
Directorate General of Training (DGT) under the Ministry of Skill Development & Entrepreneurship, undertakes steps 
from time to time to improve its various aspects in line with changing market and industry requirements. The curriculum 
of each CTS trade has been reoriented with appropriate National Skill Qualification Framework (NSQF) level. Revised 
curriculum for Electronics Mechanic trade has been made NSQF Level 4 compliant under Electronics and Hardware 
sector (effective from September 2022 admission session).

In keeping these latest changes, this volume has been updated to be fully in line with the latest curriculum of Electronics 
Mechanic trade as per Modular pattern. It contains complete and comprehensive well illustrated theory matter in addition 
to rich collection of multiple choice questions on All India Trade Test pattern. Thus this book, complete in all respects, 
fully serves the needs of instructors and especially the trainees to thoroughly understand and learn and prepare for 
the trade test with confidence.

This book is complete in all respects for the theory subject of Electronic Mechanic trade for its full duration of two years.

Additional Special Feature: A big set of 12 Model Papers as per Latest NSQF Level-4 Annual A.I.T.T. Exam (6 Papers 
each for 1st year and 2nd year) has been given for the benefit of trainees to give exam with confidence and achieve 
success.

It is firmly believed that this 3-in-1 volume, viz., 

	 1.	 Trade Theory
	 2.	 Assignment (MCQs with Key)
	 3.	 Revised NIMI-pattern Model Papers (Solved) for A.I.T.T. Annual Exam.
will be of great help to trainees to learn and understand theory subject of Electronics Mechanic trade and also equip 
them to face Annual A.I.T.T. Exam with confidence.

It is hoped that my effort will be able to fulfil the requirements of trainees and instructors. Suggestions from learned 
readers will be gladly accepted.

— Author

Preface to Latest (NSQF Level 4 Compliant) Edition
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	 1.	 Introduction................................................................... 3–9
Electronic Mechanic; Safety Precautions; First Aid; Artificial 
Respiration; Fire Extinguishing; Safety Symbols; Earthing; 
Hand Tools; Response to Emergencies; PPEs–Personal 
Protective equipments

		  Assignment/Test—Solved............................................ 8–9
	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions

	 2.	 Fitter Theory.............................................................. 10–28
Introduction; Files; Hammer; Chisels; Hacksaw; Steel 
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Die; Fasteners; Holding Devices; Threads and Their 
Applications; Metals and Alloys
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DMM (Digital Multi Meter); Transistorised LCR Bridge; 
Digital LCR meter; Moving Iron Meter; Hot Wire Meter
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Dry Cell; Lead Acid Cell; Edison Cell Or Nickel-Iron Cell; 
Nickel Cadmium Cell; Source and Load E.M.F., Grouping 
of Cells; Capacity of A Battery; Battery Charging; Battery 
Charger; Charged and Discharged Conditions of a 
Battery; Relative Density and Hydrometer; Maintenance 
of Batteries; Efficiency of a Battery
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	  • 	Key to Multiple Choice Questions
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Introduction; Block diagram of CRO; CRT : Cathode-
Ray-Tube; Deflection System Used in CROs; Circuit of 
CRO; Cathode Ray Oscilloscope’s Panel; Measurement 
of Voltage and Current by CRO; Measurement of Phase 
and Frequency by CRO; Multi Trace Oscilloscope; Storage 
Oscilloscope; Oscilloscope Probes; DSO: Digital Storage 
Oscilloscope
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	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions
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Soldering; Solders; Wax or Fluxes; Soldering By Electric 
Soldering Iron; Soldering Precautions; Electric Soldering 
Iron; Soldering Gun; Soldering Station; Desoldering Station
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	  • 	Key to Multiple Choice Questions
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Passive Components; Kirchhoff’s Voltage Law and 
Kirchhoff’s Current Law (KVL and KCL); Resistors; 
Inductors; Capacitors
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	 10.	 Magnetism and Electromagnetism..................... 115–121
Magnet; Properties of a Magnet; Molecular Theory of 
Magnetism; Types of Magnets; Preparation of Artificial 
Magnet; Electromagnetism; Magnetic Terms; Electric 
Bell; Relay; Types of Relays; Electro Magnetic Relay; 
Thermal Relay
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	 11.	 Power Supply Circuits.......................................... 122–141
Transistor and Diode Numbering; Transistor Bases; Typical 
Identification Numbers of Semiconductor Devices; Semi-
Conductors; ‘P’ and ‘N’ Type Materials; P-N Junction; 
Forward and Reverse Biasing; Diode’s Specifications; 
Filter Components; Ripple Frequency and Ripple Factor; 
Zener Diode; Varactor Diode; Tunnel Diode; Diode 
Packages; Half-Wave Rectifier; Full Wave Rectifier; 
Comparison of Half-wave and Full-wave Rectifiers;  Bridge 
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Working Principle of Transformer; Power Transformer 
Construction; Classification of Transformers; Types 
of Cores used in Transformers; Specifications of a 
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up-and Step-down Transformers; Isolation Transformer; 
Turns Ratio; Impedance Ratio; Transformer Efficiency; 
Transformer Losses; 3-phase System; Power Factor; 
Importance of Power Factor in the Industry; Reactive 
Power; 3-phase Transformers

		  Assignment/Test—Solved.................................... 150–151
	 •	 Multiple Choice Questions
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Voltage and Current Terminology; Transistor Parameters; 
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as a Switch; Transistor as Amplifier; Input and Output 
Impedance; Transistor Packages
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	 15.	 Amplifiers.............................................................. 168–183
Introduction; Classification of Amplifiers; Amplifiers 
Classified on the Basis of Frequency; Amplifiers Classified 
on the Basis of Mode of Operation; Amplifiers Classified 
on the Basis of Coupling Methods; DB and DBM (decibel 
and decibel-milliwatt); Amplifiers Classified on the Base of 
Power; Cascade Amplifier; Feedback; Negative Feedback 
Amplifier Circuits; Emitter Follower; High Frequency 
Transistor Limitations; Transistor Biasing Circuits; Bias 
Stabilisation Techniques; Voltage Amplifier and Voltage 
Gain; Loading Effect; Transistor Configurations
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	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions
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Introduction; Essential Requirements of an Oscillator; 
Types of Oscillators; Tuned Collector Oscillator; Hartley 
Oscillator; Colpitt’s Oscillator; Clapp Oscillator; Crystal 
Oscillator; Phase Shift RC Oscillator; Multivibrator; Wein 
Bridge Oscillator; Transistor Power Ratings; Analog IC 
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	  • 	Key to Multiple Choice Questions
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Introduction; Time Constant of RC Circuit; Time Constant 
of Rl Circuit; Wave Form; Waveform Terminology; 
Differentiating Circuit; Integrating Circuit; Clipping Circuits; 
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Introduction; FET (Field Effect Transistor); FET Parameters; 
Application of FET in Measuring Devices; SCR (Silicon 
Controlled Rectifier); TRIAC; DIAC; UJT (Uni Junction 
Transistor); MOSFET (Metal Oxide Semiconductor Field 
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	 19.	 MOSFET and IGBT................................................ 204–208
Introduction; FET: Field Effect Transistor; MOSFET: Metal 
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	  • 	Key to Multiple Choice Questions
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Led (Light Emitting Diode); Photo Diode (Photo Voltaic 
Cell); Photo Transistor; IRLED (Infra-red Light Emitting 
Diode); LDR (Light Dependent Resistor); Optical Sensor;  
Opto-Couplers; Opto-isolation; Laser Diode

		  Assignment/Test—Solved.............................................211
	 •	 Multiple Choice Questions
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	 21.	 Basic Gates........................................................... 212–234
Introduction; Logic Levels; Introduction to Digital 
Electronics; Digital Codes; Binary System; Binary 
Arithmetic; Boolean Algebra; Octal System; HexaDecimal 
Number System; BCD, XS-3 and Gray Codes; ASCII 
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Universal Property of NAND and NOR Gates; Logic 
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Encoder and Decoder; Multiplexer and Demultiplexer
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	  • 	Key to Multiple Choice Questions

	 23.	 Flip-Flops and Counters...................................... 243–249
Introduction to Flip-flop (FF); SR Latch or SR Flip-flop; 
Gated SR Latch or Clocked SR Flip-flop; D Latch or D 
Flip-flop; Edge Triggered D flip-flop; JK Flip-flop; T Flip-
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Flip-flops; Introduction to Counter; 4-bit Asynchronous or 
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Ring Counter; Up-down Counter; Synchronous Counter
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	  • 	Key to Multiple Choice Questions
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inverting Voltage Amplifier; Inverting Voltage Amplifier; 
Voltage Comparator; Other Applications of Operational 
Amplifier; Linear and Non-linear Applications of operation 
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	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions
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	 1.	 Electronic Cables and Connectors............................. 3–9
Introduction; Types of Electronic Cable; Cable Trays; 
Cables Diagram Conventions; Connectors

		  Assignment/Test—Solved............................................ 8–9
	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions

	 2.	 Computer Hardware and Networking..................... 10–22
Introduction; Basic Blocks of a Computer; Hardware; 
Motherboard; BUS; Input/output Devices; Keyboard; 
Mouse; Monitor; FDD (Floppy Disc Drive); HDD (Hard disc 
drive); Pen Drive; CD and DVD (Compact Disc and Digital 
Video Disc); CDD and DVDD (Compact Disc Drive and 
Digital Video Disc Drive); Software; Printers

		  Assignment/Test—Solved........................................ 21–22
	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions

	 3.	 Computer OS............................................................. 23–33
Introduction; Windows O.S. (Windows Operating System); 
Files; Folder; Saving a File; Copying a File; Deleting a 
File; Retrieving (Restoring) a File; Post (Power On Self 
Test); BIOS (Basic Input/Output System) or Booting; 
Ports; Internet; Networking of Computers; LAN (Local 
Area Network); Ethernet; WAN (Wide Area Network); 
MAN (Metropolitan Area Network); ARCNET (Attached 
Resource Computer Network); PROFIBUS (Process Field 
Bus); Controlnet

		  Assignment/Test—Solved........................................ 32–33
	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions

	 4.	 Operating Windows and MS Office......................... 34–43
Introduction; MS Windows; Starting a Computer; File 
Management; Display and Sound Properties; Font 
Management; Installation/removal of a Program; Setting 
and using of ‘Control Panel’; Application of ‘Accessories’; 
Various I.T. Tools Applications and Drawing Features; 
Components of Desktop; MS Word (Microsoft Word); 

Mail Merging; Tables and Borders; Printing of Document; 
Powerpoint; To shut Down Windows; Internet

		  Assignment/Test—Solved.............................................. 43
	 •	 Multiple Choice Questions
	  • 	Key to Multiple Choice Questions

	 5.	 SMD Technology....................................................... 44–47
Introduction; Types of SMD Devices; Advantages of SMD; 
Soldering of SMD; Reflow Soldering of SMD; Tips for 
Hardware Selection; Inspection of SMD PCB; Electronic 
Circuit Simulation Software; PGA (Progammable Gate 
Array); IC Crimping Tools

		  Assignment/Test—Solved.............................................. 47
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	  • 	Key to Multiple Choice Questions

	 6.	 Protection Devices................................................... 48–51
Introduction; Fuse Rating; Fuse; MCB (Miniature Circuit 
Breaker); ELCB (Earth Leakage Circuit Breaker); 
Contactor; Relay; Electromagnetic Relay; Thermal Relay

		  Assignment/Test—Solved.............................................. 51
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	  • 	Key to Multiple Choice Questions
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D.C. Motor; Fundamental Requirements of a DC Motor; 
Name Plate and Specifications of DC Motor; Fleming’s 
Left Hand Rule; Armature Reaction; Starter; Types of 
D.C. Motors; Speed Control of D.C. Motors; Reversing 
the Direction of Rotation of DC Motor; AC Motor; Types of 
A.C. Motors; Name Plate and Specifications of AC Motor; 
Synchronous Speed; Starting of Single Phase Motor; 
Starting of a 3-phase Motor; Speed Control of Induction 
Motors; Reversing the Direction of Rotation of an Induction 
Motor; Overload Relay (OLR); No-volt Coil (NVC); L.P. 
Motor; Stepper Motor

		  Assignment/Test—Solved........................................ 61–62
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	  • 	Key to Multiple Choice Questions



viiContents
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Propagation; Terms Related to Radio Wave Propagation; 
Introduction to Antenna; Principle of Radiation; Antenna 
Parameters; Types of Transmitting Antenna; Various 
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		  Assignment/Test—Solved.............................................. 72
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	  • 	Key to Multiple Choice Questions

	 9.	 Modulation and Detection........................................ 73–85
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Modulation; Types of Modulation; Percent of Modulation; 
Modulation Index; Side Band; BandWidth;  Limitations 
of Amplitude Modulation; Amplitude Modulator Circuits; 
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		  Assignment/Test—Solved.................................... 100–103
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Architecture of 8051; Pinout of Microcontroller 8051; 
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		  Assignment/Test—Solved.................................... 138–139
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generating Transducers); Characteristics of Transducers 
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(Light Dependent Resistor); Earthing; Shielding; Safety 
Measures for Sensors; Rotary Encoder; Solenoid Valve; 
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Differential Transformer); IOT : Internet of Things

		  Assignment/Test—Solved.................................... 153–154
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