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Preface | udra+T

This book, Information & Communication Technology
System Maintenance, 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.
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How to Study This Book | 39 Y¥dd &l eI hd

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

Familiarization with
the Institute and
Safety

Punctuality and Discipline

Basic Concept of
Electricity

Concept of Fuses and Switches

Resistors, Soldering
and Desoldering

Resistors and Finding its Value

Inductance and
Transformers

Inductors and Inductive Reactance at Different Frequencies

Capacitance and
Resonance Circuits

Capacitors - Construction & Testing

Electronic Basic Electricity, Fuses and Switches
Components

Transistor and Identify the Test Different Types Transistors
Amplifiers

Special Field Effect Transistor and its Types
Semiconductors - FET

Power Supply Series Voltage Regulators

Digital Electronics

Number Systems and Conversions

Battery

Series & Parallel Connection of Batteries

Oscilloscope

Working Principle of CRO

Other Mechanical,
Electrical and
Electronics
Accessories

Gears, Belts, Stepper Motor

Word Processing

Introduction to MS Word

Spreadsheet Software

Introduction to MS-Excel 2010

Desktop PC Repair
Safety

Introduction to Computers

Hardware
Identification

Identification of Computer Hardware

Hardware: Remove -
Test - Replace
Installation

Hardware Installation/Uninstallation - I

Windows Installation

Overview of Computer

Data Backup

Overview of Computer Storage Devices

Hardware Computer Hardware Servicing
Troubleshooting

PC Cleaning Computer Hardware Cleaning Procedures
Hard Drives Working Principle of Harddisk Drive

Virus Removal

Virus Protection

System Utilities

Windows Registry

User Account
Customization

User Accounts & Task Manager

Windows Update and
Device Driver

Windows Update and Service Pack

Software Installation

Software Installation and Uninstallation

Installing Hardware
Drivers

Drivers

Windows Utilities

Speed up your Computer

Junk File Removal

Junk Files and Deleted Files

Linux OS Introduction to UNIX/LINUX and its Structure
Outlook Configure Microsoft Outlook
and Backup

Laptop PCs

Identify the Laptop Parts




SMPS

Switch Mode Power Supply for PC

Motherboard /
System Board

Motherboard Identification

Possible Upgrading /

Replacing the Battery of Motherboard (CMOS Battery)

Changing

Components on the

Motherboard

Memory SIMM and DIMM Memory Modules

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio
and Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect
proportions. Percentage. Percentage - Changing percentage to decimal.

Basic Electricity

Part-A: - Introduction and uses of electricity, molecule, atom, how electricity is produced,
electric current AC, DC their comparison, voltage, resistance and their units

Part-B: - Conductor, insulator, types of connections - series and parallel. Ohm's law, relation
between V.I.R & related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation Electrical
power, HP, energy and units of electrical energy

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules

Engineering Drawing

Introduction to
Engineering Drawing
and Drawing
Instruments

Introduction to engineering drawing and drawing instruments. Conventions. Sizes and layout of
drawing sheets. Title Block, its position and content. Drawing Instrument.

Lines- Types and
applications in
drawing Free hand
drawing of

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand tools
and measuring tools.

Symbolic
representation

Different symbols used in the related trades.

Reading of
Hardware
Component

Reading of hardware component

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research
and prepare a note on different industries, trends, required skills and the available
opportunities

Constitutional values -

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss
the role of personal values and ethics such as honesty, integrity, caring and respecting others,
etc. in personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the
21st Century

practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical
and adaptive thinking, problem-solving, creative thinking, social and cultural awareness,
emotional awareness, learning to learn etc. in personal or professional life. Create a pathway for
adopting a continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.




Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check passbook/statement.
Explain the common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax
deductions. Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and
aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how to
operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don'’ts of cyber security to protect against cybercrimes. Discuss the significance of
displaying responsible online behaviour while using various social media platforms. Create an e-
mail id and follow e- mail etiquette to exchange e -mails. Show how to create documents,
spreadsheets and presentations using appropriate applications utilize virtual collaboration tools
to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation
plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.

Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources
such as employment exchanges, recruitment agencies, and job portals respectively.
Demonstrate how to apply to identified job openings using offline /online methods as per
requirement. Discuss how to prepare for an interview. Role play a mock interview. List the steps
for searching and registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AT)

Understanding AL How does Al work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with AL Learning with Al Using Al Responsibly.
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13. Other Mechanical, Electrical and Electronics Accessories| 3=0

13.1 Gears| fiad

INTRODUCTION | af=ra
TOOTHED MECHANICAL ELEMENT
HED MECHAN

are 3aaq
MOTION & POWER TRANSMISSION
Tifeh H=ROT

TYPES OF GEARS | iR & UoR

MESHING GEARS (SPUR GEARS)

DRIVERGEAR #@ DRIVENGEAR <<

YT Xfeh HEwor

: : A ' R
SPUR GEAR HELICAL GEAR WORM GEAR RACK AND PINION INTERNAL GEAR
T R thea i iR @ o fafee Jiafe iR
GEAR TERMINOLOGY | 1R Tregrarett GEAR RATIO | R orura
pe—— CIRCULAR PITCH | gefta fir FACE i3
@ \ e NN /— MODULE (m) GEARRATIO= "y
ADDENDUM CIRCLE TIN5 YA /%PR%%Tg;'E @) @i, N1 = 9T fivR &1 77 (SPEED OF DRIVER GEAR)
TS R A K N2 =arfera firaR @t ifY (SPEED OF DRIVEN GEAR)
A2 4 AN TOOTH THICKNESS J&TgY0T (EXAMPLE): If N1= 1(100 RPM, RATIO =2,
PITCH CIRCLE “\ ' / rh A then N2=500RPM
fage o FILLET RADILS MAINTENANCE & SAFETY | TEREId 3R TR&T
Rrdte frem « PROPER LUBRICATION | 3t &ed
DEDENDUM N * ALIGNMENT CHECthlIG Hﬂ'@WW
Eern] \ « REGULAR CLEANING | frafia woré
Flij:}K IR ol e « AVOID OVERLOADING & DAMAGED TEETH |
Pl e SRS 3R giferwred gfat | @

Fig. 13.1: Gear Fundamentals Types, Terminology and Gear Ratio | fimR & ga Rgia - UeR, 2! gd
fraR srgura

13.1.1 Introduction and Definition of Gear (Fig.
13.1)

A gear is a toothed mechanical element used for
transmitting motion and power from one shaft to
another. Gears are widely used in ICT equipment
such as printers, scanners, robotics and CNC
machines for accurate speed and torque control.
They provide positive power transmission without
slippage.

13.1.2 Types and Construction of Gears

Common types of gears are spur gear, helical gear,
bevel gear, worm gear, rack and pinion, and internal
gear. Main constructional parts are gear teeth, pitch
circle, hub, rim and shaft mounting. Gears are
generally manufactured from steel, cast iron, brass
or plastic materials.

13.1.4 Gear Terminology and Working Principle
Important terms are pitch circle diameter, module,
circular pitch, addendum, dedendum and pressure
angle. When two gears mesh, motion and power are
transmitted from the driving gear to the driven gear.
Large gears reduce speed and increase torque.

Gear Rati _ N
ear alO—N

1
Where, N;= speed of driver gear and N,= speed of
driven gear.
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13.1.1 firR @1 uR=a ©d gk (Fig. 13.1)

R e gfdeR gifies sraaq &, et 3uahT U et &
IR LMY Jeh T a2 e1faa TaTRa et & faig fomam Srar
g1 R &1 =rges IughT ICT IUST i fifer, TR,
Aaifeaa auar CNC #fi=t & odies 71fa v efdh R &
forq fohar Sirar g1 3 fam ferdst & e Qifery daRor
UGH & 8

13.1.2 AR & YehR Ta =T

R & I yhR TR R, gfdiera R, daa iR, ad
R, Y& vd fufaem qor gea iR 81 iR & g=1
RIS AR FRR g, 0= g1, g, e der emue Arsfen
8| R g Wier, e 31aRA, diad 31edT wiifees
gt @ fAfdfa fg sma €1

13.1.4 iR aiRwne eregTaet va @t fRAgia
Agaqul sregraet # fUa g« &g, Afsd, g U=, gesd,
fedem qur UeR G e €1 519 & fiRR ey & Ay g
&, a9 fa vd <rfaa grsfd firR @ f3a fiRR a6 danika
gidl 81 93 R 71fd ot 7 e § d21 efdh &t Terd &1
Gear Ratio = N>/ N:

STaf, Ny = grser R &Y 71fad g2 N, = f3a= firr i afa
ITEXT: I grger R i 71fd 1000 RPM & T 3=uTd 2
&, d i3a= R i 1fa 500 RPM gt
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Example: If driver gear speed is 1000 RPM and ratio
is 2, driven gear speed becomes 500 RPM.

13.1.5 Maintenance and Safety

Proper lubrication, alignment checking and regular
cleaning of gear teeth are necessary. Overloading
and damaged teeth should be avoided to prevent
gear failure.

13.2 Belts| ae
BELT DRIVES: POWER TRANSMISSION SYSTEMS | 9< $139: Yifad Tavor yonferar

Trade Theory

13.1.5 T@¥ET Ud &
3 Ve, Tars-He Sita aur firr gidl i Fafda gwE
39T g1 R fAthetdr ol Aept & fAT sieRen S den
&IfaTrd il @ ST =Ryl

[ WORKING PRINCIPLE & TYPES | 374 fgid 3R 7oR

][ VELOCITY RATIO (SPEED) | &% 3/umd (1fd) |

POWER TRANSMISSION N _D2 i, (speed,rpm)
FRT  priven N (Speed.tom) N, - Dy (e, 3R d.aw,)
. f' 7~ (19, 3.5,
Driver O IfD, > D,
o TN Ni>Ny S Pulley 2
OPEN BELT DRIVE (Driver is faster)
M e g1Ea ey )|+ @ EY —
D, (Diameter) 1D, <D ;
Driver y paty - THEN§:<'N ; D, (Diameter)
Driven /b \ (Driven is faster)
FRICTION (TENSION > < Driver D=10cm Driven D=20cm If D, < D, THEN Ny < N, (Driven is faster)
uém((ama) ) @ @ a2 D, < D, A N, < Ny (A8 31 )
Proper tension is essential. CROSS BELT DRIVE EXAMPLE: D=10cm — D=20cm (Speed reduces by half)
3 T A1 g 4 I g15d JATEIT: D=10cm — D=20cm (Tfa 3meft gt =t &)

APPLICATIONS & CONSIDERATIONS | 3r5raT 3iR R

APPLICATIONS | 3r5aRT CONSIDERATIONS (MERITS / DEMERITS) | fa=R (1701 / &)
PRINTER CARRIAGE CONVEYOR BELT v BELT DRIVE MERITS (+) | To1 MAINTENANCE | TERaTd
ol Sfer AT IR Smooth & Silent | FaRE 37 7 Chec Tesion,
— = H-EH B ( Low Cost | &5 aTd
@ @ @ @ @‘ Shock-free | Freat-3fed Pulley Allgnment
—_—— DEMERITS (-) | 39
TIMING BELT (Precise) ~ FLAT BELT (Conveying) ~ V-BELT (High Power) Slippage | fsae™ , ns ectlon
erfi aee (Wdie) T AT (T8 FAI) -3 (3= xifeh) Stretching | Raama

Fig. 13.2: Belt Drives - Power Transmission and Applications | s g15a - 2ifea S=RoT gd aﬁ;r!ﬁ'n

13.2.1 Definition of Belt (Fig. 13.2)

A belt drive is a flexible power transmission system
used to transfer motion between pulleys. Belts are
commonly used in printers, conveyors and office
equipment because of smooth and silent operation.

13.2.2 Types and Construction

Main types are flat belt, V-belt, timing belt, round
belt and ribbed belt. Belts are made from rubber,
leather or synthetic materials with reinforcement
layers for strength.

13.2.3 Working Principle and Velocity Ratio
Power is transmitted by friction between the belt and
pulley surfaces. Proper belt tension is essential for
efficient operation.

Ny D,

N, Dy
Where, N= speed and D= pulley diameter.
Example: If driver pulley diameter is 10 cm and
driven pulley diameter is 20 cm, speed reduces by
half.
13.2.4 Applications, Merits and Maintenance
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13.2.1 see &Y gk (Fig. 13.2)

SeT 318 Teh ardiett Qi TaRoT UUTTedt &, fSigepT Suah
gferdt & &g i RIFiaRoT & g fhat ST 81 see &
YA flieR, R TUT BT IURRUT H AT fehar
ST 8, ik g-ehl TdTel aTe Ud A RIS BidT 8
13.2.2 YhR T ST

& UHR Tic deg, V-deg, TBiHT deg, A8 dee aur Reg
Jee &1 dee R, IS a1 e gty § §18 vt § aun
oIt & T 98 gaer u=d < STt &

13.2.3 @i fAgia gd & srgara
LTfeRY ST TERUT dee AT Yelt Tdg! o st gvur gRT gial 8l
FHA TTe & fog 3 sfee aTa a9 gl

N, D,

N, D,
S7gl, (N) = 7ifd g2 (D) = Yeft &l |

ISTERT: Al ATeieh el ol & 10 FHt T A1ferd geft et
=1 20 I g, af 1fd sreft gt et 1

13.2.4 39N, T[0T e SIRET0T
deT A SINTd Ud STcehl-fgd AfeRy HeRUT UG &t g
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Belts provide low-cost and shock-free transmission.
However, slippage and stretching are disadvantages.
Regular inspection, pulley alignment and correct
tension improve belt life.

13.3 Stepper Motor | R¥WR #die?

Trade Theory

i, fhger dan see & g sad wmaf g1 Rafma
fRteror, geft TRE@UT dor Hel a9 slec 6l 3 i I@Id 8l

13.3.1 Introduction and Definition (Fig. 13.3)

A stepper motor is an electromechanical device that
rotates in fixed angular steps according to digital
pulse input. It is widely used in automation, printers,
scanners and robotics for precise positioning.

13.3.2 Types and Construction

Types include permanent magnet, variable
reluctance and hybrid stepper motors. Main parts
are rotor, stator windings, shaft and bearings.

13.3.3 Working Principle and Step Angle
Stepper motors operate by sequential energizing of
stator windings. The rotor moves step-by-step
according to input pulses.

360°
Number of Steps
Example: For 200 steps, step angle = 1.8°.
13.3.4 Applications and Maintenance
Stepper motors are used in printer head positioning,
CNC machines and 3D printers. Advantages include
high accuracy and digital control. Proper cooling,
correct driver connections and dust protection are
essential for maintenance.

Step Angle =
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Definition / uRmaT; Electromechanical device rotating in fixed angular steps
ST R YOTOR OYERVIEW 2ty 35t o AR o o g _
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MR &
St(;gggr Motor /////// 2 State C / S/@®IT C:
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Teeth (Stator/Rotor) FaeA IR B
Precise Position Control Air Gap Stae?':n Angle(g;)
. _ A g - 360°
— Applications & Maintenance / 3rHaHT 3R W@ =N
- .. . Q . . | N: Total steps per revolution
3. Applications / 3raHT: Maintenance / T&3@a: g,
« 3D Printers / 3D fiiR « 3D F Ameraors / CNC #fts A « Proper Cooling / 3 il
o CNC Machines / CNC #2fiH e Scanners / e Correct Driver Connect| Example: N=200, 8=1.8°
* Robotics / * Scanners / &R * Dust Protection / ¢e ||__SaTex7T: N=200, 6=1.8°

Fig. 13.3: Stepper Motor - Construction, Working and Applications | RuR AieR - W=, &/l Q& vt

13.3.1 =g wa R (Fig. 13.3)

LR AR U fagd-gifes 3ueheo § St f3foied uew gqe
& IgaR fAfSd Sivfia axon & gHdar 81 g9 e SudT
TaTe, fHiex, W aur Aeifeay # odte f@fa Aamor &
forg foram ST 81

13.3.2 UhR T ST

g% UhRI H Wit gayep, TRt Reterdd qam grefas ¥w
AR AMAA g1 §8h H W AR, TR arsfe, e qoan
Fafar g

13.3.3 rf fAgia gd ®u wior

LR Hiex Wer arsfai ol shifie wU  Hfoid dedh Rt
T 81 AeR TYS Yol o IR TRUT-GI-TRUT TTfd ohdl 8

Number of Steps

3ET80T; 200 TN & fadw, @ ot = [1.8] Aol

13.3.4 3IVANT Td STgRET0T
QR Atexl ot IuAT fHier g8 uifSierH, CNC #efi=t qen

3D fiie=t # forar STraT 81 39 el # =7 Gélahar aur
f3fStea fAgor anfae §1 3T sftde, T8t s ™
TAT ¢eT ¥ YR&TT SIR&IUT & oY 3rrarsaeh g
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13.4 Sensors |§R
T t - P SENSOR / TRANSDUCER Printer  Robotics
emperature (yeprar)  Pressure . :
(o) T () (SR ZTETR) e PR @R
/ Internal Sensing 2 CONTROL SYSTEM /
PHYSICAL QUANTITY / Mechanism ELECTRICAL ICT Equipment /
Surrounding Environment o | (s @deadm) (|| SIGNAL || Electronic Systems
(Hifcien AT / HTHUTH & (fera dava) (=T yomredt /
aTdTaR) Energy Conversion ST ueheor /
N AW (Sif SYiaxuT) Voltage geiagii-e, [a%en)
Proximity Humidity (di=T) ¥ \
(Fenear) ' (3rar) Detects & Converts Current Prmte)r Security System
Motion  Position (T T g Sk (&%) (e vIoTTeT)
(M) (@R BUIARA T 8) Industrial Automation
(3TNl wdrer)

Fig. 13.4: Sensors and Transducers - Physical Quantities, Energy Conversion and Electrical Signal
Generation | §%R T4 ZiEsgER - Yifde A=E, et wuiaror g4 fAea dcha Saa wwm

13.4.1 Introduction to Sensors (Fig. 13.4)

A sensor is a device that detects a physical quantity

or change in the surrounding environment and
converts it into an electrical signal. Sensors are
widely used in ICT equipment, automation and
electronic systems for monitoring and control.

The main purpose of a sensor is to detect conditions
such as temperature, light, pressure, proximity,
motion, position and humidity. For example, a
temperature sensor detects temperature changes
and provides a corresponding electrical signal to a
control system.

A transducer converts one form of energy into
another, while a sensor specifically detects a physical
quantity and produces a measurable output. In
practical systems, the terms are often closely related.
13.4.2 Types of Sensors

Common types of sensors are:

Temperature Sensor: Detects temperature
changes.
Light Sensor:
intensity.
Proximity Sensor: Detects the presence or
absence of an object without physical contact.
Pressure Sensor: Detects changes in
pressure.
Motion Sensor:
object or person.
Position Sensor: Detects the position or
displacement of an object.
Humidity Sensor: Detects
humidity in the air.

Detects changes in light

Detects movement of an

moisture or

Sensors can also be classified as analog or digital,
and contact or non-contact sensors.
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13.4.1 IR &1 9l= 4 (Fig. 13.4)

TR U T USRI ¢ Sit fhd! ofifes AT a7 ardraror #
B aTet URacd T GdT & TTdT g 3R 3¢ fagd dhd &
ufRafdd ehdr &1 YOR ol UANT ICT IUHRUT, WaTerd 3fR
saae e yunfad & fRTRET 8fiR fRsr & farg fomar strar

gl

TR I =T I ATIHT, Wehi2d, gard, Rerear, wfa,
fRIfa iz amdar S fAfa=t &1 gar &= 81 3gTER0T &%
fag, arom AR aroar & aRad &1 gdr e g ek
fARIToT yoTTett ot Heifea fagd Tohd UG v 81
TIASER $ST1 e Ueh &Y &l &R FY H TRdfcdd T g,
Stafeh IR fasiy wu & ot wiifdes a3 &1 uar evmmar
3R ATY TN M1ICYC USH T §| ATagIRes gounfadt #
gl eTsg 3uY | Ahe ®9 T deEfad gid €1

13.4.2 TR F UFR
TR & 9T UHR &:

ATgHT GER: JTOHH J gREdH T gdT e g
TehIRN TR YRISN I diterar & gRad= ol gdT @ rar
gl

Rrear dwr: fomr “ifds dueh & fohelt axg Hr
IufRAfa a1 SufeAfa 1 gdT erTTdT 8|

ga1g WR: 3919 H R T gdT oI 8|

nifer dwR: et axg an eafery &t 7ifd <1 gdt e
gl

fRafa dwur: fht aeg & =& a1 fawmom &1 gar
SUIGIE

STgar FaR: arg # TH) AT IATSAT BT U1 T |

Waﬁwmm%ﬁzaawmmﬁ?m@ma?
&Y 7 +ft gffepd foam S epar 81
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13.4.3 Working Principles of Sensors
Temperature Sensor

A change in temperature causes a change in an
electrical parameter or signal, which represents the
temperature.

LDR

An LDR changes its resistance according to the
intensity of light falling on it. Its resistance generally
decreases as light intensity increases.

Proximity Sensor

When an object comes near the sensor, its
electromagnetic, capacitive or optical response
changes and produces an output signal.

Pressure Sensor

A change in pressure produces a corresponding
mechanical or electrical parameter change, which is
converted into an electrical output.

IR Sensor

The sensor detects reflected infrared radiation from
an object and produces an electrical output.
Hall-Effect Sensor

A magnetic field produces a Hall voltage in the
sensor, which is used as an electrical output.

13.4.4 Applications of Sensors

Sensors are used in printers, scanners, robotics,
CNC equipment, automatic control systems,
computer peripherals, security systems and
industrial automation.

13.5 Relays |Rat

Trade Theory

13.4.3 9 & &t Rgia

ATgH R

o # gRadH & wRoT fagd Rtex a1 dahd # gRad=
i &, STt dToaT ol gerfar 21

LDR

LDR @R Ug dret Uehl2T chl el o SHR 8T Ufariy
TGAdT g | GIHTIE: UehIST chl JierdT S+ IR 9k ufaRier
A gl STTaT 8l

Rrear dwR

SIS ohlg aeg TER & UTH 31Tl 8, df SHeh! [Agagehiy,
eI AT Gehreitar ufafehar Seerd! § 3R 3MMeeye Hehd Sa=
gl gl

garg IR

g1 # gRadH & Rt Fifdes a1 faga Rfter & geifaa
gRad+ giar 8, [o faga mseye # gRkafda forar sirar 81
IR §R

TR fohelt 9%y @ Rrafdd sravad fafeor o1 uar @mar 8
3R fagd sm3eye = HdT 8l

gie-gthae SR

YT &5 TR | 8 dieest 37 ohedT &, Fordent SuaRT
fagd srmeeye & wu # fohaT AT 81

13.4.4 SR & v

TR T IUGNT fiiex, Whr, Aaifead, CNC Iuehrur,
waTfera FgsoT gonfer, Shejer dfktwed, gRem gonfaat
3R sftenfies warerd d fohar ST 8|

Normally Open (NO) contact

[T Gl YUh]
( — ) Normally Closed (NC) contact
Amalure 1| ~= [STeeT e
— -]
|_ %l: i Common terminal (COM)
Coil A [am=r fiqa)]
[FaTg] Spring [f&F1]
[~~~ Contact Mechanism
GEEGED

Working Principle [ f&gid]

Control Voltage applied = Coil enrgized - Magnetic field produced = Armature attracted - Contacts switch

Types of Relays [t & U&R] Applications [3rva1T]
» Electromagnetic Relay [ i Rel] o Relay [€is ] e Motor control [Htex =]
» Solid-State Relay [difeis- ] » Time-Delay Relay ~ * Power switching [areR f&af<i]
* Reed Relay [{i8 R<l] [Tg-facis Ra) * Automation [&dTe]

Fig. 13.5: Relay - Construction, Working Principle, Types and Applications | Re - sFTae, @t fRAgid, yer
T g
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13.5.1 Introduction and Construction of Relay (Fig.

13.5)
Arelay is an electrically operated switching device
used to control one electrical circuit using another
control circuit. A relay generally consists of a coil,
armature, common terminal, Normally Open (NO)
contact, Normally Closed (NC) contact, contact
mechanism and spring.
13.5.2 Working Principle of Electromagnetic Relay
The working of an electromagnetic relay takes place
as follows:

1. Control voltage is applied to the relay coil.
Current flows through the coil.
A magnetic field is produced around the coil.
The armature is attracted towards the coil.
The relay contacts change their state.
The load circuit is switched ON or OFF.

NowuhkwnN

return to their normal position.
Thus, a relay provides electrical switching between a
control circuit and a load circuit.
13.5.3 Types of Relays
The common types of relays are:

¢ Electromagnetic Relay: Uses
electromagnetic  attraction to operate

contacts.

e Solid-State Relay: Uses semiconductor

devices for switching.

¢ Reed Relay: Uses magnetically operated reed

contacts.

o Time-Delay Relay: Operates its contacts after

a specified time.
Common contact arrangements include SPST, SPDT
and DPDT.
13.5.4 Working Principles of Different Relay Types
An electromagnetic relay operates through
electromagnetic attraction. A solid-state relay uses
semiconductor components for switching without
mechanical contacts. A reed relay operates when a
magnetic field causes its reed contacts to change
state. A time-delay relay changes its contacts after a
predetermined time.
13.5.5 Applications of Relays
Relays are used in motor control, power switching,
protection circuits, industrial automation, ICT
equipment, control panels, alarm systems and for
interfacing low-power control circuits with higher-
power load circuits.

13.5.6 Relay Testing and Safety

Relay testing includes checking coil continuity, coil
resistance, NO/NC contacts and contact
operation. The correct coil voltage should be
applied, and the relay contacts should not be
operated above their rated current.
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When the coil is de-energized, the contacts

Trade Theory

13.5.1 Rat =1 afR=ra ofiz "= (Fig. 13.5)

et v g w9 & Fafard (&< e §, fSren
U Tep fAEr Hfdhe gr1 g faga dfdhe &t Ffa
P & forg fohaT ST €1 vep Rt & qrar=ae: shigdd, SieR,
A= e, TmIa: et (NO) Hudh, amr=ad: &g (NC)
Tuch, dudh o= 3R f&h g1 €1

13.5.2 Reagadia Ra &1 & RAga
fagrdgeehia Ret o1 BRI 9 YR &idT &:

. R isa = =71 aieest evman STar 8|
izl # &RT YaTfed gidt gl

Higel & TRI 3R ahIT &7 I B 8
JTHTR ehisel Y 3R 3RS g &1

Rt & Tudh ot fR&fa seed &1

aits fehe =1e] a1 & gl &1

ST9 ISl ol SI-U-TSISST [hdT SITdT &, ol TUeh 37g-t
gy fRfd d dte omd &1

59 U, Ret fAd=ror afehe ofk s afdhe & g faga
QT ugm F=ar 81

13.5.3 R & R

NowuswN =

R & 9H=I UpR §:

o fgadada R Jue! o daifad &= & fog
fagIdgaeha STRYTT AT SUANT el 5|

o Uifes-®e RA: [T & g siefarees g
T ST T g

o 9= RA: Juhla wu @ danfela I dueh! o1 IuART
AT gl

o crzu-2a RA: Ruifka o9 & s 8= Guen! &t
TaTfeld ST gl

T Gueh a3t § SPST, SPDT 3fik DPDT e
El

13.5.4 fafva R & et RAgia

fagragerdhia Ret fAgadachia amerur gRT i e g1
Tifes-we Ret a1 gifiies Gueh! & siefmeres Tl gr
feafai ez g1 e Ret ek &3 & swror g duenf 6
I sgeran g1 arsa-f3at Ra RuiRa aua & a1g e
Tuept i fRAfT Fgerdr 81

13.5.5 Ret & asrgeraiT
Rt a1 STT Hier Ad=ror, urer f@fR, gram afde,

3ienfrer @ETeH, ICT Suehur, =T 494, 3t
fAwew 3k wy-21faa Adsor afhe ot sifden-21fa aret @l
gfdhe T SieA & foig fohar StraT g1

13.5.6 Rt gdiaror ok gran

Rt & uterur § epiget <ht fARaRdT, sisd ufariy,
NO/NC Hueh 3{R Tuech THETe ! Sirg e &1 Tat
hisel dieest TTAT ST ATeq 3fR et TUeh! et Ich!
RuiRa arT G srfde oR Jarfad &l et eyl
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13.6 Microprocessor |HTSshIVIRITR

Trade Theory

MICROPROCESSOR: INTRODUCTION | ATShIvIRNR: uR=g

MICROPROCESSOR
# (programmable electronic device, CPU)
HIFHIN AR

(ST @A IR Sotae-
A 3uasvor, Hidiy)

MEMORY
INPUT nevucss g (retnaetions & dats) @ OUTPUT nswcss]
A (ﬁieraﬂ?%a)

ﬁ} MICROPROCESSOR
TEHMRAET

MICROCONTROLLER (Processor + Memory +1/0 on single chip)
(Rt O W TR + A9 + 3m8/370)

BASIC MICRPROCESSOR ARCHITECTURE | 3T} ATSHINIaRR 3NfdheadR

1 ) ARITHMETIC OPERATIONS MEMORY p—
MEMORY v ARITHMETIC I.H%E_}IC UNIT (ALU) [ sigoiiordta aare INTERFACE ]
INTERFACE ALU ;
, | 3igIfOrdtg ads 5T (ALU) | LOGICAL OPERATIONS ) AN Fetbu | m Aé,N@ MEMORY
MA&’&M%RY , i L =, REGISTERS )
== CONTROLUNIT L = R
=b 5 PROGRAM COUNTER INPUT/QUTPUT :i
ADDRESS BUS (Carries address info) —| TS WP T3 (Holds next address) INTERFACE
T3 S (A1 TS 98 el 2) T INSTRUCTION REGISTER g/ TRYe sa“ﬁi EXTERNAL I/0
INSTRUCTION EXECUTION CONTROL ﬁi?l?l?‘m (Holds current instruction) < r'y > DEVICES
DATA BUS (Transfers data) > fdy i Temporary Storage for data, addresses e 3d/3n Ragw
taaw GawEArA FA e) | XL bbbl
CONTROL BUS (Carries control signals) 1 ﬂ\ T“ T“ /
Sole oW (gEoT e a8 Bt ) v

Fig. 13.6: Microprocessor - Introduction, Basic Architecture, ALU, Control Unit, Registers and System

Buses | ATSshIMAWR - uR=a, gRamdt snfhdar, ALU, s sarg, iR vd RAeq aw

13.6.1 Introduction to Microprocessor (Fig. 13.6)
A microprocessor is a programmable electronic
device that performs arithmetic, logical and control
operations according to instructions. It processes
binary data and is commonly used as the central
processing unit of a computer system.
A microprocessor works with instructions and data
received from memory or input devices. It performs
processing and provides results to memory or
output devices.
A microprocessor mainly performs data processing,
calculation, decision-making and control
operations. Unlike a microprocessor, a
microcontroller generally contains the processor,
memory and input/output peripherals on a single
chip.
13.6.2 Basic Microprocessor Architecture
The basic architecture of a microprocessor consists
of the following parts:
e Arithmetic Logic Unit (ALU): Performs
arithmetic and logical operations.
¢ Control Unit: Controls the execution of
instructions.
¢ Registers: Temporarily store data,
instructions and addresses.
¢ Program Counter: Holds the address of the
next instruction.
e Instruction Register: Holds the current
instruction.
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13.6.1 ATShIVIETR &1 gR== (Fig. 13.6)
ATSHIVIATR Teh TN OF SclagiHeh STl & Sit fAqen
& TR SiRTfurd, difcher 3k [Ad=01 6 e 31 T8
T e TRIEHRUT 318 oh &U H IUANT AT STrdT 81
HAISShITTER AHRY AT 3¢ 3Uehon § T fAdeit oiiv a1
TR PR hdT &1 TG Sl ! AT Thedl g 3R GRoTHT St
AARY A7 3T3eYE IURRUN deh HeldT g

HATSShITIER I3 w0 9 31 wafa, worHr, Rofa &
3R FAR=0T Rt HdT &1 ATSShITRR & faudiq,
HISShichgloR | TTHRI: TR, AARY 3R 379¢/3M8eye
ORtheet Ueh gt fId )R gl 81

13.6.2 ATSEhIVTE™R &Y gaT |1

Hﬁaﬁm@wﬁ%aﬁmﬁﬁmmgﬁ%
o SO ddh ghE (ALU): Siomiordia ofk
drfches R et Bl

o hetet gfae: Aden & fsaree it Frifa sedt &1
o TR 3o, e 3R T3 ot =Mt U & Gufgd
& &l
o URITH HhISeR: 3Tet (AGST T U39 3T g
o IERM AT gdam R @dr gl
o TS IH: U3 GIT of It B
o ST IW: ST Pl IHIARUT Hidl gl
o cheld 99: fA4F0T Gohd & ST &1
o AWM ST TEWR &t AR & Sigar gl
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e Address Bus: Carries address information.

o Data Bus: Transfers data.

e Control Bus: Carries control signals.

¢ Memory Interface: Connects the processor
with memory.

e Input/Output Interface: Provides
communication with external devices.

The basic flow is:

Memory [~] Buses [~] Microprocessor [~] I/O
Inside the microprocessor, the main functional
blocks are ALU, Control Unit and Registers.

13.6.3 Pentium Processor Architecture Basics

The Pentium processor is a family of
microprocessors used in personal computer systems.
Its basic architecture includes the CPU, registers,
ALU, control unit, cache memory, bus interface,
memory interface and floating-point processing
unit.

The processor receives instructions and data
through the bus interface, processes them and
communicates with main memory and I/O devices.
Cache memory provides faster access to frequently
used instructions and data.
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Trade Theory
o IYE/3HTSCYE SEhd: JTE<! SURUN o 1Y HAR
AT gl
e UdTE &
A [¢] =€ [¢] ArssRvEER [] 1/0

HISShIUTER & 3R J&I hrifceh scileh ALU, gl gfae
3R AR g €|

13.6.3 dfeaw wiAwR snfdheamr =1 alR=

dfeaw MRAWR aafqa dwger yonfaat & suai fag s
Tt ATSShITIEER] T Goh URAR &1 39eh! gl Ta-T §
CPU, AR, ALU, shglet gfae, her aaidt, o devth,
A gevthy 3R ueilfen-utge WA gfRe wfaa g
gl

TR 99 ethy & ATedH 9 G2 ik a7 UTd el &,
3¢ GO T 8 a1 G HARY 3R 1/O IUHUT & a1
TR AT &1 heT ARRY IR-IR YT fhy ST aret fAgan
3R 321 deh ST Ugd UM el 8l
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MCQ's | sgfaeredta as

Q1. What is the primary function of gears in
mechanical systems? [ gif3e vonfeat § fasd &1 g=a
&l T g 82

(a) To increase friction / a¥ur e & faTw

(b) To transfer motion and torque / 7fd iR efdh
HiaRd & & falg

(c) To store electrical energy / fagld St @UgId et &
fag

(d) To reduce noise in circuits / Tfche & MR FH A &
fag

Ans. b | Sol. : Gears are mechanical components that
transmit motion and torque between rotating shafts,
enabling speed changes and power transfer. / g
JifAch Tk 8id & i guiv e o o9 71fd 3R 2feh IHidaRd
Fd &, orad fd aRad= ofik eife TaRor G919 giar 81

Q2. What is the main advantage of a timing belt? /
eIsfiiT de o1 g Ty T 82

(a) Low cost [/ &\ dFTd

(b) No slippage / '3 fthae gl

(c) Requires lubrication / &g &l 3aeTehdT gid! &

(d) Used only for heavy loads / dhad ¥Rt ¥R & faig

U foha Sirar @

Ans. b | Sol. : Timing belts have teeth that engage
with pulleys, ensuring precise motion without
slipping, making them ideal for synchronized
systems. / €TgfiT see # gid gid g Sit geil & a1 HelH gid &,
a9 ag fom fhaat gt nfd ue &t & ok 34 Rishirss
faeH & fy Suge ST 31

Q3. What is the main disadvantage of a stepper
motor? [ RWR #Atex fi qw=a g1 7 g2

(a) Low efficiency / < <&rdr

(b) High speed operation / 3= Tfd TaTe

(c) Requires continuous lubrication / @R ©g &t
ST chdT

(d) Cannot be controlled digitally / f3fSieat ®u @ f=ifaa
& foharr ST ehar

Ans. a | Sol. : Stepper motors consume power even
when stationary, making them less efficient
compared to other motor types. / ¥WR Hiex @R &d gu
o} fSsTeft bt @ud oear &, orad ag o Hiexi Y g1 J A
Z8TdT aTel gIdT 81

Q4. Which material is commonly used for
manufacturing V-belts? / dt-dee a9 & fAg smwaR
R fohe arft &1 v favar simar 82

(a) Plastic / wifees

(b) Rubber / IR

(c) Wood / earst

(d) Copper / dist

Ans. b | Sol. : V-belts are commonly made from
rubber with embedded fabric cords to provide

flexibility and strength. / d-dee SMHAR &R ediciu 3R
ASIget & forg U i SRt & a1 TR @ F91Y S &
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Q5. What is the primary function of a gear in a
mechanical system? [ gifaes yoreft # R @1 wafaw
& T §?

(a) To increase or decrease speed / Tfd §e™ a1 geH &
fag

(b) To store electrical energy / fagd 91t TUgId & &
feg

(c) To generate heat / T4 3= & & falg

(d) To reduce weight / @i &8 & & fag

Ans. a | Sol. : Gears are used to transmit motion and
adjust speed or torque in mechanical systems. The
gear ratio determines whether speed is increased or
reduced. / iR 7fq 3IR 2 @t TSI <A & felw Tifes
goferdt & IuahT fohg Sd &1 R srgura ag MeafRa swear g
fop nifar sreft ar =i

Q6. Which type of belt provides high efficiency and
reduces slippage in power transmission? / f&a
UhR fI dee I g&dr U ddl g SR uTeR giafae_ J
fheerT hl 7 et @2

(a) Flat belt / T dee

(b) V-belt / St-see

(c) Rope belt / 3g see

(d) Chain belt / 39 &=

Ans. b | Sol. : V-belts fit securely into pulley grooves,
which reduces slippage and increases power
transmission efficiency. / dt-sieg Geit @ & ASTT & fthe
gt 8, for s fhaers &4 gt & SiR ureR giafAe qarar sgdt
2l

Q7. Which component is required to control the
rotation of a stepper motor? / RuR Hiex & gui &t
fFafa o & for fhe ges 6 sravadar gidl &2

(a) Microcontroller / ATSshidheter

(b) Resistor [ ISR

(c) Transformer / gAHIER

(d) Capacitor / &dfdex

Ans. a | Sol. : A microcontroller is programmed to
send pulses to the stepper motor driver, controlling
its movement in precise steps. / ATShIhgIoR LU Hlex
ZIEaR & Tog Aol & foiw oo fohar Sirar 8, St saeh 1fa o
G&ter =Rul # AR et 81

Q8. Which gear arrangement is used in gearboxes
to provide multiple speed options? / fiRataw A +s
nfa e e & & fag i ot iR s sught i
STt 82

(a) Planetary gear system / wc<t AR gormeft

(b) Bevel gear system / daa iR yoTrett

(c) Helical gear system / gfcicra iR gomeft

(d) Worm gear system / @ fiRR yoett

Ans. a | Sol. : Planetary gears are used in automatic
transmissions and industrial gearboxes to provide
different speed and torque options efficiently. / @He
R @atferd giafaee ok sitefies fratew # fafes nfa
3R 2feh fdened UeH oA & felg SuahT fahg ird g1

Q9. What is the primary function of a gear in a
mechanical system? [ Te gifaes yorelt # =R &1
T & o/ ghar 82
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(a) To transmit motion and torque / Tfd 3R efch &t
RN AT

(b) To store electrical energy / fagld So1f @U@d &eT

(c) To measure current and voltage / @<c 3R Tiecst
HIGAT

(d) To convert AC to DC / Tt ot St & uRafda e
Ans. a | Sol. [ &ar&T: Gears are used in mechanical
systems to transmit rotational motion and torque
between shafts. They help in changing speed and
direction of motion. / iR i yonferat & Fesme nfa
3R Tch Pl Tep AT T GER ATHE e RIFIARA e & g
JUANT fohg Sird &1 & 71far 3R fasim ot sger # #ag d 81
Q10. Why are stepper motors preferred in
precision applications? / RuR dlex &l aRggar
(Forefisr) syt & o i favar s &2

(a) They run continuously without stopping / ag famT
¥ AR Teld &

(b) They provide precise position control / I8 Tdta
f@fa Ao ugM =d &

(c) They generate high power output / g 33 ifed
3T3¢YC 37 hYd ©

(d) They do not require any electrical input / &= fot
faed g7ge Y amasachar g gidt

Ans. b | Sol. /[ ereaT: Stepper motors move in discrete
steps, making them ideal for applications requiring
precise positioning, such as robotics and CNC
machines. / ¥R AR Tl (L) & gAd 8, o 3 9dia
s Ao arer srguail S Aeifea ik CNC mfii & fag
SUGH &ld &l

Q11. Which part of a stepper motor controls its
movement direction? / RUR Hlex T I AT UNT gHRT
nfa fRem &} Frdfe ear 82

(a) Rotor [ Tex

(b) Stator windings / e aEfd™

(c) Commutator / &&geex

(d) Brushes / 5199

Ans. b | Sol. /erE: Stator windings create the
magnetic field that determines the rotor's movement
direction in a stepper motor. [ ¥ A Tk b
& IF d g, ST WA Alex H e i i e ot Mafa
HAT 8

Q12. What is the function of an idler gear in a gear
train? / R 371 A srsseR R &1 it FaaT glam @2

(a) To change the direction of rotation without
altering speed / fa=1 ifat sqt gATa <t faen sger & fow
(b) To increase the speed of rotation / gaT1d < Ifd sIgM
& forg

(c) To reduce power consumption / fasTeft &t @ud &t
HH A & g

(d) To store mechanical energy / Tif3e SHuil TG e
& forg

Ans. a | Sol. [ &reEr: An idler gear is placed between
two gears to ensure they rotate in the desired
direction without affecting speed. / 3gser fiRR gt iR
& i @1 ST ¢ drfeh 3 sfedd faen # g fom 7fa &t siqet
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Q13. Why are gears used in mechanical systems? /
Rt a1 Suai gifies wonfeat & ot favar s &2

(a) To increase or decrease speed and torque. / 7fd
3R 21 ot e a1 HeH & fAwl

(b) To generate electricity. / fastelt 3= &= & fag|

(c) To cool down electronic components. / saagiAd
Th! I 3T A & g

(d) To reduce friction between moving parts. / Tfasfter
T & ffa aor e R & forg

Ans. a | Sol. : Gears are primarily used to control
mechanical power transmission by adjusting speed
and torque according to system requirements. / fiaR
T U & FifAes Afay daror ot Ffa & & fag suahr
fohg SI1d €, forad nifa ofk ik ot faeed i srasaahdrett &
AR FAETAISIT fohar <1 Fepar 81

Q14. Which of the following is a primary advantage
of belt drives over gear drives? / R grga &Y ge=n
# d 3189 T WTATAR AT a7 82

(a) Belt drives operate more quietly and smoothly. /
deT g18d Sfd oaid R gare ©U ¥ & Fed &

(b) Belt drives require frequent lubrication. / ste g8
! TR-TR g ! SATaIHRT giell 8

(c) Belt drives are less efficient than gears. / 3w gga
R &t g1 & A H3 gid g

(d) Belt drives have a fixed speed ratio. / s g5 & Tk
@R 7fa srgud ghar &1

Ans. a | Sol. : Unlike gears, belts absorb vibrations
and operate smoothly with less noise, making them
suitable for many mechanical applications. / fRR &
faqid, ST U=t JaLNfSd d & 3R FHH AR & T gaw
&Y § 1 d 8, a3 &g gifdes s & fag Suged
gid &1

Q15. What will happen if too much current flows
through a stepper motor? / afe RuR #lex & Areaw |

Jreafdes e yarfed gian & af T ghm?

(a) The motor overheats and may get damaged. / #tex
3rferes T g STt § ofR erfau g gehdl! g1

(b) The motor speed increases beyond its limit. / #lex
& 7ifa 3 e & rfde ag St 81

(c) The motor automatically adjusts its current. / #Alex
waTfeld ¥ & 3194 dhie Pl GHATIIOIT PRl g

(d) The motor stops working immediately. / #tex g&d
SIH AT G B adT g

Ans. a | Sol. : Excessive current increases heat in the
motor coils, leading to overheating and possible
damage to the winding insulation. / &8ss e Al
Pigd # TH J¢T adT 8, [oaw sifdies T ofiR arEfem ggaiem ot
GuTfad &fd gt Fehdt 81

Q16. What happens if a stepper motor is driven
beyond its rated speed? / afe RuR #lex &t IFh!
Ruffva nfa @ sifdes g«mar s at «=r gm?

(a) It loses steps and becomes inaccurate. / g €U @t
3T 8 3fRR 3G & ST 8

(b) It moves faster with higher precision. / ag 3=
Gl & ATY dvit & TeIdT gl
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(c) It generates more torque. / g 3ifd® cich 3= Yl

8l

(d) It automatically adjusts its frequency. / a8 @atferd
&Y § 70T gy FARNSI T 8|

Ans. a | Sol. : When a stepper motor exceeds its rated
speed, it fails to synchronize with the input pulses,

www.teachtoindia.com
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causing missed steps and loss of precision. / g €W

Htex arut fRgika wfa & sifeies Terch 8, df 98 $19e Ted &
arer fehest A8l 8t urd!, foes ¥ @e 911 g $iR aiehar
geTfad gt 81
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