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Preface | y&dTa=T

This book, Electronics Mechanic, has been specially
designed to help students succeed in both academic
examinations and career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Engineering Drawing, Employability Skills, and
a question bank in mock test format based on the NIMI
exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.

g G, goiagi-ad AdfAe, fenffal ot Serforen wemett aur
FHRIR-hfed Rt S & Tohetar e & 323 T faiy &0 & daR
CARIERA

399 faRqd ¢ w4, adhaity agerM Us arey, Seiifyafi g,
yretafaferd feheq aum et udien ded wR st Aies o e &
Ut S gfmfera fhar mar g1

Ig g DGT/NCVT gRT RuiRa Tda uraasha &l uTe ahed! 8
T FeaH NIMI gter e & Srgeu IR &I 18 81 38 e 9Agd
3R TR IUANT hl e # I@d §g TR fowar T g1

$9 I # QY 1Y MCQs &l g-Tg &RI—WAR0T, §HE,
SN, 3R fRAsdwor—wR {5 oy 7 dgR fohar man g, arfes
YeheUTcHeh TATT qUT TRIETT-deURdT &l Yge fohdT ST Teh |

BRI 3839 had fdenfat wt ITI utsashwt gd NCVT gtemait d
3T Tes & folg e a1 81 8, afeeh 3¢ wReprt aut fAsh
T et H ufaeeff AR STl & forg oft daR & 8

How to Study This Book | 39 Q&idh T 3e8a-T il e

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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Syllabus

Modules Trade Theory
Electronic Cables & Audio and Video/RF Cables, Cable Termination by Crimping and Soldering, LAN Cables and
Connectors Connectors, PC System Cables and Connectors.

Computer Hardware,
0S, MS Office and

Computer Parts and Working, CMOS Setup and Memory Expansion, SMPS for PC, Hard Disk
Drives, Printers, Computer Viruses and Protection, MS Office Applications, Search Engines and

Networking Email Accounts, Computer Networking, Network Components and Servers, WiFi Networks.

Basic SMD (2,3,4 Surface Mount Technology (SMT), Surface Mount Devices (SMDs), SMD Soldering and

Terminal Desoldering Tools, PCB Continuity Testing, Classification of SMD IC Packages, Pin-1 Identification
Components), in SMD ICs, Pick and Place Machine.

Soldering and

Desoldering

PCB Rework Introduction to ESD and PCB Rework, Non-Soldering Interconnections, Printed Circuit Boards.

Protection Devices and
Electrical Control

Fuses, ELCB Types and Working, DC Motors, Stepper Motors.

Circuits
Communication Radio Wave Propagation, Modulation and Demodulation Techniques, AM and FM Transmitters,
Electronics Radio Receivers and Superheterodyne Receiver, FM Receivers and RF Alignment, Digital

Modulation and Demodulation, PAM, PPM and PWM Techniques.

Microcontroller (8051)

Introduction to Microprocessors and Microcomputer Architecture, Architecture of 8051.

Sensors, Transducers
and Applications

Level Sensors, Thermocouples, RTDs, LVDT, Proximity Sensors.

IoT Applications

Internet of Things (IoT), Embedded Systems in IoT, Role and Scope of IoT, Smart Objects, Wired
and Wireless Technologies, IoT Architecture Building Blocks.

Fiber Optic
Communication

Fiber Optic Communication Principles and Applications.

Digital Panel Meter

Introduction and Working of Digital Panel Meters.

SMPS & Inverter, UPS

Stabilizers, SMPS, PC SMPS, Inverters, DC-DC Converters, Uninterruptible Power Supplies (UPS).

Solar Power Semiconductor Properties and Types, Renewable Energy Sources, Solar Energy Systems.

(Renewable Energy

System)

Cell Phones Mobile Communication, Cell Phone Architecture and Features, Data Transfer, Flashing Files,
Internet and IMEI, Cell Phone Interfacing.

LED Lights Introduction, Construction and Working of LED Lights.

LCD & LED TV Television Transmitters and Receivers, LCD and LED TV Technology.

Modules Workshop Calculation & Science

Estimation and Estimation and costing - Simple estimation of the requirement of material etc., as applicable to

Costing the trade, Estimation and costing - Problems on estimation and costing.

Algebra Algebra - Addition, subtraction, multiplication & division Algebra - Theory of indices, algebraic
formula, related problems.

Modules Engineering Drawing

Reading of Electronics
Sign and Symbols

Reading of electronics signs and symbols, symbols pertaining to contactors and machines.

Sketches of Electronics
Components

Sketches of electronics components, different types of cables and connectors used in LAN.

Reading of Electronics
Wiring Diagram and
Layout Diagram

Reading of electronics wiring diagrams and layout diagrams.

Drawing of Electronics
Circuit Diagram

Drawing of electronics circuit diagrams.

Drawing of Block
Diagram of
Instruments &
Equipment of Trades

Drawing of block diagrams of instruments and equipment of the trade.

Modules

Employability Skills

Basic Career Skills

Learners will be able to build a resume, cover letter & a job application, Learners will be able to
use basic English Skills to communicate in Formal Situations, Learners will be able to use basic
English Skills to communicate in Informal Situations, Learners will be able to demonstrate
workplace etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using




online & offline modes to collect information, Learners will be able to use their knowledge of
platform & gig economy to identify jobs relevant to them, Learners will be able to identify self-
employment opportunities relevant to them, Learners identify and solve for challenges in
migrating for work opportunities, Learners explore the SDIP platform to identify potential
international job opportunities available to them, Learners will be able to differentiate workplace
practices that align/misalign with green mindset.

Engagement Activity 1:

Family Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able
to apply design thinking principles to solve a real-life problem, Learners will be able to apply
design thinking principles to identify a potential business idea, Learners will be able to build and
present a comprehensive business plan including marketing, finance, scale up, accounting,
reflecting entrepreneurial mindset.

Internet Skills

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job
portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate
career paths.

Engagement Activity 2:

Alumni Engagement

Learners gain deeper insights about the workplace, its challenges and new ideas to solve for the
problems, Learners feel a greater sense of motivation and confidence towards their career.

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their
career growth, Learners are able to identify relevant online courses for upskilling/continuous
learning, Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative
Thinking, Negotiation & Decision Making, Future Thinking

Engagement Activity 3:

HR Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a
greater sense of motivation and confidence towards their career.




Table of Contents

Part = 1: Trade TNEOIY | €8 ZTMT..ciiieieieieieisiree ettt ettt sttt s s e s b ae bt e st et s es et s sa s e s e nenens 1
1. Electronic Cables & CONNECtors | SoIaiTeies thalol Ta TITOID c.ouvvveereeerirereseerereirerisesessesessssesessesessssessesessssesessesessssensanes 2
1.1 Audio, Video and RF Cables | 32T, SBAT 310 RE S0 .c.vecviiirieeeeeeeeeeseeeeee et eresseseeseeeesessessesessessessenteressessesseneas 2
1.2 Termination of Cable Ends (Crimping and Soldering) | &aer f&RF & daw=r (FhfFger 3k dresia)............. 5
1.3 Different Types of Cable and Connectors Used in LAN | LAN & 3uaier @i arelt faféiear yeR &7 dhael va
TITTTFCT v vaeuveteesesese et eae bt es bbbt b bt ea e b4 e e b b £t h b e e a e h b4 e e A A b A e A b b e AR b £ e e AR b £ et h bRt h bR b et b ettt et 7
1.4 Cables and Connectors of a PC System | Uil fIFCH & BT 3R BATCT .cvovuvvereeerrereererenrerenrerenseseesesessesesseseees 9
MCQ'S | SERITEURT T crsvvvvveresseseeseesssessssessssssssesss 2585880 1
2. Computer Hardware, OS, MS Office and Networking | #tgex e$aaR, AR Rvea (3iew), vavd ifra 3R
TTCATTITT ..ttt ettt ettt a bt a b s AR A R AR e A e A e AR e A e A e AR e A ettt ee s s s s A e A R e e e A e A e Aet et et ete s et eseseten 16
2.1 Computer, Parts and Their Working | &tgex, 8% HIT 3R SAT BIRITTIET ...vuverreeeeeeeirenersesessesessesessesesseseens 16
2.2 CMOS Setup and Extend a Memory Module | CMOS #e3m 3R #ANT AlSgT &1 fAFAR ..o 18
2.3 Switch Mode Power Supply (SMPS) for PC | 9t & forw Raa Als TreR FCAS (SMPS) o 20
2.4 Hard Disk Drives (HDD) | B8 TBED STET (HDD) wueeeeeeeeeeeeeeeeeeeeeeseeeeseseeseesesesesesesesesesssaseseseessssseesesessessasessseens 22
2.5 Different Types of Printers | flIeX & TATHET TR ...c.coioiecceeieceee et ae e s s ses 23
2.6 Computer Viruses and Protection | HtgeX aRRE 3R BRETUT...c.ouviiuiurireeieieirieeieeseeaeie e sesese s s e sseenes 24
2.7 MS Office Applications & Its Functions | THTE HRFE HITAT TA SHD Bl .ooceecerrcnrerrireeeenensersessesensenesenns 26
2.8 Search Engine and Email Accounts | TT &3 3R SHT WIucuccicieeeeeeeseeeseseeeeeessss s sesesesns 27
2.9 Computer Networking, Network Cable Components and Servers | &g Aedftl, Acad Fhad 31add Td
TAT cuueueretetetetese et et et st et s st e essse e se s s s s s se s e s asasabeb et et et et et et et e s s s s sasa s e A e se e A s ae s e aeAe A e R e Ae b e A e b e A e A e b eAe b b ettt st sa s easae e s s anae e snanaeaets 28
2.70 WiFi NEtWOIK | TTS-TATE SITa ..c.veuiieveiireiseeieeeretsretssetssssestesestssestas s et ssestssestasesessssentssestasesessesentssensasssessssensssens 29
MCQ'S | SERITEURE T crsvvvvveresseeseeessssessesessssss s sss 2585850 31
3. Basic SMD (2,3,4 terminal components), soldering and desoldering | 3@ SMD (2, 3, 4 e 31aga), dresier
T ET-HTEBITT oottt ea bbbt a bbb 4Rt h bbbt b ettt 35
3.1 Surface Mount Technology (SMT) and Surface Mount Devices (SMD) | Iiag ade glafdrhr (SMT) 3R ade
FTEE BUBTTT (SIVID) vttt ettt sttt et s e st et e st st e ste st et et s st et entesssae st enteneese st essentene et estentenesbe b ententeresbessensaneane 35
3.2 Surface Mount Technology (SMT) - Detailed Study | &%& #3e a=rarst (SMT) - faeqd AT ..........ee. 36
3.3 Tools and Equipment Required for SMD Soldering and Desoldering | SMD #iesfer qar &-diesior &g
HTATD SUBTUT TG FTTI cocvrvrreerrimerrenessesessesessesetsesessesesseseb st sessesebseae st b e bbb sa bbbt bbbt b bbbt sesenas 38
3.4 Testing of Cold Continuity of PCB | qr&ldl &1 ®les HETTET BT TUGTIT.....oveeinceereereceeieerereseseisesesesessesesesesseenes 39
3.5 Classification of SMD IC Packages | THUHAST 3MEAT THT BT TIMEROT...o.vevecveriieereieiesre et sesssasse e 40
3.6 Identification of Pin 1 Marking in Various SMD IC Packages | ¥ SMD IC 3t & e 1 anfdher &
L 521 T T SO O PP PP RURPURPPPRRIOt 41
3.7 Pick and Place Machine | T T8 Tol F1a c.ovieeiiieeeceeeeeeeeeeeee ettt et et sre st e st et srestese et enessessenseneenessenseneenen 43
MCQ'S | SEIIBTURT TAH oottt bbbt et 45
4. PCB REWOIK | TRITE Gaitl ... ..ceeeieciceetctee ettt ettt 50
4.1 Introduction to ESD and PCB Rework | ESD 31k PCB fadh T TRTT ..vcviieiiiviciceeeses e eesteenenieas 50
4.2 Introduction to Non-Soldering Interconnection and Printed Circuit Boards | afd-8lesReT sexdmaaer 3R



MCQ'S | TEIABEUIRT T coovvviiiiiiiiis it 54

5. Protection Devices and Electrical Control Circuits | & 3ueor ve fage fA=or aRue ..., 58
5.1 FUSE | 0T . ueueueueueeeneeeeeseseaesesesetesesesesessssssesssssesesesesssesssssssssssssesesesesssesesesesesssssnsnsssssnsssssnssesssssssssesssesesesesessseseseseseseses 58
5.2 ELCB (Earth Leakage Circuit Breaker) | ELCB (31 olithaT TfBE SBT) .cvcviieeeieiieeeeeeeeeee e 60
5.3 DC MOLOE | BT F0T wvieeeeeeieteeeeeeee e teeeeeete st s e s e ete st et ssesset et e st st est et entssessetentsseasessenteressessensentasessensenteressensensoneas 62
5.4 StEPPEr MOLOI | TEUT FITT..cuiuiuiiriceeieirireseietsiee et sees ettt ebe st es ettt bbbt st s bttt b et st b et e 63
MCQ'S | SERITEURE T cosvvvvvrresseesesessssessssessssss s sse 2585850 65

6. Communication EIECtroniCS | TaTR Solaiiola® . c..vucrieeriiireisiesieerestsreststesessesessetessssessssesessesessssessssesessesensssenssserensarenes 69
6.1 Radio Wave Propagation | IV @07 TR ....ouceeueurirceeieinereieie st seseseie s seae ettt sttt st 69
6.2 Need for Modulation & Types of Modulation | Hfggeierd &I HTGTRAT Td HASTAAA B TP .oveevrrererennnne 70
6.3 AM & FM Transmitters | T Td TBTH TIATICT ...coiiuiirieiiieiiteseeeteseesestetestesessessestessssessesenssssssessensansssessessensaneas 72
6.4 Radio RECEIVEIS | TETT RETTT ..uvieeieiieieeeeeeeee ettt st ettt e st et e s sbe st et enesbe st et ensassste st entenseressensensaneas 73
6.5 FIM RECEIVET | TTHE RETAR c.vivieeeeieeeeeceeeee et et s et e st et et estest et esesseetestenessessessentssessensentertasessensentasessensentenessensenseneas 75
6.6 Digital Modulation and Demodulation Techniques | Bfaicer Alsgeia 3R BATSTANA Tehellh.....ocvvenecee 76
6.7 Sampling, Quantization and Encoding | #FafciT, FaiCiEatele Ta TetblTSal .cocvveeeeceeesisereiesseseseisssesesssessesessseseens 78
6.8 Analog Pulse Modulation Techniques (PAM, PWM, PPM) | TaTdlier Ued AZeR dders (PAM, PWM,
PPIM) ettt ettt ettt ettt et bbbt et beae et e b eAe A eA et et eAebeseas et A e A beAe s st bebeAe st et ebeseae st et eseseaeas et eteseteanannetas 79
MCQ'S | SERITEURE T crsvvvvveresseeeeeeesssessesessssssssessss 2585880 81

7. Microcontroller (8051) | FATSIBEITR (B05T) ..uviuiiiieiieeieeieiistetest ettt ettt e e et st e st et esesresbessenssresaessessenssaessensensans 86
7.1 Introduction to Microprocessor and Microcomputer Architecture | TSR 3R ASHIGTI MhedFar
BT TTNT T .ceveveaeeeseereseaese s eee st s et e bt st h et heE st o b E st e R et b AR bR Rt R E et R Rttt bt nens 86
7.2 Architecture of 8051 Microcontroller | 8051 FTSHIHEITR BT TTTAT.c.cuvevenerrerirrerirrrereereresrerisseresssesessesessesensssens 89
MCQ'S | SERITEURT T crsvvvvveressesseeessssessesessssss s sses 25858850 92

8. Sensors, Transducers and Applications | T, TRESTET Th FHFUTMM.......curreerieeriemniseniessteessesesstsessesessesesseseseseses 97
8.1 Different Types of Level Sensors and Their Working | ¥R & & ffied IR @ 3@ T ..o 97
8.2 TNEIMOCOUPIE | THTTEUG ...vcvcverererereieisisesiistseeeesssssssssssss e sssesese et e sesesesessses st s s s s sassesssssssssssssssesabesesesesesesesessaes 99
8.3 Resistance Temperature Detector (RTD) | 9fa1g amudTa f3EaeT (RTD)..ovvvvveeeceencreieiseseseeerereeseseseeenenns 100
8.4 Displacement Measurement Using LVDT | LVDT &l 3UTT &Xch TAEATTT ATTA ...cuvrerveeeerrenerererereresesesesesesnns 102
8.5 Proximity SENSOrS | THAFATHCET T .c.ciieieeiiiiieecesissss ettt s ea st ss s s as s s s s s s sebebeseteseseseseses 103
MCQ'S | FEIIBTUIT TH «.ooocveiticvicteite ettt bbbt a bbb 105

9. 10T Applications | HTSITET & FTUTITN c..euvuerercerireerieiresetseses et sese s bsese bbb sesetsesetses et sese sttt st seae st neaene 109
9.1 Internet of Things (I0T) | $EIAT HTH FUTH (I0T).eueeeeeeereeerieieieisiessirtse st ssssss e ssseseseseseseseseses 109
9.2 Embedded System used in IoT | IoT & 3UANT T ATel TFUSE UG ...vuvvieieececeeseee e sesssseassesesesesesesesesesens 111
9.3 Role and Scope of IoT in Present and Future Market Place | ad@a 3R s#fdsg & araiR & IoT &1 sfdrar 3R
TR Lttt ettt ettt e e b b e bea e At et e b eaeae bt e b eAeAeAe st b et ebeAeA bt et eAete A e At et et eteteae At et et bebeae st et ebeteae e st etesans 112
9.4 SMAIt ODJECES | THIC FTETTTH ..vvuereeererrirereieesiiretetstessse s st essse et st s bt ess et et sessse bt st s esebebseas st eteassesessenssesenns 113
9.5 Different Functional Building Blocks of IoT Architecture | IoT 3nfiea=R & fafdea frarcas @At @5...115
MCQ'S | FERITEERE T vvvveeeeeessssessessssssss s ssss e85 117

10. Fiber Optic Communication | HIEER TTTEE T ...vcvererererererriersesisesesseeesssssssssssesssesesesesesesesesesssessssssssssssssssanns 121



10.1 Fiber Optic Communication (FOC) | ®geR 3HTCdH AR (THIHT) cvvveierireeeernreeeereeesesesesessesessssseseesesens 121

MCQ'S | FERITEERE T cvvvveeeeesssssssssss s ssss e85 124
11. Digital Panel Meter | fETRTe Uael 38T ...cvvve sttt ettt es et es s 128
11.1 Introduction of Panel Meter | ST e T TRER .....ooiiiiceeceeee ettt a et e ens 128
MCQ'S | FERITEERE T cvvvveseeveesssssesssssesssss s s8R 133
12. SMPS & Inverter, UPS | THUAUITH TG SeaT, TUTT ....cuvveriieeieiiiseiesessesssessssssssesessesssesessssssessssssssesessssssesessssssesnns 138
12.7 SEADIlIZEIS | TRTTTEER c.uiiviuieiriietet ettt ettt et st ere b best st es s st eb st ebes s st est st eb s st ebeststenssbensasabenssbenssseressabentssensssarsasas 138
12.2 Switch Mode Power Supply (SMPS) | fa@ &1z trak TTATS (SMPS)..ucviucieeieieieieierieeeeeeeeeee s 140
12.3 SMPS Used in Personal Computers | G¥del tgeX # 3UAT Bl aTell SMPS.....ceiiieiieieeireeireeeeseeeeseieenes 142
(P (Y=Y (= == rox SO 143
12.5 DC-DC CONVEITEr | DC-DC TraCR ...vevieiireiireieeereetssestsseesateestssestasessssesestssestssessasesessssessasesessssessssensasesessssessssens 145
12.6 Uninterruptible Power Supply (UPS) | faaTr fagd 3G (UPS) cecoiiieeccircrcreeceieeeeeeieeeeseeeeeiees 146
MCQ'S | FERITEERE T cvvvveeeeeesssssessssssesssss s ssss e85 148
13. Solar Power (Renewable Energy System) | &R FaiT (TR0 ST TOTEH) ..cocvevevceceeieicsieseeeee s sesssssesnns 152
13.1 Semiconductor Properties | HTTTHTD B T[0T....veurrreeeerererrereeersesessesesseessesesesessesessssessssessssessesesessesessessssesssnees 152
13.2 ENEIQY SOUICES | TOI T weuviuierririerereetesesesesesesessssssssssssssssssssssssssssssssssssssesesesesesesesesasssnsessssssssssssssssssssssesssenas 154
MCQ'S | FEIIBTUIT TAH w.oooveeiivicteiie sttt bbb a b e bbb 157
14, Cell PRONES | FTETEE TIT.....cvevveiiiseeeesesesssesssssssesesesesesesesesesessssses s ssssssssssssssssssssssssasasesasesesesesesesesesssessssssssssssasanns 162
14.1 Mobile CommuNICation | FTITEE T—MT....oiuiveiieiieiieeeeseereerest et et et stestestestsrestetensessssesaessensssestestensensssessensansases 162
14.2 Block Diagram and Features of Cell Phones | &a %I & &alid 3@ 3R FRAATATT ..o 165
14.3 Data Transfer among Phone, Internal and External | i, 3aRke 3R a@er & dg $e1 TUE@OL.............. 168
14.4 Setting-Up Flashing Files | TlfaT BISEl I FUTTAT.....c.ovrveeeeerircicreirieeiet ettt esese s sesenees 171
14.5 Internet on Cell Phone and IMEI Number | @& Bl W 33 3R IMEL AR ..o 173
14.6 Cell Phones - Interfacing | T T — SEIMRITT c.cveveveeeeieieeeeseessssssssseesese et sesesssesessssssssssssssssssssssssssssesenas 175
MCQ'S | FEIIBTUIT TAH .ottt bbb s bbb bbb 178
15. LED LiGOtS | T8N TBTH ..vvuveeeeiriiriieietsieistetsiseetessesesssessesssese s esssssessasesssesstsssssessssssssesssnssssessssssssesssssssesssnssssesssenns 182
15.1 Introduction of LED Lights | TEEET TETH BT URTT.....eeeureeerrieeireeereneesesessese s ssessssessssesessssessesessesessesessssesns 182
MCQ'S | FEIIBTUIT TAH ..ottt bbb R bbb bbb 186
16. LCD & LED TV | ToTHTEN TG TTEEN COTUTI. .ucueueeeuererereresesesesesessssssssssssssssssssssssssssssssssssssesesesesesesesesesessssesssnssssssnsssanns 190
16.1 Television Transmitter and Receiver | Zohfase grasfier 3R REATaT WA IHIT Bl 190
MCQ'S | FERITEERE T cvvvveeeeessssssssssssesssss s ssss e85 195
Part - 2: Workshop Calculation and Science | a0 HAGAAT TS FTSH......uerrvremererrerremreremsessesseasmsessesessesessesessesees 200
1. Estimation and Costing | AT 3R AT FAURTT ....couvieieiireieeeee e ese e ses e ees 201
MCQ'S | TERITEIRT TAT 1.vvvvreseevesssessessssssesssss s ssss e85 203
2. AlGEDIa | EITTIIOIA vttt ekttt ettt a e e s e aetas 207
MCQ'S | TERITEIRT TAT 1.vvvvrrseevrsssessesssssesssss s ssss e85 209
Part - 3: Engineering Drawing | 3ifAIRIST fIFOT......ccoiiiiiicccecee s 212

1. Reading of Electronics Sign and Symbols | selergifaerd feel 3 Tl &1 UG ....eucueeerececieirencere e 213



MCQ'S | FEIIBEUR T .oo.ovoiiiiiisiisiississ st bbb 215

2. Sketches of Electronic Components | SIdgifae TTTaT & XTI T ....c.cevveeeeeereeresesesesesessssssssssssesssssssssssssssssssens 219
MCQ'S | FEIRIBEURT T ...oooetiectct bbb bbb 221
3. Reading of Electronic Wiring Diagram and Layout Diagram | selergifaies arafier Sanmar qUT Si3T3e SIIaTH &l U
........................................................................................................................................................................................... 226
MCQ'S | FERIBEERE T .vvvreevrrseeresesssssssss s ssss s 228
4. Drawing of Electronic Circuit Diagrams | Soiagifaes AT STITTH TeATA . ....ccvveerreeereeireeisee s eesesseseseeseasesees 231
MCQ'S | TERITEIRT TAT 1.vvvrrseeverssessssssssesssss s ssss e85 233
5. Drawing Block Diagrams of Trade Instruments and Equipment | ¢ 3 U J41 Td SUDIOT & eelleh IRW FATA
........................................................................................................................................................................................... 236
MCQ'S | TERITEIRT TAT 1.vvvvreseeverssessesssssesssss s ssss e85 238
Part - 4: Employability SKills | T S0TRIITIAT BIRIGT ....cuvvreiecieirieieieerieeciei sttt sese bbbt neeaas 242
1. Basic Career SKills | FaT TRET BIRT .....evvuiueiririeieieiriee ettt ettt es st b et s et et ess s sesssesesaeans 243
MCQ'S | FERIBCURT T ...oovoitiitctte s bbb 246
2. FULUTE WOTK SKIllS | TS 85 T IO, ... eveueeeeeeeeeeeeeeeeeeeeeseeseetsseaseseeeeseeseseenesaseseasesssaseseesessesnessesessessensesessessesnenees 255
MCQ'S | TERITEIRT TAT 1.vvvrreevrressessessssssessssssssss e85 259
3. Entrepreneurial SKills | STl @R .....cccciiieeeieerieese sttt ettt se s s se e e es e esasesesenas 267
MCQ'S | TERITEIRT TAT c.vvvvreevrrssessessssssssss s e85 269
4. TNEEINEL SKIllS | BT BIRTET c.eevieeeeeeeeeteee et et et e eete st et ese et este e et e sesseaesteseasessentesesseasensentsreasest et ereesessensentsressensensenes 277
MCQ'S | FERITTERE TAT .vvvrsevreseersssssssssssssssss s s s 280
5. Professional SKills | STaTRes IR, .....ceiiiiieriiieectescst et et eb ettt sebe st st ese st ebe st sbensssensssebenssbensasarsnsas 288
MCQ'S | FEIRIBEURT T ...oooetiectct bbb bbb 291
Part = 5: MOCK TESES | T8 CECH.cucueueuerrieieirisisisisieseseesesesesssssssssesesesesesssessssssssssssssesssssesssssssssssesssesesesesesssesesssssessssssnsnens 299
IMIOCK TESE | B0 B = T eeeeeeeeeeeeeeeeeeveete e et e e ete st et e e s ae e et e e saesse st e st esessetentene et et et eatesessesentenessessensentssessensenteressensenseneane 300

IMIOCK TESE | FTT08 BT = 2 oottt ettt sttt st e st et et e se s ae b et estsae st et enteat st et estantes e st et entenestesbententeresrensenseneans 313



“Every Concept Brings You One Step Closer to Success.”



Teach To India Publication Trade Theory

Part - 1: Trade Theory | ¢s 2

www.teachtoindia.com 1




Teach To India Publication

Trade Theory

6. Communication Electronics | 99R saagiqAead
6.1 Radio Wave Propagation | 333t a3 yaR

Radio Wave Propagation

o Fundamental Principle
L Accelerating electric charges

Reflection ~ Refraction L
F1 and F2 layers (Reflect HF ; RO TS X T faggd Smael
F1 3k F2 o (3= J m(qﬁm} ?ETW)?J?h) gg{;{‘%'l‘g'gm selection L generaterr generatate waves
E-layer (Reflects MF) oG — Velocity (v) = Frequency () x
E-0RA (A Hgfal @t m < Refration Wavelength (A)
) 7\ A ‘ A (v) = MR (f) x T (A)
o ‘ i ¢ Radio Wave Phenomena
8
e E-layer (Reflects MF) , Reflection P
S D-wRd (3raion) S R Critical frequency ﬁi Rf\\
g 1 O-bayr (Absoration) Sky Wave Propagation eflection Refraction
D-TRa (3raRiTeeT) HTPIR T TER Direct Space  VHF, TV, FM « Diffraction ' 'w';
Reflected by lonosphere Wave (Lme -0f-Si ht) VHF, TV, FM fads S
Accelerating  Antenna o RN R3S, k3 Multipath « Diffraction | Scznting
electric chargges : Skip distance | fbq g . Ground Reflected Wave \ Propaganon. Scattering |
WUTAIE S  Minimum distance between Tx and Rx2 . ;
faga 3man ™ i Fading Reduction
/ Mulupath Fadmg Diversity Reception
WfT Variation in fafderar wgor
Antenna
| e 7 < Signal Strength | Frequency Selection
Transmitter RX; = Ground Wave Propagation et 61 i Zﬁta Ad'mtq t
VS @mm 8 Antenna Adjustmen
RX3 ~ T FATI
Travels along Earth's surface Recelvar -
gedl I wefe & Wy FuRd el Applications
Uses HF bands, AM | ?{\/A.Sf;l\t/lemgadcast-ng,
AM % 3 ‘

AM, FM SRIR0T, A, 3978

Fig. 6.1: Radio Wave Propagation and Communication Modes | ¥2a} a1 y9R v dar fafaat

6.1.1 Introduction (Fig. 6.1)
Radio waves are electromagnetic waves used to
transmit information without wires. They travel
through space at the speed of light (3 x 108 m/s). The
frequency range used in communication is
approximately 3 kHz to 300 GHz.
Propagation is important because the performance
of any communication system depends on how
effectively radio waves travel from transmitter to
receiver. Proper understanding helps in selecting
suitable frequency and antenna height.
6.1.2 Principles of Radio Wave Propagation
(Working Principle)
Radio waves are generated by accelerating electric
charges in a transmitting antenna.
The relationship is:
Velocity (v) = Frequency (f) x Wavelength ().
Radio waves undergo reflection, refraction,
diffraction, and scattering, which affect signal
strength and coverage.
6.1.3 Types of Radio Wave Propagation
(Classification)
1. Ground Wave Propagation - Travels along
the earth surface (used in AM).
2. Sky Wave Propagation - Reflected by
ionosphere (HF communication).
3. Space Wave Propagation - Direct line-of-
sight (VHF, TV, FM).
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6.1.1 af=r= (Fig. 6.1)

YT UHTRd e o forg fomam STrar @1 3 wemrer &t a1fd (3 x
108 m/s) & sidRer & daikd gidt €1 TR & ugad g
R 19T 3 kHz @ 300 GHz d& giaT 8|

R AgqUf ¢ Rilfch fopdit oft o gorTedt ot vesi= g9
19 IR AR oprar ¢ fob ATt a5 dues O a1t deh fohat
g9l ®U J ugadt | ST JHST ¥ IuGR S 3R
TEAT FT18 & 999 § ggradr ed! g1

6.1.2 =2 a9 vyOR & RAgia (Frf RAgia)

feat T dwor GEHT H @R UTed R T8 faggd smasn g
34 gidl 8l

T9Y 39 UhR 8

AT (v) = 3mgfa (f) x aame=t (M)

FeTt 9T wRrae, srgad, faads aur gdhiof & Tordt
&, STt fereer &t g 3iR sharst ol gTfad ohed &

6.1.3 I2A 99T YER & yhR (Ffferzon)
1. f a9 AR - gt il 9ag & 9y GIRd gidt

& (AM o Iuai)|

2. STRIA a9 YR - ITHSA gRT URrafad (HF
HAR)|

3. 3idaRer a1 R - ude gfe @1 (VHF, TV,
FM)I
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6.1.4 Ionosphere and Its Layers
The ionosphere contains ionized layers:

e D-layer - Causes absorption.

e E-layer - Reflects medium frequencies.

e F1and F2 layers - Reflect high frequencies.
Critical frequency is the highest frequency reflected
vertically.

Skip distance is the minimum distance between
transmitter and receiver using sky wave.

6.1.5 Fading in Radio Communication
Fading is variation in signal strength at the receiver.
Causes: atmospheric changes and multipath
propagation.
Types: Multipath fading, Selective fading,
Absorption fading.
Reduction methods: diversity reception, proper
frequency selection, and antenna adjustment.
6.1.6 Applications
Radio wave propagation is used in:

e AM broadcasting

e FM broadcasting

¢ TV transmission

o Satellite communication

Trade Theory

6.1.4 MIHE 3R gHh! uvd
TTTHSA § SMT-ihd U= gl &:

o D-URd - IERMYUT IUF Flt g

o E-URd - AeH AGRATT T WRTac el Bl

o F1 3R F2 uvd - 3= 31gf<dl ehl WRIerd el g
shifder egf a8 S<aan sMgiil & ol FwEferR FU 4
WRrafdd gt gl
fra gt a8 AaH g & St SATRIRT T et SUTNT & §U
Oweh 3R UTel & = gidt 8
6.1.5 Y24t @ar & &
TS 71t R Reter & fgar & uRad= 21
HRUT: IIGHST URAT 3R IgUY U8RI
UehR: SgUA ST, wa-Tater %S, sraeftwor &fEm
et oh Iur: fafdear ugor, 3fEa sgft ag= qur gt
US|

6.1.6 TN
ATt 7T AR oh1 IuahT A= | fohar St 8:

e AM UHRUT

e FM u9ERUT
o &t yEROT
e JUUE HAR

6.2 Need for Modulation & Types of Modulation | A2 &t STa2dedr Td

AIS[AL & TR

MODULATION PRINCIPLES AND TYPES | ATsqa¥H & Rigid ik veR

Low-Frequency Message Signal (Bascband)
f-amg i wew wad (@9 49)

BASIC PRINCIPLE | 9@ figia

. =

High-Frequency Carrier Wave
gH-

Modulated Signal
L1655 IS

VISUAL NEEDS FOR MODULATION | AISYIRA P [e1T XU STaxaHarg

(tg) h=2/4 (Low Frequency) TN A AVAVAN
@ B2y e @—fmmat | @ N\ (R
#p h=N4 (High Frequency)| g1 B C/Mixer Freqhnnels Starts  Signal Travel Range Li;se EM Wave Radiation
h=>./4(3m®n?1‘%) T A I ik m%g'm = Wb I T A @T Fuw 3a fafeor

ANALOG MODULATION | GHTRT

MODULATION TYPES | ATSyYH & Yo
LIS GG

DIGITAL MODULATION | Rf5ea s
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Caier Wave (41— ANWVWWWIWAVAMMAM,
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MODULATION APPLICATIONS | AiSgeieE SquaiT

é AM / FM Broadcasting

(j TV Transmission
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Fig. 6.2: Principles and Types of Modulation Techniques | ATsa2I deh-lehl & fAFId vd TR
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6.2.1 Introduction (Fig. 6.2)

Definition of Modulation:

Modulation is the process of varying a parameter of
a high-frequency carrier wave (amplitude, frequency,
or phase) in accordance with the low-frequency
message signal.

Carrier Wave Concept:

A carrier wave is a high-frequency sinusoidal signal
used to transmit information over long distances. It
does not contain information until modulated.

6.2.2 Need for Modulation (Importance)

* Reduces practical antenna height (antenna height ~
A4).

* Prevents mixing of different baseband signals.

* Increases transmission range.

« Ensures efficient radiation of electromagnetic
waves.

6.2.3 Types of Modulation (Classification)

Analog Modulation:

* AM - Amplitude varies.

* FM - Frequency varies.

* PM - Phase varies.

Digital Modulation:

» ASK - Amplitude Shift Keying.

 FSK - Frequency Shift Keying.

» PSK - Phase Shift Keying.

6.2.4 Comparison of AM and FM
» Bandwidth: FM > AM.

» Noise Immunity: FM high.

* Power Efficiency: FM better.

» Complexity: FM more complex.

6.2.5 Applications

« AM/FM - Broadcasting.

* TV transmission.

» Mobile communication systems.
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6.2.1 9f¥=ra (Fig. 6.2)

Aisee™ & gk

AiSYeI I8 Ufehar ¢ forad I=a-smgf arges a o fonedt
Rftex (S, STgfy AT thet) @t -y Tear Tohd
& IR uRafda forar sirar g1

TTgh dT i SR

Yo ht el g deh TR e o foig o Srar 81 a8
Aiegete fohy ST deh T i 4RoT 8T At 81

6.2.2 AT &Y MTaTRT (HE)

- TR TEHT ! TS &l HH & & (T Fars ~
N4)|

- Af Y= Sgds dohdl & AT &Y Aehdr 81

* UgRT YT ol I&TdT 81

» faefadadhia 9T & et fafeRror t gRfga e g1

6.2.3 AsIAM & UshR (Tffeneor)
QATART ATSIAM:

« AM - 3™ uRRafdd giar 8l
* FM - smgfxt uRafda gt 81

« PM - thet gRafda giar &1
f3fSee Aisygetm:

*« ASK - 3 fRroe g

* FSK - srgfx fre &g

« PSK - thet fRIge &g

6.2.4 AM 3R FM &R gt

- defaga: FM > AM|

« TR UfcRieres &var: FM Sifdes|
« 1feRT g&7dT: FM dgaR|

« SifeerdT: FM 31fdres Sifed|
6.2.5 3TN

+« AM/FM - UgRUT|

« &t ygRoT|

* Qia18el TR HOTTedT |
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6.3 AM & FM Transmitters | YQH Td Tthud gigdier

Trade Theory

Comparison of AM & FM Transmitters | G Ud UHUH ZiAHICH I gerT

AM Transmitter | T8 ZigHieR

Amplifies low-level signal.

e AF Amplifier " _ Kl :
Y—v AF yasks Amplifies IoquT;vTel audio signal from énax;og;one.
Veige/Audio Signel J wafda w81
af RF Oscillator | Frequency carrier signal.
RF Generates high-frequency carrier signal.
FRAFdd N\ | F-omf ares s e et 81

FM Transmitter | YU gigwiex

-y AF Amplifier,
e AF Amplifier | aroies audio input,
g AF yasis T 3 wafda e 21
Audio Input v breamahacis Gt i
TR Pre-emphasis Circuit re-emphasis Circuit, circuit.

ohfen it

Boosts high-frequency audio components.
=T SaTal & agr 8l

AFdq
g9 l'

Varies frequency using reactance

o War Cpet l R Input AF Wave Carrier Wave Output P Wave| [ Oscillator & Modulator | modulator or varactor diode.
Input AF \ave AM Wave w
|,|  Modulator Con;zlznes AF :&(;:;r{ler signal. R /\/-’WWM-. WMMW' * mmm N
AF R TEH el —
AV | i AN W~ VA, | TFecency Motiaterncrase carier recuerer
AM Modulated Signal 1 FM Modulated Signal s SR 1 g o1
i QA ATSgALS Wt
T AtsgAds RF Power Amplifier Isn;:'rlgases poweer level of modulated RF Do Amplifies and prepares signal for
ower Amplifier uansmmsuon
RF U SAYE | sreqeze R < 5 s e g 1 TR WAt 117 &R 3} waffa ok TARE &
\V/ l T ferg &ur e 31
l'l'l'lh.,.g.ll'l“l Ant Ant Radiates signal via electromagnetic
(PP — nenna Radiates electromagnetic waves. «— nisina waves. ) )
. : i T JARYT T 8l ) ) T gF |ha T RO
Transmitted AM Signal Transmitted FM Signal FRar el
Wi Ton dahd AR THA W
Working Principle: Audio signal varies the | @ Rigia: :,ff&u} Tha aTee a1 & oM @t | FM Generation Methods: Direct and Indirect I e it R weaar ol ameaer
amplitude of carrier wave. ftafa war 2| (Armstrong method). faf)1
i FM Detection: Slope, Foster-Seeley, Ratio, PLL s <, e 1 PLL
Types: Low-level and High-level modulation. | wer: fAw-wdia ok 3w-wdla dsgriem| detecleores‘f 10n: >i0pe, Fosiarseciey, hato,
Merits: Simple design. 1. TR A Merits: High noise immunity; wider bandwidth. ﬂ AR wfRYerean; amue defgui
Demerits: Low noise immunity. 3 77 AR iR Demerits: More complex design (e.g., Frequency x e et e (S, g ors) |
Applications: Broadcasting (MW/SW radio). | Srgwrir: FRImor (MW/SW f3e))1 Applications: FM broadcasting, TV sound transmiss. | SRaT: QeR waRor, At af garo

Fig. 6.3: Comparison of AM and FM Transmitters | AM Td FM giesfiezt &t gt

6.3.1 AM Transmitter (Fig. 6.3)

Introduction

An AM transmitter generates and radiates an
amplitude modulated (AM) signal for
communication.

Purpose

To transmit voice or audio signals over long
distances by modulating a high-frequency carrier.
AF Amplifier

Amplifies low-level audio signal from microphone.
RF Oscillator

Generates high-frequency carrier signal.
Modulator

Combines AF and carrier signal.

RF Power Amplifier

Increases power level of modulated RF signal.
Antenna

Radiates electromagnetic waves.

Working Principle

Audio signal varies the amplitude of carrier wave.
Types (Classification)

Low-level and High-level modulation.

Merits & Demerits

Simple design; low noise immunity.

Applications

Broadcasting (MW/SW radio).

6.3.2 FM Transmitter
Introduction
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6.3.1 guH giwHiex (Fig. 6.3)

uR=a

QEH giaHeR §UR & g gen oI disgaes (AM)
Tehd I 3R THTRA Hhear gl

e

II-31Mgf aTEh i Afsele adh A ar Siffeat Thal ol
et gt deh TR ST

AF vasfes

HTSehIthIA T T A=-TasiT Siffsat dohd ol gafdid awar
gl

RF sfifadeR

Ied-3Mg dTgeh Hohd IcU4 il gl

AF 3R a18eh Tehd ! GaifSid axdt gl

RF UTeR wasfer

HiSIIcE RF Hehd o AferT TRl FgIdT 8|
G

fae[adachia I ST UHROT e B
rd fAgida

ST} Gohd a1geh I & STRITH bt URafdd hdr gl
uhR (afferzon)

T 3R I=9-W AflSeRH|

7T Q4 g

TR SN ehet T; hH R UfaRIeehdr|

TR (MW/SW fzat) |

6.3.2 Y%A gigHieR
uR=a
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FM transmitter produces a frequency modulated
signal.

Block Diagram

AF Amplifier

Amplifies audio input.

Pre-emphasis Circuit

Boosts high-frequency audio components.
Oscillator & Modulator

Varies frequency using reactance modulator or
varactor diode.

Frequency Multiplier

Increases carrier frequency.

Power Amplifier & Antenna

Amplifies and radiates signal.

FM Generation Methods

Direct and Indirect (Armstrong method).
FM Detection

Slope, Foster-Seeley, Ratio, PLL detector.
Merits & Demerits

High noise immunity; wider bandwidth.
Applications

FM broadcasting, TV sound transmission.

6.4 Radio Receivers | =t Rdfler

Trade Theory

YOhUH ZiaHIeR Ueh TG Afsgetes Tohd IUF edl 8l
ST ARG

AF gt

3Hifeat sqe i vafda exar gl

t-gahfae uftuy

Ieg-3Mg SHifeat srerat at IgIar g
Jifaeter vd Afseer

Ruedd Afegeler a1 Rz SRS T IUTNT ehch g ol
gRafdd e=dr g1

3rgf+ oTeh

grgeh Mg ol FeTd 8l

uTaR uatfed gd G

Tehd on! Tafda ok gaTiRd sedT g1
UhH 34 e i fafaat

T8l 3R et (SmHegi=T fafd) |
QhUH Hga

Y, hikex-Tieft, M, PLL fedaez|
T Q4 g

3T AR UfRIYhdT; SaTgeh defagy|

UHEH TRl St et ggrRoT|

RADIO RECEIVERS | ¥fsat fR=ftar

CLASSIFICATION OF RADIO RECEIVERS | ¥fsa fewfiar &1 affeor

Tuned Radio Frequency (TRF) Receiver
e Y0 W (TRF) RefeR

Difference/Evolution Superheterodyne Receiver
—_)

(sugaesion of FuReeie Rl
movzgfcg:%iof?cfcncc)

Incoming Signal (frr) Mixer
3T Hbd (frp) (Frequency Converter)

SUPERHETERODYNE RECEIVER BLOCK DIAGRAM
Antenna IWRecdIeg R o1 wile e

Applications & Examples
3R

Definitions: ¢ _ ot gieres amgfy Oscillator
anﬁ fRvmaTg: /i = Intermediate Frequency f LO
wegadt Smgf

Incoming Asé\udici
Signal (fr¥; RF IF Detector [>€%3!| Audio
—'LE Amplifier Z: ® 7: Amplifier E’ (Demodulator) A_udz Amplifier
(fre) Si.gnal J
—='_' frr = Radio Frequency (fgr) T f Tddd Sound Wave
Ground /rr = X1 SR fer) Lo ) Applications & Examples eafe ¥
- —— fxr = Radio Frequency Local A » AM/FM Broadcasting | TTH/THTH THROI

» Communication Equipment | ¥dR ST
» Television Receivers | cfifaw Rftaw
» Radio Frequency Monitoring | ¥f&at wiadwdt aifefir

Fig. 6.4: Superheterodyne Radio Receiver Block Diagram | §urgexisrs+ A2at REtaR &1 sclteh 3IR@

6.4.1 Types of Radio Receivers (Classification) (Fig. 6.4.1 324t Refier & werR (affer?on) (Fig. 6.4)

6.4)

Radio receivers are classified according to circuit
design and application.

1. TRF (Tuned Radio Frequency) Receiver

In TRF receiver, RF signals are amplified at the
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feat RftaRt ar afferzor auRuey siffieredHr ofiR v &
SR foraT STrar 81

1. TRF (&= 24t thiadwH) Reflar

TRF R&ter #, RF dehdl ot Ugam 9 gd UTed S iR
yafefd fohar ST g1 Udeh RF aR0T R &I M1 eh gl
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received frequency before detection. Tuning is
required at each RF stage. It is simple but has poor
selectivity and stability.

2. Superheterodyne Receiver

It converts the incoming RF signal to a fixed
Intermediate Frequency (IF) for amplification. It
provides high sensitivity and selectivity.

3. Communication Receiver

Used for long-distance and professional
communication. It has high stability, narrow
bandwidth, and precise tuning facilities.

6.4.2 Superheterodyne Receiver

Introduction

A superheterodyne receiver converts RF signals into
a fixed IF (generally 455 kHz for AM) for better
amplification and selectivity.

Block Diagram

Working Principle
The mixer combines RF and local oscillator signals to
produce sum and difference frequencies. The IF
(difference frequency) is selected and amplified. This
process is called frequency conversion.
Characteristics

e Sensitivity: Ability to receive weak signals.

o Selectivity: Ability to reject unwanted

signals.

o Fidelity: Quality of reproduced audio.

e Stability: Frequency remains constant.
Advantages
High sensitivity, good selectivity, fixed IF
amplification.
Disadvantages
More components, alignment required.
Applications
AM/FM broadcast receivers, communication
equipment, and television receivers.
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Trade Theory

&1 U8 TR BT 8, TR 3Tch! Ig-RfterdT 3R fRRa1 e
gidt g1

2. ggetere Reflar

g AT RF Hchd ht TaeH 8 Ten R Aeradt sigf (IF)
7 uRafdd ar g1 a8 S GdgAsfiear ofiR aa=sfterar
& hedl 8

3. TR iR

et gt auT ATeETRe IR & forg IuiT foRar Sirar 81
it g1

6.4.2 guRgrisrsd Reftar

uf=g

uReeIers RelaR RF Tohdl &l sgar vae R
ga=Rfterdr & folv ueh f@R IF (Imm=ud: AM & foig 455
kHz) & uRafda s=ar g1

wAleh 3IRE

ot fRAgia

TR, RF 3R QI gieies Yehal ol AIfSIa R Il TR
3R JgiAAT Icu= hear g1 IF (Siar gy a1 aae e
39 yafefq fopar STTaT 81 59 Ufchar ot gAY iRt hgl
SIGIE]

IGEILGIY
o HdeaMdr: HSIR Tehdl ot TGUT eheq i
&Har|
o TgALMeEr: sraifdd Johdi ol SRR R e Y
&Har|

o fAmn granfiea @fa & qurem
o fRRam: srgha AR & &t 81
o
I GagARfterdr, sreest Tg-efierdn, @R IF yadH|
gifaat
37T 31aud, TATSHE AT |
SRR
AM/FM "aRoT Rfter, TeR IUehuT, JT etifasi
Rdreri

74



Teach To India Publication

6.5 FM Receiver | twuH Rftar

Trade Theory

Complete block diagram of FM Receiver with English | Hindi

Amenna Converts fregugncy variations into voltage
10.7 MHz Intermediate Frequency (IF) qﬁaﬁﬁ”l Emgﬁ fieest &
:7 10.7 STgéat megadt 3gfd (3TSTw)
RF Amplif M 10.7 MHz_ | IF Amplif L Doy DOSmpnasts] | prii
.| mplifier ixer . Z mplitier imiter etector Circuit mplifier
" s wads [ fieR W > wew [ & | v yarke ))
felar iy

Local
Oscillator

Removes amplitude noise
before detection

feeaem A g 3mam iR g &

Speaker
Gy

Practical RF/IF Alignment Procedure | TagTR® 3MSUH/3TSTH TeTsie Hfshar

.

IF Alignment Setup

Steps (TROT)
Je3q 1. IF Alignment: Tune IFT for max output
(3T TeTgTIe: AfUTHan M3eYe & fo IFT &7 9)
10.7MHz | 2, RF Alignment: Adjust RF coils/trimmers at band ends

(IIRTP TerzAe: 33 & R W 3nsTe s/ g Faaifsa &)

Required Instruments Precautions (JTafan
l[.)v = N (319U 3YHVT) + Low signal level
J + @ « Signal Generator » Non-metallic tools
220 990 GO + CRO « Avoid over-adjustment
CRO Multimeter | « Multimeter FH Tebd TR, ATl IYHIT,
iamran e Wi & &

J

\

Fig. 6.5: Block Diagram and Working of FM Receiver | Twhud Reftar &1 sfer 31RE ud srdivormett

6.5.1 Block Diagram (Fig. 6.5)

An FM receiver converts frequency-modulated
signals into audio signals.

Stages: RF amplifier — Mixer — Local oscillator — IF
amplifier — Limiter — FM detector — De-emphasis
circuit — AF amplifier — Speaker.

The RF amplifier increases weak FM signals and
improves selectivity.

The Mixer combines RF signal with the Local
Oscillator to produce 10.7 MHz IF.

The IF amplifier amplifies the intermediate
frequency.

The Limiter removes amplitude variations (noise).
The FM detector converts frequency variations into
voltage.

The De-emphasis circuit reduces high-frequency
noise.

The AF amplifier drives the speaker.

6.5.2 Working Principle

In FM receiver, information is carried by frequency
variation. The FM detector performs frequency-to-
voltage conversion.

When frequency increases or decreases around 10.7
MHz, detector output voltage varies proportionally.
The Limiter stage removes amplitude noise before
detection, improving signal-to-noise ratio.

Thus, FM receiver provides better noise immunity
compared to AM.
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6.5.1 seifeh 3R (Fig. 6.5)

Uk YOhEH REfter Srgf-dnfad ondi ol Hifeat Hohat &
uRafdd axar g1

TYROT: IRUK Yatfeh — AR — tendt 3 —
glRgy — TUH vaefe — Ttz
TIATHRAT H GUR T 8

PR, Al Siiffcter & 91U IIRUG Tohd ot GaifSia
Ych 10.7 AEEST 3TSYh 37 T g

STEYH Hatheh Aegadt gt st yafdd sar gl
fafreR smam & g1 aret ulRad=t (R) &t gerar 8l
TheH fEeaer sngfd A 811 aret uRadHl @t aleds |
uRafdd aar gl

B-wahfAw aRuy I=9-3gfi R &t AF aar gl

QU Hasfer e ot afeld w=ar g1

6.5.2 & fAgia

TohEH R&fter #, g srgfd uRed= gRT g1 &t St 81
TheH f3daer sngfa-|-aiedst wuidRor ol 8|

SIe 3Tgi 10.7 AMEEST & AU F6d! AT Tt 8, df
SRR a1 ammleye aiedst srqurfder & & uRkafdd ghar 81
fafier aror f3daem @ qd smam 2R &l geran 8, foad
frTeT-g-Test Srgurd # UR g1 81

39 UehR, YhuH R&YeR Tud &l g1 # dgar R ufariy
U &l 8
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6.5.3 AM/FM - RF Alignment (Practical Topic)
Purpose of alignment:

To tune RF and IF stages for maximum sensitivity
and correct frequency response.

IF alignment:

Apply 10.7 MHz signal to mixer input. Adjust IF
transformers for maximum output using CRO or
multimeter.

RF alignment:

Adjust RF coils and trimmers at high and low
frequency ends of band.

Required instruments:

Signal generator, CRO, multimeter.

Precautions:

Use low signal level, non-metallic tools, and avoid
over-adjustment.

Trade Theory

6.5.3 UUH/THUH - ARG TaTs-He (Uraifies fawa)
TATSHE kT 3224

SfhdH Haeasferar 3R Tet gt TG & folg STRUh
3R 3MEYH TR hl & AT

ST TATSTHE:

AR Y TR 10.7 ATMEES Hehd ] e | SifdehdH
JTITYC T A o el ST ZRAhiFRT ahl Warran ar
TR i Ggradar @ gaEifSia &1

3RUE TATSHE:

de & 3= 3R A g fRARY R SR aiaret SR femt
! AT R

TIh IUHIUT:

e STReR, dYeIRaef, geeitex|

graenfar:

JAT I JHIESH T T4

6.6 Digital Modulation and Demodulation Techniques | f2fSiee A=

3R f3ATseler aa-idh

DIGITAL MODULATION AND DEMODULATION TECHNIQUES | fafSiee nisywizm 3iik fantegmiam aaid

INTRODUCTION TO DIGITAL COMMUNICATION | f3fSteet war a1 afag
BINARY DATA (0& 1) .t_.l RELIABLE TRANSMISSION HIGH-FREQUENCY CARRIER DIGITAL MODULATION
a3 (0 8k 1) ’ g@1 frgerefta wamor ’ - R RfStea Afeqam
BASIC DIGITAL MODULATION TECHNIQUES (CLASSIFICATION & WORKING) | 5t R2fRteet siteydem aaitd (ffawor sk #wd) | [ DIGITAL DEMODULATION METHODS | RfSree Refegaam Riftat |
INPUT SIGNALS | 992 &l MODULATED WAVEFORMS | ASK DEMODULATOR | ASK fwifegaier
ENVELOPE Recovered
amars e A Am litude V. .
e ke “ﬂ;%nq Binary Input High-Frequency Carrier ASK Modulated Wave — R da
FSK jf\ll /\‘/2\[ F—"s FSK/PSK DEMODULATOR | FSK/PSK Rafsyez
- o nr, VMVWWWwW PLL DETECTOR Recovered
Input ——>| :
W@t Qe & | Frequency Changing MWWV {hass-lackedloop) Slgna!
R TR Binary Input Carrier FSK Modulated Wave PLLRYR T 9T Ehel
0°/180° 4
PSK COMPARISON OF DIGITAL MODULATION TECHNIQUES |
- o VW O e
&t fitwe g Pg‘g'fﬁf“[["’ B 1 n 1 ¢ PSK Modulated W TECHNIQUE |  TYPE  |BANDWIDTH |NOISE IMMUNITY| EFFICIENCY
inary Inpu arrier lodulated Wave aitF TR m ofRuwar Zer
‘o | o S2 Amplitude
QPSK | T | s 110 ASK | iy | tow | Por | tow
ket PSK Constellati . Two bits per symbol Half Bit
b O opsK mmre Binary Data symbol | 5 weftar @ faga FSK g’jﬂg;‘l‘:g High Good Better
M e C Phase
APPLICATIONS & & Y= PSK | changing | Low | Best | Best
MOBILE R OPTICAL FIBER RELIABLE DATA 4-Phase
COMMUNICATION SATELLITE SYSTEMS COMMUNICATION TRANSMISSION QPSK ; Lowest Best Best
Hard #ER Iumg FRATHIR Tamrm | Changing ]

Fig. 6.6: Digital Modulation and Demodulation Techniques | f3fSiee AfsgaeM vd faatsgaeE aw-id

6.6.1 Introduction to Digital Communication (Fig.

6.6)

Digital communication is the transmission of

information in the form of binary data (0 and 1). In

electronic systems, digital signals are more immune

to noise and suitable for long-distance transmission.

A high-frequency carrier signal is used to carry

digital information through modulation.

6.6.2 Basic Digital Modulation Techniques

(Classification)

ASK (Amplitude Shift Keying):
www.teachtoindia.com

6.6.1 f2fRteet YR @1 uR= (Fig. 6.6)

fefSiea darR gg ufdhar @ e gamT ot a1zt 81 (0 3R
1) & &u & yaria fxam sirar 81 saeeifies yonforat &
fefSieer Hana ek & ufar s1fdes forieft gid & ik wfelt
deh UERUT & oIy Iugerd gid & | ATSR[eIE o J1ead &
fefSiee ga=m at a1 A & forg Uas I=a-amgfa hRar
Tehd ohT IJUANT fohart STrar 81

6.6.2 e fRfSiea aisgA aaiidh (arffezor)
ASK (grefiess fage ig):
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Amplitude of carrier varies according to binary input.

FSK (Frequency Shift Keying):
Frequency of carrier changes for 0 and 1.
PSK (Phase Shift Keying):
Phase of carrier changes with binary data.
QPSK (Basic Idea):
Two bits transmitted per symbol using four phase
shifts.
6.6.3 Working Principle
Binary input (0/1) controls carrier variation:
e ASK: Amplitude ON/OFF.
e FSK: Two different frequencies (f1, f2).
e PSK: Phase shift (0° / 180°).
6.6.4 Digital Demodulation Methods
Envelope Detector (ASK):
Detects amplitude variations and recovers digital
data.
PLL Detector (FSK/PSK):
Phase Locked Loop tracks frequency/phase changes
to recover signal.

6.6.5 Comparison
e Bandwidth: FSK & QPSK require more
bandwidth than ASK.
¢ Noise Immunity: PSK and QPSK better than
ASK.
e Power Efficiency: PSK better than ASK.
6.6.6 Applications
Used in mobile communication, satellite systems,
and optical fiber communication for reliable digital
data transmission in industry and telecom sectors.
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Trade Theory

HRYR AT TATH ST STYC e AR GRAfId gia 8|
FSK (shrea<t forae higm):

R 6t g 0 3R 1 & forg agerdt 81

PSK (%t farae hiEm):

TR T thel AI8-RI ST & 1Y FeerdT g

QPSK (T S1aeRom): IR the AT o1 IUINT ek Ufd
Tften &t foew Ofta forg wird €1

6.6.3 &rf fRAgia
18Rt Ye (0/1) hRAR o uRadH et AdfHa wxar &:
e ASK: 3ma™ ON/OFFI
o FSK: & fafera smgfat (1, £2)1
e PSK: the forwe (0° / 180°)1
6.6.4 f3fSiew Rutsyeter RAfdat
Ty fadaes (ASK):
STITH h IR I UdT a8 3R f3fSieet a1 ot g
T &l g
PLL f2e=ex (FSK/PSK):
T cilere U SHTg it /thoT URad ohl ¢eh ohdT @ difch Tohd
! g U kAT ST Heh |
6.6.5 et
o dsfagy: FSK 3R QPSK et ASK &t ger=i #
3iferer defagy hi smasgenar gidt 81
o MR ufaRterardr: PSK 3R QPSK, ASK & IR &1
o 2o1fad geram: PSK, ASK & dgaR 81

6.6.6 IIEANT

fayaia f3fSiea Se1 vaRur & forg el ofik REaR &t
d AieTse UR, IuUg UuTiferal 3R Siffedhel higsRk TaR &
UG fohaT STTaT 8|
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Continuous
Analog Signal

Jdd TATANT Hehd

AV

Low Pass Filter
(Anti-aliasing)
&t o fhey

(G&-gfevanfem)

My

Sampling
Jugfeir

Trade Theory

6.7 Sampling, Quantization and Encoding | @wafeiT, aaierssie™ gd gwhifa
Analog to Digital Conversion: PCM Process | T 9 f2fSeet uRad=: didten ufskar

Sampling at reqular intervals | frafdfa sfavrer o= dwafein

HARTA R
Nyquist Theorem: Sampling Rate (f;) > 2 x Max Signal Frequency (f;,,)
TRfeaw T e &R (f;) > 2 x 3ifdwan d@dhd smgfa (f,,)

\ *Nyquist Rate is minimum fs.
*gaR R A fs 8.

s <2fm: Allasmg Distortion Occurs

/ i < 2y ORI Rl 80 8

Quantizer Encoder PCM (g!gilall Data)
: 13 — 011 T igna
S TR L2 — 010 didfiem ( 3
— Conversion to Discrete Levels L1 — on Converlmg Levels to Haba
L4 —» 001 Cod
— N1/ ST R A 15— 111 . Binary Code 10110010...
aq . . ¥ Sl A agaa —10110010...
e Mapping amplitudes to .
Quantization nearest levels Encoding Assigning binary values to
T OlG ] TR ? each quantization level
F TR B
Quantization Error = Actual Sampled [\ Types: Uniform a8 A &
Value - Quantized Value V4 &"Oﬁ'U“‘l‘O"Z‘ Key technique:
FeRAA AR - AR dee | "Vized ) pew (pulse Code Modulation)
{1 1 5 - Farergs fasan T/ difien (T BIS AISAF)

Types: Uniform & Non-uniform (net visualized)

Fig. 6.7: Analog to Digital Conversion using PCM Process | PCM ufehat gRT gmeinT & f2fStes uRad=

6.7.1 Sampling (Fig. 6.7)
Definition:
Sampling is the process of converting a continuous-
time analog signal into a discrete-time signal by
taking its amplitude values at regular time intervals.
Sampling Theorem (Nyquist Theorem):
According to Nyquist theorem, the sampling
frequency (fs) must be at least twice the maximum
signal frequency (fm):
fs > 2fm.
This minimum rate is called the Nyquist rate.
Types of Sampling (Classification):
¢ Natural Sampling: Output follows the shape
of input during sampling interval.
e Flat-top Sampling: Sampled value remains
constant during pulse width.
Sampling Rate and Aliasing:
If fs < 2fm, aliasing occurs causing distortion. Anti-
aliasing filter is used before sampling.

6.7.2 Quantization
Definition:
Quantization is the process of converting sampled
amplitudes into discrete fixed levels.
Types (Classification):
¢ Uniform Quantization: Equal step size
between levels.
¢ Non-uniform Quantization: Unequal step
size (used in speech signals).
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6.7.1 SwfeiT (Fig. 6.7)
gRym:
fFraffa g siavretl IR 3T ST ATl i AR I Tdd-
g Yohd # uRRafdd forar Sirar g1
Qmfei vy (Arefaae wia):
Trsfaee gAg o SUR, dwafel sgf (fs) A & &F
31feRa Taha STgRY (fm) &t 2 g g
fs = 2fm|
9 YATH & i ASIFRIE 2R gl STl 5|
Qmfein & R (aeffeeon):
o AR Qrafelr: drufelr siawret & SR STSTYE,
EYC oh HThR T STRUT R & |
o Ule-erg Qwfar: dwue fohar mar A e 91
F R PR BAT 8|
e = gd gl
gfe fs < 2fm g, af gl gidt & o figfa 3=
gidt &1 rafeht & uget Ua-uferanta foheex ot Suai o
SIGIE]
6.7.2 TSI
qRyr:
FaiergoiE ag ufthar g foad dwuet fohg T SmamEt et
3rgad AfYa Rl # uRafda favar smar 81
yehR (effenvor):
o gfAw qaiessieM: TRl & &t 9HH WU 95|
o AF-gRAGIH FaiergsieM: A WU A8 (a1
Tehdi # I fohar SIraT 8) |
Faiergete Jfe:
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Quantization Error:

Difference between actual sampled value and
quantized value is called quantization error or noise.
6.7.3 Encoding

Definition:

Encoding converts quantized levels into binary code.
PCM (Pulse Code Modulation):

Block Diagram:

Working Principle:

Analog signal is sampled, quantized, and encoded
into binary form for digital transmission.
Advantages:

High noise immunity, easy storage, reliable long-
distance communication.

Trade Theory

Tt Get frg 7T 719 ofR Faiergst fohg Y A &
T SR FaiergeIe Ffe AT AR hgeldl gl

6.7.3 G=hIfS

gfRyra:

QhITST aaieTget foh Y R bl STe-I-I hi | uRkafdd
Casii]

diefiew (ue &l disgaF):

Sleh 3IRGE:

& RAgia:

T fefSiest uaRuT & forw 189t 4 & gwepis fohar STrar 81
IR H

I AR UfRIYehdT, TRt WeRT, fAsga-a delt gt TR

6.8 Analog Pulse Modulation Techniques (PAM, PWM, PPM) | TATTTT 9

HIs[A2M dah-ildh (PAM, PWM, PPM)

ANALOG PULSE MODULATION TECHNIQUES (PAM, PWM, PPM) | GHTAINT Ue ATSgeiM ddhriich (PAM, PWM, PPM)

PULSE AMPLITUDE MODULATION (PAM) | IeT 3T 'ﬁﬁjﬁ?ﬂ' (PAM) Modulatin(%r?;?ga; LT T ~. e
]Deﬁlnition: Amplitude of pulses varies with signal | aRemaT: qagf'cm AMAHAFIERE | sfegdfinsda (qm?,) A
evel. 1Y T 8l
@ Working Principle: Reqular samples, each pulse Tt Rigia: fFafia due, nds T Un&?::'ﬁ:g | I I I l | I I | | | I I I I
amplitude proportional to signal amplitude. ™ AT & FATIA reulifg
G Types: |/ 2‘%%%2‘2“& b fettop M lnnc GBI ciouingcune) | NATURAL PAM <
o Simple circuit | ¥=el ftay - o Telemetry | 2t 3@ resulting I_i@
|+ Noise Sensitive | 21z & sifd widezfter Applications {_ ] Data Systems | 3e1fewr | FLAT-TOP PAM O 11 )

PULSE WIDTH MODULATION (PWM) | 9o <iteTS Aisgwiz (PWM)

, Definition: Width (duration) of pulses varies oRTaT: Yol i1 e (3raf®l) Wdba smam (Analog) [ Seae JPred
with signal amplitude. & 1Y TGt 21 Callout ~~~=-=~
@ working Principle: Signal compared to triangular | 1 Rigia: W Ht Hrofla atr J o, . Carrier
o0 triangular wave, width changes based on amplitude. | =YsT$ 3T & 3NMUR TR Eedl 21 Triangular Wave
Xa Better noise immunity | dgav 2R wfadters gt (&, High efficiency | 33 qera resultant PWM
¢ Applications Motor control [€] SMPS | SMPS ) Audio amplifiers | 3iifSdt waefs | Modulated Signal | | | | | I I |

——————

Modulating Signal | .- S -~

PULSE POSITION MODULATION (PPM) | uew fRafel Afsgeier (PPM) Modulating Signal | =71 3~
Definition: Position of pulses varies with qfRuTar: Tei & R Wba smam & Ay (Andlog) [+ & & TSl . ~f
signal amplitude. FEedr 2l Unmodulated |+ b b b v st I
<2, Working Principle: Pulse position shifts &1 RAgia: Wha TR & R 9w M | pyise Trainwith | [ 1ok |
% relative to a reference based on signal level. e & Ty Jgerdt 2l reference markers H; :

&) Good noise immunity | 3reft o wfers amrr % Optical communication | FeTefta FaR
2 Requires synchronization | FeTfeiaT &t 3aeaea1| Remote control | Rte dgiet

) ) '
-

vomsarsimt L A 11 E (L 1A

Fig. 6.8: Analog Pulse Modulation Techniques - PAM, PWM and PPM | QHTERT e’ ISR deheilch - PAM,
PWM w& PPM

6.8.1 Pulse Amplitude Modulation (PAM) (Fig. 6.8)
Definition:

PAM is a modulation technique in which the
amplitude of equally spaced pulses varies in
accordance with the instantaneous value of the
modulating signal.

Working Principle:

The analog signal is sampled at regular intervals. The
amplitude of each pulse is proportional to the signal
amplitude at that instant.

Types:
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6.8.1 Ued TITH AT (PAM) (Fig. 6.8)

g

PAM Ueh HISIWM dehriteh ¢ e THTH Siaviel iR &
gfkafda giar g1

&t Rgia:

TATANT Tehd opl fAAfia SidRTer R Ut fohar Sirdr 81 e
U SRl AT IY &[0T & FHehd HTATH & GHIUTT gidT 8|
UhNR:
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» Natural PAM

* Flat-top PAM

Merits: Simple circuit, easy generation.
Demerits: Noise sensitive, low power efficiency.
Applications: Telemetry, data communication
systems.

6.8.2 Pulse Width Modulation (PWM)
Definition:

PWM is a technique in which the width (duration) of
pulses varies according to the amplitude of the
modulating signal.

Working Principle:

The message signal is compared with a high-
frequency triangular/sawtooth wave. Pulse width
changes as per signal amplitude.

Merits: Better noise immunity, high efficiency.
Demerits: Complex circuit.

Applications: Motor speed control, SMPS, audio
amplifiers.

6.8.3 Pulse Position Modulation (PPM)
Definition:

PPM is a modulation method where the position of
each pulse varies according to the message signal
amplitude.

Working Principle:

Pulse position shifts forward or backward based on
the modulating signal level.

Merits: Good noise immunity.

Demerits: Requires synchronization.
Applications: Optical communication, remote
control systems.
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Trade Theory

- UTepfaeh PAM

* Tie-2fq PAM

T[OT: TReT IRYY, I I |

ahy: R & ufa Tagasita, & rfa geman

SIIUANT: AR, 81 TR yunferar |
6.8.2 U dieiE Afsga2™ (PWM)

g
PWM U depteh & fSiad uedi <t ateTs (srafd))
HISIATT Tehd o A & AFAR uRafda gidt 81

o RAgia:

TS Hehd ht g1 I=a Mg Brepiviia/digy a3 3 &
STt 81 Ued Y TS Hohd ST o IR Saad g
TOT: g QR UfaRieeh &, 3o G&rdT|

ghy: Sifeet aRuy|

SITRANT: Hiex 7ifq fAd=or, SMPS, 3HifSat uaefen|

6.8.3 ucw fRAfa wtssrete (PPM)

iR

PPM Qe Afegeie fafd & fOod udss uew i fafa, e
Tehd o M & IR URafdd gidl &1

o RAgia:

HISIATT Hohd TR & YR W Ued Hl AT amt a1 fid
HIARA gt &

TOT: 37t QAR UfRieh &

gIY: THehIfcTehdT hl STTaFehdT gidt &

SIIUANRT: UhRig TR, Rele dhgter gounferdi|
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MCQ's | srgfaeredta as

Q1. What is the primary purpose of the modulating
signal in amplitude modulation (AM) as shown in
the diagram? / grefiese Afsee (AM) # g g
R & SrguR AisyfeT e o1 g 38a a1 82

AMPLITUDE
MODULATED
WAVE

AMPLITUDE MODULATION

(a) To control the frequency of the carrier wave /
PRI a9 &t gl iR Fr

(b) To encode information onto the carrier wave /
FRIR AT R G T=hIS h3AT

(c) To increase the amplitude of the carrier wave /
PRI 99 S T[S hl TEHT

(d) To reduce noise in the transmission / gEIMAA & R
Y A AT

Ans. b | Sol. : In amplitude modulation (AM), the
modulating signal contains the actual information
(audio, data, etc.), which is superimposed on the
carrier wave by varying its amplitude. This allows the
information to be transmitted over long distances
using the carrier frequency. | Teiie]g Alegeia™ (AM)
&, dregwfd e & arafaes ge (siffead), 2, anfe) gt
2, O BReR Ag &l Trcfieg ot aTeeio I R JUREHIS
foraT STTaT 81 I8 a1 bl hiRAR SMTgft a1 IUTNT ahch et &
Tk TR det ST 3T B

Q2. Which type of modulation varies the amplitude
of the carrier wave? [ &iF &1 AfsgAN HRER da &
TReleys &l agetdr 82

(a) Frequency Modulation / fihad<ft Ategets@

(b) Phase Modulation / teT Afegaie™

(c) Amplitude Modulation / Tr=iieg Afegeia™

(d) Pulse Modulation / geq #Ategeis=

Ans. c | Sol. : In amplitude modulation, the amplitude
of the carrier wave is varied according to the
modulating signal. / TFefte]g Afegale #, hRar a9 &t
Treiiegs Aegafd R & oaR seelt STt 1

Q3. What is the primary advantage of a
superheterodyne receiver? [ §uRgeisrsd Reftlar &1
T AT T §?

(a) Compact size [ FFIFR AR

(b) High sensitivity and selectivity / 3= GagAsfterar sik
IGATcHhdT

(c) Simple circuitry / QremRoT Gfchedt

(d) Low cost [ &H T

Ans. b | Sol. : A superheterodyne receiver improves
performance by converting signals to an intermediate
frequency, enhancing selectivity and sensitivity. /
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guRecxies Reftar el ot Uah Sewifeye fihadet & sgaray
Tesi & gUR o 8, e aaATeTshar ofik dagasfterar st
gl

Q4. Which type of pulse modulation changes the
width of the pulses? / i< |1 UcH ATsIAJNT T hi
H13TE Y agerdr 872

a) PAM / digge

b) PWM / digsegua

c) PPM / didigr

d) PCM / diefiga
Ans. b | Sol. : Pulse Width Modulation (PWM) varies
the width of pulses to encode the signal information.
| Ieg 1eTE Aisgeld (PWM) fwTeT STHehRT hl Grhls et
o forg Uy <t AeTE i agarar 8|

Q5. Which component in a superheterodyne
receiver converts the received RF signal into an
intermediate frequency (IF)? / guRgedtssd Refiar &
@I |1 geeh Ut RF f&a & gexvifaee fhadt (IF) &
I 87

(a) Mixer | fAa==

(b) Oscillator / 3ifeieiex

(c) Detector / f&darex

(d) RF Amplifier / RF TrefTthRR
Ans. a | Sol. : The mixer combines the RF signal and
local oscillator signal to produce an intermediate
frequency. / TR RF f&mer ofR dthdt siieficier et &t
TR Ten Sexfifeue fhaddht Saa et 81

Q6. What does PAM stand for in communication
systems? [ 9aR yonifaal & PAM @1 T o1ef 82

(a) Pulse Amplitude Modulation / Ie Teciieys
EISERIC]

(b) Phase Amplitude Modulation / sl Trefleds
Alegole

(c) Pulse Angle Modulation / Ted GTTeT ARSI

(d) Phase Angle Modulation / ST GTe ATsgei
Ans. a | Sol. : In PAM, the amplitude of each pulse
represents the amplitude of the modulating signal. /
PAM #, Udeh s i Tretieyg Alsaifer R &l TRefiels
1 ufafAfda et 81

Q7. What does the "intermediate frequency (IF)"
improve in a superheterodyne receiver? /
gugesre Reflar # "gevifaue fhadsdt (IF)" @=m gur
T 8?

(a) Sensitivity / Tagaefierdr

(b) Selectivity / Ta-THRT

(c) Both Aand B / &HT A 3R B

(d) Amplification / Trehifthdhar
Ans. c | Sol. : Intermediate frequency improves both
sensitivity and selectivity by allowing better filtering
and amplification. / gexHif3ue fThaddl sgar fheef 3R
T ICRche GRT HagARfierdT SR Tg-THehdT HT Sl GURT
2l
Q8. What is the key disadvantage of amplitude
modulation? / Trcfiess ATsgAIN &1 J&=F TR T
&?

(a) Low data rate / ¥ 2T R

81



Teach To India Publication

(b) High susceptibility to noise / TR & ufd 3=
RECERICEI

(c) Complex receiver design [ Sifeet Refiar fesmea

(d) Requires high bandwidth / I=a sefagy i smasaerdr
Ans. b | Sol. : AM signals are heavily affected by noise
because noise primarily disturbs the amplitude of the
wave. [ AM fra iR 8 & axg uaifad gid € ifes ok
& ¥U ¥ 39 I TRelieg al a1fdd ehdT gl

Q9. Which type of modulation is used in mobile
communication systems? / #idTgd 99R vonfeal &
fFe R @1 ATsIeieE SughT faRar srar 82

(a) Amplitude Modulation / Trefiegg RSy

(b) Frequency Modulation / fhereht ATt

(c) Phase Modulation / %t AfsgaiR™

(d) Digital Modulation / f&fSteet Afegea™

Ans. d | Sol. : Mobile communication systems use
digital modulation techniques for reliable and
efficient communication. / MaTsd 9IR yonfaat faga-a
3R Pt GR & g fEfSieet Aty dahsienl o1 gt
HAT B

Q10. Why is modulation needed in communication
systems? [ €aR yonfaal & Atsgeer 6t smaaehdar =t
gt 82

(a) To reduce interference / 58T &Y &Y & & g
(b) To increase the distance of transmission / g
o gt sig o forg

(c) To simplify circuit design / Gfdhe &g @t TReT I
& ferg

(d) To improve noise immunity / 7R gfaRte &t I &
foe

Ans. b | Sol. : Modulation embeds a low-frequency
signal onto a high-frequency carrier wave, enabling
long-distance transmission. / ATSIIRM Teh A TG
et Rr1eT ont I=9 g hRAR 99 R Trais xar g, o et
T don giALE H4a g 8l

Q11. Which component in an FM transmitter
changes the frequency of the carrier wave? / FM

gigHier & i a1 gesh FRAR dg i kgt &) seaar @2
(a) Modulator / #Afgetex

(b) Oscillator / sifeierex

(c) Antenna / TéT

(d) Mixer / fAe=R

Ans. a | Sol. : The modulator varies the frequency of
the carrier wave based on the modulating signal in
frequency modulation (FM). / Afgeiex Thadt Afegeia™
(FM) # Ategelfén R & smyR R hRaR a9 <t fThadwdt ot
ST 8|

Q12. Why are pulse modulation techniques used in
communication? / HaR § U ATSIAN dch-lehl T
I /= foa siTar 82

(a) To transmit analog signals / TR e g=rid

& & forg

(b) To reduce noise in the channel / 39 & 2R &Y &
FA & forg

(c) To increase data transmission speed / 81 giafds=
3 FoH & forg
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(d) To simplify modulation / RIS &l T 1 &
ferg

Ans. b | Sol. : Pulse modulation techniques such as
PAM, PWM, and PPM help reduce noise and improve
signal quality in communication systems. / PAM,
PWM, 3R PPM St 0¥t ARSI ddheiich QR i HH et
3R TR yonferdt # f&wTeT Y TureT § UR e | HGg e
gl

Q13. What does sampling achieve in digital
communication? / 2fStee 9aR & JufeiT aar ura
T 8?2

(a) Converts analog signals to digital signals / GATaRT
&mret ot feforeet e & agem

(b) Filters out noise from signals / & d & 7R &l ftheex
hAT

(c) Amplifies weak signals /| ®HSTR f&d @t Fg™T

(d) Selects specific frequencies for modulation /
Alegle™ o oy fafre fiherdelt &t =g+ azen

Ans. a | Sol. : Sampling captures discrete points from
an analog signal to prepare it for digital processing. /
ufeli gATEnT e & Srad gl st hteR o & difch 3
fSfSiee R & forg dar forar <1 T

Q14. What is the primary role of quantization in
PCM? / PCM # aaiersie & g YAt or &2

(a) To assign discrete levels to samples / Tued !
AT TR HIgAT

(b) To filter out noise from signals / &= & MR @t
fOhceR et

(c) To compress the signal / f&er ot @difed aem

(d) To increase signal strength / & &t 1feRT Sgr=T
Ans. a | Sol. : Quantization converts continuous signal
values into discrete levels, preparing them for digital
encoding. / FaieTgsIA Tdd R A1 ot 3Idd &Rl |
gRafdd &xar g, e 3 fefSiea gmnifén & fog AR gid 81
Q15. Which type of receiver is most commonly
used in radio broadcasting? / ¥4t gaRor # Te@
31fder Iuh favar S aren Reftar i arg?

(a) Superheterodyne Receiver | gaigexiers Reftar

(b) Direct Conversion Receiver | SRRaE dhasi Reftar
(c) Tuned RF Receiver / &8 RF R&flar

(d) Regenerative Receiver / IsiRfea Reftar

Ans. a | Sol. : The superheterodyne receiver is
commonly used due to its high sensitivity, selectivity,
and reliability. / guRgeersa Reflar 3= ddesfier,
TR AT 3R fAFT-aar o HRUT AU FU & IuINT fohar
ST 8

Q16. What can be inferred about the placement of
the reflector in the Yagi-Uda antenna, as shown in
the diagram? / arft-3=1 Té+1 A Rudtaer it [ R_fa & ar
# o1 s fReprer ST |ehar 82

82



Teach To India Publication

/— REFLECTOR
MULTIPLE DIRECTORS
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[ | |
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DRIVEN ELEMENT

S e
T— S — -

~ YAGI-UDA ANTENNA SHOWING ELEMENT TYPES = = =4

(a) It is placed behind the driven element to reflect
signals forward / @ fga= gferte & & @1 Sirar & arfe
et @t st ufafsifaa fomar s aeh

(b) It is placed in front of the driven element to block
interference / 39 fgam ferde & QM= @1 51T § dTfch
THI&Y Y kT ST

(c) It is placed next to the directors to increase signal
strength / 38 SRRGEY o UTH QT SITdT g dlfch Al chl
SIESEAERCIRCH

(d) It is used to feed signals into the antenna / &
GEHT A et thig sz o forg I fokar ST 8

Ans. a | Sol. : In the Yagi-Uda antenna, the reflector is
positioned behind the driven element. Its primary
role is to reflect the signal radiation forward,
enhancing the directional gain and reducing
backward radiation. / arfl-3sT ¢&HT H Ruciaez f$a=
gferde & 8 a1 ST 81 39T &= SR [wiet fafhzor ot
M ufafdfad ez g, S e A A sgar g sk did &
fafehzur el s et ST 81

Q17. Which modulation technique is used for
transmitting audio in FM radio? / FM 24t # siif3at
UERYT & fog wie H AfsgA aa-ie o1 suah frar
ST 82

(a) Amplitude Modulation (AM) / Treiiegg Atsgais™
(AM)

(b) Frequency Modulation (FM) / foheri®lt Afsgeia (FM)
(c) Phase Modulation (PM) / Bt Aisei (PM)

(d) Pulse Code Modulation (PCM) / Ied i AT
(PCM)

Ans. b | Sol. : In FM radio, the frequency of the carrier
wave is varied in accordance with the audio signal to
provide high-quality sound transmission. / FM fgat #,
R A Y Therd <t ol TSt el & SIER & Srar 8
dTfch I=T-TUTaT aTel AISS gL gAfsd gt

Q18. What can be concluded about the radiation
pattern of the Yagi-Uda antenna, as shown in the
diagram? / = # famq v orgaR arft-gs1 ¢ &
faferzor et & ar A T Ay fRerTeT I 9erdr &2
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DIRECTION OF

-
>

MAIN “BEAM”

YAGI UDA ANTENNA SHOWING ELEMENT TYPES

(a) It radiates equally in all directions / ag @t faamaii &
g9 U 4 fafheor sear @

(b) It focuses energy in a single direction to form the
main beam / I8 & 1 g9 & forg Foif ol gk & fRam &
chfed a1 8

(c) It has multiple strong radiation beams in different
directions / ag fafe= fGematt & g Asted fafdeor s aamar
g

(d) It reflects all signals back to the source / ag @t
&t @l &ia W g ufafdfad sar g

Ans. b | Sol. : The Yagi-Uda antenna is designed to
focus most of its radiated energy in a specific
direction, as indicated by the main beam in the
diagram. This characteristic enhances signal strength
and provides high directivity, making it suitable for
long-range communication. / amfi-3g1 T @t Sifdranisr
fafeRRiora oot ot Uah fafere fGam & dhfga oA & forg fEeims=
forar mar 8, S fos o & g i\ gy fearn man 81 a8
fawar e Y AfeRy Ford) & 9fR S sRfaRfAd uem st
&, STt 39 ol gt & §9R & forg Iugerd st 81

Q19. Why is frequency modulation preferred for
high-quality audio transmission? / 3= T[uTaT aret
siifeat waror & faw fhad«t Afsyer &t ot wraffawar
& St 82

(a) FM is less affected by noise / FM IR & &# gwrfad
giaT g

(b) FM requires less bandwidth / FM et &# ssfagy &t
HTGGhT gidt &

(c) FM signals are easier to generate /| FM a1 3=
AT AT 8

(d) FM amplifiers are more efficient /| FM TaeitRR
31 p &

Ans. a | Sol.: FM resists noise better than AM,
providing higher fidelity in audio transmissions. / FM,
AM &I g1 H R T dgar Uiy ohxar g, e siffeat
giafaE & 3= uras A 8l

Q20. Which modulation technique would you use
to reduce interference in digital communication? /
R2fSieca =R ¥ g8y &l 7 A & fAw oy farg
ATSAM dcheilch hl SUART H¥?

(a) Amplitude Modulation (AM) / Trciieg Afegeis™
(AM)

(b) Frequency Modulation (FM) / fihad<ft Afseter (FM)
(c) Phase Shift Keying (PSK) / Bt fRrge &g (PSK)

(d) Pulse Width Modulation (PWM) / ueq @isTg
A= (PWM)

Ans. ¢ | Sol. : PSK uses phase changes to encode data,
making it more immune to noise and interference. /
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PSK 22T @l U=ehis e o folT thet aRad=l aht SUIRT &hedT &,
o g8 2R ok g8y & ufa sifdes afariel s=ar 81

Q21. What adjustment is needed in AM/FM
alignment to improve receiver selectivity? / Reflar
TIATHSGAT A GUR & fAg AM/FM srarsre # aar
HHTAIST SMTaT 72

(a) Adjusting intermediate frequency (IF) / ge<Hifeue
foherdelt (IF) ot TSI et

(b) Changing the carrier frequency / &RaR firadt
EENEI

(c) Increasing the signal amplitude / e Treftegs
ST

(d) Modifying the bandwidth / dsfagy st denfard ear
Ans. a | Sol. : Proper adjustment of the intermediate
frequency improves selectivity by filtering unwanted
signals. / gexHifeue Thaciddt o1 Ifa gamISH saifed
&7t ahl fheer e ST # YR ol 81

Q22. What is the key difference between the AM
and FM signals shown in the diagram? / Q= & fRamg
T AM 3R FM e & g ge=g siar = g2

(a) AM varies the frequency of the carrier wave, while
FM varies the amplitude / AM &RIR aa i fThaddt et
AT &, STafch FM TReATeE Y eeldT &

(b) AM varies the amplitude of the carrier wave, while
FM varies the frequency / AM &R 39 &t Tacfiegs t
J&odT &, STafch FM foheraet ot aIgerar @

(c) AM is more resistant to noise compared to FM /
AM, FM &t g1 & 2R o forg sifdres uforiedt @

(d) AM and FM have identical characteristics / AM 3R
FM &} fagieamd ggm= &

Ans. b | Sol. : In AM (Amplitude Modulation), the
amplitude of the carrier wave changes according to
the modulating signal, while the frequency remains
constant. In FM (Frequency Modulation), the
frequency of the carrier wave changes based on the
modulating signal, and the amplitude remains
constant. This distinction allows FM to be less affected
by noise but requires more bandwidth compared to
AM. | AM (Trcfiegs Aisei) #, hRaR 99 &l Tretiegs

g1 FM (fthaaelt ATslere) #, hRaR 3a 6 fThad<l Atsafen
et & STYR R Iead! 8, 3R Trctieys R Tl 81 98 $iak
FM @t TR & Ufd i UTfad ohdT @ oifchd AM chl et
31fer gy §Y smasaear gidt &1

Q23. What adjustment is needed to align the local
oscillator frequency in a superheterodyne
receiver? / Refler & dteret sifefiaeR
fhedht ol awmafa &= & forg @ e afee?

(a) Match it to the incoming signal frequency / 39 3
aret et & fihad<dt & A er

(b) Offset it by the intermediate frequency (IF) / &
geifeue fhadet (IF) & SifRde eT

(c) Decrease the signal bandwidth / R ssfagy &t
hH hAT

(d) Increase the RF gain / RF 74 @t IgMT
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Ans. b | Sol. : The local oscillator frequency is offset
by the IF to mix and produce a constant intermediate
frequency for processing. / @teher SiTeiiciex Thadet &l IF
ZRT 3iTthye fohar ST g d1feh e aeh miafd & fog T
@R geiifeue fhadslt Sca= &t 511 98|

Q24. How does increasing the sampling rate in
PCM affect the signal? / PCM # ufdiT R sg=t &
e R = yvTa gsdar @2

(a) Reduces noise / MR @l A AT &

(b) Reduces bandwidth requirements / defagy &t
HTIGRTSHT I HH Hedl &

(c) Increases accuracy of signal representation / et
ufafafera & Iéiehdr derdt &

(d) Reduces quantization error / aaierssia el &F
FATE

Ans. ¢ | Sol. : Higher sampling rates capture more
data points, leading to more accurate representation
of the analog signal. / 3= SufeiT & ifdes e foig her
! g, o garai e a1 sifdres aétar ufaffaa giar 81
Q25. What happens when the IF bandwidth in a
superheterodyne receiver is too wide? /
gueeedsrs Refter 7 IF Ssfagy aga @it g wan
gl g?

(a) Better selectivity / SgdR TI-ATHRT

(b) Increased noise and interference / R 3R g&a&iq &
I

(c) Reduced receiver sensitivity / REfar Fi Taeasfear &
et

(d) Improved signal amplification / fa Treftfthchee &
QR

Ans. b | Sol. : A wide IF bandwidth allows unwanted
signals and noise to pass through, reducing
performance. /| T3I IF defagy sraifedd Ra sk R &t
U g &t 8, f9ed vesiH & gt Sirar g1

Q26. What is the purpose of quantization in PCM
systems? /| PCM wonifarat & gaiergsie &1 3829 T 82
(a) Amplify the signal / Rr=ieT &t sIgT

(b) Assign discrete values to sampled signals / ua
forq 77T e oY 3rgad A T

(c) Remove noise / TR @ ge™T

(d) Reduce signal bandwidth / e defagy @t &a &
Ans. b | Sol. : Quantization converts the continuous
range of sampled values into a set of discrete levels
for digital processing. / adiergsiA duet fhy g A Hi
gad 2oft & f2fSea mafdin & e s/add TRl & geaar 8|
Q27. What is the primary advantage of pulse
modulation techniques like PWM and PPM? / PWM
3R PPM Sieft Uewt Ais[e2E deh-ilahl o1 T&A #1H /T 872
(a) Reduced complexity in circuits / @fche &t STfeerdr &
Gl

(b) High resistance to noise / 2R & ufd 3= ufaRiy

(c) Lower bandwidth requirements / &8 defagy
SHTIThdTd

(d) Easier demodulation / e feAtsAe

Ans. b | Sol. : Pulse modulation techniques like PWM
and PPM are less affected by noise, ensuring high
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signal fidelity. /| PWM 3R PPM St et ATsycie™ dehrtch
R & A gTfad gidt 8, foas 3= Rt fst gifsa gt 81
Q28. Why is modulation necessary for radio
communication? / 24} HER & forg AfsgR= =t
ATk 8?

(a) To reduce signal power / R UTaR &t &F & &
fog

(b) To increase signal frequency / et fthad<l @t sIg
& fag

(c) To enable long-distance transmission / sl g &
TR St G&H A & folg

(d) To improve antenna efficiency / S&HT gerar & guR
& & forg

Ans. c | Sol. : Modulation allows the transmission of
signals over large distances by embedding them onto
high-frequency carrier waves. [ Ategeis™ 3= e
PRI 99 W A Pl TS Teeh idll g deh gL h
srgafa &ar 8

Q29. Which block in an AM transmitter would you
check first if no carrier signal is present? / afe =g
iR f@er Sufda a8 &, at g ugat AM giasier &
foha =ATeR i st HA?

(a) Modulator / #Afgetex

(b) Oscillator / 3ifeieiex

(c) RF Amplifier / RF TR=ithRR

(d) Mixer / AR

Ans. b | Sol. : The oscillator generates the carrier
signal, so it is the first component to check when no
carrier is present. / 3iiiiciex HRAR et 309 =T 8,
3afay HRIR SFUfRAT g R Tod ugt 3Th! S &t 511t 1
Q30. What happens when the bandwidth of an FM
signal is reduced significantly? / 5@ FM f& et <hY
defagy =t wrht ww w Rar s & at a7 gar g?

(a) The signal quality improves / e & oraT & gUR
BT g

(b) Noise immunity decreases / 2R UfaRier & gt ST &
(c) Frequency deviation increases / fthaa< foae™ agar
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(d) The transmission range increases / ZAHAM I 9¢
STl &

Ans. b | Sol. : Reducing the bandwidth in FM systems
limits the frequency deviation, which decreases the
system's ability to resist noise. / FM womiferat & sefagy
! A A 9 Theadt e Hiffa gt srar 8, e AR
TfeRYey Y eaT e g STl B

Q31. What happens if the local oscillator frequency
in a superheterodyne receiver is unstable? / af
gurgedsred Reflar # dlera sifficter fhad«t sifer gt
t = ghm?

(a) Signal clarity improves / f&wieT &t TedT & guUR g1 &
(b) Signal-to-noise ratio decreases / RFa-g-Arest
AT HH B ST 8

(c) Desired signals are not properly tuned / giféa
Roverer et &1 & o T 8 &

(d) Bandwidth increases | Sefagy 5ig St &

Ans. c | Sol.: An unstable oscillator frequency leads to
improper tuning, causing the receiver to miss desired
signals. / If@R siieieiex fhaddt & RoT sigfa =T
gidt &, oo Refiar aifed e ol gehe & srather BT 81
Q32. How does FM differ from AM in terms of noise
performance? [ 2R ug2iH & amet & FM AM & &9 fag
&?

(a) FM is less affected by noise / FM TR & &# gifad
glar g

(b) AM is less affected by noise / AM 2R & &\ gTfad

GRS

(c) FM and AM have identical noise performance / FM

3R AM &7 TR WeRi= 9914 giar &

(d) FM is more affected by noise / FM iR & 3ifda
gTferd gar &

Ans. a | Sol. : In FM, information is encoded in

frequency variations, which are less affected by noise
compared to amplitude variations in AM. /[ FM #,
SR heredt uRad=T & gwhle &l STt 8, STt AM &l geT
# R @ oA g gidt 81
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