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Preface

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

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

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

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

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

| g

g gWsh, gofaefdaq, fenfdai ot Qerfois adiemsi qen siwer-
FHiga Ta ST & I fiam & g7 9 Ay &0 @ FIR it 18
gl

9 faxqa ¢ N, Theiy hagels™ U8 A1gd, SSi-aRT gigm,
vrdtafaferd fepeg aur At odien g wr smenRa A e urew &
T8t Sop afmfea foear mar g1

I8 g DGT/NCVT grT ReiRa Fefiaas qreasha &1 ure ahxdl 8
T Fefad NIMI oter de & &y daR &6 715 81 38 W 9T
3R ATEgIRe IUANT i & H & §T WA fawar ma g1

39 g A U W MCQs & §-&R &RI—RUI, §He,
Sy, iR fRAsdAwor— fFumdt ue & dIR fohar ma €, arfes
HeheTceh TEAT qT URIET-eRdT el Yge fohaT ST Fehl

BART 39T hae faenfdal &t ITI ursashdl Td NCVT udtemait &
SPE UG & i Fem s & 78T, afch 3% wwentdt et fAsht
g &=t | afawgef ISR et & fag oft R = &1

How to Study This Book | 39 G&idh o1 318 & 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
been prepared using the prescribed syllabus documents
and standard training resources for educational purposes.
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these institutions to curriculum development and the
promotion of vocational education in India.
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Syllabus

Modules

Trade Theory

DC Generator

DC generator - principle - parts - types - function - e.m.f. equation, Building up voltage of a DC
shunt generator, Test a DC machine for continuity and insulation resistance, Start, run and
reverse direction of DC motor, Characteristics of DC generator.

DC Motor

DC motor - principle and types, Speed control methods of a DC motor and their applications,
Troubleshooting in DC machines, Materials used for winding - field coil winding.

AC Three Phase
Motor

Principle of induction motor, Fundamental terms used in AC winding, Maintenance, service and
troubleshooting in AC 3-phase squirrel cage induction motor and starters.

AC Single Phase
Motor

Single phase motors - split phase induction motor - induction-start, induction-run motor.

Alternator

Alternator - principle - relation between poles, speed and frequency.

Synchronous
Motor and MG Set

Synchronous motor, MG set and rotary converter.

Electronic Practice

Resistors, colour code, types and characteristics, Semiconductor theory - active and passive
components, PN junction - semiconductor diodes, Rectifiers, Transistors, Transistor biasing and
characteristics, Transistor as a switch, series voltage regulator and amplifiers, Function
generator and cathode ray oscilloscope (CRO), Printed circuit boards (PCB), Unijunction
transistor (UJT), FET and its application, Power supplies - troubleshooting, Power control circuit
using SCR, DIAC, TRIAC & IGBT, Integrated circuit voltage regulators, Binary numbers, logic
gates and combinational circuits, Wave shapes - Oscillators.

Control Panel

Control elements, accessories - layout of control cabinet, Installation of instruments and

Wiring sensors in control panel and its performance testing.
AC/DC Motor AC/DC drives, Speed control of 3-phase induction motor by VVVF/AC drive.
Drives

Inverter and UPS

Voltage stabilizer and UPS, Emergency light, Battery charger and inverter, Troubleshooting of
voltage stabilizer, battery charger, emergency light, inverter and UPS, Installation of inverter in
domestic wiring.

Power Generation
and Substation

Sources of energy - Thermal power generation, Hydel power plants, Visiting to transmission and
distribution substation, Circuit diagram of substation and its components, Electrical power
generation by non-conventional methods.

Transmission and

Electrical supply system - transmission and distribution network - line insulators, Bus-bar

Distribution system - power tariff terms and definitions.

Circuit Breakers Types of relays and its operation, Circuit breakers - parts - functions - tripping mechanism,
and Relays Repair and maintenance of CBs.

Electric Vehicle EV scenario in India and EV charging

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

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

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

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

Symbols

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

components

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

Earthing Diagram




Drawing of Drawing of electrical circuit diagram.

Electrical circuit

diagram

Drawing of Block Drawing of block diagram of instruments & equipment of trade.
diagram of

Instruments &
equipment of
trades

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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2. DC Motor | g AieR
2.1 DC Motor | <t #lex

Trade Theory

DC MOTOR | .. AR

Yoke (Outer Frame)
A (a1edt 5m)
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N Pole

Ngg
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aﬂm’l > g {KE&:‘\

/

’O
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Armature Assembly PARTS & FUNCTIONS | uiés 3iR &rf

« Yoke: Mechanical Support & Magnetic Path
arﬁasmahsﬂvqaagmq

* Poles & Field: Generate Magnetic Field
fAwfor

Armature Winding
TifA® 313TYe &

» Commutator: Convert AC to DC internally,
maintains torque direction

\ ERA & g, 6 i feen gme Y@
Brushes « Brushes: Supply Current to Armature
90 £l RT3 mgfd
BACK E.M.F. & EQUATIONS
COMPLETE ASSEMBLY | I E‘WW 3R
Iqet ELECTRICAL SCHEMATIC | fargd @isit

Armature Resistance (R,)
WORKING PRINCIPLE | mﬁ@a S _\; o AN :
Magnetlc Flux 0 Torque | 2ids Flemmg s Left-Hand Rule Armature Current (I,)
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experiences force @ Hoists |
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Fig. 2.1: DC Motor - Constructlon and Working Principle | #.3ft. Atex - fAnfor va &rf fAgia

2.1.1 Introduction (Fig. 2.1)
A DC motor is an important electrical machine widely
used in industries and workshops. It converts
electrical energy into mechanical energy and is
commonly used in cranes, hoists, electric vehicles,
and machine tools. Its main advantage is easy speed
control and high starting torque, which makes it
suitable for practical applications.
2.1.2 Definition of DC Motor
A DC motor is an electromechanical device that
converts direct current (DC) electrical energy into
mechanical (rotational) energy based on
electromagnetic principles.
2.1.3 Constructional Features of DC Motor
The main parts of a DC motor are:
Yoke: Outer frame providing mechanical support
and magnetic path.
Poles: Produce magnetic field.
Field Winding: Wound on poles to create
magnetic flux.
Armature: Rotating part where EMF is induced.
Commutator: Converts AC in armature to DC
output.
Brushes: Supply current to armature through
commutator.
2.1.4 Function of Main Parts
Yoke: Supports structure and completes
magnetic circuit.
Poles & Field Winding: Generate magnetic field.
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2.1.1 af=ra (Fig. 2.1)

St Aler Uk Ayt fagd #ef= € fSrerent Suait Set
3R prRisneTeT # A wu 9 fohar Srar g1 g fagd et
! FifAes Hoif # yikafdd eed! & 3R THTIa: th, ST,
Seifagen arg- a1 A2fH ¢ed # IUINT Y STt 81 3T
&I T ST T fAG07 3R 3= URfHes ik 8, St 39
eI FUANT & el Iugerd ST 81

2.1.2 3+t Ater F aRvmon

Bt Aier ges fAga-gifie Sueur ¢ St fagdgedha
fagidl & 3MYR W yxer arT (DC) fAga i @t FifAsw
(gof7) ot & ufkafda wear &1

2.1.3 St Ater Y "@raaTees fAatuany

St Aler & = v &

Tieh: 183t ThA St Fifeh T R Y U UG el
8l

§d: JIhRT & I X g

Fies arEfEn: g woed 309 & & folv gai =
fudt gt 1

STH=R: guefia w7 S8l §.99.9%. URd giar 81
FRIEET: TR H Ia= Ul i ST geye # aRafda
AT &

SI2M: R o ATEH § TR Sl URT UG Hed 8l

2.1.4 9= UT & &t
G¥eh: T I AL a1 ¢ 3R Faehiy uRyer et gof
AT &

§a gd Fies argfan: Jahrg 85 309 &ed 81

* Armature: Rota1e to produces mechanically output
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Armature: Produces rotation due to interaction

of current and magnetic field.

Commutator: Maintains unidirectional torque.

Brushes: Transfer current from supply to

armature.
2.1.5 Working Principle of DC Motor
The working principle of a DC motor is based on the
fact that a current-carrying conductor placed in a
magnetic field experiences a mechanical force. This
force causes rotation of the armature. The direction
of force is determined by Fleming's Left Hand Rule,
where the thumb indicates motion, the forefinger
indicates magnetic field, and the middle finger
indicates current.
2.1.6 Back E.M.F. in DC Motor
When the armature rotates, it cuts magnetic flux and
generates an emf opposite to the supply voltage,
called Back E.M.F. It controls the armature current
and prevents excessive current flow. Back emf
increases with speed and is essential for stable
motor operation.
2.1.7 E.M.F. Equation of DC Motor
The relation between supply voltage, back emf, and
armature current is:

V =E, +1,R,
Where,
V = Supply voltage,
Eb, = Back emf,
Ica, = Armature current,
R@, = Armature resistance.
2.1.8 Torque Equation of DC Motor
The torque produced in a DC motor is directly
proportional to the armature current and magnetic
flux.
T < ¢l,
This shows that higher armature current produces
higher torque, which is important in starting and
load conditions.
2.1.9 Applications
DC motors are widely used where variable speed and
high starting torque are required. In industries, they
are used in cranes, hoists, conveyors, and rolling
mills. In machine tools, they are used in lathes,
drilling, and milling machines. DC motors are also
used in electric vehicles, battery-operated
equipment, and elevators. Their easy speed control
makes them suitable for precise operations in
workshops and automation systems.
2.1.10 Numerical Problems
Using the emf equation:
V =E, +1,R,

Example:
A DC motor has supply voltage 220 V, armature
current 20 A, and armature resistance 0.5 Q. Find
back emf.
Solution:
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STER: YRT 3R YeehIy 815 chl TRERe fehdl o hR0T
YUl 307 T g

TR Tahlaeflg 2fdh SHTg @dT 3|

SIRT: 3MYfd T SR deh YRT T RAHIARUT d 8l

2.1.5 S} Aiex o1 e RAgia

Bt AR o1 R [gid 59 a2y W anatid & & dadhi
&3 | @7 T R I8+ S aTell dTeieh difeh &l ahl
3]Hd AT 81 Tg Il HTHR o ol T HRUT §=d1 81 §eT
&Y oo waifdi & amd g1y & Aoy grr RufRa gid 8,
fSras SieT 71fd o, aSi=t Gk &5 Sl aUT AEAHT URT ot
gerfdt 21

2.1.6 A giee d 9k S.uH.Uw.

SIe STHR GAT 8, dl 98 JahI UeTad oh dhledT & 3R
JTfcf dteest & fAuid T 3.99.9%. 30F ol 8, [ doh
3.UH.T%. gl STIdl g | I8 STHR URT ol [AEd dar g
3R 3rafeh 4RI UaTg ot AehdT &1 S 5.UH.TW. Tfd &
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2.1.9 AT
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Eb,=V-LR,
=220 - (20 x 0.5)
=220-10
=210V

Trade Theory

Eb,=V-LR,
=220 - (20 x 0.5)
=220-10
=210V

2.2 DC Motor - Principle and Types | Sieft AleR - fAgia vd yasR

WORKING PRINCIPLE | ot Rrgia CLASSIFICATION | Fiffeur
Current-carrying conductor in @ magnetic Thumb: FORCE / MOTION DC MOTORS
field experiences force -> rotation. | 9T | 9 / 7T a3 diew
JePi &7 ¥ YRTaTE! 96 W 9 -> Forefinger: MAGNETIC |
i | g1 & | FIELD [ ]
Force (F) Direction of rotation Middle Finger SEPARATELY EXCITED SELF-EXCITED
w4 (F) | g T - CURRENT T § Iaford w@-3uford
| forgger e —L
‘ SHUNT MOTOR SERIES MOTOR
e Alex e e
(o]
Armature s (A ! (o
] T X |
. Field Winding in parallel.  Field Winding in series.
Fleld SRR A b et i &
Curmue 11 () —1] COMPOUND MOTOR
- . Force faga emn Field PUTSS HieY
Direction of rotation g (F) _ - )
ol & Ren Fleming’s Left Hand Rule | Fiel winding supplied : T =
Magnetic Flux (®) determines directioig.m by external source.
k TFATHIT T 10 g1l BT A AT aredt Wi _
TIHH T (0) fen RefRa v g 2 3l bt el 2. iy

Fig. 2.2: DC Motor - Principle and Types | 3t.#. #ite? - Rgid @ waRr

2.2.1 Introduction (Fig. 2.2)
A DC motor operates on electromagnetic principles
and is widely used in industrial and workshop
applications. It converts electrical energy into
mechanical energy and is classified based on field
excitation methods. Understanding its principle and
types is essential for operation, maintenance, and
troubleshooting.
2.2.2 Working Principle of DC Motor
The DC motor works on the principle that a current-
carrying conductor placed in a magnetic field
experiences a force. This force produces rotation of
the armature. The interaction between armature
current and magnetic flux creates torque, which
drives the motor shaft. Direction of rotation is
determined by Fleming’s Left Hand Rule.
2.2.3 Classification of DC Motors
DC motors are classified into two main types based
on field excitation:
1. Separately Excited DC Motor:

The field winding is supplied from an

external DC source. It provides better speed

control and is used in precision applications.

2. Self-Excited DC Motor:
The field winding is supplied from the same
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2.2.1 uR=4 (Fig. 2.2)
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source as the armature. It is further classified
as:

e Shunt Motor (parallel field connection)

e Series Motor (series field connection)

e Compound Motor (combination of both)

2.2.4 Types of Self-Excited DC Motors
Self-excited DC motors are those in which the field
winding is energized from the same supply as the
armature. The main types are:

e Shunt Motor: Field winding connected in
parallel with armature.

e Series Motor: Field winding connected in
series with armature.

¢ Compound Motor: Combination of shunt
and series field windings.

2.2.5 Constructional Features of Each Type

e Shunt Motor: Field winding has many turns
of thin wire with high resistance, connected
across supply.

e Series Motor: Field winding has few turns of
thick wire with low resistance, connected in
series with armature.

¢ Compound Motor: Contains both shunt
(parallel) and series (series) windings; may
be cumulative or differential type.

2.2.6 Characteristics of Different Types of DC
Motors

e Shunt Motor: Nearly constant speed,
moderate starting torque; suitable for lathes
and fans.

e Series Motor: Very high starting torque,
speed varies with load; used in cranes and
traction.

e Compound Motor: Combines features of
both; good starting torque with fairly
constant speed; used in elevators and
presses.

2.2.7 Merits of DC Motors

DC motors offer several advantages in industrial and
workshop use. They provide high starting torque,
which is essential for heavy loads like cranes and
hoists. Speed control is easy and smooth, making
them suitable for precise operations. They also have
quick response to load changes and good
efficiency in variable-speed applications.

2.2.8 Demerits of DC Motors

The main disadvantage is high maintenance due to
the presence of brushes and commutator, which
wear out and require regular inspection. Sparking at
brushes may occur, making them unsuitable for
explosive environments. They are also comparatively
costlier and less robust than AC motors.

2.2.9 Schematic Diagram of Different Types

The schematic diagrams show electrical connections
of different DC motors:
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e Shunt Motor: Field winding connected
parallel to armature.

e Series Motor: Field winding connected in
series with armature.

¢ Compound Motor: Both shunt and series
windings used together.
These diagrams are important for
understanding connections and
troubleshooting.

2.2.10 Applications

¢ Shunt Motor: Used in lathes, fans, and
blowers where constant speed is required.

e Series Motor: Used in cranes, hoists, and
electric traction due to high starting torque.

e Compound Motor: Used in elevators,
presses, and rolling mills where both torque
and speed regulation are needed.

Trade Theory
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2.3 Speed Control Methods of a DC Motor and Their Applications | Si<ft
DC MOTOR SPEED CONTROL METHODS | st.dt. siex nifa fazi=or faferai

N x

V - IaRa

Speed(N) T = @

P

Speed(N) T = V1

Increase Speed Decrease Flux N: Speed | Tife, V: Supply Voltage | 3mgfd atee, Increase Speed Increase Voltage
WO WRER e o o e O S
FIELD CONTROL (BY FLUX VARIATION) | ARMATURE RESISTANCE CONTROL |VOLTAGE CONTROL (VARYING SUPPLY)
thies fAieT (wres afvad g vfaiy fdsror atedst T (smgfd aed)

Vary Field Current -> Vary Flux () -> Change Speed
@mmaﬁ»m(m)aﬁ-wﬁmﬁ

Il Decreased Flux
-> Increased Speed

R ) (Above Normal)
¢ U Fea > T

B (A= @ FwR)

Decreased Flux -> Increased Speed Normarl)
mm > g IR)

Used for ans Blowers
- TR, SR

Add Series Resistance -> Drop Armature Voltage -> Lower Speed

Soft uferty Wit -> SR dieds g -> & i
== Increased

Iext
i Resistance ->

— Decreased Speed
) Veorrt (Below Normal)
]
G nﬁi
#m

Power Loss in Resistor -> Low Efficiency

wfaRIye | fawredt 31 g1 -> 3 germr

= (=3
Tt
Used for: Small tools, Tempora
: BIe

<7
Rext &

reduction

Vary Applied Voltage (V) -> Wide and Smooth Speed Control
IR T e (V) et -> e oiik g wif o

Variable DC T Wide Speed
Supplyor _| Range (Smooth)
Controller /gﬂ Vv ) ﬁ'q(?mi%)%ﬂm

gt amgfd l

1 friae

—_

F2 T

Used for: Cranes, Elevators, Rolling Mills
SR e

Fig. 2.3: Speed Control Methods of a DC Motor and Their Applications | gt.&t. #tex & nfa Ai=ror

2.3.1 Introduction (Fig. 2.3)

Speed control of a DC motor is essential in industrial
and workshop applications where different
operations require different speeds. Proper speed
control improves efficiency, safety, and machine life.
The speed of a DC motor depends mainly on supply
voltage, field flux, and armature resistance. These

fafdat ud 39 syt

2.3.1 uR== (Fig. 2.3)

factors must be controlled to obtain the desired

speed.
2.3.2 Working Principle

The speed of a DC motor is given by the equation:
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V —I,R,

N « )

e N=Speed

e V= Supply voltage

e [,= Armature current

e R,=Armature resistance

e ¢=Flux
Thus, speed is directly proportional to voltage and
inversely proportional to flux. If flux decreases,
speed increases, and vice versa.
2.3.3 Classification (Methods of Speed Control)
1. Field Control Method
Speed is controlled by varying field current using a
rheostat. Decreasing field flux increases speed.
Application: Used in fans, blowers.
2. Armature Resistance Control Method
Avariable resistor is added in series with the
armature. Increasing resistance reduces speed.
Application: Used where temporary speed reduction
is required.
2.3. Voltage Control Method
Speed is controlled by varying supply voltage using
controllers like Ward-Leonard system.
Application: Used in cranes, elevators.
2.3.4 Constructional Features
Speed control of a DC motor is achieved by using
components like resistors, controllers, and voltage
regulators. In practical systems, these devices are
connected either in the field circuit or armature
circuit depending on the method used. A field
rheostat is connected in series with the field winding
to vary the field current and hence control the flux.
This arrangement is simple and commonly used in
shunt motors.
In armature control, a variable resistor is inserted in
series with the armature circuit to drop voltage and
reduce speed. In advanced systems, electronic
controllers or voltage regulators are used to provide
smooth and efficient speed variation. Armature
circuit modification may include series resistance or
variable voltage supply methods.
2.3.5 Merits
These speed control methods are simple in
construction and easy to operate in workshop
conditions. Field control method provides a wide
range of speed above normal speed, making it
suitable for many industrial applications. The
equipment required is economical and easy to
maintain.
2.3.6 Demerits
The use of resistors in armature control causes
power loss in the form of heat, reducing overall
efficiency. Speed control by resistance method is not
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suitable for continuous operation. Some methods
provide only a limited range of speed control,
especially below normal speed. Accurate control is
also difficult in simple resistor-based systems.

2.3.7 Applications

Field control method is used in applications like fans
and blowers where speed above normal is required.
Armature control method is used in small machines
and portable tools where simple speed reduction is
needed. Voltage control method is widely used in
industrial drives such as cranes, elevators, and

rolling mills for smooth and efficient speed variation.

2.3.8 Numerical Problems

Speed of DC Motor

The speed of a DC motor is given by:
V—-1,R,

N « )

Where:
N = Speed of motor
V = Supply voltage
Ia = Armature current
Ra = Armature resistance
¢ = Magnetic flux
Example
A DC motor runs at 1000 rpm when:
V =220V
I,R, 319 = 20V
Flux = ¢
Now, the flux is reduced by 20% while voltage and
armature voltage drop remain the same. Find the
new speed.
Solution
Initial back EMF:
Epyy =V —1,R, =220 —20 = 200V
Since flux is reduced by 20%:
New flux = 80% of original flux = 0.8¢
For a DC motor:
Speed is inversely proportional to flux

So,

Ny _ ¢

Nl ¢2

N, _ ¢

1000  0.8¢

N = 1000

27 08

N, = 1250 rpm
Answer

The new speed of the DC motor is: 1250 rpm
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2.4 Troubleshooting in DC Machines | St w2fiaf # giw Raror

DC MACHINE TROUBLESHOOTING | St.%t. #=fts caaxgfe

FAULT IDENTIFICATION & CAUSES | SI¥ T 3R $RUI
Yoke| m Pole | g1 MECHANICAL FAULTS | &&f@d gy

Beanng wear/failure
w Saf &1 forgra/ favwerar
Illlllllllll. . Misalignment
\!f'o | — ™
\ j/))""\' U — (((@,)) Unbalanced Armature
VIHITIIIIT/"

ELECTRICAL FAULTS | safee®d gy

Open Circuit
o <\
Short Circuit @ IS s
2M7é gfhe —

m’

ia'_ (=

8= \
W) —
Earth Fault ¥

M —————____ Loose Parts
= i o
Poor Insulation Commutator Brushes Bearings Noise & Vibration
G YA FER ERl safar R 3R FHo

TROUBLESHOOTING PROCEDURE & TESTING | gareig[fe™ o =ror 3R uierr

1. VISUAL INSPECTION Check Continuity & Resistance
fRazar

S Measure Insulation with Megger
iRty & S A A

AR G S

POWER —»p@ — )}J - N\ _,@
_Eu O O
OFF Check loose connections, = =  3.REPARR OR REPLACE 4. TEST
SAFE OPERATION burnt insulation 2a. ELECTRICAL CIRCUIT 2b. INSULATION RESISTANCE  DEFECTIVE COMPONENTS ~ MACHINE
AT Tt PeiarR, Siett TESTING (MULTIMETER) TESTING (MEGGER) Amma w1 adeor
eI S Tfthe & ieroT (Teier) SR SRt T e (R) a1 T

Fig. 2.4: Troubleshooting in DC Machines | st.&t. azfiAf & gw Raror

2.4.1 Introduction (Fig. 2.4)

Troubleshooting in DC machines is essential for
maintaining reliable operation and avoiding
breakdown in workshop and industry. Regular
maintenance helps in early detection of faults,
improves efficiency, and increases machine life.
Proper troubleshooting reduces downtime and
repair cost. Safety precautions must be strictly
followed such as isolating supply, using insulated
tools, and wearing protective equipment before
inspection or repair work.

2.4.2 Classification

Faults in DC machines are broadly classified into
electrical and mechanical faults. Electrical faults
include open circuits, short circuits, earth faults, and
poor insulation in armature or field winding.
Mechanical faults include bearing wear,
misalignment, unbalanced armature, and loose parts
affecting smooth operation.

2.4.3 Common Faults

Motor not starting may be due to supply failure,
open circuit in field or armature, or faulty starter.
Excessive sparking at brushes occurs due to worn-
out brushes, improper brush pressure, or dirty
commutator surface.

Overheating is caused by overloading, poor
ventilation, or insulation failure. Noise and vibration
may result from worn bearings or mechanical
imbalance. Speed variation can occur due to
fluctuating supply voltage or field circuit problems.
2.4.4 Causes of Faults
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2.4.1 uf¥=m (Fig. 2.4)

i) mefit 7 gw Faror sriemer ofR e & fasa-a
Il 1Y 3G T RIS § g9 & oY maedes Bl
fAafAa srgRerur ST el URfHe UdT o H GErRIdT sl
&, GeTdT Jerar & 3k 9fF & Sfta &l serar 81 IRa gy
fAaRUT S37Te1sH 3R AR ARTd ol hH &hedT g1 fAReror
T AR BRI § Ugel GRET LT ol Hglg 9 Ul
AT MY, S SATYfcf <l GeIeh AT, gelc g JUHRUT ol
SUNT AT TUT GRET T Ug=T|

2.4.2 Fafferzor

SR AT A St ol sarues wu 9 faga ok gife qivt A
affepa fehan SiTa €1 faga qiwi & ofiu= dfche, 20id |fdhe,
37 QI a1 SR a1 hies aEfET & @RE eI A
&1 gifs qiut & Sal forre, srige, SR Sreiger adr
Siet 9T A €, STt gars ddTe st gH91fdd ded 81

2.4.3 9T SN

HIex oI URH 7 T Y[ fAthetdt, thies a1 mfer F sfiaa
Gfche arerdT GraqUf WIek & HRUT & TehdT &1 FM W
Srcgfdes wifehT ford gu s1er, SrgfAd 121 31a A1 Hrgder hi
TS Tdg & HROT BT 81

3 aTgAE SaRelST, @WXe dfecier ar sgesH
fatherar & ehRUT gidT g1 MR 3R o g gu sl ar
gifieh 3RIgeT o hRUT gl Hehd 81 7Tfd # gRad= smyfd
Tieest § IAR-TGE T thies Ry &t guwaT3i} & HRoT 8
GehdT B
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Faults in DC machines arise due to electrical and
mechanical reasons. Open circuit in winding occurs
due to broken conductors or loose connections,
resulting in interruption of current flow. Short circuit
is caused by insulation failure between conductors,
leading to excessive current and overheating. Brush
wear takes place due to continuous friction and
results in poor contact and sparking. Bearing failure
is caused by improper lubrication or wear, leading to
noise and vibration. Poor commutation occurs due to
wrong brush position, dirty or rough commutator
surface, causing sparking and reduced efficiency.
2.4.5 Troubleshooting Procedure
Troubleshooting should be carried out step-by-step.
First, switch off and isolate the supply. Perform visual
inspection to identify loose connections, burnt
insulation, or damaged parts. Use a multimeter to
check voltage, continuity, and resistance in the
circuit. A megger is used to test insulation resistance
of windings. After identifying the fault, repair or
replace the defective component and test the
machine before use.
2.4.6 Merits
Troubleshooting improves machine life, increases
reliability, and reduces downtime. It helps in
maintaining efficient performance in workshop and
industrial applications.
2.4.7 Demerits
Troubleshooting requires proper skill and
experience. In case of complex faults, it becomes
time-consuming and may require advanced testing
methods.
2.4.8 Applications
Troubleshooting methods are widely used in
maintenance of DC machines in workshops and
industries. They are applied in repairing motors used
in lathes, pumps, and conveyors. In real-life cases,
faults like motor not starting or overheating are
identified using testing diagrams and corrected to
restore normal working, ensuring minimum
downtime.
2.4.9 Numerical Problems
Example 1: Armature resistance fault
A DC motor has supply voltage 220 V, armature
current 10 A, and armature resistance 1 Q. Find back
EMF.
Solution:

E, =V —I,R,

E, =220—(10x 1) =210V

Answer: Back EMF=210V
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2.4.4 SHi & HROT

SIA AfHT A S fAga aur iffe SR & 3= gid 81
argfsT | Siiue |iche g §Q aTeieh AT dlet IS o hRUT
giar 8, SO &R varg | amerm 31l g1 217 Gfche aTeten! &
i ggeI fAthetdT & wRUT glar 8, foed sraafdes g
3R 3ifdiep a19 IU= gidT &1 5121 forgra fARaR Tt & sRor
gIaT & 3R SUd WIE TUch dAT WfehT gidl &1 SafT
fartherdT s e+ ar fargra & $RuT gidl 8, o ek
3R U 3T i & | WIS HRISIH Terd sier fAfq, it &
GG HRICCY Tdg o hRUT 8T &, Fores wfdh sfik
g&rar & HY gt 81

2.4.5 gy fAeror ufshan

3 AR TRUTEg d<ies @ fohar ST T1faw | 9o ugat
STYfcf et g ek U 1| Slet TS, et gU 3Gl
T &IfqQud | ehl Ug== o foig g fAdteror and | aRuy A
Tiees, FARaRaT aar ufaRte &Y St & faw AediHier &t
STINT B3 | ST o Sl UfaRieY &t Sifg & falg a7
T IUANT AT ST &1 1Y I UgaH & 15 JWYUf Heeh
Y T a1 ufdeRITu &Y 3R IuANT O uge AfH @1
TRIeToT i |

2.4.6 7T
gy fAarRor 9fiF & Sfiew &t gerar 8, Ayg-iadr sear g

AT STICTSH ot Y hRdl gl Tg PRI 3R 3fenfies

U # G&7 Y T4 3@ d HErIdl T g

2.4.7 39

3y farur & forg 3fRd wiere 8k g & smagachdT

gid g1 Sife vl &Y fRAfa & g8 g9 9 a1 gt ghar @
3R 37d utervr fafert i smaaehdar gt Tondt 8l

2.4.8 AT

3y farur fafdat erfemeret ofk Seim & St mef=i &
SREUT H ATUh TU T JUANT I STt g | STkl IUINT A1,
Uq 3R h=aaR B TRIa Hiexl dhl 7w B fohar Siar 31
gredfades Rt & Atex &1 gRY 7 g1 a1 31fde g
St GEEat Y ugd uRierur SRl Sl HErIdr 8 <l
fohar ST 8, 9 gAdw sreersd gffad ghar 81

2.4.9 =TS UH
IS0 1: R ufadiy Sy
Ueh 31t Hier | 3mgfe ateest 220 V, HTR 9RT 10 A a1
MR ufaRie 1 O 81 9 $.99.T%. A1 HifSig|
AT

E,=V-—
E,=220-(10x1)=210V
FWR: 96 5.9H.U%. =210 V

IaRq
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2.5 Materials Used for Winding - Field Coil Winding | argfSw & faq ugaa

Gt - fies s arEfEn

WINDING MATERIALS & FIELD COIL WINDING FOR DC MACHINES | gt.3ft. aefi=i & forg argfén amidai silv hics aisa asfen

WINDING MATERIALS | ar3feT amifiri

Enameled Gopper Wire
T BT aR

Aluminium Wire (Alternative)
TR (fiwer

B CRE]

Aluminium)
‘geyfafrm aR

CONDUCTORS: Copper, Aluminium | =Tefeb: didT, tegfifaas
INSULATING MATERIALS: Enamel, Mica, Paper, Varnish
| ST AART: 379, 319, BRI, aTferer

FIELD COIL WINDING | ies Higer argfeT

Field C_oil
fies Pigel

DC Supply

&2, amgf

o+

BASIC DC WINDING TYPES | gfarct St.4ft. asfst sar

TMMMVT Wave Winding | 37 argféT

Lap Winding | et argféT
High Current, Low Voltage
I 8T, PH

Wave Winding | 3 argfé
Low Current, High Voltage

B URT, ST

WOUND SLOT DETAILS | &1a Feife faamor

Conductor (Enameled Copper)
ATAD (3¥es didT)
Conductor Insulation (Enamel)
D SYALH (379

Fig. 2.5: Materials Used for Winding and Field Coil Winding in DC Machines | st.&ft. sefiqt o agfen <

2.5.1 Introduction (Fig. 2.5)

Winding materials are important in DC machines as
they directly affect efficiency, reliability, and life of
the motor. Proper selection of materials ensures
good conductivity, insulation, and heat dissipation.
Field coil winding produces the magnetic field
required for motor operation, so the quality of
materials plays a key role in performance and
durability.

2.5.2 Classification

Winding materials are mainly classified into
conductors, insulating materials, and slot
accessories. Conductors such as copper and
aluminium are used for winding due to high
electrical conductivity. Insulating materials like
enamel, mica, paper, and varnish are used to prevent
short circuits and leakage. Slot liners and wedges are
used to hold the conductors firmly in slots and
provide mechanical protection.

2.5.3 Constructional Features

Field coils are arranged around pole cores to
produce a uniform magnetic field. The coils are
properly insulated and tightly wound to avoid
vibration and damage. In DC armature winding, two
basic types are used. Lap winding is suitable for high
current and low voltage applications, while wave
winding is used for low current and high voltage
applications (basic idea). Proper arrangement
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2.5.1 afe=ra (Fig. 2.5)

argfE amnft el wefi=t & Aeayuf g & it I Hex H
gerdT, fAga-iadT aur ey ot e getfaa et g1 arft
1 AT T 3T ATeTehdl, AL TUT ST YT
gAfAd Fear 81 hics digd AT Alex & HdTe o fdg
HTaLTeh bR 8 IF et 8, SATY T Y JoTaT
g 3R feerrau | Ageaygul yfient Aurdt g1

2.5.2 gaffereor

argfS At et gRead: Teteh, Sgelfen A qeT iic
gerreh arRft & arffepa foram Sirar @1 afer ofk vegfafem
S TTeteh I fAg[d ATeTendl o RUT argfe d IuahT fhy
ST 81 Sgeifen Arft S QATH, ATShT, SITST a2t arf—sr
o1 IUTT 21TE Tfche 3fiR eftahst ot Aehm & foig fovar Srar
&1 Tile ATSR 3R ST T IGINT ATeTehl I Tle & STl
Y Uehg 3R Fifeh Y& UaH e o foid fohar Sirar g1

2.5.3 TeeATeR fadtuary

$IeE hIsd ! gd DR o IRI 3R 3 YR qied fohar
STaT & foh 9T gachia &5 3 gl | higel o 3fad ®9 &
ggeic fohaT SITdT 8 3R Sheehe efUel ST & difch shue 3R
eifr & s ST Teh | St 3R argfE F &) gt v
IUANT fhy ST &1 AU arsfE 3= ary ok fA diees
3R =g At SIgHANT & folg IuaiT Y St & (e
JrayRoN) | AT T Ut Jachia Tererd faarur ek
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ensures efficient magnetic flux distribution and
smooth operation.

2.5.4 Working Principle

In a DC motor, field coils are wound around pole
cores and carry current to produce a magnetic field.
When current flows through the field winding, a
steady magnetic flux is established, which interacts
with the armature conductors to produce torque.
The strength of the magnetic field depends on the
number of turns and current in the field coil. Proper
insulation between turns prevents short circuits and
ensures safe operation. Insulation also protects the
winding from heat, moisture, and mechanical
damage, thereby maintaining performance and
reliability.

2.5.5 Materials Used

Copper wire (enameled) is widely used due to its
high conductivity and flexibility. Aluminium wire is
used as a cheaper alternative but has lower
conductivity. Insulating materials such as paper,
varnish, mica, and PVC are used to prevent leakage
current and provide mechanical strength. Paper is
used for basic insulation, varnish for coating and
protection, mica for high-temperature insulation,
and PVC for additional covering.

2.5.6 Merits

Copper provides high electrical conductivity,
resulting in better efficiency and less power loss.
Good insulation ensures safety, prevents short
circuits, and increases the life of the motor.

2.5.7 Demerits

Copper is costly compared to aluminium, increasing
overall motor cost. Insulation materials may
deteriorate due to heat, moisture, or aging, leading
to insulation failure and possible faults.

2.5.8 Applications

Field coil winding is widely used in industrial DC
motors for machines such as cranes, conveyors, and
rolling mills. It is also important in repair and
rewinding workshops where damaged windings are
replaced or reconditioned. Proper selection of
materials and winding technique ensures efficient
motor performance and long service life.

2.5.9 Numerical Problems (Example)

Example: A field coil has 500 turns and carries a
current of 2 A, If the resistance of the winding is 10 Q,
find the voltage required and current carrying
capacity.

Solution:

VoltageV=IxR=2x10=20V

Current carrying capacity depends on conductor size
and insulation rating. Here, the coil safely carries 2 A
under given conditions.

www.teachtoindia.com

Trade Theory
GaT Haeld AfAd et 1

2.5.4 Frd fagia

BN Atex 7 hies dizdt ga BR & IRI R farudt gidt &
3R IehId &5 IF et S [elQ URT Ig Secll &1 59
hies argfen & arT varfed gidt g, df Uah f@R gadh
TR RITTUT BT 8, STt SHER dletehl & 1Y URER fehar
hch Clch IF hdl g1 JaIchid &3 Sl dierdT hies Phigel |
el S T 3R eRT IR AR deedt 81 Gl & g 3
IR 2ATE Fiche ol Aehdr & 3R Grfda dares gfad
AT & | geie argfem ot S, 7 gon Fifaes arfa @ off
YR UG el &, oread vee ofiR fasaiaar s+t Tgt
gl

2.5.5 uga arft

dqis &l dR (TTHES) 3T ATetehdT iR ddelu=T & hIRUT
ek ®4 ¥ ITANT b1 S1dT 81 TAfad arR g&dT
fahed g1 & hIRUT IUANT fohaT TTdT 8, U $Hh! TTeTchdl
Y gidT &1 ShITST, aTfieT, ATgehT 3R didie! St s=gaife
AT Sichel &RT Sl 3t SR i3 ASTdT UGH et &
forg SuT it STl § 1 PRI gt 3geie & g, anfar
HITET SR Grem & fIg, ATgent I=T aTuAT geizd & felu
Jerr didte sifafem simerur & forg IudhT favar Srar 81

2.5.6 U1
diat 3= fAgd AreTendl UG &edl 8, frad dgdr garar ek

A AfRT BT el 81 3T TGl GRam AfAd awar g,
91i¢ Tfche ot AehdT & AT HieR & Sita- ot F@IaT 8l

2.5.7 39

ST GegfATAaH ehY o=l § HET BiaT &, fSed Hicz i et
AN Jgdl g1 Sl Tt ST, TH A1 39 & HRUT
e1fdud g Tapdlt 8, O ggeie fatherar ofik Wanfaa
3IY 39 g Tohd 8

2.5.8 gy

FIeE higd aTsfet T TN Sfenfiies Sieft diexl & b,
PR IR feitt fAew St 7efiFi & carde w9 @ fhar
ST g1 I8 FRAd 3R Rargfe srfemaret # «+ff Agayguf g,
STeT erfawred argfE oY agen ar g wnfid frar Smar 81
Gt 3R arEfeT denrien ot 3R I HieX & Here Uae
3R e dar sfia= ! gFfaa wxar g

2.5.9 =TS U (IST870T)
J3TEIT: Teh i higel H 500 el & 3R ITH 2 A 9RT
yerfed gl 21 afe arsfEn & ufdRiy 10 Q 2, &Y smasaes
JieesT 3R &RT ag-1 &HdT AT Hifoig|
THTT:

V=IxR

V=2x10=20V

YRT Tg1 &HT TlcTeh oh 3ThR 3R FGeiz AT IR ARk
et &1 78, & 72 (ATt A Sisad AT T T 2 A 9T
g1 ! 8l

30



Teach To India Publication

MCQ's | agfaeredta as

Q1. What does the given diagram represent in the
context of a DC motor? / S+t Aler & deof A far mar
R = qartar g2

N S

YYYY

(a) Uniform magnetic field produced by a magnet /
T gach g1 fAfifa aa gacha &

(b) Non-uniform magnetic field in the armature /
SR 7 39 Jahg &

(c) Flux distribution due to armature reaction / 3H=R
ufafehar & BRI Feag fadRor

(d) Magnetic flux leakage / Yaehia Gerad T ama

Ans. a | Sol. : The diagram shows evenly spaced lines,
indicating a uniform magnetic field created by the
north (N) and south (S) poles of a magnet. [ ag @3
GHI SaRTeT atelt @Y faw@rdn 8, S gaeh & IR (N) 3R
gferon (S) gat grr fAfffa Tome gl &= ot grfar g1

Q2. Which fault in a DC motor can cause uneven
commutator wear? / St e A i o @ srHE
TR fOrATae T HRUT & Hehell 827

(a) Misaligned brushes / TTetd a¥ich & ST T TR@OT

(b) Open circuit in armature / @R & 3y Afdhe

(c) Excessive load / srafdies @ls

(d) Weak field strength / FHIR Hies drhd

Ans. a | Sol. : Misaligned brushes cause uneven wear
on the commutator surface, leading to inefficiencies. /
TeTd dXich § ST T TREUT HJex Fdg TR A ferdrae o
PRI I9T 8, T sprderdr & gt St 8|

Q3. Which type of DC motor is most likely to
overspeed under no-load conditions? / a1 #ils &
fRIfa 7 frg upr @1 SRfl Aler sitaradis A 6t Iy
8?

(a) Shunt motor / gic #Alex

(b) Series motor [ < Atex

(c) Compound motor [ UTSE HAlex

(d) Permanent magnet motor / TRHME e Hiex

Ans. b | Sol. : Series motors overspeed under no-load
conditions because the field flux becomes very weak
at low currents. /| @S e famm o i f&Afa & siavafis
Rl & Rifch & T W hies FeleRd Tgd HASIR &l STl g
Q4. What happens to the speed of a DC shunt
motor if the load is increased? / afe iz ger1 faar st
at it oie Aer it 7fa 9= F=r worg ggar @2

L+ o
T |
DC POWER
SHUNT
SUPPLY FIELD
l
L- o

DC SHUNT MOTOR

(a) The speed decreases slightly / 7ifd & gecht FHt gidt &
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(b) The speed increases significantly / 7ifa & st gfg
gidt &

(c) The speed remains constant / 7fd f@R &t &

(d) The motor stops running / ex I & &R St §
Ans. a | Sol. : In a DC shunt motor, the speed remains
almost constant due to excellent speed regulation,
but it may decrease slightly with an increase in load. /
Bt ofc AR #, Sepr Tfd RAfAgA & wrRor aifa aa /R
g 8, AAfch &lle g+ IR 3TH 21! AT gt Tenl! &

Q5. What type of winding is used in the field coils
of a DC motor? / St Alex & thies &izd A fohd UhR
&Y arEfEn =1 IuahT foaear srar 82

(a) Copper winding / ®fwR aEfeT

(b) Aluminum winding / TegHifaas argfén

(c) Iron winding / 3MRA argfam

(d) Steel winding / ¥iat argfan

Ans. a | Sol. : Copper windings are used in field coils
due to their high electrical conductivity and efficiency.
| $IeE Shiged H PIUR ATSfST 1 IUTNT 3eh! I fagld Aretenar
3R & & HRUT fohaT ST 81

Q6. What is the main advantage of using a
compound motor? [ &UTSE HIe I IUANT X T =
T HT 8?

(a) High efficiency at low loads / &# g TR 3= g&idl
(b) High starting torque and good speed regulation /
I URfHe 2feh $iR sres1 7ifd fafagw=

(c) Low cost and lightweight / & @TTd 3R gk asi=
(d) Compact size / BFIae THR

Ans. b | Sol. : Compound motors combine the
features of both shunt and series motors, offering
high torque and stable speed regulation. / &Udr$s Alex
gie 3R WSt Alex i RAtwars &l Sited 8, forad 3= ¢fh
3R R 7ifa faffame Wear 8

Q7. What does the given diagram represent in the
context of a DC motor? / Sft Aier F def A ag A
o garfar 8?2

—— DIRECTION OF
MOVEMENT

(a) Magnetic field around a current-carrying
conductor / -8R hsae &b IRI 3R JaIhIT &

(b) Direction of torque in a motor / Htex & 2id i fasm
(c) Armature reaction field / 3R ufafehar &=

(d) Eddy currents in the core [ @R # Tg! dic

Ans. a | Sol. : The diagram shows concentric magnetic
field lines around the conductor, which are generated
due to the flow of current. / I8 5 shsder & IRI 3R
hfod Jadhra &= @1l Hf gutar &, S Fie & Jarg & HROT
34 gl gl

Q8. Which type of DC motor is preferred for
applications requiring constant speed? / 39
SIIuAT & fAw i a1 S Atex s frar s1ran @ sei
e nfa Y smaegerar gt 82

(a) Series motor / @St AR
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(b) Shunt motor / gic #lex

(c) Compound motor / FUTSs AteR

(d) Universal motor / gfAaed Atex

Ans. b | Sol. : Shunt motors are suitable for constant-
speed applications due to their excellent speed

regulation. / 2ic #iex 3T 3pE Tfd RAfFgs= & SRUT f@R
nfar srgurnT 3 fog Iuge &1

Q9. What is the reason for using laminated cores in
DC motors? / St Al # af_ds &R &1 syt &=
T SHIRUT AT 82

(a) To reduce hysteresis and eddy current losses /
BRI 3R TS! e AT Dl A e b folg

(b) To increase magnetic strength / dachia et sigH &
fag

(c) To reduce weight / a5 A &= & felg

(d) To improve durability / @@ s & fag

Ans. a | Sol. : Laminated cores minimize energy losses
due to hysteresis and eddy currents. / fg&f@9 3R gst
T h DHRUT Holl & JhdT Dl HH HeA o ] dAfd"es R H
39T foRaT STaT 81

Q10. Which part of a DC motor transfers current
from the stationary to the rotating part? / $i<ft sle
T I |1 T fRR & goiasfie wm d wie F wmeiaia
AT 82

(a) Armature / 3mH=R

(b) Commutator / ®rJeex

(c) Brushes [ se1

(d) Field winding / thieg aEfén

Ans. c | Sol. : Brushes transfer current from the
external circuit to the rotating armature via the
commutator. / SI<T T8t Ffche & guifier SR da dic
Pl HRICER & ATAH § RIHIARd hd 8l

Q11. What is the primary advantage of using a
compound motor? / HUTSs AleR T MAMAF 17 =T
&

(a) Low cost [ | dRTd

(b) Compact size / BFIae HTHR

(c) High starting torque and speed regulation / 3=
URfAe eieh iR 7fa fafFam=

(d) Low power consumption / &# fastett @ua

Ans. c | Sol. : Compound motors combine the
features of both series and shunt motors, offering
high torque and good speed regulation. / %uTds Hlex
gie 3R IS Aiex g1 i fawarst &l sisd &, ood 3=
i 3R 3T i At uTea gtar g

Q12. Which part of a DC motor determines its
direction of rotation? / SYHf #Yex &1 &1 AT WTT ITH
goiF fRen &t fRuifRa w=ar &2

(a) Armature winding / 3mHeR agfén

(b) Field winding / ies argfém

(c) Commutator [ ®RI¢eR

(d) Brush assembly / st 3ridett

Ans. b | Sol. : Reversing the current in the field
winding changes the polarity of the magnetic field,
altering the motor's direction of rotation. / tieg aEfem
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H i ot Sele ¥ Jachig & &l gdiadr Iget Srd! 8, s
Hiex <t gl f3em sge it g1

Q13. Which DC motor is ideal for applications
requiring low-speed operation? [ &% Tifa T =Y
BTGk aTet SN & forg i ar Sieft Ater omqsf &2
(a) Series motor / @it AR

(b) Shunt motor / gic #lex

(c) Compound motor / FUTSs AteR

(d) Permanent magnet motor / TRATHE Ae Al

Ans. b | Sol. : Shunt motors maintain steady speed
even at low loads, making them ideal for low-speed
applications. / gic Atex & s R it f@R 7fd T97 @d §,
O ed & m 7fd gy & faig sl a9d 81

Q14. What does the diagram represent in the
operation of a DC motor? / it dler & e & a8
R @ gafar 82

(a) Reaction of the magnetic field on armature
conductors carrying current / @<e o ST aret AR
TRl R YahIg & <hi ufdfehar

(b) Magnetic flux leakage around the armature /
SR & IRT 3R GeIch!d Fetad ol AT

(c) Heat dissipation in the armature / TR & ST &I
AR

(d) Losses due to eddy currents in the armature core /
STHAR DR | Tg! e o BRI gIi=dt

Ans. a | Sol. : The diagram shows the interaction
between the magnetic field and the current-carrying
armature conductors, which creates a force leading to
rotational motion. / a8 R acha &7 3k see o ST arat
SR ThedeRl & dIa JTTtd ohl gATaT g, ST goft 71fd a1 T
CEGIR]

Q15. What is the main cause of overheating in a DC
motor? [ ift wier # sifdras wft o1 g RO T 2

(a) Excessive load / srcafds ais

(b) Low field current / &4 fies &ie

(c) Insufficient ventilation / 3rqaft dfecier

(d) All of the above / 3uRte gaft

Ans. d | Sol. : Overheating can be caused by excessive
load, low field current, or poor ventilation. / sraféie
S, HH thies Tie, AT WIS AT & HRUT TSk THT g
Gahelt g1

Q16. What is the principle behind the working of a
DC motor? / S #iex & W FA 1 RAgia w1 8?2

(a) Electromagnetic induction / fagld grerehiar ORoT

(b) Magnetic repulsion / geehrar faemeor

(c) Electromagnetic torque / [agd graeh1a eidh

(d) Magnetic resonance / gechia gfdeaf

Ans. c | Sol.: A DC motor works on the principle of
electromagnetic torque, where a current-carrying
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conductor placed in a magnetic field experiences a
force. | St Atex fAgla FraIchiy efdh & Rgid IR M HeaT §,
STgT Yuehig &5 H I hic-ag e dled eheeer TR dcl ol gl
Q17. Which speed control method involves varying
the resistance in the armature circuit? / &9 @t nfa
Ao fafer s wfdhe # ufaRty & sga= | S gt
8?

(a) Field control method / thies Ao fafer

(b) Armature control method / 3mf=R fAg=or fafer

(c) Voltage control method / teest fAiror fafer

(d) Current control method / &<e fAg=or fafer

Ans. b | Sol. : The armature control method involves
adding resistance to the armature circuit to control
the motor speed. / 3R =0T fafe AYex & wfd &t
i &= & AT SR Tfdhe # ufaRie Sisdt g1

Q18. What is the primary cause of sparking at the
commutator in a DC motor? / it Aer # gy
wWTfhr @1 uTAfies wRoT T 82

(a) Misaligned brushes / TTeld d<idh & ST T TRET

(b) Excessive load | 3rafdies i

(c) Worn-out commutator segments / @RE $hRJ¢eX
e

(d) All of the above / SuterT Taft

Ans. d | Sol. : Sparking can be caused by misaligned
brushes, excessive load, or worn-out commutator
segments. | KT TeAd 2T TRE@UT, AT 8, AT @RI
FHRIEeR YITHE o HRUT g1 ehel! B

Q19. Which method is used for speed control of a
DC shunt motor? / S+ 2ie Hiex HY nfa =T & fag
&4 W fafe suair & st 82

(a) Armature control / =R fAsror

(b) Field control / Hies fAz=or

(c)Bothaand b /gHfa 3R b

(d) None of the above / 3WRiad # g &I a1

Ans. c | Sol. : Speed of a DC shunt motor can be
controlled by varying the armature resistance or field
current. / S} gie Aer &Y 71fd SR ufaRier a1 $ies Hic ot
oo AT 6l ST Fahelt 81

Q20. What happens to the torque of a series motor
as the load increases? / Si-91¥ i gedr g, ¥
HieX & 2dh R &R U9 uSdr &2

(a) Torque decreases / Efh gedr &

(b) Torque increases / cich IgdT &

(c) Torque remains constant / 2 f@R g1 8

(d) Torque fluctuates / T IgeTdT @1 &

Ans. b | Sol. : In a series motor, torque is directly
proportional to the square of the armature current,
which increases with load. / IR #leR H, efdh MR ahic
& i & SUTd # §idT 8, S i o 1Y Feal 8l

Q21. In which type of DC motor is the armature
current equal to the field current? / fohe yepR &
Bt Aer A TR & Fies Fie & WER glarg?

(a) Series motor / @St Aler

(b) Shunt motor / gic #lex

(c) Compound motor [ UTSE HAlex

(d) None of the above / 3WRiad # 9 &I &1
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Ans. a | Sol. : In a series motor, the armature current
flows through the series field winding, making them
equal. / TS Alex H, ITHWIR hic AR hies aEfeT &
AT 9 §gdT g, o9 d I 81 9d g
Q22. What is the primary reason for using
laminated armatures in DC motors? / Sieft Aler &
AMRAeE TR AT IYANT A T UTATAH HRUT AT &2
(a) To reduce eddy current losses / T8I @<c @ &t HH
HH & foig
(b) To increase durability / @@ Jem & fog
(c) To improve torque / 2fd & guR & & fag
(d) To prevent mechanical wear / Tif3es fedTae &t Ak
& forg
Ans. a | Sol. : Laminations reduce eddy current losses,
improving motor efficiency. / A= T8t e dfg &t
& d 8, [T Alex &Y gerdr Tt 8l
Q23. Which component in a DC motor prevents
excessive starting current? [ i+t Alex # &= |1 gew
Srafder URfAE Hie hl Aehar &2
(a) Starter resistance / TR ufadie
(b) Armature / 3R
(c) Field winding / hies agfdn
(d) Commutator / ®rJeex
Ans. a | Sol. : Starter resistance limits the high inrush
current during starting to prevent motor damage. /
WIS UfaRIY URY & RTA 31f8eh dhic ot Hifiid TedT g arfeh
HieR Pl Jhd™ F ST ST oh |
Q24. What is the result of an open circuit in the
field winding of a DC motor? / i Atz i thies
arEfdn # snu=r fhe w1 afRvmT == gar &2
(a) Motor stops / e &g gt St &
(b) Motor runs at high speed / ez 3= 7fd & Ferdt §
(c) Motor runs at low speed / #lex &# fd § Talct &
(d) Motor vibrates / #lex chu= adt &
Ans. b | Sol. : In the absence of the field current, back
EMF decreases, causing the motor to overspeed
dangerously. / hicg @ic 6l rgufRIfa 7, S $gaUH g
ST 8, g Aiex @avTe ®U T $ifdes 1fa & 3t 21
Q25. Which material is preferred for brush
construction in DC motors? / E1<ft diez # ster Awfor &%
o fra arft &t wrafAesar &t st @2
(a) Graphite / dwrEe
(b) Copper / dism
(c) Aluminum / TegFtfaem
(d) Steel | a1
Ans. a | Sol. : Graphite brushes are used for better
conductivity, reduced wear, and minimal sparking. /
UHIST S12T AR FTeTehdT, HH fOrdTEae, 3R FAaH WifdT &
folg Iuh fohg <ird &1
Q26. What is the purpose of inter-poles in a DC
motor? / Eft At A gev-ule &1 T 32T &2
(a) To increase speed / 7fd g & fag
(b) To improve commutation / &R & IR HA &
fag
(c) To decrease resistance / ufeRie e & fag
(d) To improve efficiency / g&rd1 g™ & fag
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Ans. b | Sol. : Inter-poles produce a compensating

field that improves commutation and reduces

sparking. / §ez-uiel Ueh &ifagfd &5 e ahed § St R

H GUR dT ¢ 3R Wifch aht hd el Bl

Q27. What is the effect of increasing resistance in

the shunt field circuit of a DC motor? / Sift Atex &

gie thies Tfdhe A ufaRty ge™ w1 o w9 giar g2

(a) Speed decreases [ fd gedt &

(b) Speed increases / 7fd Sgdt §

(c) Torque increases / 2id sgdT &

(d) Current decreases / @c gedT &

Ans. b | Sol. : Increasing the resistance in the shunt

field circuit reduces the field current, weakening the

magnetic flux, which increases speed. / sic ties afdhe

# ufaRiy IgM & $ics hic A gl SIIdl 8, Gach!d el

FHHSIR gidT g, orad nfd sig St 81

Q28. Which speed control method is used for

constant speed applications in a DC motor? / St

Aiex # f&R wfa syt & ferg s #ff nifer Fisor fafar

T ST fohaT SiTeT 82

(a) Field control method / thies Ao fafe

(b) Armature control method / 3m=R fAg=or fafer

(c) Rheostatic control method / R fees iz fafe

(d) Voltage variation method / ateest fozrar fafer

Ans. a | Sol. : Field control allows maintaining

constant speed by varying the field current without

affecting torque significantly. / hieg AT i@k 7fa

TTY & Y g 3T 8, T 2fch @bt sigat siferes menfaa

fepul

Q29. What causes sparking at the brushes of a DC

motor? / it AieR & s2r or wnfeh &1 =T FROT 82

(a) High current flow / 3= eic Udrg

(b) Worn-out brushes | @19 5191

(c) Misaligned commutator / TTeld d¥idh & W@ FRgeR

(d) All of the above / SuterT Taft

Ans. d | Sol. : High current, worn brushes, or a

misaligned commutator can all cause sparking at the

brushes. | 3= &ie, @S §I2T, TT TTeld dilch 4 Tf@d

ey Gt 5191 TR Wkt o1 ShRUT & Tehd g

Q30. What is the function of commutator

segments in a DC motor? / i+t Aler # Frgeer Smie

&1 H AT 8?

(a) To generate flux / WeTeRT 3= heTT

(b) To convert AC to DC / Tt ot St & agerm

(c) To provide a path for current flow / @<c garg & faig

Y YT AT

(d) To reverse current direction in armature winding /

SR qrefen | eie i faem el Iete

Ans. d | Sol. : Commutator segments reverse the

current direction in the armature winding, enabling

continuous torque. / HRIER ATHE AR ST H P

& fe2m ot IoAed &, T fFARar 21 Tem giar 81

Q31. Which fault in a DC motor can cause excessive

vibrations during operation? / St wier & i <t

@RI HETe & SR 1A U= T HIRT I Hehell 87

(a) Misaligned shaft / Ted a<ich & W@ Ao
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(b) Uneven commutator surface / 3rAH &&gcex 9dg
(c) Damaged bearings / @ safar
(d) All of the above / SuRte gaft

Ans. d | Sol. : Misaligned shafts, uneven commutator
surfaces, or damaged bearings can cause vibrations
in a DC motor. / Tad adteh ¥ TRIET e, A HRJeeR
g, T WS SR Sieft Hiex # U+ &l HRUT S Hehd gl
Q32. Which method of speed control in a DC motor
reduces speed by adding resistance to the
armature circuit? / Efl #iez # nfa fAg=or Hr i @
fafer smer afdhe & ufaRty sieer nfa & &0 w=A &2
(a) Field control / thies AT

(b) Armature resistance control / 3mHeR ufaRter AT
(c) Voltage control / @St =0T

(d) Current control / &< fAz=or

Ans. b | Sol. : Adding resistance to the armature
circuit increases the voltage drop, thereby reducing
motor speed. / 3HER Tfche & UfaRie STiew ¥ dlecst g
FedT g, S Atex i 1fa 9 g ST 81

Q33. What happens to the torque of a DC motor if
the field flux is increased? / afe ®es gieT o1 fRan
STq Y it witeR & i W @1 yuma ggar &2

(a) Torque decreases [ 2fh ged &

(b) Torque increases / i IgdT &

(c) Torque remains constant / €fc @R EaT 8§

(d) Torque fluctuates / @feh et I8 &

Ans. b | Sol.: Torque is directly proportional to the
flux and armature current, so increasing flux
increases torque. / 2idh Tl 3R TR e & g
3UTd H 8T 8, 39l el g 9 ¢idh Jgdl 8l

Q34. What is the purpose of the no-volt coil in the
starter as shown in the diagram? / R # fewarg Mg
TWIER ¥ l-gice higel o1 3239 [T 8?

STUDS

s //l o

@ ~—-1—NO-VOLT
CoIL
L

o o o
@ S

SPIRAL ——
SPRING

OVERLOAD —
RELAY

FACE PLATE ARRANGEMENT
(a) To prevent the motor from restarting
automatically after a power failure / UTeR el 14 & a1§
HieR &t WaTfeld ¥ & G AT 819 § A & g
(b) To reduce the starting resistance of the motor /
Hiex & URfA ufaRte ot ol e & g
(c) To regulate the load current of the motor / Atex &
IS Pee Bl (AT A & faig
(d) To increase the speed of the motor / Htex &t fd
geM & fay
Ans. a | Sol. : The no-volt coil ensures that the motor
does not restart automatically if power is restored,
protecting the system from sudden load shocks. / =t-

diee gl GATAd Pear g foh Ife arer sig1et 81 SY df Alex
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ATl ®Y & fh @ I1e] A &1, o [&%eq 3l s dts
g1ceh! 9 ST ST b |

Q35. Why is copper commonly used for winding in
DC motors? / Sift #ex & aiEfdn & faw aid &1 smaaR
oR IuANT =t foRa Strer 8?2

(a) High electrical conductivity / 3= fag[d areierar

(b) Low cost [ &H @RTd

(c) High mechanical strength / 3= gif3e dred

(d) Corrosion resistance / GefRor ufatey

Ans. a | Sol. : Copper provides excellent electrical
conductivity, which minimizes losses and improves
motor efficiency. / dfaT 3<pE Agd TR Ua™ & 8, St
R i hH Pl & 3R HleX S GeTdT § GUR Fedl &l
Q36. Which method is used to test the insulation
resistance of a DC motor? / ¥t #Ater i sgciz=
uferte Fi 1w & fag &= @ fafd sz & st 82

(a) Megger test / AR gdteror

(b) Load test / &g u<ieror

(c) Open circuit test / 3= Afche Tsteror

(d) Short circuit test / 2ii¢ afhe ueror

Ans. a | Sol. : A Megger test measures the insulation
resistance between the windings and motor body to
ensure safety and functionality. / #R usteror argfém ek
Hiex qgl & g Sgere UfaRie St 19T 8 dTfch R 3R
FHrigHdT gfad g @l

Q37. What is the function of a compensating
winding in a DC motor? / i+t Alex # arfagfd argfsn
&1 I AT 8?

(a) To reduce armature reaction / 3R RuaeH &l oA
heHAT

(b) To increase speed / 7fd g & foig

(c) To provide insulation / g U & & fag

(d) To improve commutation / &RIee & YR AT
Ans. a | Sol. : Compensating windings counteract the
armature reaction, ensuring smooth motor operation.
| erfagfe arfn s Ryae™ &1 favty et 8, e Atex
I HITe IS Eal 8

Q38. Why is the commutator segmented in a DC
motor? [ St wier & Frpeer & Te Tl fahar siTan 82
(a) To reduce size / 3R &t HH A & fAw

(b) To allow current reversal in armature windings /
SR TS H ehic Iefen ol 3rgAfd 34 & fag

(c) To improve motor speed / Alex 7ifd # GUR &3 & foig
(d) To reduce sparking / @ifdT &t &8 @<t & g

Ans. b | Sol. : The segmented design ensures the
current in the armature windings reverses to
maintain unidirectional torque. / s fasme ag
gAfAd sear g foh R gl & e I A1 difes T
e # efdh s @1

Q39. What is the primary reason for armature
reaction in a DC motor during operation? [ i
Aier & HaTe & SR TR Raaer 1 mafis wror
= g?

(a) Uneven winding resistance / 3ra argfem ufajty
(b) Interaction of armature flux with field flux / 3T R
TeTeRT T thies Tefed o |1 URERR fehar
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(c) High starting current / 3= URf%e& e

(d) Misaligned brushes / Tad adids & WRiEa a2

Ans. b | Sol. : The interaction between the armature
flux and the main field flux distorts the magnetic field,
causing armature reaction. / AR T 3R & thies
UeTeRd & e IRER fohar darch1y &5 ol fagpd et 8, foad
3R RueeH g g1

Q40. What is the probable cause if a DC motor fails
to start but the field circuit is intact? / afe S+ Aiez
%= &Y gt @ Afd Hies afhe a2, at Jwfaa wwror
T E?

(a) Open armature circuit / 3R Tfdhe Gerl 8

(b) Shorted field winding / thies argfam i &

(c) Excessive supply voltage / 3rcafdie Twg dleest

(d) Faulty bearings / @=& SaReT

Ans. a | Sol. : An open armature circuit interrupts
current flow, preventing the motor from starting even
if the field circuit is functional. / 3H=R dfdhe & Gemt @
Tec T UATg 118 gl STTaT 8, oY Hier thics Afche Tal g+
TR At g% 7181 il

Q41. What happens to the torque of a DC motor if
the armature current is increased? / afe smf=R &ie
Fed1 & al St AieR & efh R aar yurg usdar @?

(a) Torque decreases / €ih gedr &

(b) Torque increases / cich I&dT &

(c) Torque remains constant / 2fd f@R EaT 8

(d) Torque fluctuates / T IgeTdT @1 &

Ans. b | Sol.: Torque in a DC motor is directly
proportional to the armature current, so increasing
the current increases the torque. / Sieft Atex & cich
3THTR ic & I IUTd | §IdT 8, TAMIY i Je 9 ek
g1 &l

Q42. What is the purpose of inter-poles in a DC
motor? / Eft Aiex A gev-ule &1 32T T 82

(a) To reduce motor weight / #e &1 T FHH BT

(b) To improve commutation / #RIee & YR AT

(c) To increase field flux / thies UeTeR @I

(d) To decrease armature resistance / 3R ufa<ier &
AT

Ans. b | Sol. : Inter-poles produce a compensating
field that minimizes sparking at the brushes and
improves commutation. / $e3-UteT Teh &fayfd & v
T g STl SIRT TR WTIHTT hl hH il g 3R HRIe H IR
CaGIN

Q43. Which method can be used to troubleshoot a
shorted winding in a DC motor? / g+t Alex # 2iids
arsfEn & &tk e & faw = o Afd sgain HY s gewdt
8?

(a) Insulation resistance test / $geie ufaRiy gieror

(b) Growler test / TR TYeror

(c) Load test / &t uieror

(d) High voltage test / 3= aicesT u=ieron

Ans. b | Sol. : A growler test identifies short circuits in
the armature winding of a DC motor. / TteR uteror St
AYex hi HTR TSl # 217E Gfche &l Uga™ ar gl
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Q44. What is the effect of armature reactionin a
DC motor? / S Aiex & smf=R Ruae™ &1 T =
garg?

(a) Reduces main field flux / T hicg el ht hH SHdl
g

(b) Improves motor efficiency / Hlex G&1dT § YR T &
(c) Decreases speed / TIfd &t & HeaT &

(d) Increases brush life / 5131 & Sfila= &) sgr@T &

Ans. a | Sol. : Armature reaction distorts and reduces
the main field flux, leading to reduced performance. /
IR Ruae & thies Tera ol fAgpd 3R & T 8,
S uge = & fiRmae arrdt g1

Q45. Why does a DC series motor provide high
starting torque? / €t Her AR I URfAS idh i
UG el 827

(a) Armature current and field current are the same /
(b) Field winding has low resistance / %hies argfam a1
gfoRie hH gidT g

(c) Armature is laminated / <R AfdAcs gar &

(d) Back EMF is high at startup / ®T¢e1d R S TATH
S glaT g

Ans. a | Sol. : The same current flows through the
armature and field winding, producing a strong
magnetic field and high torque. / 3TH@R 3R thies agfsn
& TTegH § TAM hee yaTied gidn 8, frad Aoty Juhr &
3R =4 2fdh 347 giaT 8

Q46. What is the primary function of interpoles in
a DC motor? [ it wier # Fexuied o1 g & =T 8?2
(a) Reduce eddy current losses | T8I @ic AT Pt HH
AT

(b) Improve commutation / &I # GUR AT

(c) Increase armature resistance / 3R UfaRIY S@MT
(d) Enhance motor speed / Atex 7Ifd & F@=T

Ans. b | Sol. : Interpoles neutralize the reactance
voltage, reducing sparking at the commutator and
improving commutation. / gexuied Ryaed dieest ot
FITR Fed &, HRICeX TR WIIhiT hl hH Pid & SR HrIe d
GUR X &

Q47. What type of motor is represented in the
diagram, and how are its armature and field
winding connected? / R # fhe UshR &1 HieR g2rfan
T 8, 3R 3T AR 3R s aEfSr R R g &2

+
L+
A A
A2
DC SUPPLY
D%
30 L_
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(a) Series motor with armature and field winding
connected in series / @IS Aler foad R ik hies
argfST s # 5t gt 8
(b) Shunt motor with armature and field winding
connected in parallel / gie AR S/ mHwR 3R ties
IS FAMIR # et gidl &
(c) Compound motor with series-parallel connection /
HUTSS MR o YRaeTT-THHicR haaH gidT &
(d) Alternating current motor with single-phase
connection / fOTTa-thel taaM & 91 Tt Aiex
Ans. a | Sol. : In a series motor, as shown in the
diagram, the field winding and armature are
connected in series, allowing the same current to flow
through both. / ¥ #dter &, S i a7 & i@ man g,
H1eAH & GHT e Udfed gidl 8l
Q48. What will happen if a DC motor is connected
to an AC supply? / afe St #ier =t weft g @ siter
QT ghm?
(a) Motor will run efficiently / #ilex FHererdT & Tt
(b) Motor will not operate / Hiex &M Agi Bl
(c) Motor will overheat and vibrate / #tex samer T 3iR
U T
(d) Motor speed will increase / ez &t fd ag SITQeft
Ans. ¢ | Sol.: Connecting a DC motor to AC supply
causes alternating forces, overheating, and vibrations
due to incompatible design. / St Hiex &t Tt T @
g R dohfcleh 9 34 8Id &, Srad sifdres mHf iR S
gt &1
Q49. How does the load torque affect the speed of
a DC motor? / @itz 2t St e Y nfa ) & wanfaa
T 8?2
(a) Speed increases with load torque / &g €fch & AT
fd sigdt 8
(b) Speed decreases with load torque / @€ cfdh & &1
fd gedt 8
(c) Speed remains constant regardless of load torque
| <ite eieh & wrasig T flk gt @
(d) Speed becomes unpredictable / 7ifa smTfIa gt
STt &
Ans. b | Sol.: An increase in load torque causes a
drop in speed as the motor must exert more force to
maintain rotation. / &g 2 & gfeg fd &t A P et &
Fiifh Hiex t guiv 1Y W & g 31fde I T ugdr 81
Q50. What will happen if the armature resistance
of a DC motor is very high? [ afg € #itex @1 smf=r
aferter argar s1fers gt ot @ ghm?
(a) Speed increases significantly / Tfd STt §¢ St &
(b) Efficiency decreases / &1 €e SITdl &
(c) Torque increases / i S@dT 8
(d) Motor stops / Alex & 8! ST &
Ans. b | Sol. : High armature resistance causes
excessive voltage drops, reducing efficiency and
increasing heat loss. / 3= 3R UfaRie srafde alecst
$1U 1 HRT I-aT 8, fIEE q&rar gedt g 3R 7HT a1 Jhd™
qET &l
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