Communication Engineering (1333201) - Summer 2024 Solution Gujarati by Milav Dabgar

Question 1(a) [3 marks]

HisejdeldH] caivl Ui 214 d] ¥3RuId 24@di.

Answer:
Hisydel- 1 G AA1g[d-] SR [Ri2Ad-1 s Adl ag deiaHi4 HIld] griddl Hisd (221 [Rodd di1d sieddiH] ulsal 6.

Table: Hisejdeld] ¥3lRid

*3fR1d AHdl

V21 A3 g2isdl Ig[d geild cagelRs A1 21825 (M4) Hadal
[Riddd yailRel G AIY[ciAl dldigRRMi dg) €2 el Uiy S2 &
ulRw(s1 As A1 gl [RFodeid 212 seal-] 1Rl 241 &
guwadil? gaisdl [FoddA AHie! H1g23/g2%-2dI0| Gi-SHi [RIg2 52 ©
Gi-s[dsa singeil [GlGy JarAl gll s SIRIgH GUAI2IT &Y GidId &

Hu2l gls: "ASPIM" - Antenna size, Signal propagation, Proper multiplexing, Interference reduction, Manage
bandwidth

Question 1(b) [4 marks]

siRyl5eld [Rieu-] 6dis SIAIRAIM €iR1 A4 A4l

Answer:
siy[Aseld [dire HilEdlH iidell Add HIRgd didea Yl vsiuls &.

Yil&dl 2122

Add Aailar didey

Hiefs

Table: sijfd5el [Ri2eul a2si
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g2s s

HIfSd] 29lid 21-M2 s2al Hi2A] 2gel G S2 © (41, [AlS], S21)
2144122 iRl Y122 [Fo4dHi 3uidRd s2 © (Hisydel, sifSa1)
Add HIY SHI [[94d YAy S2 9 (dIR, SIFHR, ¢dl)

Aigs 20iid 214D [[Fod % 21-4M2 s2dl [[o4dd ¢o11s ©
Aaila Uil [Rio-aHiall Yo 2igel sie © (SIHisydeld)

didey >y AERI USIUISUIMI AId & (HI4d, HRilH)

442l gls: "I Try Communicating Neatly, Receive Data" (I-T-C-N-R-D)

Question 1(c) [7 marks]
vifRa2rys Hisdld HI2i diR¥d Y diRdl.

Answer:
igerys Hisydeld 5RUR [RioddH] viflaays- Hal [Rodd-1 uHIeHi Gied .

anfeilds sRdei:
e 42 5 53R [[@24d: c(t) = Ac cos(wct)
o 4% [Jo4d: m(t) = Am cos(wmt)
e AM [@24d: s(t) = Ac[1 + p-m(t)/Am]cos(wct)
o i P =HiYdRl g5 = Am/Ac
o m(t) 4 al6eaje s2dl: s(t) = Ac[1 + p-cos(wmt)]cos(wct)
e [GadiZlA: s(t) = Ac-cos(wct) + p-Ac-cos(wmt)-cos(wct)
e 3195[22] (cos A-cos B) diuzld: s(t) = Ac-cos(wct) + (p-Ac/2)[cos(wc+wm)t + cos(wc-wm)t]

Diagram: 2194 sis-Hi AM [Rid4d

No. 2 /19



Communication Engineering (1333201) - Summer 2024 Solution Gujarati by Milav Dabgar
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443l gls: "CAMDS" - Carrier Amplitude Modulated by Data Signal

Question 1(c) OR [7 marks]

AM Hi 212 Uld+ Y2l dikdi d2l DSB i SSBHi ad uldR Afdai-] d1eid?] sai.

Answer:
HisyARIH P55 p Al AM [Fo4d 112, $d UIdR SRR UIdR 244 AIgSCI-S UIdRA] 2HIdR] 52 ©,

Table: AM Hi uld2 [SR26ye14

g2s uigR gixrjd §d uigdl 2s191?]
slRa2 Pc = Ac%/2 1/(1+u2/2) x 100%
BUR YIYSGIS PUSB = Pc-p/4 (U2/4)/(1+p2/2) x 100%
Al HIYSGHS PLSB = Pc-p2/4 (W2/4)/(1+2/2) x 100%
sd PT = Pc(1+p2/2) 100%

uldR lday d1eid3l:

e DSB-SC Hi: 100% 53212 eaiigdiel]l = (Pc/PT)x100% = 1/(1+u2/2)x100%
o p =142 aldor =2/3x100% = 66.67%
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e SSBHi: s A1YSGi-S + s[322 go119del] = (Pc+PLSB)/PTx100% = (1+p2/4)/(1+u2/2)%x100%
o p =142 aldar = 5/6x100% = 83.33%

#4432 2ls: "CAPS" - Carrier And Power in Sidebands

Question 2(a) [3 marks]

AR Y

23l 2aila4i i glsa-ild cavAIlRid s i dd Y Gelsel A1 A4Mdi.

Answer:
gHY glsdll ¥ vled] AH1g[d © ¥ Yueeisig Rilaui gRedd [Rodda-] w4  IF (ge2ul(sd2 glsa=il) Gau s?l els

N\

.

Table: g% glsa-il

VETTH PX) siRid Gelsel
gRdd [[odd fs 100 MHz
disd dilRida? fLO 110 MHz
IF fIF=fLO - fs 10 MHz
gy glsaeil fimage = fLO + fIF 120 MHz

%1 100 MHz 244 120 MHz 6i [@124d HI%E ¢I¥, di 6id 10 MHz IF Geu S22, B12il eud 2.

43 gls: "LIDS" - Local oscillator plus/minus IF gives Desired signal and Signal image

Question 2(b) [4 marks]

Vicddu [S2s2241 6alS SIAIRAIM EIR1 WA HMdI.

Answer:
v-ddy [Ses22 AM daniell 2i-dduq A4l Hisd (221 [@oAd sie ©.

AM SIdIs RC 2fs2 A-ddy AIG2y2

Table: ¥i-ddu [S2s22 g2si

g2s sii

SIAis AM [F24d4 25251 82 © (U329 ¢Is UalIR s2 ©)

N EYER 2fs25195 [Roda] vls dey el i 21 ©

A2 RC 21¢4 Si22-2 dlel SUlJ22A [Seuiy 52 &

RC A&y 1/wm < RC < 1/wc (¥ wm 43 glsa-] 8, wc 5RaR ©)
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443 gls: "DRCT" - Diode Rectifies, Capacitor Tracks

Question 2(c) [7 marks]

AM 2121 RfRidzA] 6dis SIAIAM €1R1 Vi €25 6dis SI [Ao1ddIR Audl.

Answer:
AM Railaz 2l [Ri24d AIfSal 241G2y2Hi 3uidRd s2 .

U2 RF Mgl
.
RESE IF ([SeseR AF AMdsiaR als?
disd —/
Table: AM Railuz4i cdisa
cdis sIRi
N ER] sdHiall gdsaiHoAles [@o4d uss &
RF vifAdsiaR 46401 RF [Jo4d viffasia s2 ©, [Ad(s2(adl veld s2 ©
disd difAd2? gsMor [Fo4d A1e Msa seal Hi2 glsa-l G~ 52 ©
f[isaR RF 44 3Hi[@d22 [@od4dd sl IF G s2
IF vilRdsiaR ($525 IF [@24d G d1g d12 AMdsIY 2 &
[S2se? AM S[Ru2uiell AI[Si [Jo-d s1é ©
AF JilRdsiaR adls2 ydidgdl H12 AHI[S21 [[odd vigR gg1? &
Ailse gdlsesd [[@o4d AdIH] 3uidRd s2 ©

443l 2ls: "ARMLIDAS" - Antenna Receives, Mixer Links Input and Detector, Audio to Speaker

Question 2(a) OR [3 marks]

sl AR[az 4l sig uel 212 digieilsdidii cavARild s?i.
Answer:

Table: 231 Railyz4] digifGisdini
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aigifeisdi
AlRARME2
[Ridlszefa2]
(§sla@2l

gy R¥seld

@3'1C-I-§-'-|\I£J35 M2l

QI

HI-s 21G2Y2 Gu s2dl *YddH [[oAd 222

gREd [FoAdd vsHI™-2 Adial] A1 52414l &Mdl

YO HISYA[R21 (124 disigfel] y+:Gailed saiH] giHdl

gr gl1sd-dl [[@o4d4 4siRdi4] eHdi

JREA [RoAd UIdRA] I3 UIdR A1 dLlidR

4u3l gls: "SSFIS" - Super Sensitive Fidelity with Image Suppression

Question 2(b) OR [4 marks]

FM sl2seld Hiz4l 2[R1ai sl2se? alS2 24umdi.

Answer:

2[R11 [S2s22 FM [RiodaHiall AMaer)s dRuieli4 AHad1eild AifSl s1

AN

[CRSE

FM

2148142

A

sils Alse

> 2lcdigEor suldee

(S

Table: 2[Rii [S2s22 uz2si

g2s
AN
2l-ugiHR
SIS
2Gicng3a1 54

RC d24ds

[EEX)

(3
SRl

glsa-il s[AA21441 yHIeMi §5 212 B~ S2 &

dice 2RIl G sdl HI2 [As gadl 12 2lisdIdd! &

AM dRiei-iA eailgdl HI2 HiZl deyy (10pF)

i1 221Hiad] AU [Fodd s ©

43l gls: "RADS" - Ratio detector Avoids Disturbance from Strength variations

Question 2(c) OR [7 marks]

Yu2 22is1gA dMRaz A1 edis sIAIAM €1R1 4 [Aa1ddiR 2u%ld 1.

Answer:

Jurd2RisigH [R2ildR aigl g-s Mol RF [RioddA ciz? AMd(gseid Hiz [§ses IF Hi 3uidRd s2 ©.

B

RF AMdsiz2

T~

s

disd

AGC

/

S

[S2s22

—

AF AMdsize

alse
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Table: yuré2risig- [Rrilar a2si

cdis siRi

VAl RF [@1o4d uss &

RF JifRdsiyR gRe5d glsa-il Giesd AMASIA B4 Ude 52 ©

disd difAda? IF dey) gl2l [RiodcH] Gu/H1d glsd=il G 52 &

fhisaR IF Gau~ S241 HI2 [Jo-d i HifAd2rA s22isig 52 ©

IF vilRdsiaR (§ses glsa-l U2 Hi2IoI4] g+ 4 [[d[s2(d2] ueld s2 ©
[S2se? HO HIKYA[2! [Ao4d YAvid 52 ©

AGC Hi2lHRs 2lg s2id - R2R AIGeY2 dad Fnd &

AF di[Rasia dls2 udigdl Hi2 AilSUl vifdsiu s2 ©

adls? gdls2sd [[@o4d- AdIH] 3uidRd s2 ©

443l gls: "ARMLIADS" - Antenna Receives, Mixer Links, Intermediate Amplifies, Detector Separates

Question 3(a) [3 marks]

[ AAdl [Rid4dd 2194 i glsdil SiHgHI €1 . ui1didI [Riddd (2114) 2.[5[F2d [Riodd (25d?)
Answer:

Table: [@iodd 2Mds-22l4

[@24d 219y 2194 SIHg glsd-il Sivgd
A1g4 dg Ag=YRiigsd sd glsa=l fu2 [@o1e auigs
2sdR dg HEARI1 dac $si-2d A4 AIS eHI[HsH (1/n Ua-)

Diagram: [@2dd 2Wivs-22l-
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Time Domain Frequency Domain
Sine /\ /\ /\
Wave / N\ / \ /\

43l 2ls: "SOFT" - Sine has One Frequency, square has Timeless harmonics

Question 3(b) [4 marks]

Awl@d1 [FaiH d4wdl.

Answer:
Afdol R4 aiell 24Ys [RIdd Yet:(AuTer viedl erRdl send .

Table: J3wld@o1 [Ria¥

uRj qgeid

Sotie [RioAc 2iypiuel y-:[Hier s2al Hi2, dwldor glsa-il [@o-ani el Gail glsailH] Al A 6l
ajeil gid] sigi

d1g(sde -

% fs = 2fmax (Y4dH airldar glsa-l)

AHAR—IRI  [Gsld < H1g(sae 2220l 12 2hwufdol s2alell a1y ©

Gelsel A1 (300-3400 Hz) HI2, fs > 6.8 kHz (d1HI-=4 21d 8 kHz)

Diagram: 2AdIR€d] g5s2

Original Proper Sampling Undersampling (Aliasing)
/\ /\ * * * *
/\ / 0\
/ \ / \ * * * *
/ \/ \

43l gls: "SNAP" - Sample at Nyquist And Prevent aliasing

Question 3(c) [7 marks]
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PAM, PPM ¥4 PWM d41di.

Answer:
VI UG HisdRlH 2s[As1 © i Ui YRiM224 cleddmi 241d 9.

Table: ucd Hisejdeld USIR

‘e GedIRd

USIR d sid . digifeisdidi
§a¢ vaif2?

UG vifldeys

PAM N BV A-IEII [RIdAa 2ig 2wldol
Hisdel
PPM UG ulif3el4 Hisyydeld yif>3el14/21gM PAM s2di Gi2? Higfs gryf2]
N s Higas giyfd2], s2id [reriHi cuiusuel Ui
PWM  uc [dse Hiszjdel [dsa/zAalel

Q-

Diagram: uc Hisjdald 2s(dsy

Message: /\/\/\

PAM:

PPM:

<==> <====><Z=-> <====>

PWM:

443 gls: "AAA-PPW" - Amplitude, Position, Width are modulated in PAM, PPM, PWM

Question 3(a) OR [3 marks]

diglsde 2241 vl A1l 444,

Answer:
1glsdr2 22 A 2HYs [[AoAd YA:[AuTer 112 ¥33] =YAdH 2ufdd1 glsa-] 8.

Table: di1g(sd2 22
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uIRy qeid

Qv U121 21d] HI2 %33] *YddH Axldal glsa-] (fs = 2fmax)
42l 1g(sdre 222l 413 2hufdar s2aiell vulRad-lu [Gsld a1 &
sirjal fs > 2fmax aAi fmax [[@o4aui alall Gl glsa-l &

dhasel CD 1(S1: 20 kHz (Sl Hi2 44.1 kHz 2iwldol

43 gls: "TANS" - Twice As Needed for Sampling

Question 3(b) OR [4 marks]

sdi1g5214 Hidd [Ad1ddiR 4HMdi.

Answer:
sd121g9301 U-1E12I-g-[S[F2d S-u3-Hi Ud s Y@ [S2sle AMderys daci A1 ©,

Table: sdi-2195214 Hidid

CxAT geid

Awf@ol sy [RdaHial] [Sasle-21gM 2ivud daiy &

dad 1492 €25 AWAA 4YSAI SUI-21g535214 dadH] A1 SAMI A1 &
sdl-21g3e1d 2 dikd(ds i sUl-21g238 S2AI Y& 9] dsldd

sdl-21g321d Aigs [Ri24cHi i AissIsly 12

Rasijeld (Gi2ai-] vl glRl Ass] 2111 © (n (G2l HI2 2" dac)

Diagram: sdi-21g552I Vi

ERETICIETIAN /\
[@odd  / \ / 0\
/ \ / \

g * o * * o
EYERTE * *
SAUl21g8  *o—x *ok
[@odd * *

43l gls: "SLERN" - Sample, Level assign, Error occurs, Resolution determines Noise
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Question 3(c) OR [7 marks]

2A1IMSud, dud Vi A2 2iv (A1 HuMdl.

Answer:

A1 Aw(Go1 wlsaii [aldy cugsl3s AudIs0eN ©.

Table: dwuldd1 usiRid] qai

USIR qeid

2= [ds2 uR desifds
sHiglsad

AU
< AE UG 24 HIYd2 52
duRd .
&
NN HRIE] Ad el Add
sd2-2iu

YR H0d &
Diagram: (o1 usi?i

s VAVAVAN
aHglsaa: | | | ||

Ju2d:

443 gls: "INF" - Ideal is theoretical, Natural is practical, Flat-top holds values

Question 4(a) [3 marks]

PCMHi SIJIEIRAT Vi JIRSIAESIVI AYil.
Answer:

Table: PCM SIJEl Vi JIRSIAEI

diglCisdidi

dgilds s, dilds 2d glxdlds
42]]

A41di2l [RAu4] Guaial s34
qsifRs HHdls0l

AHdIsI HI2 2] 20, Awd-
AHs-sics Alse
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SIAEI SIRSIAEI

G2 Higas grjf42] ggiR oi-sfdsa-l ¥32 us ©
iz [Fo4d sdifd@el S EICRIEEE]

[S[R¥ed [Feaw 12 yidid sdi-21g23eld g3

Ylaid siryfisei as GRY UIdR uRlel

[SaASe14 (Gl 2s22 A 215 & [Ri-si-1g2301-4] %32 uS &

443l Zls: "NICHE" vs "BCQPS" - Noise immunity, Integration, Complex circuitry, Higher bandwidth, Error
correction vs Bandwidth, Cost, Quantization, Power, Synchronization

Question 4(b) [4 marks]

Scel HisRjdRldH1 GAIS SIAIAM €iR] A4 A4al.

Answer:
Scel HisydRld 1-[Giz sdl-21g3321441 Gualial s34 Hid [RioAd daaHi s2s12A 2IifM2 s2 ©.

> 1-[ciz sal=1gase

gy2 [Ro-d sHieR

/+ AIB2ye
\»

gl2dee  ——

\ 1-dwid [3d

Table: Sca1 Hisejdeld @e2si

cdis skl

suiR2R g4y2- YilSs2s dey aig 4uild ©

1-Gi2 sdi-21g352 %l dsldd uif32a i di 1, 42124 ¢l di 0 #A1G2y2 52 ©
gl2222 g4Yeq 25 sdI HI2 22U dJId vishid 52 &

(Sd dd1 HI2 B11GHI AA1G2Y2 UelH S2 €

442l gls: "CQID" - Compare, Quantize with 1-bit, Integrate, Delay

Question 4(c) [7 marks]

PCM, DM 44 DPCM 4 42uildl.
Answer:

Table: [S[@2d Hisejdeld 2slds¥l ¢ai
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vifiz? PCM DM

Awd €ls [Giza 8-16 [ciea 1 [Gie

Gi-s[dsa il agy Alall 2418
Rivsda-g-4igas 2R 2lell ag BIEAEY

Als2 sRadi G 201

Awldor 22 SGIESES A1g(sdeA] ofels

iR 2Ny sdl-2lgo3eld AR A AHlddls, A=>YdR g3
dildsel CD ifs¥l, [S[¥ed 2[dsiH] Higl-sqif@z] argay

43l gls: "PCM-DM-DPCM: More Bits Better Quality, More Complexity Needed"

Question 4(a) OR [3 marks]

DPCM H¥di.

Answer:
[Ss2f=lud Ue sis Hisydeld dixd(ds 4 BifSs2s Ard i1 dslddd 4A-SiS 52 ©,

Table: DPCM digif@isdii

uiRj geld
yoeyd Rigid did(ds 244 [ifSses Y 921 dglddd A-sIS 52 ©

C L N\ N\ N\ \ N\ N\
RifSse? dcHi- HERIH] A1911E] s201 HI2 A4211GHI G-I GuIdl $2 8
SIAE PCM s2di Aiel [Gi2ai-] %32 us © (siRdel--i Guidl s2 ©)

[Giz 22 g2isi PCM 1 dd-1Hi 21141 2ld 25-50%

vildsal- il sifSa1, g swield

443l gls: "DPCM: Difference Predicted, Correlation Matters"

Question 4(b) OR [4 marks]

Sc2l HisARIi SIAEIAT U JIRGIJYEIAI Al
Answer:

Table: Scal HisrjdRlA - SIUEI Vi JRGIAEI
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SIAEI JlRSIAEI

A0 vudlsel AU AidRds [Seeieid

i (Giz 22 Hies] AMaR)s U AYd? Higas
Ridid (Giz 21iRiel4 Hiled siufs 2=

Add i AIH HBGYd G @) 22l ¥32 uS ©
i8] wRadi aig) ¢1SdR PCM szdi {121l SNR

43l gls: "SLSRL" vs "SGLSH" - Simple, Low bit-rate, Single bit, Robust, Low cost vs Slope overload, Granular
noise, Limited range, Sampling high, SNR low

Question 4(c) OR [7 marks]

Gil33s PCM-TDM (22441 GAiS SIAIAIH AHMdl.

Answer:
PCM-TDM Hl@ud [S[x21g3s (@44 vis [@d1d ¢lg-auls A4aHi %S ©.

g1y2 PCM ¥i-sis? 1 \ / PCM (Ssis2 1 4H1G2y2

g4y PCM i-sis2 2 TDM 21-1Heid TDM shil@wiswi2 PCM [Ssis2 2 2H1Gay2

gye PCM %i-sis2 3 / \ PCM fsis2 3 v11Geye

Table: PCM-TDM (224 g2si

cdls sil

PCM isis? A1dI21 (oA [S[F2aHi 3uidRd 52 © (Aldol, sai-=1g3214, s1(S21)
TDM HlRwEsR Yl@Rud PCM 22lwid [@o1d slg-adls 2214Hi s ©

2l-4field Add [Rio4d 2l-1fHel4 Hi2 HieaH

TDM slil@wdsayR 21g4-H[R dSses 22]M4 U199l ifSddld UM A2 S2

PCM [Ssis? (S[F2cd uigy viIcioMi 3uidRd s2 © ([SsifSa, [se2lRa1)
[Ri-sidigo3el SAls 24 gH [A-s [Rodet iy shilewd(sio1 yfd(eid s2 &

SH 2RSAR Gle] A1 A A [Ri-s Gl g1d ©

443l gls: "PETDSF" - PCM Encodes, TDM combines, Digital transmits, Separation occurs, Frames synchronize

Question 5(a) [3 marks]
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usM2y Sce1 HisRjdeld aHMdl.

Answer:
ush2g Seal Hisydeld [Rid-d-] digifEisdiidl AH161R 22U A1 BsY2 52 ©.

Table: »15R2d Sca1 HisRjdel

glu? qeid

yueyd Rigid [FoAd-1 2aATU HHRA1R 22U A3 6iEd ©

1LY A3 S2id IR AHI [Gi2 Uad Rulz 21 ([[24d syl ciedie 28l $iJ) IR ddIR] S2 &
SIJEI 82ISH AU HIARAIS A A=A 183

vudlsel (612 Uz 2ngal 42 Rige 202221 Gualiol 2 &

VETTHEY 2215S DM s2di 6i22 SNR

Diagram: 22y 125 AHS22l

[@odd:  /\ /\

EEIEYP Hial 22w
/ \ dla el Hi2

/ \ Al 2wy
/ - AUl &bl HI2

443 gls: "ASSG" - Adaptive Step Size Gives better performance

Question 5(b) [4 marks]

[ \ N N \ [ NN N
24 AIvAIRid 521 A.2(SVi214 Y24 2. 921 dlg
Answer:

Table: ¥4Il 2wi

[4 A Y
2H vl digilCisdii
2Asield N 2Svies vigz-] [€ancis [efadl 2iid
. e 2UAHI A1 fSARI4 U341 AIfgse 231 N
Yad £
VAl A1ss [E21Mi (ST A4 [HEfRId s=al AHadl Sfd dB Hi Usd, AHigi2iMs 2ASH22]
dlgd s7I] 21 &Hdid vy (dBi) aruiHel

Diagram: 2(S¥i2id U2 21w
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*

S

* *
* *
_______ >xX * +
* *
* *

*hkkkkhkhkhkhkhkhkhkhkhkhkkkkkx

AHi[sIuSA4d

slIRseldd

*kkkkkkkk | PR R R R R R R

442l 2ls: "RPGD" - Radiation Pattern shows Gain Direction

Question 5(c) [7 marks]

G235 2221 Ui HIGHId 22214 Vi1 AHwdl.

Answer:

A1 siRY[Aseld [Rwimi [aldy 2241 [S31g4 (Al SgrAl HI2 idl AN ©.

Table: 695 22214 ¥4 HIGIYd 22l VAl daI

VEI[PEE)

Quig

2125

USIRI
vidr1g32ld
cilusifiol

siyafRi2]

Diagram: ¥l 219

G935 22214 Vil
15-50 Hlez
G2 (10-20 dBi)

\

As2iRd (120° Jsea)
Hial A2

Udd, 10l sifal[u:
alZsd, sia-vidr1g2s
412412 9URIY

2JA/idpg3214 SIual2)

HiGlgd 22214 Vil
2 Hlzzell viigsl

11 (0-3 dBi)
HifFsIuseId
sivse, gl2212s
Hidiuid, PIFA, (&
AMI= 3d dlZsd

HOaid [SalgMi ¢1va

193 ¥ AHHd]sR0l
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Gi%s 222l : Hicligd 222l:

| | |

| | |

/| [\ /N
/| | \ / \
/| |\ / \

YETEY 2ls: "BHPSTBD" - Base stations Have Power, Size, Tower mounting, Beamforming, Diversity

Question 5(a) OR [3 marks]

HF, VHF and UHF Hi24] glsd«il 3% cvuil.
Answer:

Table: glsd-il ci-s

Gi=s glsa-il 3~ dade digu difasal-
HF 3-30 MHz 100-10 m 2li2dd s, ANIR A, AldA2I
VHF 30-300 MHz 10-1 m FM (S, TV d4ey 2-13, 242 21fss
UHF 300-3000 MHz 1-0.1m TV d4c 14-83, Hicigd si-d, Wi-Fi
q442l 2ls: "3-30-300-3000" - €25 6i-5 10 MHz 4] uidz41 3 212112l 213 2019 ©
Question 5(b) OR [4 marks]
24 cIvIRid s’ a.vi-24I siges2ldl2] 2.uidighsald.
Answer:
Table: i21 Hiuzls
24 Qv digfCisdii
. AN [E21Mi 2(SAI4 g2[2lHi 122121 2[SA214 dBi Hi HIUUIH| AIG €, V21
siaRlse(q2] . R NN
g-2[=42] 2121 delid? sisaid €21ld &

(@2 (alRsa/eiRxsi2d), usa?,

vid1igaseld  2Asuigs dad) gdlses [ses dseed viiRui2eid
gldfesd

Diagram: vl@1g3214 218w (Continued)
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dlZsd: ¢lRs12d: AsYdr:
| S— /N
I -——- I
| - \|/
| SR /1N

43l gls: "DIVE POLE" - Directivity shows Vector Excellence, POLarization shows Electric field

Question 5(c) OR [7 marks]

4IGs dd 4 2SIy dg Mividiald [dd1ddIR AHAdi.

Answer:
Al Hludl didigeHi 2ASAT dd Yividield-l o wiafis His €.

Table: dd yividield dd-l

vaaffz: AIGs dy ¥ dyg

glsuil 2= 2 MHz 2l {12 30 MHz 2il Guz

[See- sue 100-300 km dlg--AAis-A192 + [Sssel- el Hailed
vl yedlHl dsdid A1 © SIRs2 U4 AIG-s-Rsdses ule
As[[Fosu yedi]-] 2uidlHl 2A121u1 [Sgseld dig--is-211g2 Yiudiel- [de Rsdsel
vzl G (glsu-il H12l gdl &) VHF/UHF 2-$Hi A1

vidRig3l dlZsa uiaRlgasel uieailysd dlZsd vid ¢iRosi2d 6id audl esia
dhasel- AM diissifz22l, dlddleld oils- TV, FM 2[S2, Higsida [dsa

AR s2dI URGini 1G-S s-s[s2(ddl, 224 U241 QlUI, 224, AHARId]

Diagram: A1G-s dd vs 203 dd yividiel

/  SluRs2
21Hl2? / dyg Aailaz

/
SEET |

| I
I I
I I
| I
| / |
| I
| \
I

|

yedldl i)
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AIG-s dd yividial-:
o yedld] 2uid] 212 Ui s2 ©
o UdR IE [Fodd -2 €2 ©
o il s2di i4s U2 cie? Wividlel
o iG-S 5-5[52(A2] A4 sIud(Ses Siee-22] R A1 ©

o AM diissif2221, HR2IgM siy[Asel- Hi2 Guaidl 1Y &

N\ \

20 ddg yividiald:

o SIARS2 dd A UIGS-RsASS dd] AHIdRI S2 ©

izHi5Rs Rgseld gl2l 2= [drdIRd 1

2 giRjdl: d = J(2Rh) 2 R yedlHl Bizal ©, h 21214 Glug &

AHYRIE] GUR [Sgsel2l]l Ay 21y ©

Alg--Ais-182 sIRY[Aseld B § TV, FM, Higsidd [dsi HI2 GUldl 21 &

J443] gls: "GAFFS" - Ground Adheres to earth, Follows surface, Frequencies low, Short wavelengths
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