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Preface | y&dra=T

This book, Wireman, 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.

Ig Yk, arad, faenffa ot Sterfores udermait qun sRar-Ffea
T ST A Itherar R & I2%T € Aty Fu 9 AR fi TS &

599 fIga 35 w19, adheifu gl U gy, Seifafi gidm,
TrTafaferdt fered dor fet udter de wR sneTRa At ¢ Uy |
Uy dop afdrfera fomar mar &1

Ig g&dh DGT/NCVT gRT RUiRd T UTash ol UTe ehvdl 8
T FeTH NIMI gter S & Sy RIR &I 12 81 39 e 9Agd
3R ATAgTRe IUANT i &= 7 W@ gy WA fowam a1 81

39 g 7 &g Ty MCQs & 9g-Wa TRi—RoT, 99,
SN, 3R fRAsdwor—wR e oy # JgR foran man g, arfes
TeheUTcHeh TAET dT URIETT-deURdT i Gge fohdT ST Teh |

BRI 3839 had fdenfat wt ITI utsash®t gd NCVT gtenait d
IPE e o folg Ter a1 81 A8, dfceh 36 axahrdt a1 fAsht
g =t A ufoeaeff AR sraRl & forg oft daR S B

How to Study This Book | 39 G¥&idh o1 38T & the

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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Acknowledgment | 3THR

The content of this book has been developed with
reference to the official ITI syllabus and the guidelines
issued by the Directorate General of Training (DGT) and
the National Instructional Media Institute (NIMI). It has
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Syllabus

Modules

Trade Theory

Commercial Wiring

Wiring in commercial building their special precautions as per IE Rules, Lighting system for control
using motion detector, Wireless remote control for light and fans, Grounding, shielding and
routing, Installation of single phase and three phase on line and off line ups, CCTV camera,
Installation of inverter in domestic wiring, Wiring plan lighting fixtures receptacles and sensors for
bathing area , Multi storied building wiring, Temporary low voltage electrical panels and lighting
arrangements, for construction site.

Industrial Wiring

Industrial wiring, Estimation of load, cable size, bill of material and cost, Inspection and testing of
wiring installations, Special wiring circuits - Hospital, godown tunnel and workshop, Types of cables
and their uses.

Illumination

Illumination terms - Laws, Low voltage track system, Decorative lamp circuits with drum switches,
Kitchen under cabinet lighting, Fluorescent lamp, Assemble, program and practice on DMX
controller for operation of PAR lights, LED video wall panel applications.

CFL & LED Lamps & DC
Regulated Power

Supply

Resistor: Color code, types and characteristics

Solar Power Plant

Solar energy, Angle of inclination of radiant light, Solar DC domestic application.

Cable Joints

Underground (UG) cables - construction - types - joints - testing

Electric vehicle

EV scenario in India and EV charging

Domestic Appliances

Electric bell and buzzer, Non - automatic electric iron, Induction heater, Food mixer, AC ceiling fan,
Washing machine, Conventional and frost-freerefrigerators, Pump set, Window air conditioner, Split
air conditioners.

Basic Electrical Wiring
and Winding

Concentric/distributed, single/double layer winding and related terms

Wiring Installation

Concept and principles of estimation and costing.

Modules

Workshop Calculation & Science

Friction

Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of
friction, simple problems related to friction, Friction - Lubrication, Friction - Co- efficient of
friction, application and effects of friction in workshop practice.

Estimation and Costing

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

Elasticity Elasticity - Elastic, plastic materials, stress, strain and their units and young’s modulus, Elasticity
- Ultimate stress and working stress.
Algebra Algebra - Addition, subtraction, multiplication & division Algebra - Theory of indices, algebraic

formula, related problems.

Profit and Loss

Profit and loss - Simple problems on profit & loss, Profit and loss - Simple and compound
interest

Modules

Engineering Drawing

Reading of Electrical
Sign and Symbols

Reading of electrical sign and symbols, Wiring symbols, Symbols pertaining to contactor and
machines, Graphic symbols for transformer.

Sketches of Electrical
components

Sketches of electrical components, Sketches of cable components, Sketches of transformer
components.

Reading of Wiring,
Layout and Earthing
Diagram

Reading of electrical wiring diagram and layout diagram, Reading of pipe earthing diagram,
Drawing the schematic diagram of plate earthing.

Drawing of Electrical
circuit diagram

Drawing of electrical circuit diagram.

Drawing of Block
diagram of
Instruments &
equipment of trades

Drawing of block diagram of instruments & equipment of 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.
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Trade Theory

4. CFL & LED Lamps & DC Regulated Power Supply | fiewge v«
Tegst v aoar St fafRafaa arar aws

4.1 Resistor: Color Code, Types and Characteristics | ¥%R: &eR &ls, UFR

3R fAteard

FUNCTIONAL ROLES | &rafcias yfaaTd CONSTRUCTION | fAwfor CLASSIFICATION | ffeor
. Carbon Composmon ‘;:'
1. Current Control | &Rt faizror Lead Wire (Axial) —s, Fixed PIE HUIOIL
isto Metal Film —> Wire Wound
\é%llljz:g: Reﬁshsitmor Controls | MetaI/Carbc%gilirQ ﬁz%aﬁ%n Hgleﬁ%:;
BT b e G I=V/R g Variable 6??
Insulating Coating EndCaps  [——» pegistors  —> Y370
e :',‘\olor Ban dsqz%w wRaddta Potentiometer  Rheostat
2. Voltage Division | dieest fammem e iR Rtz
A I pme e i Special
‘3?' %‘;’{%ﬂp ; 1 g Rgswftors —
Vlgyg se Ry | Voltage levels ead Wire (AXIaI) i \ : RS Thge;ﬁmrmismr q;g‘%‘im V-aﬁma”m
il et 'R wlts awr (rafta) i i .
A Ry T COLOR CODE SYSTEM | 1 %l yomeit
g?g%“eads Band 'I\Band 2 Mulliplie‘r/ Tolerance
3. Protection | & POWER RATING (BY SIZE) | . :
PR gRT 150W =1L
e 10W ) COLOR | NUMBER | MULTIPLIER | TOLERANCE
rown -
= D—= === Red 2 7x10° 2 5%
H i 7 Orange 3 7x103
LED Resistor PolTin ™ Golcomeer) ey - T
(m"?um) @7 ) Yol Orange Goid 47 10° = 47kQ (£ 5%)

Fig. 4.1: Resistor Construction and Color Code System | ufeRleres Y ER==T gd 1 s HoTet

Definition (Fig. 4.1)

A resistor is a passive electrical component used to
oppose the flow of electric current in a circuit. It
provides resistance, which is measured in Ohm (Q).
The main role of a resistor is to control current and
maintain required voltage levels in electrical and
electronic circuits. It also protects components from
excessive current.

Introduction

Resistors are essential components in all electrical and
electronic circuits. In CFL lamps, LED drivers, and DC
regulated power supplies, resistors are used for
current limiting, voltage division, and biasing of active
devices. They help in stabilizing circuit operation and
ensuring safe working conditions by preventing
overcurrent.

Classification

Based on Construction:

Carbon composition resistors are made of carbon
powder and are low cost but less accurate.

Carbon film resistors use a thin carbon layer and
provide better stability.

Metal film resistors offer high precision and reliability.
Wire wound resistors are made by winding resistance
wire on a core and are suitable for high power
applications.

Based on Operation:

Fixed resistors have constant resistance value.
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gRuraT (Fig. 4.1)

AR e Mfeha faggd sraaa g et suaiT akay d
faeld 4T o gaTg a1 Rty et o forg fohar ST 81 38
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T e 4T Bt A e ofk R vd saaif e
gRuf & sy dicest TR I9TY RG-T & | I8 31aadi ahl
3 eh URT & T GR&T IS ol 51

gf=r

e T+t faggd ga solaifen aikget & sirasaeh saad 8l
CFL @, LED gr8ar a1 DC VeI s UTer Iwls # e
T IUTNT YRT HAT A, Tt (AT U7 Tfcha IO
o 1A & o fovar ST @1 2 ulRuy & dareq ot @R
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ffepvor
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Variable resistors allow adjustment of resistance such
as potentiometer and rheostat.

Special resistors include thermistor (temperature
sensitive), LDR (light dependent), and varistor (voltage
dependent).

Constructional Features

Resistors are constructed using materials like carbon,
metal film, or resistance wire on a ceramic core. They
are coated with insulating material for protection.
Lead terminals are provided in axial or radial form for
easy mounting. Power rating is indicated by size;
larger size resistors can handle higher wattage.

Color Code (Basic)

The value of a resistor is indicated by color bands
printed on its body. Each color represents a number,
multiplier, and tolerance. This system helps in easy
identification of resistance value in practical work.

Trade Theory

uRadt Siex & ufeRty &t gamaifed foar ST 9ehdar g o
qefrdier ok Rafeel

fasiy Aorex & ufffex (argam dagasiie), LDR (Uhier
fAeRR), g IRwR (aiRs AR) A &1

fRutoeres fastuarg

AR op1 FATToT dhre, dee fthed a1 fRARfAe ik R Rty
IR S gerAt & fohar Sirar 81 58 gRem & oy g=geifen uared
T opie fopar Sirar 81 ofts efifaar siefia ar Aega =0 & smam
AR & foiw e fohy SiTa €1 Umer e 3R gRT garfs
STl 8; 92 TR & AT 311k a1 & THTeT Gehd &

TR IS ()

IR T A 3Th IRR TR Jfed 31 § gRT 01 A1t 81
Uk AT Yeh TEAT, T[0Tk dT GgLfierar sl ax0idr 81 a8
TUTTelt STagTiRes shrd | ufaRier A1 bt S uga &
TETIdl et gl

4.2 Resistor Color Code| ¥}A%R el il

( RESISTOR COLOR CODE READING METHOD | ¥feRtera 311 is v fafer )

READING STARTS FROM THISSIDE  TOLERANCE BAND SPACED AWAY | RESISTOR COLOR CODE TABLE | wfoRas 31 15 arferet
g TRABZY

ARG IYS
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B-48 NEEE il
1st DIGIT: 1 —T | T— 1st DIGIT: 1
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3‘3@]‘. ﬁ"m I H i .
- m MULTIPLIER: 103 TOLERANCE: £0.1%
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R1

+

- ;{gz V(out)

LED CIRCUIT )
LGS C T ng
I(MAX) LIMITATIUN
VISQURCE). C\D
< NER

RESISTOR SELECTS R FOR I(MAX)

R2

V(out)

WTTeqe Aot POWER FORMULAS | 21f & g

2 V2
« R1,R2 DIVIDE INPUT VOLTAGE = = =
Sl P=VI P I R P=T7
Vol =¥ P= PADWSER V= Vg||:1'!'sAGE I= ?AUR;!SENT R= RSIS{IBS!EANCE
fout) = Vi) * |7 [ I i

Flg 4 2 ReS|stor Color Code Reading Method | wﬁﬂwwaﬁgm

Introduction to Color Coding (Fig. 4.2)

Resistor color coding is a standard method used to
identify resistance value, tolerance, and multiplier
using colored bands. It is mainly used in small
resistors where numerical marking is not possible due
to limited size. This system helps technicians quickly
identify resistor values during wiring and repair work.

Standard Color Code Table

Standard colors represent digits from 0 to 9 such as

Black (0), Brown (1), Red (2), Orange (3), Yellow (4),

Green (5), Blue (6), Violet (7), Grey (8), White (9).

Multipliers are represented by the same colors in
www.teachtoindia.com

Thel? hifS o1 aR= (Fig. 4.2)

& A1y T ufaRiy A, SRy 3R AR &l Ugda e
& forg forar Sirar 81 39eRT 7R U 9 i W d Iuah
foraT STTaT & STet WA STTehR o hIRUT TATHS 3ichd T3d
I8! BIdTI TG YUt deh-1TRIT! ehl arafeT SfR IRed & &
R e A i <fter U= o H GErIdT aRdl 21
HT-eh e} IS difeteht

ATk J10 T 9 deh o 3ichl ot g21fd & S Black (0),
Brown (1), Red (2), Orange (3), Yellow (4), Green (5),
Blue (6), Violet (7), Grey (8), White (9) | AceITIRR &t
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powers of ten. Tolerance is indicated by Gold (+5%),
Silver (#10%), and no band (+20%).

Band Identification

In a 4-band resistor, the first two bands indicate digits,
the third band is multiplier, and the fourth band
shows tolerance. In a 5-band resistor, the first three
bands are digits, followed by multiplier and tolerance.
In a 6-band resistor, an additional band shows
temperature coefficient.

Reading Method

Reading starts from the side where bands are closer.
The tolerance band is usually spaced slightly away.
Values are decoded step by step from left to right.

Characteristics of Resistor

Important characteristics include resistance value,
tolerance, power rating, temperature coefficient,
stability, and noise.

Schematic Diagram
A fixed resistor is represented by a zig-zag line, while
a variable resistor is shown with an arrow across it.

Applications

Used in LED current limiting, voltage divider circuits,
transistor biasing, power supply load circuits, and
CFL/LED driver circuits.

Examples

In an LED circuit, a resistor is selected to limit current.
In a voltage divider, two resistors divide input voltage
into required output.

Power Formula
2

%4
P=VI=I’R= R
Power is calculated to ensure proper wattage

selection.
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Y ! g1dl # I8l TN gRT &I fohar Simar g1 2feid Gold
(£5%), Silver (+10%) 3R faT1 58 (+20%) gRT &IfaT STTaT
&

ds ygaE

4-§3 AT & Uget &t §8 3ich axfd 8, ORI 98 A IR
giaT & 3R It §s efery eifar 81 5-5s ¥/ & ugat I
& 3ieh gid €, 3T 1E AR 3R efeiid giaT &1 6-98
AR # gen sifafkea o arowT Toties qerfar 81

&fdw fafe

Qf 39 e @ yRY Fi St & STef 57 urg-urd g &
IR g IHTId: ST 37eRT gt IR §IdT g | |1 &l a6 &
3¢ h § TRUTEG diich 9 Uel SIIdl g

MW g0

Hegeaqut 7ot # ufaRiey A, Siered, UraR T, o ot
R iR Afsst A g1

Ry RE
Ueh R AR ol [SIT-S1T @1 gIRT g=1fan STt g, Stafeh
TRad=1T AR ot 39 IR IR & 1 g2ufar ST 8|

STIIETT
LED o1 Hifid &<, dieest f3arger ukuy, gifSieex arafd,
UTeR WATS of1s Ry, o7 CFL/LED grgar ulkuef & Iuaht
foraT ST 81
ISTERT
LED uRuy & T TfAa & o forg ¥/ o1 =g+ o
ST 81 A fearger # af TR 3Ye ieesT ol SMTadeh
3M3eye | favifoid ohd 81
TR g
V2
P=VI=I*R=—

IR 91 T GRfYd st o g urer &Y oM i St
gl

77



Teach To India Publication

4.3 Compact Fluorescent Lamp (CFL) |

Glass Tube (contains
mercury vapor and inert gas)

T T4 (URT T 3R
Hfsra T miva 9)

Phosphor Coating
HIEHR BT

COMPACT FLUORESCENT LAMP (CFL) | i*iae TFeRIde ¥ (CFL)

Glass Tube
T &8

Trade Theory

e GARIAE @™ (CFL)

Phosphor Coating  Mercury Vapour

/ Electrodes
Integrated Electronic Ballast
q%l@a RS dare
: Electrons emitted Phosphor Coating
. High-Frequency ; Sp 2
Rectifier Inverter by Electr%s U"g;/é?;%lo(nUV) IR e
N .
AC Supply \g’ ~ o White
from Mains ol _f\/— = @ —> Light
A = T~
; High-Frequency V.
Filter AC Output Mercury Vapour Visible Light
Capacitor g@_;ﬁé’qﬂ (inside tube) 9T YT
fheer FAftrex ot URT T (SH & 3iR)
Contact Pins AC INPUT MERCURY VAPOUR EXCITATION VISIBLE LIGHT PRODUCTION
U oA T g TRT AT ST 9 YT S

Fig. 4.3: Compact Fluorescent Lam

Introduction (Fig. 4.3)

A Compact Fluorescent Lamp (CFL) is an energy-
efficient lighting device used in homes, offices,
schools, and industries. It produces more light while
consuming less electrical power than a traditional
incandescent lamp. In the Wireman trade, knowledge
of CFL lamps is important because they are widely
used in electrical installations and maintenance work.
Definition

A Compact Fluorescent Lamp (CFL) is a gas-discharge
lamp that produces visible light by exciting mercury
vapour inside a phosphor-coated glass tube. It
contains an electronic ballast that converts the supply
into high-frequency current for efficient operation.
Need for CFL

The need for CFL lamps arose because incandescent
lamps consume more electricity and have a shorter
service life. CFL lamps help reduce electricity
consumption, lower electricity bills, and provide better
illumination with less heat generation. They are
suitable where energy saving is important.
Advantages over Incandescent Lamp

Consumes about 70-80% less electrical power.
Produces more light for the same power
rating.

Generates less heat during operation.

Has a longer service life.

Reduces electricity bills.

Suitable for domestic and commercial lighting.

Construction
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p (CFL) | sririiae weiiRidie o (CFL)

gf¥=rT (Fig. 4.3)

PIFITR FARIHE A7 (CFL) Teh Soii-ghRreT UehlT IUT 3,
o genT IuTiT R, sprafer, foenerat aur e & fohar ST
81 9g URuies duéied (Incandescent) ¥ &t g1 J &A
faega fery Sl WU e tfdeh TeRT=T Ua &hedl 8| araRA=
¢S | CFL &l A AT eh ¢ Rilfch SHhI IUANT faggd AT
JUT IG-T@1G AT H aTgeh =9 9 fehar ST g1

gRarT
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TRIER-AATU ahid T et oh TR I URT arsy <t
AT hch G=T UehIRT I hdl & | SHH Teh Seldi+eh
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Tch I I FRIAATdeh HaTfeld ehdl g

CFL &Y smasadsar

CFL %1 Y 3fTaegehal g6fiy gs arlfeh dradied oy 3ifdeh
fae[d Soif hl U ed & T I Sita-Tehle hH BIdT g
CFL <t/ faggd it &t arard ohxd 8, forstett oh foret @l &
R § JYUT HH FHT IUF IR Y SR el UaH i 8
ST Soft el srad Ageaqul Bl 8, T81 3-1ehT SUANT IUGeH &
aradied av it g | AT

AT 70-80% ohH fae[d 21kt hl @ud e 8l
A ferT TR 31fereh Tepter & g

T h QR hH KT 39 el 8l

YT a7 Site 3Hfek gidn gl

fostett & foiet ont & T 81
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A CFL lamp consists of the following main parts:

1. Glass Tube

A bent or spiral-shaped glass tube contains mercury
vapour and inert gas. The tube provides the path for
electric discharge.

2. Phosphor Coating

The inner surface of the glass tube is coated with
phosphor powder. It converts ultraviolet (UV) rays into
visible white light.

3. Mercury Vapour

A small quantity of mercury vapour produces
ultraviolet radiation when electric current passes
through it.

4. Electrodes

Electrodes are fitted at both ends of the tube. They
emit electrons to start and maintain the electric
discharge.

5. Electronic Ballast

The electronic ballast controls the current and
converts the AC supply into high-frequency AC. It
improves efficiency and eliminates flickering.

6. Base (B22/E27)

The base provides mechanical support and electrical
connection with the lamp holder. Common base types
are B22 (Bayonet Cap) and E27 (Edison Screw Cap).
Working Principle

The working of a CFL lamp takes place in the following
steps:

Step 1: AC Input

The lamp receives AC supply from the mains.

Step 2: Rectification

The bridge rectifier converts AC into DC, and the filter
capacitor smooths the output.

Step 3: High-Frequency Inverter

The electronic ballast converts the DC into high-
frequency AC.

Step 4: Mercury Vapour Excitation

The high-frequency current passes through the
electrodes and excites the mercury vapour inside the
tube.

Step 5: UV Generation

Excited mercury atoms produce ultraviolet (UV)
radiation.

Step 6: Visible Light Production

The phosphor coating absorbs UV rays and converts
them into visible white light.

Practical Applications

CFL lamps are commonly used in:

e Homes

e Offices

e Schools

e Industrial lighting
Advantages

e High energy efficiency
e Longer service life

www.teachtoindia.com

Trade Theory

Tk CFL o ffeifEaa ger v € e =1 gl 81
1. &g &l Tl (Glass Tube)

et g8 A1 Fitel STTehR chl ehi<l ehl Feil H URT arsq q4T
fAfsha 9 o gift 81 a8 faega fe<arst &t anf uee st 8
2. ®IeRR 9 (Phosphor Coating)

hId hl Teil hl Hat Tdg TR BT UI3ex hl TRd gidl 8
g WIS (UV) forrort &l g2 g gemrer # uRafdd et g1
3. URT arq (Mercury Vapour)

AYSY AT # IUFRAT URT arey, fagld ot yanfgd g wR
RIS fafhRor Iau= hear &

4. satagis (Electrodes)

it & aHT R IR getagts o gid &1 A Setage Ieafsta
Feeh faggd fEEamst U a1 991Y 3@ d g

5. Soiagii<ieh aee (Electronic Ballast)
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e Less heat generation

e Good light output

e Lower operating cost

e Environment-friendly due to reduced power
consumption

Limitations

e Contains a small amount of mercury.

e Requires proper disposal.

e Takes a few seconds to reach full brightness.

e Not suitable for frequent ON/OFF switching.

e Performance decreases at very low
temperatures.

Trade Theory

o HH HBAT IUF AT §

o ITOT URILT ST

o A YT ANTd

o A [AE[d @Ud & HRUT YGTeRUT o iy AT
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o U THeh U &t H o Uchs o1 5|

e SR-gR ON/OFF &< & foy Suged gl &1
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4.4 LED Lamps and LED Driver | Tei$) &iu ud qaidst gser

LED Lamps and LED Driver | Tags! 94 Ud Tass! ggav
Diffuser Fuse Bf%igrge Rectifier LED LED /?rzay )
tﬂp Q'm S connected In §er|es
L DC Voltage it ggun s
LED Chips AC Inout R Aeew __ SR ary
("E? ﬂA{%’?g (220V AC) >
Tt \
(TSt ) WN —— Constant \
PCB (Printed Constand Filter * Current \\‘l
Circuit Board) A\ A T Capacitor;: Driver IC
it a@é@ (204t o=t forare =, N
wfdhe 91 -/‘ Rrdogd | $iRwer TR SRR N
Heat Sink (2203t ) l | N
s LEDA
Driver Circuit Housing e BT B 558 Q%SWJGH% (LEDs oonnectergaéseries)
gIEaR Wibe grelim : el
o 9w (3ot 3 3 werddh)
Construction of LED Lamp Internal Driver Circuit Schematic
TSS! oy P fmfor NaR® SR Afhe Ao-ag

Fig.4.4: LED Lamps and LED Driver | Tai33! &iu Qe Qersal 318ar

Introduction (Fig. 4.4)

LED (Light Emitting Diode) lamps are modern lighting
devices that convert electrical energy directly into
light using semiconductor technology. They consume
less electrical power, produce less heat, and provide
higher brightness than conventional lamps. In the
Wireman trade, LED lamps are widely used in
residential, commercial, industrial, and street lighting
installations because they are energy-efficient and
have a long service life.

Definition

An LED lamp is an electric lighting device that uses
one or more Light Emitting Diodes (LEDs) as the
source of light. It contains an internal LED driver
circuit that converts AC supply into a suitable DC
current required by the LED chips.

Need of LED Lamps
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gl (Fig. 4.4)
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LED lamps are used because they:
e Reduce electricity consumption.
e Provide higher illumination with low power.
e Have a long operating life.
e Produce less heat during operation.
e Require less maintenance.
e Helpin energy conservation.
Advantages of LED Lamps
e High energy efficiency.
e Long service life (about 25,000-50,000 hours).
e Instant ON without warm-up time.
e Low heat generation.
e Environment-friendly as they do not contain
mercury.
e Available in different colours and wattages.
e Strong and resistant to vibration.

Construction of LED Lamp
An LED lamp consists of the following main parts:
1. LED Chips
These are semiconductor devices that produce light
when electric current passes through them.
2. PCB (Printed Circuit Board)
The PCB supports the LED chips and provides
electrical connections between the components.
3. Heat Sink
The heat sink is made of aluminium and removes heat
generated by the LEDs, increasing their life.
4. Diffuser
The diffuser is a transparent or milky plastic cover that
spreads light uniformly and reduces glare.
5. Driver
The LED driver converts AC supply into regulated DC
current suitable for the LED chips.
6. Base
The base connects the lamp to the lamp holder and
provides electrical contact.
Working Principle
The working of an LED lamp is as follows:
1. AC supply enters the driver circuit.
2. The fuse protects the circuit from excessive
current.
3. The bridge rectifier converts AC into DC.
4. The filter capacitor smooths the pulsating DC
output.
5. The constant current driver IC supplies a fixed
current to the LED array.
6. The LED chips emit bright light.
7. The heat sink removes excess heat and keeps
the LEDs cool, improving efficiency and life.
Practical Applications
LED lamps are widely used in:
e Street lighting
e Domestic lighting
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e Emergency lighting

e Decorative lighting

e Industrial lighting
Advantages

e Saves electrical energy.

e Longer life than conventional lamps.

¢ Low maintenance cost.

e High brightness.

e Fast switching operation.

e Eco-friendly and mercury-free.
Comparison of CFL and LED Lamps

Feature CFL Lamp LED Lamp

E(c))\rlwv:l;mption Higher Lower

Efficiency Moderate High

Life Span 6,000-10,000 25,000-50,000
hours hours

Warm-up Time Required Instant ON

Heat Generation More Less

Mercury Content Present Not Present

Maintenance More Less

Trade Theory

o 3fteNfien Ui gy

o faga S & 9 AT B

o URURS AUl &l Jeor1 H 31fdeh ehrdeprat|
o IWREME AN FAI

o 3k THH UG T Bl

o & TILE ST &I

quiawémwamumgam
%hwwwaéﬁﬁwaﬁw
fagtwar CFL &g LED &g
faera @wua 3ifdren &HH
c&Tar qeH Hfden
FRIGIT 6,000-10,000 ¢ 25,000-50,000 &
T B BT THI FS THI AN G G Tl
T IgF g sl G
ORT (Mercury) gtar g el giar
TGREG 3ifden &HH

4.5 DC Regulated Power Supply | Sift 1ads grar g
BLOCK DIAGRAM OF DC REGULATED POWER SUPPLY | $eft ¥ei¥s urer weed st e

AC SUPPLY . TRANSFQRMER RECTIFIER FILTER CIRCUIT @ VOLTAGE REGULATOR
ot s ARG foheet wfdhe G [ |
230 VAC STEP DOWN AC TO PULSATING DC REMOVES RIPPLE CONSTANT DC OUTPUT
230 &t ot Ry 2+ ot ot wifee Sieft & e #t gerar g Bt aseye
W HO I HW

|
D

—

TYPES OF RECTIFIERS | SRWRR  ¥&R
Half-Wave Rectifier Bridge Rectifier
yef-avm fast RERR

....................................................................

REGULATED DC OUTPUT
fafAafia St smseye
TYPES OF FILTERS | fbee? & UBR |
Capac:tor Filter 1t (Pi) Filter
Tt (418) fobeer

[ e jsu{li

Fig.4.5: DC Regulated Power Supply | €=ft dges ureR T

Introduction (Fig. 4.5)

A DC regulated power supply is an important
electronic circuit that converts AC (Alternating
Current) from the mains into a stable DC (Direct
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uf¥=rT (Fig. 4.5)

SHft WIS TR TS Goh HETqof Setagi=an aRkuy g, it
A7 9 urd gt (Alternating Current) ot fRR i<t
(Direct Current) # uRafda ezar 81 sifdrerisr fagd gd
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Current). Many electrical and electronic devices
require a constant DC voltage for proper operation. If
the output voltage changes, electronic components
may not work correctly or may even get damaged.
Therefore, a regulated power supply is used to
provide a constant and reliable DC output.

Definition
A DC regulated power supply is a device that
converts AC input into a constant and stable DC
output voltage using a transformer, rectifier, filter,
and voltage regulator.
Need of Regulated DC
Regulated DC is required because:
e It provides a constant output voltage.
e It protects electronic devices from voltage
fluctuations.
e Itimproves the performance of electronic
circuits.
e Itincreases the life of electronic components.
e Itreduces noise and ripple in the output.

Applications
DC regulated power supplies are used in:
e Mobile chargers
e Television (TV)
e Computer SMPS
e Electronic training kits
e PLCsystems
e Microcontroller circuits
e Laboratory power supplies
e Communication equipment

Rectifier
Function
A rectifier converts alternating current (AC) into direct
current (DC).
Types of Rectifiers
1. Half-Wave Rectifier
e Uses one diode.
e Converts only one half-cycle of AC into DC.
e Simple but less efficient.
2. Full-Wave Rectifier
e Uses two diodes with a center-tapped
transformer.
e Converts both half-cycles into DC.
e More efficient than a half-wave rectifier.
3. Bridge Rectifier
e Uses four diodes connected in bridge form.

e Does not require a center-tapped transformer.

e Provides higher efficiency and better DC
output.
Filter Circuit
Explanation
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A filter removes the AC ripple present in the rectifier
output and produces smoother DC voltage.
Ripple
Ripple is the unwanted AC component remaining in
the rectified DC output.
Types of Filters
1. Capacitor Filter
e Uses a capacitor connected across the load.
e Stores electrical energy during voltage peaks.
e Supplies energy during voltage drops.
e Most commonly used filter.
2. LC Filter
e Uses an inductor (L) and capacitor (C).
e Provides better ripple reduction than a
capacitor filter.

3. n (Pi) Filter
e Consists of capacitor-inductor-capacitor (C-L-
Q).

e Provides very smooth DC output.

e Used in high-quality power supplies.
Voltage Regulator
Explanation
A voltage regulator keeps the output voltage constant
even when the input voltage or load current changes.
Need of Regulation
Voltage regulation is necessary because:

e Inputvoltage may vary.

e Load current may change.

e Electronic circuits require constant voltage.

e It protects sensitive electronic components.

Common IC Voltage Regulators
7805
e Output voltage: +5V DC
e Used in digital and microcontroller circuits.

e Output voltage: +12 V DC
e Used in communication and control circuits.

e Output voltage: -5V DC
e Used where negative voltage supply is
required.

Working Principle

The working of a DC regulated power supply takes
place in the following steps:

Step 1: AC Input

The circuit receives AC power from the mains.

Step 2: Transformer

The transformer reduces the AC voltage to a suitable
level.

Step 3: Rectification

The rectifier converts AC into pulsating DC.
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Step 4: Filtering
The filter removes most of the ripple and produces
smoother DC.
Step 5: Regulation
The voltage regulator maintains a constant output
voltage.
Step 6: Stable DC Output
A stable and ripple-free DC voltage is supplied to the
load.
Numerical Example
Problem:
A DC power supply uses a 7805 voltage regulator. If
the input voltage after filtering is 9 V DC, determine
the regulated output voltage.
Solution:
Given:

e Inputvoltage =9V DC

e Regulator = 7805
The IC 7805 always provides a fixed output of 5V DC
as long as the input voltage is higher than its required
operating voltage.
Answer:
Regulated Output Voltage =5V DC
Practical Applications

e Mobile chargers

e Television (TV)

e Computer SMPS

e Electronic experiment kits

e PLCsystems

e Microcontroller circuits

e Digital measuring instruments

e Industrial control systems
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4.6 Practical Exercise | uraifier srvam

Electronics Practical Exercises | Soiagii-ad WAIAIG 30

Trade Theory

Identification of Lamp Components | &7 ereel & Tga™

High-frequency

Current Limiting Resistor

Glass Tube Electronic Ballast PCB LED PCB (LEDs) ACSupply  Step-down  Bridge Rectifier Multimeter #ectdtex
TR A Folagie aoiree dradt (9. 230V) _ Transformer = fre] SRGTR

Fuse Q‘% R
Bridge Rectifier

ﬁq?-':! ] ﬁ\'}[ . .

Bndg%Recbﬁer FiIterCagacitor

Filter Capacit S C

ilter Capacitor witching |

fireex feafe st

Observe Bridge Rectifier Output | fast TRGTER 313eqe &1 s[@aia

Output Measurement

Objective (Fig. 4.6)
The purpose of these practical exercises is to help
Wireman trade students understand the construction,
working, testing, and comparison of electronic
components commonly used in electrical and lighting
systems. These activities improve practical skills in
identifying components, measuring voltages, and
understanding regulated power supplies.
1. Identify CFL Components
A Compact Fluorescent Lamp (CFL) consists of several
electronic and electrical parts. Students should
carefully open a faulty CFL (only under instructor
supervision) and identify the following components:

e Glass tube

e Electronic ballast PCB

e Fuse

e Bridge rectifier

e Filter capacitor

e High-frequency transformer

e Transistors

e Resistors

o Capacitors
2. Identify LED Driver Components
An LED lamp contains an LED driver circuit that
converts AC supply into regulated DC for LEDs.
Students should identify:

e Bridge rectifier

e Filter capacitor

e Current limiting resistor

e Switching IC
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PTG Y AC Input - Regulated DC for LEDs
Tl g - weedl & foe PRI SRR | Compare CFL and LED Power Consumption | ehueta si verédt fevieh wea Y gemm
Regulate and Measure Voltage with 7805 | 7805 & el dleewt 3! i 3k o= R I /0 [ /. Measuremem | CFL LED
Regulator Circuit (7805) 78051C Measure Input "a' i 20w | 10w
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~ Fig. 4.6: Practical Exercise | wraifyes srvamq

3824 (Fig. 4.6)
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e Transformer (if available)
e Output capacitor
e LEDPCB

3. Observe Bridge Rectifier Output Using a
Multimeter
Procedure
1. Connect the bridge rectifier circuit to an AC
supply through a step-down transformer.
2. Set the multimeter to DC voltage mode.
3. Measure the output voltage across the bridge
rectifier.
4. Compare the AC input and DC output
readings.
Observation
e Input: ACVoltage
e Output: Pulsating DC Voltage
4. Measure Input and Regulated Output Voltage of
a 7805 Regulator
The 7805 voltage regulator provides a constant 5V DC
output.
Procedure
1. Connect the regulator circuit.
2. Measure the input voltage using a multimeter.
3. Measure the output voltage.
4. Record both readings.
Observation

Measurement Typical Value
Input Voltage 8-15V DC
Output Voltage 5V DC

5. Compare CFL and LED Lamp Power Consumption
Students should compare the electrical power
consumed by both lamps.

Lamp Type Typical Power
CFL 20w
LED 10w

Observation

For similar brightness, an LED lamp consumes nearly
half the power of a CFL, making it more energy
efficient.

Solved Numerical Example
Problem:
A 7805 voltage regulator receives an input voltage of
12 V DC. Determine the regulated output voltage.
Given:

e Input Voltage =12V DC

e Voltage Regulator = 7805
Solution: The 7805 is a fixed voltage regulator that
always provides 5 V DC output when the input voltage
is higher than its required operating voltage.
Therefore,
Regulated Output Voltage =5V DC
Answer: 5V DC
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MCQ's | sgfaeredia as

Q1. What is the main advantage of a metal film
resistor over a carbon film resistor? / #ee fohew

AR 1 H= AT Fre fhew e Fr g A = 82

—=)))))

METAL FILM RESISTOR
(a) Higher accuracy and lower temperature coefficient
| 3= TélhdT SR A ATIH T[OTich
(b) Lower cost and higher tolerance / &% @FTd 3R I
gesfterar
(c) Greater power handling capacity / 3if& ife
BEIGERLCI
(d) Less resistance variation over time / 99T & 91 &y
gfeRte for=ar
Ans. a | Sol. : Metal film resistors provide better
precision and stability compared to carbon film
resistors, making them ideal for applications
requiring accurate resistance values. |/ #ee fther e
e fthed ISR I Jo1 # dgaRk Tdtehar 3R fRRar ueH
&l g, o8 g 9t ufoRty geat di srasgehar are
SN & g smreef aar 31
Q2. Which type of material is used in LED for light
emission? / LED ® Wer12r IHsi & faw fora arnft &t
IuAnT fohaT SiTar 82
(a) Silicon / fAfereta
(b) Gallium Nitride / #ferw 82188
(c) Copper / @R
(d) Aluminium / Tegfafaa
Ans. b | Sol. : LEDs are made of Gallium Nitride (GaN)
or Gallium Arsenide (GaAs), which helps in efficient
light emission. / LED #iferas serge (GaN) ar dfes
1SS (GaAs) ¥ 39 §id &, STt TenTRT St i 3fdeh Ha
CEIGKS
Q3. What is the main function of a ballast in a CFL?
| CFL & SR o1 &g s T giar 82
(a) Converts AC to DC / T&ft ot St & sgerr
(b) Limits the current flow / @<c Uarg ! Hifad eear
(c) Controls brightness / a5 &t FdfAa &=AT
(d) Generates heat / THf 3= &A1
Ans. b | Sol.: A ballast in a CFL regulates the current
flow, preventing excessive current that could damage
the lamp. / CFL # SR &<c UdTg o FfAd &ear g, e
3R e ¥ oY @R1e A g
Q4. What is the efficiency of an LED bulb compared
to a CFL? / Ter$sl aea <Y qarar CFL &Y getar | fahaft
gt 87
(a) 2 times more / 2 T[T 3ifd
(b) 4 times more / 4 TAT 31fde
(c) 5 times more / 5 7T 3ifd
(d) 10 times more / 10 T[T 3ifdh
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Ans. a | Sol. : LED bulbs are more energy-efficient
than CFLs and typically provide higher lumens per
watt, resulting in lower power consumption and
longer life. / TaZt siedl CFL &Y JoT # 3ifreh Sl-gperat
B € U A fosTelt 7 aifreh weRTsr UG &xd 81

Q5. Which part of the LED lamp helps in heat
dissipation? / Tagdl a1 I TT T T A AT FEA
# Hag Fear 8?

(a) LED chip / Tersst g

(b) Heat sink / gie &%

(c) Plastic casing / wiTfee i

(d) Driver circuit / g/gaR Tfdhe

Ans. b | Sol. : The heat sink in an LED lamp helps
dissipate excess heat, preventing damage to the LED
chip. / gt i gergst oiu 7 sifafad T 78 e # Aeg axdr
& 3R Yatsd! Ay ot Rfea w@dn 81

Q6. What is the purpose of a Zener diode in a DC
power supply? / St ureR Twr$ # SR s/l &1 38
T giar 82

(a) Voltage regulation / et Jeia

(b) Current amplification / @< TreiithehT=

(c) Power amplification / UTeR Tgeitfthcher

(d) Heat dissipation / T & &

Ans. a | Sol. : A Zener diode is used for voltage
regulation, ensuring a constant DC output in a power
supply circuit. / SR SR T IUTNT atcest Ao o folg
fohar ST 8, fOrad St seeye AR sAT |t 81

Q7. What does "Lumen" measure in lighting? /
"GHA" Uh1RI FawAT | fRE Argar 8?2

(a) Power consumption / greR @Ud

(b) Brightness level / T &l &R

(c) Heat generation / T Ime

(d) Lifetime of the lamp / =fq T SitaTehte

Ans. b | Sol. : Lumen measures the brightness of a
light source, where higher lumens mean brighter
light output. / A Y11 Hid hl THE <! ATUAT 8, 31fdh
A o1 1Y 31fden IHeh gidT 8

Q8. What is the main advantage of LED lamps over
CFLs? / Taddl &fu a1 CFL WR J&A @14 T 872

(a) Higher energy efficiency / 31fde St q&rar

(b) Longer lifespan / @& Sfta-enTet

(c) No mercury content / &I A<t Irdt 8t

(d) All of the above / It gaft

Ans. d | Sol.: LED lamps are more energy-efficient,
last longer, and do not contain mercury, making them
environmentally friendly. / TasS! @U it <&, ifdres aaa
deh feeh a1l 81 & SR 399 ARt 11 gidll, foied 3 waferor
& forg fera € 2

Q9. Why is mercury used in CFLs? / CFL # AR} &1
U i fakar sTrar 82

(a) To produce UV light / tRTSTT TehTr 304 & o folg
(b) To reduce power consumption / fasTett i @ua &a
A & forg

(c) To increase lifespan [ Sfia-aret g & fog

(d) To control brightness / @5 Fifad & & fog

Ans. a | Sol.: Mercury in CFLs helps produce UV light,
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which interacts with the phosphor coating to create
visible light. / CFL & #Rer< TRTSTHY Ueh1T 309 oA | Heg
AT 8, STt IR ehifeTT oh A1 UfdfohaT o g=a UehteT IHTaT
gl

Q10. What is the typical efficiency of LED bulbs
compared to incandescent bulbs? / Tagst gt i
Tl TRATRH Todll hi g1 A fohat giet 82

(a) 10 times more efficient / 10 AT ifde gt

(b) 5 times more efficient / 5 T[T 31fdrh &t

(c) 2 times more efficient / 2 TT 3iferes ge

(d) Same efficiency / GHT g&fdT

Ans. b | Sol. : LED bulbs are about 5 times more
efficient than incandescent bulbs, consuming less
power for the same brightness. / Te33! dcsl TRATRA
el &Y g | 5 TAT 3Afeeh <& gid & 3R It THeh & g A
Solf @Ud &d gl

Q11. What does a driver circuit do in an LED lamp?
| Tergdt A A grseR Ofhe T Fvar @2

(a) Converts AC to DC / Tt ot St & seaar &

(b) Controls current flow / @<e UaTg ot AT a=ar g
(c) Protects LEDs from voltage fluctuations / ateest
uRada § TasS! ot SaTaT 8

(d) All of the above / IuterT Taft

Ans. d | Sol. : The driver circuit in an LED lamp
converts AC to DC, regulates current, and protects
from voltage fluctuations. / TeTg3l grgar Afche Gt &l
SRt H ggoAar §, dec Aa drdT § SR dleest uRad-I &
UcTss! &bl STdT 8

Q12. What is the efficiency of a typical CFL lamp? /
ek 9T CFL &g Y garar fahat gidt 22

(a) 10-15 Im/wW / 10-15@3{?12‘%612

(b) 30-50 Im/W / 30-50 g+ ufd are

(c) 50-70 Im/W / 50-70 Q’ﬁ?uﬁaﬁ

(d) 90-120 Im/W / 90-120 gﬁquﬁaﬁ

Ans. c | Sol. : CFLs have an efficiency of 50-70 lumens
per watt, which is much higher than incandescent
bulbs. / CFL < g&1dT 50-70 g+ ufd are gidt 8, St IRATRA
Josl O el 31 gt &1

Q13. What does the term "wattage" indicate in
lamps? / &ia & "aiest" &1 @ 31ef ghar 82

(a) Brightness of the lamp / &4 & TH&

(b) Power consumption / fe=telt s @uq

(c) Lifespan of the lamp / &g &I Sfiadhrer

(d) Type of lamp / =1 &1 TR

Ans. b | Sol. : Wattage represents how much electrical
power a lamp consumes to produce light. / afest gaifar
& o Ju U121 SUF @A & forg fahat farsTett &Y @ua a=ar g1
Q14. What is the function of a Zener diode in a DC
regulated power supply? / =t 3ees ureR s A
TR SRS &1 i o glan @2

(a) To regulate voltage / aiee<t &l FafEa dwen

(b) To store electrical charge / fagrd arst Sugta ehAT

(c) To amplify the signal / f&TeT &t Sgr=T

(d) To convert AC to DC / Tt ot St & sgerr

Ans. a | Sol. : A Zener diode maintains a constant
output voltage, ensuring that DC power supply
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circuits work efficiently. / Si-R SRiTE Teh @R 3M3eyge
Fiedst F1Y 3@dT g, e it uter 9w afche gererar 9
M AT g

Q15. What is the main role of a heat sink in an LED
lamp? / ver$d du A die e Y g e oar @dt @2
(a) To increase brightness / a9 Sg™ & forg

(b) To store electrical energy / fagd it TG A &
feg

(c) To dissipate heat and prevent overheating / T 7€
AT 3R MG et AehrT

(d) To convert AC to DC / T} &} St & geem & o
Ans. ¢ | Sol. : Heat sinks in LED lamps dissipate excess
heat, ensuring safe operation and longer lifespan of
the LED. / 8l & sifaRRea 7t 78 ohear €, Sog gasst &
QRferd Garer 3R 3ifden shamerrer gRfad gar 81

Q16. What type of rectifier is commonly used in an
LED driver circuit? / Tasd} grgar dfhe & smadaR ©?
fFa R & HaewrR &1 Iugh fakar srar 82

(a) Half-wave rectifier / gTh-da e mrRIR

(b) Full-wave rectifier / Ga-da RHRR

(c) Bridge rectifier / fsst YRR

(d) None of the above / IWRiad # ¥ &ig gl

Ans. c | Sol. : Bridge rectifiers are used in LED drivers
to efficiently convert AC to DC, ensuring a stable
power supply for LEDs. / fsst RHRR Tass! ggar & g
! ST A Fgerq & forg Iuah fhg oird 8, e AR st
g gRfEa g 2

Q17. What is the primary function of a capacitor in
an LED driver circuit? / gaigsl grgar afhe d HafQer
o1 J&A i o1 gieT 8?2

(a) To store charge / a7t @Ugid ded & g

(b) To filter out voltage fluctuations / aieest alRad= &t
fheex e & forg

(c) To amplify the signal / f&ct &t dg™ & forg

(d) To increase brightness / 99 Sg™ & folg

Ans. b | Sol. : Capacitors in LED driver circuits help
smooth out voltage ripples, ensuring stable DC
output for LEDs. / eS8l S18aR dfche & hufex dieest
Rued ot gere R St 31m3eye UaM T 8|

Q18. What is the typical lifespan of an LED bulb
compared to a CFL? / CFL & g1 & geddl srea Y
T St erafe fahast gt &2

(a) 2 times more [ 2 7T 3ifdk

(b) 5 times more / 5 AT Afdreh

(c) 10 times more / 10 7T 3ifd

(d) Same as CFL / CFL & Ta=

Ans. c | Sol. : LED bulbs last 10 times longer than CFLs
due to their solid-state technology and low heat
production. / Gei$st siesl CFL el eiT # 10 T[T 31fereh w97y
P ToId & ik I SIY-IST dh1eh 3R FHH THT IUTET TR
P I gl

Q19. What is the major disadvantage of CFL lamps?
/

CFL &Y &1 W@ JhdT T 87

(a) Contains mercury [ Xt gt &

(b) High energy consumption / 3ifes Seii @ud
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(c) Short lifespan [ @& Sfiadrer

(d) Generates more heat / 31f9es THf IU=F =T &

Ans. a | Sol. : CFLs contain mercury, which is
hazardous to the environment and requires special
disposal. / CFL & #Repdt gicit 8, it mafaror & forg g1fara
gidl g 3R 39 AW ik T ¥ AT USdT 8

Q20. Why do LED lamps consume less power than
CFLs? / vaddt diu Hiuwea & gear # wd fasret i
@Ud A §?

(a) LED lamps use a semiconductor for light emission
| TeTEE) iU U1 IS & oI Yrfichserex el SUANT & &
(b) LED lamps operate at lower voltages [ Yaiga! od A
Il s R M A &

(c) LED lamps have a higher efficiency / et o &
Z&TdT 31fdeh gidt &

(d) All of the above / It gaft

Ans. d | Sol.: LEDs use semiconductors, operate at
low voltage, and have higher efficiency, which makes
them consume less power. | T8l GHIchede I IUANT
R §, A diecs R R hd g, 3R I &1 3Ed &, e
3 ¥ fosTelt @ud & gl

Q21. What is the expected energy savings of LED
lamps compared to incandescent bulbs? / TRATRHA
Tl Sl g A Teagdl oa fhait et T €2

(a) 20% [ 20%

(b) 50% / 50%

(c) 80% [/ 80%

(d) 90% [ 90%

Ans. c | Sol. : LED lamps save up to 80% energy
compared to incandescent bulbs, making them a
better energy-saving option. / TaIg3l U TRATRH sesit
& g1 A 80% dch ot saTd &, O 3 oifdes Foif ger gt
gl

Q22. What is the primary function of an
electrolytic capacitor in a DC power supply? / St
TR 9ATS H sAagicigiced dhaffex &l J&d ol o gien
&?

(a) Voltage regulation / ateest &t fFRifd @<t

(b) Current amplification / @< Treiithehe=

(c) AC to DC conversion / T&t &Y St & sget

(d) Power factor improvement / UraR therer guR

Ans. ¢ | Sol. : An electrolytic capacitor smooths the
pulsating DC from the rectifier by reducing ripple
voltage and providing a steadier DC output. /
gAFITSeS Hfier AR™IR & sm3eye & Rud &Y 7 Hh
SieY 3T3eYe ht TY FA1T 8

Q23. What type of capacitor is commonly used in
LED drivers? [ Tersdl grsert & SmTdR WR fnd UahR @t
Haffer Iugh favar srar 82

(a) Electrolytic capacitor / satagicgiée hiffex

(b) Ceramic capacitor / fRf® Huffiex

(c) Film capacitor / fthew huffiex

(d) All of the above / IuterT Taft

Ans. d | Sol. : Different capacitors like electrolytic,
ceramic, and film capacitors are used in LED drivers
for voltage filtering, regulation, and stability. / Tais&t
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3! | goagionsiee, M ok fhew HffieR didst
fOhee T, Aot ok frar & forg Iugih farg Smat &

Q24. What is the role of a rectifier in an LED driver?
| T grEaR | YRETER i ar e gt @2

(a) Converts AC to DC / T&ft ot 1Y & seerar &

(b) Increases voltage / dieest SgIdT &

(c) Reduces power consumption / fastet! &t @ua &d
FRATE

(d) Stores electrical energy / fag[d it TUgld ST &
Ans. a | Sol. : Rectifiers in LED drivers convert
alternating current (AC) to direct current (DC),
enabling LED operation. / ARHRR Tage! S3aR | GHt i
S F sgerdr g, 99 vass! 98l &7 9 hH o ol

Q25. What is the primary function of the
component shown in the diagram? / = # fR@mg g
Hh T UTATAh & Ram 82

/M\

ANODE CATHODE
\ T L] /
P | N

(a) It allows current to flow in only one direction / g
RT <ht Shael Yeh e | Uarfed s &l srgAfa aar g

(b) It stores electrical energy temporarily / Ig et
&0 ¥ fag[d Solf YUeid edl 8

(c) It regulates voltage in a circuit / Ig Hfche | dleet i
T wrar g

(d) It provides resistance to limit current flow / Ig gRT
yaTg ! Hiffa A & folg ufokty UM #=ar g

Ans. a | Sol. : The diagram represents a diode, which
is a semiconductor device that allows current to pass
in one direction (anode to cathode) while blocking it
in the reverse direction. / ag @5 Teh s/ls &t gariar g, STt
Ueh 37efITeTeh IUHRUT & ST URT ! dhael Teh {22 (TS O
&ts) # varied e i SrAfa 2aT 8 ofk e feam A 59
TG HRAT &

Q26. What precaution must be taken while
repairing a DC regulated power supply? / e St
ATARE UTeR HATE &l A7 hed T9d i1 H Fraurh
Ta- Tfae?

(a) Ensure the power is turned off / gffga & for forerett
EEE

(b) Use an insulated screwdriver [ $gci¢s TLgEaR hl
ST R

(c) Discharge capacitors before working / & @ ggat
Fufex femamst o

(d) All of the above / It gaft

Ans. d | Sol. : Before working on a DC power supply,
power must be off, capacitors discharged, and
insulated tools used for safety. / St UTeR I W
T T UG, UTaR §¢ el A1y, hufdex f3aamst e a1fey,
3R GReT & foIg Sgeids IUSRUN T IUANT AT a1
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Q27. What is the expected lifespan of an LED bulb
compared to a CFL? / Qe CFL & g1 A eddl aea Y
srafard sfta=r srafe fara<ht gt &2

(a) Half of CFL / CFL @1 31menm

(b) Same as CFL / CFL & 9=

(c) 2 times more [ 2 7T 3ifd

(d) 5 times more / 5 AT 31fdeh

Ans. d | Sol. : LED bulbs last about 50,000 hours,
whereas CFLs last around 10,000 hours, making LED
bulbs 5 times more durable. / TASS! siedl RT3 50,000
He Iald g, STafch CFL @1 10,000 & Ieid 8, fSrae garsst
o 5 A1 3Hfdes fehrs gid &

Q28. What role does a rectifier play in an LED
driver circuit? / Tasdl grger Tfthe d RewrR &Y =
ftrent gt @2

(a) Converts AC to DC / Tt ot St & searar &

(b) Regulates voltage / @ieest @t fAdfd wear g

(c) Reduces heat [/ Tt &t v &aT @

(d) None of the above / IWRiad # ¥ &ig =gl

Ans. a | Sol. : An LED driver circuit contains a rectifier
that converts AC voltage into DC, which is essential
for LED operation. / Yaiga! 313aR Afche H Ueh UGHRR gidT
g, STt Tt dieesT ol SRt F SgatdT 8, ST Ueisal & T &
forq smasTes g1

Q29. What is the function of the junction shown in
the diagram? / R & Ty Q¢ Siaer &1 &Rl /1 82

JUNCTION
P- TYPE N - TYPE
Olo O 0 o ()
00 o o |(®,0
0,9 00T o AT
OO 0 ® -]
10 Oo o © 8 (] » ... |
0 o © 9., 0 |eo o
0o 0[P 00 o 00 g 0@
BARRIER

(a) It creates a depletion region that controls current
flow / Tg Teh 31T &F IHTET § ST &RT UaTg bl fAafRd ahar
g

(b) It stores electrical energy like a capacitor / Ig Y&
GUTRA <l g fae[d il dugld ear g

(c) It generates continuous current flow without
external voltage / g ST8<t aieest o famT fFARaR &R Hatg
309 AT 8

(d) It increases resistance in an AC circuit / ag Tt
gfche & ufaRty ot Ferar g

Ans. a | Sol. : The diagram represents a PN-junction,
which forms a depletion region that acts as a barrier,
allowing current to flow in one direction when
forward biased and blocking it in reverse bias. / a8 @3
U fiUA-SiaR &l 20T 8, ST Ueh 3191 &5 S=1aT & Sl Ueh
ITERIY T ARG DI hdl g, T SR I199 H 4R yared
gidt & ofk faudta I # srasg gidl 8l

Q30. Why do LED bulbs have a heat sink? / Tasgst
od | gl & =i gar g2

(a) To increase brightness / a9 SgM & forg
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(b) To protect from overheating / 3if&e 7 g1 & ==
< fog

(c) To store charge / TSt TUgHd @A & felg

(d) To reduce voltage / aieesT & &3 & g

Ans. b | Sol. : Heat sinks in LED bulbs dissipate excess
heat, preventing damage to the LED components. /
UcTss! 9o # gic & sifafked T ot @@ &xar € 3k Taisst
YTehi ol &fd § ST 81

Q31. What happens if a capacitor fails in a DC
power supply? / afe Sift utar awrg J Fdfdez RAwa
&l STq &t 7/ ghm?

(a) Output voltage will fluctuate / 3T3eYe dieest H IaR-
TG BT

(b) The circuit will overheat / afdhe 3rferes i g

(c) Noise will increase in the output / 33ege & MR s
(d) All of the above / It gaft

Ans. d | Sol. : A failed capacitor can cause voltage
instability, overheating, and increased noise in a
power supply. / TRTd Hufliex dieest ifed=ar, sifde mHf
3R M3eYe # MR IGT AhdT B

Q32. A CFL lamp is making a buzzing sound. What
should be checked first? / Te CFL &9 & T areft
STTETST 3T I8 81 HeId Ugel T Siid w1 a1fea?

(a) Ballast condition / seire &t fR&afa

(b) Power supply voltage / TR 9tTs dieest

(c) Lamp connections / @[T AaRM

(d) All of the above / It gaft

Ans. d | Sol. : A buzzing CFL may be due to a faulty
ballast, incorrect wiring, or improper power supply
voltage. / Qeh o1 arelt CFL SIWYUl SelTRe, Teld araf at
S TR IS dieesT o hRRUT gt Fehdl 8l

Q33. What is the primary function of a capacitor in
a CFL circuit? / CFL afdhe & Fafer &1 g &k @
gl 8?7

(a) Stabilizes current flow / e UdTg &l fRR AT &

(b) Stores electrical energy / fag[d it TUGd ST 8
(c) Reduces flickering / feaféamm & =ar &

(d) All of the above / IuterT gaft

Ans. d | Sol. : In a CFL circuit, capacitors help in
stabilizing current flow, reducing flickering, and
storing energy temporarily. / CFL Gfdhe & huflex Fie
gaTg ol R &ear g, feafeam ot ovn ahear @ ok sl &u
Y FSTl GBI T 8l

Q34. What happens to the depletion region in a PN
junction when reverse biased? / 5@ dieq sigR™ &l
Ra<t s forar SIrar & &t ervna &l A R gar @2
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PN JUNCTION IN REVERSE BIASED *

(a) The depletion region widens, increasing resistance
| SrTa & <en gt sirar §, s uforty gt 8

(b) The depletion region disappears, allowing full
current flow / 311a &= e g1 ST g, e guf amn

vafed gidt 8

(c) The depletion region narrows, reducing resistance
| S1Ta & TR gt ST 8, e uforty oA gtar @

(d) The depletion region remains unchanged / 311d
& sraRafda wgar @

Ans. a | Sol. : In reverse bias, the applied voltage
increases the barrier potential, causing the depletion
region to widen and preventing the flow of majority
carriers, allowing only a small leakage current. / Ra<i
T |, AT T diee s S1eT {99 ol derdr 8, [oag s1ama
fSad dhaet Gar BIET citchel ehic Uafed sidt gl

Q35. What is the approximate energy savings of
LED lamps compared to incandescent bulbs? /
TRRA Tl bl g1 d st dq fra-ft saf e §2
(a) 20% [ 20%

(b) 50% / 50%

(c) 80% / 80%

(d) 90% [ 90%

Ans. c | Sol. : LED lamps consume around 80% less
power than incandescent bulbs, making them highly
energy efficient. / TAsS! oY TRATRA Sedl I Jo1 &
TATHIT 80% oA forsTel! @Ud sl 8, I8 I8 Srcafdes Jati
FHU BT 8l

Q36. Which of the following is a major
disadvantage of CFL lamps? / R=faf@ad @ s=ar
CFL &Y o1 W@ JhuT &7

(a) High energy consumption / 31fere Jeif @ua

(b) Contains mercury / FR&< gidt &

(c) Low brightness / e%#d IH%

(d) Requires special wiring / fasiw arafe fi smasaehdr

Ans. b | Sol. : CFL lamps contain mercury, which is
hazardous to the environment and requires special
disposal methods. / CFL &g & Rt gicit 8, St gafaror &
forg g1 eRes gidt & 3k 3&eh Fuer & forg Aty fafdat 6
STIYRT gielt g

Q37. What is the primary function of the TRIAC
shown in the diagram? / = # fdwarg g TRIAC 1
A i T 82
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TO-220

2
3
a) TRIAC

(a) It controls AC power by conducting in both
directions / ag Tt 1fery ot I aear & ofik g1 feamant
# yarfed giar &
(b) It rectifies AC voltage into DC voltage / Ig Tt
gieet ol ST aieest B RfGEHhIS dedl g
(c) It regulates voltage for DC circuits / ag g€t afdhe &
foIg gt @t AfBa w=ar @
(d) It amplifies small signals in electronic circuits / a8
gotag ek Tfche & B Rl &l ST 8
Ans. a | Sol. : ATRIAC (Triode for Alternating Current)
is a semiconductor device that can switch and control
AC power by conducting in both positive and negative
cycles. It is commonly used in dimmers, motor speed
controllers, and AC power switching circuits. / TRIAC
(TS R SRR hie) Teh LTt 37 § STt Ut <1feRd ot
R PR GohdT & SR T YRRIHS SR ARRIHS qehi
yarfed gid1 &1 I8 MR WR feud, Atex nifa fFd=rent ofik wdt
<1fery fafin afdhe & Iuzh foram SiTam &1
Q38. A CFL bulb takes longer than usual to turn on.
What could be the possible reason? / @& CFL seal
a1 g d 9T @ Sifdes a9 & @1 81 $vifad Rt
T g JehelT 82
(a) Faulty capacitor / atoguf hufiex
(b) Low room temperature / & ®FR ST JTIHHA
(c) High resistance in circuit / 9fdhe & 3= ufaty
(d) Any of the above / IuRiad & ¥ @ig off
Ans. d | Sol. : CFL startup time increases due to a
faulty capacitor, low temperature affecting gas
discharge, or high resistance in the circuit. / €gmga
WY THY Toh avguf hafeer, A feearst &t uanfad et
el S JT9ET, a7 Gfche & 3= UfaRie & hIRUT §¢ JehdT g |
Q39. If a CFL lamp is not turning on, but power is
present, which component failure is most
probable? / afe e CFL oiu =rey -1& & a1 8, Sifhe urer
HiSg &, df Tad Honfaa gew fawaar o= gifi?
(a) Ballast failure / S fAthetar
(b) Broken filament / g1 g3 fthemie
(c) Capacitor leakage / suffrex e
(d) Rectifier circuit damage / faewrR affe afa
Ans. a | Sol. : If a CFL does not turn on despite power
supply, the ballast is most likely damaged as it
controls current flow. / af& TR IS g & STaSE
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HIYthud I1e] 761 81 38T 8, df deie Ja 31fdeh T 9
&I gl & Rilfh ag e varg &t afa sear g1

Q40. If a CFL lamp is glowing very dimly, what
could be the likely reason? / af2 g CFL @q agd #ig
W1 3T &, al HHIfAd HRT T g HeheT 872

(a) Defective ballast / awguf sere

(b) Insufficient voltage supply / ToaTe diedst T
(c) Gas leakage in tube / && # 9 @1 Rama

(d) Any of the above / IuRiad & ¥ @ig ot

Ans. d | Sol. : Dim CFL glow can be due to a weak
ballast, low voltage, or a gas leakage in the tube that
affects brightness. / CFL T Hg& STeHT iR IR, THH
gieet, a1 g H 19 REra & RO gt FehdT 8, S IHR hl
AT T 8

Q41. What can cause overheating in a regulated
DC power supply? / T ¥Fates St urar g &
31fdies T o1 HRUT AT §Y HeReT 872

(a) Excessive load / srcafdre «is

(b) Faulty heat sink / aogquf gie i

(c) Defective voltage regulator / ool SRS [eiex
(d) Any of the above / IuRiad & ¥ &ig off

Ans. d | Sol. : Overloading, a damaged heat sink, or a
failing voltage regulator can cause a DC power supply
to overheat. / Jrafde g, &foud gie Ries, a1 qhuyof
e ST WeteX St UTaR TS bt 3Tk TTH X TohdT B
Q42. What is the primary function of the heat sink
in an LED bulb as shown in the diagram? / R= &
e 7T e avw A die e @ arafie wrf @ @2

HEAT SINK

REGULATED
POWER CIRCUIT

(a) It dissipates excess heat to prevent overheating /
g SifaRe mHt @t 7€ sear & arfeh sifdres wit & s s ak
(b) It stores electrical energy for backup power / ag
JeRary AferT & forg fagla o1t Suetd et @

(c) It regulates the brightness of the LED bulb / a8
UcTss! god Y I8 oh! AT ear g

(d) It converts AC voltage to DC voltage / I8 Tdt aieest
! SN aledst | gRafdd axar g

Ans. a | Sol. : The heat sink in an LED bulb is designed
to absorb and disperse excess heat generated by the
LED chips, ensuring efficient operation and prolonged
lifespan. Without a heat sink, LEDs can overheat,
reducing performance and durability. / Tess! Sea H gic
Oep ot Tarsst R gRT I sifafaa Tt ot sranfya ok
T e & forg fesme foka man 8, O et Tarer ofi el
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o TR Bt 31 AR e Rics 7 &Y, At gerddt orfdvn it &Y
Gohd g, fITY such! Srferar ik Reprsus &d gt Tohd! 81
Q43. Why does an LED require a constant current
supply for proper operation? / Tasst &l 9l adich &
&M He & fAg [RAR e s i srasaewar i gidt @2
(a) To prevent overheating / 31cafdes THT & == & foig
(b) To maintain brightness level / T5e &% &R &l §91Q
g+ & fog

(c) To avoid voltage fluctuations / dieesT IAR-TeE@ &
a4 & forg

(d) All of the above / SuterT gaft

Ans. d | Sol. : LEDs need a constant current supply to
avoid overheating, maintain consistent brightness,
and prevent voltage fluctuations that can damage
them. / TerS<t ot arcafdes Y, f@R T g91Q T@m 3k
el IAR-T&Td ¥ F9H o foly fRR i IwATs i Srasgehdl
gid 81

Q44. If a regulated DC power supply is giving high
voltage output, what could be the cause? / af¢ g
s et areR W = dtelt oSeye & W@ 8, at
T9Ifad HROT T g GehdT 82

(a) Faulty voltage regulator / Qtwguf aledst et

(b) Open feedback circuit / a1 g dihe

(c) Shorted Zener diode / Qifés SR sTOTS

(d) Any of the above / SuRied & ¥ &ig off

Ans. d | Sol. : A failed voltage regulator, broken
feedback circuit, or a shorted Zener diode can lead to
an unregulated high voltage output. / T aiwguf gl
Ao, ¢ g3 thigaah dfdhe, a1 Qiids SR srate sfafad
I dledsT SICYC hl RUT S Hehdll &

Q45. Which color code represents a 2.2kQ resistor
with +5% tolerance? / @9 91 9T &iE 2.2k SR &l
+5% Tg-fterar & ary gerfar g2

(a) Red-Red-Red-Gold | ATd-ATA-ATA-THT

(b) Yellow-Violet-Orange-Gold / dier-st-areft-gi=n

(c) Brown-Black-Red-Gold / 9RT-&TelT-ATe-|HT

(d) Green-Blue-Red-Gold / ga-ferr-aAra-gin

Ans. a | Sol. : The color code for 2.2kQ (22009) is Red
(2), Red (2), Red (x100), and Gold (+5% tolerance). /
2.2kQ (22000) & fog &1 his &1 (2), A1 (2), &1 (x100),
3R T (£5% Tg=1sfieran) glar g1

Q46. If a resistor with the color code Brown-Black-
Orange-Gold is used in a DC power supply circuit,
what is its resistance value? / afe DC greR gwrs
Hfthe & ATS-HTAT-ARH-TIHT T s arer e sughn
v siraT 8, af swenT ufeRte gea @& ghm?

(a) 100 +5% [ 10Q +5%

(b) 1kQ +5% [ 1kQ +5%

(c) 100Q +5% / 100Q +5%

(d) 10kQ +5% / 10kQ +5%

Ans. d | Sol.: Brown (1), Black (0), Orange (x1000),
and Gold (+5%) represent 10kQ or 10,000Q. / s34 (1),
1 (0), A (x1000), 3R FHT (£5%) A1 31ef 10kQ AT
10,000Q g1 81
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Q47. Why is a resistor used in series with an LED? /
Teasdl & a1y sj@Ee (Her) J er o1 suhhT =t o
ST 82

(a) To limit the current / &<e ol AT & & fow

(b) To increase brightness / 79 SgM & folg

(c) To convert AC to DC / T& ont it & geem & fog

(d) To increase voltage / dteest SgM & forg

Ans. a | Sol. : A resistor in series with an LED limits
excessive current, preventing overheating and
damage. / TASS! & 1Y Th SIeX i i HITHd el &,
e THT SR &ifa & s=maT 81

Q48. Why does an LED need a driver circuit? /
TASS! ol g18aR Afche &Y smagahdr ot gidt 82

(a) To convert AC to DC / Tt &t €t & sgem & forg

(b) To regulate voltage and current / aiee<T 3R &<c Hl
i & & forg

(c) To prevent fluctuations and surges / diees 3dR-
Ferd 3R TSl T §9 & forg

(d) All of the above / It gaft

Ans. d | Sol. : An LED driver ensures stable voltage,
prevents surges, and converts AC to DC for proper

www.teachtoindia.com
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LED operation. / Geh Geigs! gI5eR @R diedst gAfda aar
8, ISf @ F41aT 8, 3R Terg sl & IR Farer & fog gt
SRt A geAar g1

Q49. If a DC power supply produces excessive
ripple voltage, what could be the main reason? /
afe s it uraR Twerd sreafae Rue aiees saa &R @
8, dl &I HRUT AT gt HehelT 87

(a) Faulty capacitor in the filter circuit / ftheex @fche &
Sguf SR

(b) Incorrect transformer winding / 7T CIFHER ATEfET
(c) High-frequency noise in the input supply / 319¢
s | I g AR

(d) Any of the above / IuRied & ¥ @ig off

Ans. d | Sol. : Excessive ripple voltage in a DC power
supply is often due to a faulty capacitor, incorrect
transformer winding, or high-frequency noise in the
input. / et uTeR TwTE F St Ruet gl s/ araguf
AR, Terd gihER arsfeT, a1 3ge # I=a Igia AR &
SHRUT BT 8

94



Teach To India Publication Free Sample Module

Liked this sample? Get the complete book with all modules, MCQs, and practice questions.

How to Purchase This Book

Click the Link or Scan the QR code below to get the complete book at a special discount. Order directly from
Publication Website: https://teachtoindia.com/product/iti-wireman-second-year/

Browse All ITI Trade Books at Special Discounted Prices
View the full collection at: https://teachtoindia.com/iti-books/

I g=

Also available on Flipkart, Amazon, and Meesho.

Trusted by ITI Students, Trainees, and Instructors Across India.

For any queries related to our books or institutional purchases, please contact us:

WhatsApp/Mobile: +91 9084496877
Email: teachtoindial@gmail.com
Website: www.teachtoindia.com



https://teachtoindia.com/product/iti-wireman-second-year/
https://teachtoindia.com/iti-books/
mailto:teachtoindia1@gmail.com
http://www.teachtoindia.com/

	Teach To India Publication
	ITI Trade
	Wireman  वायरमैन
	(2nd Year)
	Second  Edition
	Dual Language: English | हिंदी


	TRADE THEORY + MCQs
	All-in-One:
	Trade Theory
	Workshop Calculation

	and Science
	Engineering Drawing
	Employability Skills
	Exam Mock Test

	For ITI Students Across India,  Based on the DGT/NCVT Syllabus and NIMI Exam Pattern


