, den T feufq (S =g & omam ® gfg a1 fivee & wa & ffde s
?) f= fes15.7(b) § < T B1 31d: T Wiger o fafd= R € : (a) T
S HIEEM (PAM), (b) ¥4% 1a(H HIgeM (PDM) 319l T =t Wiger (PWM),
e (c) Tug fearfq Argem (PPM) | 39 218419 o Sfaiid g1 3191 =<l i ST Wge
T 2 Hifa @

15.8 W HIge™

AT Tge | e O ok STEM H el famet o 18R ufiedq gl 21 78 |
fordt e fama 1 Argas faea o ¥ H SN ek, g9 ST Wige
Jisha 1 TI= R

M ST c(t) = A, sin thWWaﬁﬁaﬁmm‘cﬁ%ﬂm mt)=A_sino t
mgas foma stomn §ew i el wed @ Safh, o = 2nf, " fEa w6
HIU TG T T ASfed fGHA ¢, (1) F TH THR FHR fHA I Fewa 2

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

=A [1+A’"sina) t]sina)t (15.3)
ck AC m c .

e ST, o wew forer argfoa fame o sfdfae 21 58 fam 15.8(c) & +ff
@ S Ghdl 71 THER (15.3) § B9 98 fow " ©,

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



GO A

Tel u=A_/A_ WIged goehis 8| foeun 9 s=me & fou smewe § u < W@
S 21

i 994 sinA sinB = % [cos(A - B) - cos (A + B] &1 ST &ich g9
FHIF 15.4 % ¢, (1) F TH JHR I HT T 2

A A
c,(t)=A, sinaw.t+ .Uzc cos(w, — )t - #26 cos(w, + o, )t (15.5)

TR (0,-, ) T (0,+ o ) F FA: 757 79d srgfa qen 3= v sTgfa Fad
% T8 YR o1 Wl fa o o, G F 9 T ok WY q Sk a9,
et emgfal @ o fu=t gl 2, ik 9= urvd de wed €, sfafiwe gt 21 fom
15.9 % wrgfera farel 1 engfa Tieea < T 2

AC
LA

2 ‘

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

\4

o g o

fer 15.9 fordht e wigfaa fora &1 o 9 oo = |

e dh IR gfeEl (aee i) Tatd IfE ) @ S ? @i aed e
Tk TR R Afaefyd 7 =, fafim ©vr Tk o o for s wga e 8 Hehd 2

3ETEYUT 15.2 10 kHz 3194 a2 10 V RTeR dieedr & €91 fariar &1 sqan fwdt
1 MHz &9 qe1 20 V ¥R sieedl i d@eh a1 i Argfoid we § fhan e 2|
(a) TIge goshish ql (b) S TI¥d g HM R

&

(a) HIgeH goehish =10/20 = 0.5

(b) "wd € (1000+10) kHz =1010 kHz e (1000-10 kHz) = 990 kHz W &

G'ST Inr2ibe

15.9 3" WIgfad @ sl Sed= e

ST AT S0 ¥ ok fafal g7 &1 Tehd 1 9 15.10 ¥ =oiish 3@ ¥ g9kt
T el GheudeTes fafy <ol 7 21

m(t) AM T

@O T |0, o w
% > c %
Fft T U fhee
A, sin o,t 1\ ‘1’ %’5’
(\ET®: Bx () + Cx (1)’
fTHA) A, sin ot

CIEED)

forg 15.10 AM fa=@ U & faw Wal OIgas &1 sl AR@| 527
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T&T fa x (f) 1 3= h¥A o U Aigas A A_sin ot 1 9@ fEa
A, sin ot ® faemn s 21 39 faa x () = A,_sine_t+ A_sin ot F1 5 ol
frem gfa, St for w oRfas gfe €, O TORA §) 39 YRR 3= il 2
y(=Bx(+Cx2(1) (15.6)
el Ba«l C Fadish €1 39 YR
y(=BA, sinw, t+BA_ sinot+
C[A? sin*o t+A? sino t+2A A sino, tsino t] (15.7)
=BA, sino t+BA_ sin ot

CA? CA? CA?

+ +A2 - —™cos2w,t - ——<cos2m,t
2 2

+ CA A .cos (o, - )t-CA A cos (o +w)t (15.8)
T8l T, Prenlufadia Haui sin2A = (1 — cos2A) /2 91 sinA sinB o Tt e, {5
wed ff STE fRa S gt ], 1 S9E fRan e )

TR (15.8) TH de 08 C/2 (A2 + AZ) @ safad o, 20, . 0. 20, o,

~0,, 0 +o_ % EE § 9 fF 5 15,10 § <t T €1 3 fiea # §e wmeE
fifee & IR € S de s9Ea 7 SR o, 20, T 20, F SAEH B
R 5 0, 0~ 0_, 0+ o_ ST 6 afaeia S ad 86 TR 9T W
fthee o1 Fifa o1 Tt (15.5) o 90 &9 811 €, 37 T€ Th AM X gt 2|

el I8 S T AEYFE ¢ foh Aigfera forer w1 o g ufta et fomen s
Gohdl| WIges ol SIPTH ek Ve Faiefeh ol © St it =l eqravash vife e
YAl 81 38 WehR W Argferd et 1 GeRor fondt Suger @rgst o AT & feman
S ® S e 15,11 W <9y eER fave 1 fafeia w2 2

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

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

15.10 3T ATgferd a0 sl HY=H

e TR0 | Ut Gl efior g Sar @1 ord: el Ul et wadie qen

Gk 1 STTHA Hl €1 WY, G w1 glaen o fau s ergfa w e

fopelt e e (IF) =01 R Sge 9 qd e ergfa o uRafdd e od €1 wgfea

* oE I Theet = a1 S0 AGEl 1 R T 31 € a9 gl o Tk o i
T 3 2




GO A

et a1 Yoie el Biar foh S9eh1 SYAN foman S 9ok, ofd: 9 Watd i i
STavaddl gt ¢l fas 15.12 § forsht vt sifimmet o1 seifeh-3T@ <9I TR 21

arfqumet
LCiE]
PEEED

A4

A4

IF B

HY=h

AfupEa fore

o7 15.12 e =1 =i -RE|

Y= 98 Ufhar e i Argferd e @ o wrgforeh fare i g wif
1 St 21 T o1t o < o R rgferd e W W o, 99 o+ o, SR e
% oY T o I FE go 69 fEe m(f) 9T H i U W fafy
o 15.13 ¥ wiih-3@ o &9 § 9 T 2

m(t)

— > | T HgEs |—> fafa

AM Tareft aan feweary @ T\ (RF 195@ o o)

fora 15.13 AM el & G o1 sciieh-IN@| y-3781 o forq wifaes i dieean
FoFe o B HWehd B

argfera fara, fmem w9 fo1 15.13(a) # <9itan 70 2, fiesart @ 1o s
2 fSreh werasy (b) § 59T sER g 9 g 21 fa=e (b) &1 78 o €
ot faret 81 famet m(o) 1 qF: Wi o6 for 59 wew fmet (b) =1 Tield Sg=eh
(S Tk W RC IR i 8) § TR Sl @)

TG 31 | THA HOR U1 9OR FeRensll i D A Hehod el o fava |
== 1 21 TH eH Tk I YR o ST HIgeH— 3™ HigeH (AM) & fawa
o off =i 1 21 WIged o o YRR a1 Sishid GUR Heee i ot enyfeR ER
¥ Heayul gt 71 39 &9 ¥ yfafd o sueml faem wE @/ R

e Tk T T == I FS gd AR Faeensd ok & difgd war 21 59
ST ! FATK HI § U8l H IRl e T9F &l TS 37 HaAR Faeensii
1 e @ =ed § 5 R e Sed o geme & SRM-URE & e
ATl IRed St 81 T 2

\'4

PECED
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TH Hl 1 IR HOR B S SYHITT ST o< © €| 79 Haw o Aaria fordt fasnet o wifed ~eaeh

T gaIfea < a1 fersh el & o T YRR HI IRl H1 SEH-USH T AR H1 STaH W Bl ¢l

I8 1960 H XY T T FAHRY o6 fl 1990 | YA foha TN 90T oh WY 36 faohied Jfs g8

g S o wgw 1 PR fowr e @ @) gHek fefafaa syan €

@) F-HeT : IT T-UA WIEAM 1 IUART FHieh ASTATR/ATHE AR o SARH-YSH 1 e UM Hd
21 80 HIE 75 foraent 39 ISP’s (322 Hell Yaehdl) b §NI W51 UM ol o O 91 Hehdl €| 981 ISP
SRER o B9 W U A9 3 WK T 1 hE Ll el

(ii) PR TTH : FEA LM HUHA (FTP) 3T 9 I8 Th S d TR HHX i HIEal/ AT
TR T T T JEH HL 2l

(iii) Fe€ TEE dF (WWW) : T8 gt Sl R | died o forg oo ek o ferfyre g wufed o &
1 @ T gl Ul 99 Yal YSH HT Al o gRI HIE JeEEe YSH hid 2| e faun, st
ST Fe (NGO) T2l his fed «ff 70 fopamshardl o6 fawa  Hifid steren Haa I9arT oh fag
T G TEH  Tehd €1 T8 RN 39k Squieet o foT god (WEE & i) @ St @1 @gd
Y g9 S 99 AR, T A Gefd deErgel B gel SR SHER U i H R HerEdl i
&1 9 1 Ueh 3Tedd TR &0 g3 2R € Sl Tad: &1 g WIEifiTeh SRl °F o fae Siig HTML
(BEW TRZ HehHSTT WreS) 1 ITAN Hleh de % Teh U3 1 W IS W el &)

(iv) -HIFd : SRITTH HEEl S hiee e 1 YA Hieh 3 o IYANT gRI SAUR i Gr=Id T,
3-hid wEcl 81 WEew fafay Scel ue Yensti & wfdfasi i 3@ fafi= shuf=i o dedEe g
Ik SRl Td astl & fava § SHeR 9ra R od B1 d SR St AR 9 a&qetl w1 ST wgd
TSR X Tohd B Ul Seqd S1een SO el eTeh NI el hiER Tel gR YSH K It B

(v) SaEia-T997 : TEH TfE o Sl g 2EY fhT §Y WS gRI A i = (Chat) % %ed &
o2 qu § gimfad #1E ot Safe diehfas 939 U ik gid € S 3 Tkl B

(M (FAX)

g TARIHH e S0 i o fou frdt fafea oo+t foma axg &1 (wfdfsa & &0 o fomg agg
1 wifd ) wEeten war 1 3 fara fRR STt oiee (SH FAX HRiH) 9 9 &7 § 3ol &
A N A I 21 A R T o uverd faeel % FAX BeiF gt fafad gemn w5 sfasfa § g
uRafdd X dl Bl €A 3 A 96 98 © foh FAX ®eiH, ferelt feer feifea wamor =1 wfdfee gem st
8, cfifeer &1 wifq iaeiier seqefl o gfafes g<M &t S Fehdl|

Hiager 2wt

HieTee SAhIAT i IReFeTT Teyed 1970 o <9 | fasmfad &1 7 oK 37t <ok | 39 ufa: o] &
oo T 59 a1 ks SAfHURN o AR TEE F & i Sfud §ew & well § Wi o g1 A
e forell siiftra fS8 Flarser Seftwi7 fafa s7ifeg (MTSO) FEd © W ohisd T@d 81 Toiel el o ure
s T vifer Uit @ 59 s @vi hed #, qen ge Hiese fEed (M dieeme 9§ 9 S %ed €) &
€I GEA i Yl YEH hidl €| Gtk el oh UM H ol fehaiiel Srerel 3HE off H &5 g € S
Susere e W R S €1 S g dioge REer e e " ®yE o e ° ael e et
&5 § ST ® Al T STevdeh © o SH HisTge SUHieR i SH 99 WM W wHida fhan ) 59 srfaty
i SR A1 BS3MH Hed 8| A€ Wihdl TAfHeh digal ¥ TS St @ 9 SN 6 W A qeh el
T Ul HiSTEA SR wEdt g7 ¥ engfeal & UHF 9RER (| 800-950 MHz) ¥ Weiferd fhu i €1
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GO A

R
TR WAR o1 AT FEAT ST T (S Sgq deedt A1 ¥R o ®9 °
3T B B) 1 T fag 9 S g 7k fovagia & @ iaid w4 @)

2. Torel TR SHareen o i ol Teheh— TR, HUTUI-=el, 9ol ST B €

10.

11.
12.

13.

TAR e o & eVl YR STIEY T STh WAR €1 STIEY HaR H
TEIRE Y S ATl GE1 SAae B9 9 Had e gl 7, STeifsh b1 G
o A fafaer etemen aeifed ®R % B 2

Yo T39I el o1 U g aReR g @1 frdlt w39 faret w1 de-wieR
1 eqE 9 AGR-sie W Tl € S SH T3 T § St e Garsen
Uo7 o TIT STevash il €1 3 YehR IS ot SAeiieh SeR-sAee i
o heel TRl IRER Rl € Y90 hT TR YSH HE © SR g R SH G9UR
e 1 STk HEl Sl B

7 el =1 et X 7o Wufea T R ST Tk 21 o7 T T foRiy
ufkar f8 Ager wed €, o 5N R S=9 omafd &% amew faea W
ARG fean ST 21

Ao | aesh el o $9 A0 S9 AW, S el Hadl, Higeh
Ferel Hew fare o ey uRafid &1 S €1 qeger fafa= wrgferd o=
3T WEferd (AM), g Argferd (FM), s1ere shell Argferd (PM) a7 shad
&

TR WG 1 SHHT0 39 YR f5hal Sl © : T4 A@M HIge (PAM), 95

ety AIgEH (PDM) 31dl &% ISk HIge (PWM), a1 &g feurfa argem
(PPM)

@l R e |IHU o faw faral i s 9 e g o g fafeia
o St ® 512 O hed B 1 3 faferfa farer degageena @l o w9 8
TEIRE B © 91 Sk TR0 i e w1 geslt qen sqent argHed yuifad e
B1 2ot o IS o ke SEagaed all g al o &9 FHiid e 2
S TER ® MHz AR ae & ST e 2

ol 25 Fareel A1 Pl o i ol 0 1 T S 3 S A
o e gRI G9E B UMl B1 39 WehR W X bl oW qi whed 21 =M
T 1 FTERU SRS 30 MHz 3T @ &1 81 Hehal 21 39 3Tgha 9 3iferen
A At SgaEHE Gl e ® W SR T ok €9 § FERd et
RIS T 1 ITAN SfetEid FER 9U SUE HER ¥ g 2l

It g T h, SR @ Jegagasia a6 fafeRa w7, @ Suh 9ReR d,
F J2Rh, SR I fha S 7, Tei RYeat &1 fea 21

T Wl fama ¥ (0,-,), o, 790 (@, +,). e e el
391 foret qen aes o 1 fRE sifae g W eugE Sieh qon R
3 e U fhed ¥ TSR, @M Higfon fore g foan st 21
AM HH=A et AM @01 ®9 @ Higer o # g Wit 1 g i @
oraeh Gemer ® fordlt feeshit qen Toery dg=e 1 STAN foman S 2
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fa=mona fau

1. Su/gET faa o Syuer qen sifawser i ufshan H faee o @y Aras (9)
S[E ST €1 A Y TH AN o FD Gid &l Gehd &2

2. HIgTH &1 ik § T egial {9 qvddT wed €, 9ed @ g o <
AR (RS AEf ¥ A a°1 F9) SO B W 2| R IR At
HIgeTsh A o SR eidl 81 1 (a) Shelel UI¥asel, (b) oheiel Teh UI¥EsS i
U ek WY 1 YW G B Fehell €2

3. AW HIgeH | HIge Yuehich 1< 1 1 SUANT fehal ST €1 A 1> 180 dt o
BIm?

T

15.1 =W T % STE gR fafas & 9R weR & fau frefafed st § 9 e

@t smgfa Iuge w2
(a) 10 kHz

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

15.2 UHF 9f&R &1 egfal &1 g9ron 9r@: feeges gr e 272
(@) A
(b) =9 o
(c) s

(d) TeRTET AR

15.3 3 fga .
(i) W F Had T YSH @l wA|
(i) ®E R fafoe =wof & w9 & el w@ 2
(i) Tgemard wgfa &1 sw=m # €
(iv) ST o WY-|e fgenadt ughd #1 ot STE W 2
ST FheHl § A H T 22
(a) SHaE (i) T (ii)
(b) HE (ii) T (iii) |,
(c) (i), (i) TN (iii) T (iv) 7T&T
(d) (), (i), (iii) T2 (iv) T

15.4 Se@™ SR o fou o1 98 ievae © o U U1 i s st ¢
FI S & SR €2 HE TV Uuh TIHT 81 m S B1 A% 1t T s
W g @ Fe fomed & | WaTd wH Hm?

532



GO A

12 V f¥eRr sieedr &1 dges a1 1 ST fhdt 991 famaet o 99t o fow feman

15.5
T 1 AIgeH GeElE 75% o fu A faret s R dieedn fha g
=gy ?
15.6 o 15.14 ® 39T @R *1E wigers famal o & 2|
N
1
m(t) (V)s >
1 2 t (second)
T 15.14
faan T ® fo 9" WA () = 2sin(8nt) V
(i) ST AIgferd T €9 AeifEa it
(ii) HTEEH AR F T2
15.7 fodt aigfea @@ o1 sifushdn Em 10V den <JAd9 M 2V Ul S 2
g YAkl u AW ffved i
A AT STAH I diee B Al g Yaehich 1 B2
15.8 ek ol § ferelt AM @ o1 sheel S04 Ued sg €1 Ufta fohen st €, Wy

& WY W aEE T IAH HE h1 G e 81 78 gz A wE t
I STered B S I farel Y O R Hek, af el RYH W HIgasw fare &
I Hoe 2
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