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Preface | udra+T

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.
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How to Study This Book | 39 Y¥dd &l eI hdl

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

Safety Practice & Organization of ITI's and scope of the electrician trade, Safety rules, safety signs, hazards, Fire

Hand Tools types and extinguishers, Rescue operations, first aid, artificial respiration
Disposal of waste material, Personal Protective Equipment, Guidelines for cleanliness of
workshop and maintenance, Trade hand tools - specification - standards NEC code 2011- lifting
of heavy loads.

Wires, Joints, Fundamental of electricity - conductors - insulators - wire size measurement-crimping, Wire

Soldering, UG Cables

joints - Types - Soldering methods, Underground (UG) cables - construction - materials - types -
joints - testing.

Basic Electrical

Ohm's law - simple electrical circuits and problems, Kirchhoff's law and its applications

Practice DC series and parallel circuits, Open and short circuit in series and parallel network, Laws of
resistance and various types of resistors, Wheatstone bridge - principle and its application,
Effect of variation of temperature on resistance, Series and parallel combination circuit.

Magnetism & Magnetic terms, magnetic material and properties of magnet, Principles and laws of electro

Capacitors magnetism, The magnetic circuits - self and mutually induced emfs, Capacitors - types -
functions, grouping and uses.

AC Circuits Alternating current-terms & definitions-vector diagrams, Series resonance circuit, R-L, R-C and

R-L-C parallel circuits, Parallel resonance circuits, Power, energy and power factor in AC single
phase system - Problems, Power factor - Improvement of power factor, 3-Phase AC
Fundamentals.

Cells & Batteries

Primary cells and secondary cells, Grouping of cells, Battery charging method - Battery charger,
Care and maintenance of batteries, Solar cells.

Basic Wiring Practice

B.1.S. Symbols used for electrical accessories, Principle of laying out of domestic wiring,
Test board, Extension board and colour code of cables, Special wiring circuits - Tunnel, corridor,
godown and hostel wiring.

Wiring Installation &
Earthing

Main board with MCB DB Switch and fuse box, NE code of practice and IE Rules for mounting
energy meter board, Estimation of load, cable size, bill of material and cost for a wiring
installation, Testing a domestic wiring installation - location of faults - Remedies, Earthing -
Types - Terms - Megger - Earth resistance Tester.

Illumination Illumination terms - Laws, Low voltage lamps - different wattage lamps in series, Construction
details of various lamps, Lighting for decoration - Serial set design - Flasher, Show case lights
and fittings - calculation of lumens efficiency.

Measuring Instruments - Scales - Classification - Forces - MC and MI meter, Wattmeter's,

Instruments 3-phase Wattmeter, Tong- tester (clamp - on ammeter), Smart meters - Automatic meter

reading - supply requirements, Extension of range of MC voltmeters - loading effect -voltage
drop effect.

Domestic Appliances

Concept of neutral and earth - cooking range, Heating element, heater/immersion heater,
electric stove and hot plate, Food mixer.

Transformer Transformer - Principle - Classification - EMF Equation, Transformer losses - OC and SC test -
efficiency - Voltage Regulation, Parallel operation of two single phase transformers
Three Phase transformer - Connections, Cooling of transformer - Transformer oil and testing,
Small transformer winding - Winding machine, General maintenance of three-phase
transformers, Project work.

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.

Material Science

Types metals, types of ferrous and nonferrous metals Physical and mechanical properties of
metals Introduction of iron and cast-iron Difference between iron & steel, alloy steel and carbon
steel Properties and uses of rubber, timber and insulating materials

Mass, Weight, Volume
and Density

Mass, volume, density, weight and specific gravity. Related problems for mass, volume, density,
weight and specific gravity.

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat
&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments




Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure,
gauge pressure and gauges used for measuring pressure

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and perimeter
of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellipse. Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow cylinder.
Finding the lateral surface area, total surface area and capacity in litres of hexagonal, conical
and cylindrical shaped vessels.

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 instruments

Free hand drawing

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

Drawing of
Geometrical Figures

Drawing of geometrical figures - Angle & triangle, Drawing of geometrical figures - Circle
Geometrical figures - Square, rectangle and parallelogram, Lettering and numbering - Single
stroke

Dimensioning
Practice

Dimensioning Practice - Types of arrowheads

Symbolic
Representation

Symbolic representation - Different electrical symbols used in the related trades

Reading of Electrical
Circuit Diagram

Reading of electrical circuit diagram

Reading of Electrical
Layout drawing

Reading of electrical layout drawing

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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5. AC Circuits | T.&ft. aRuy
5.1 Alternating Current - Terms & Definitions - Vector Diagrams | gcraedf
R - UG Td IRHTITY - doey IRA

VA _— .
V=2 —— Peak Value | RIGR A (V) SiNUSCIdal Wave | SUIHH 78T

Anti-clockwise rotation at
------------- RMS Value | RMS m (Vrms) ‘\angular Velocrty w
nitude aﬂ:ﬂaﬁ

_______________ Average Value | 3R A (V) Mag 9T w W ol
iTime / t'(e) %a e Angle
\/ = a%m : - »

Reference axis

A

One Cycle Time Period T '
W%W L Vector (Phasor) | 3@ (FeR)
Peak =~ 2 * RMS Represents Magnitude and Phase position.
Average = (2/n * Peak. (Using voltage as example, gRATT 3R =R fRUTY oY g2ifar g1
for ho voltage is consittent for subseq | T} ‘qpﬁ)
Resistive Circuit (R) _\aa- Inductive Circuit (L) Capacitive Circuit (C) _|L
yfoRieh ofty (R) e ufay (L) IA dufaafoy(c) TC
=(Q° _ g
v e In(pPhase >V ¢ =90
I THM RO H ¢ =90° >V
Voltage and Current In Phase Current Lags Voltage Current Leads Voltage
3R YRT G TRO1 A | YRT el § Ui YRT dieco & 3 §
Fig. 5.1: Alternating Current - Terms and Phasor Diagrams | UeTadl &IRT - Ug Td theR RA
5.1.1 Introduction (Fig. 5.1) 5.1.1 uf=r= (Fig. 5.1)
Alternating current (AC) is widely used in domestic e 9T (AC) T aTUeh ITTNT Be] Ud Sftenfies fagga
and industrial electrical systems. It changes its yoniferal & fohar SITaT €1 a8 IHT & 1Y 370+t gRAT0T 3R
magnitude and direction periodically, making it fem &l arad wu @ geard! 8, 9 gg ufery dwror o
suitable for power transmission and distribution. fara=or & forg Suge gt 1
5.1.2 Definition of Alternating Current 5.1.2 yamadf Rt Y gRemar
Alternating current is the current that varies T ¢TRT 98 SRT & S T & 9Ty YRR &9 &

sinusoidally with time and reverses its direction at aRafEa it 2 iR Frafig siawrel TR S Ran agerdt 21
regular intervals. 5.1.3 ¢ g g af o

5.1.3 Basic Terms and Definitions . . e FT: Felt ot 8707 TR AC 9t T
o Instantaneous Value: Value of AC at any instant .
of time. o 3ifrerad (fier) I9: U Tk § AC gRT UTd
e Maximum (Peak) Value: Highest value attained JedH HIH |
by AC in a cycle. e RMS #M: AC &1 UHTd! 7, S GHH HH-
e RMS Value: Effective value of AC equal to DC T I A dtet DC o SRR BT 61
producing same heating effect. o 3T A 7Y Tch T AT A
e Average Value: Mean value over half cycle. o g (f): ufd dchs =ehl &t dzar (Hz) |
 Frequency (f): Number of cycles per second (Hz). o GHY Tad (T): Teh Teh o forq foram mar g7 (T =
e Time Period (T): Time taken for one cycle (T = 1/f). /)1
« Form Factor: Ratio of RMS value to average value. o hiH thaex: RMS A 3R i ad A o1 SUTd|
e Peak Factor: Ratio of maximum value to RMS o i thaex: SifAhdH A 3R RMS A o
value. SIUTd|
5.1.4 Waveform of Alternating Current 5.1.4 yATadl SR i da9TeY
AC is represented by a sinusoidal wave showing AC o IT8ATehR I gRT &R foram Sirar &, it 993 &
variation of current with time. 1Y RT & Rad &t garfdt &1
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5.1.5 Phase and Phase Difference
Phase indicates the position of a waveform relative
to time. Phase difference is the angular displacement
between two AC quantities.
Vector Diagram (Phasor Representation)
AC quantities are represented by rotating vectors
(phasors) indicating magnitude and phase
relationship.
5.1.6 Vector Representation of AC Quantities
AC quantities (voltage and current) are represented
by rotating vectors called phasors. The length of the
vector represents magnitude, and its angular
position represents phase. Phasors rotate in
anticlockwise direction at angular velocity (w). This
method simplifies AC circuit analysis.
5.1.7 Vector Diagrams
Vector (phasor) diagrams show phase relationship
between voltage and current.

Resistive Circuit: Voltage and current are in

same phase.

Inductive Circuit: Current lags voltage by 90°.

Capacitive Circuit: Current leads voltage by 90°.
5.1.8 Mathematical Relations
In AC circuits,

v = V,sin wt
i = I,sin (wt + ¢)
Where ¢is phase angle.

Reactance: X, = 2nfL
1

C =
2nfC
These relations are used to calculate current,

voltage, and phase angle.
5.1.9 Applications
Vector diagrams are used in AC circuit analysis,
power factor calculation, and troubleshooting in
motors, transformers, and lighting circuits. They are
widely used in workshop measurements and
industry.
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5.1.5 thel Qd thet 3iaR

Thel fohd! qoTey &Y gT & et fRATT i gorfdr g1 thet
3R g AC UfT o g vty fawmus &t gaifar g1
e IRE (hor A=)

AC Tt it guifter dae (%horR) gRT wafid forar Smar
g, STt afeor 3k thet Jeyr at g2ifd &1

5.1.6 AC <fXaT apr1 derer Aqur

AC Tff (dtedst Ud 4RT) i ThoR dhger aret gofaehier
oz gRT UelRia fohar STTar 81 daex <hl oars uiRaroT et
Z20fet & AT SThT hIvfia T thel opl g1faT &1 ok
graTa e # sntofta 3 (w) & gAd €1 g fafdr AC uRay
foredwoT ot TR ST B

5.1.7 39 IRE
e (ThoR) 3R dieesT Ud YTRT & &1 thol Jael aht qTd
gl
ufarielt aRyer: ai’s ofiR aRT 99 et | 8l 81
Uk gRUY: 9RT dicest 9 90° WIS Bt 8l
TRET IR &RT gieest T 90° 311 Bt 81
5.1.8 nforci deer
ot ufkger 5,
v = V,sin wt
i = IL,sin (wt £ ¢)

S8l ¢ thel ahlvT 8|
ufqard: X, = 2nfL
1
Xe =onfC

39 G} T IUUNT ¢RI, dicesT Ud Thol ehluT chl 70T H
foraT ST 81

5.1.9 gyt

e ITTRG T ITANT AC TRU fasetwor, urar there TorET
JAT AteR, TR Td Uehr uRuYl § i @i & forg fmar
ST & | §TehT eTUeh IUANT ShIIRMTAT {19 Ue et H fomar
SIGIEL
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5.2 Series Resonance Circuit | sj@er 3igArg aRua
SERIES RESONANCE CIRCUIT | ivft a1 uRay
|eR1l R L AT RESONANCE | 3TTE TR Current & Voliage In-phase

——AM—TT— 1.

Total Impedance Zis minimum: Z=R ~ —=——>vV
yfeRtg R ke L el UfcaneT Z GAaH 8: 2= R E— .
2. Current | is maximum: /,ay = VIR R SR et T R0 A
v c_1 o7 | Sifdreha &: Inax = VIR VL“ V| =V, cancellation
ac g\ guRa c —— 3. Power Factor (PF) is unity: PF = 1 RS
v Qﬁ W (PF) gaﬂg %: PF=1 VR = Vtotal andrl
kol Vey
—
0 S QFACTOR & SHARPNESS | Q-fareR 31 dievrar
= 47\ Resonance sharpness indicator | 3G Heorar Ghas
CONDITION FOR RESONANCE | 3i9HTG @t fefa B |I=0707 e [} / ' Fomuag= % - Bf_W
. X =Xc o = Effective  High \IGHER Q = SHARPER PEAK = BETTER SELECTIVITY
(Inductive Reactance = Capacitive Reactance = Operation Range /< ic Givieg\, 9% Q = ean RReR = dgar Faieaar
= et wferema) £ “Tw o=
1 3 /7 Bandwidth ——— 1 =10.707 - I 2 POINts
2nf.L=1/ €<= BW=f-fi) —p1> 1=0.707  I;pay 15
2nfrC VSR BW=5-f) .
1 f 2 f !
Resonant Frequency: f;. = o~ | TS 3mgf Lower C;)t_gf{%eg:%cy f Upgg%f;;gg%cy Ffequenc()f!)(f)

Fig. 5.2: Series Resonance Circuit | $j@dT 31 aiRay

5.2.1 Introduction (Fig. 5.2)
A series resonance circuit consists of resistance (R),
inductance (L), and capacitance (C) connected in
series to an AC supply. It is widely used in tuning and
filtering applications in electrical and electronic
systems.
5.2.2 Definition of Series Resonance
Series resonance occurs when inductive reactance
(XL) becomes equal to capacitive reactance (XC). At
this condition, the circuit impedance is minimum and
current is maximum.
5.2.3 Circuit Diagram of Series R-L-C Circuit
The circuit includes AC supply connected in series
with resistor, inductor, and capacitor.
5.2.4 Working Principle of Series Resonance
In AC circuits, XL increases with frequency while XC
decreases. At resonance, XL = XC, and both cancel
each other. Hence, only resistance remains in the
circuit. The current becomes maximum and is in
phase with voltage. Power factor becomes unity,
which is important in practical applications.
5.2.5 Condition for Resonance
Resonance occurs when:
X, =X,
The resonant frequency is given by:
1
ﬂ R —

2mVLC
5.2.6 Resonant Frequency
Resonant frequency is the frequency at which
inductive reactance equals capacitive reactance in a
series R-L-C circuit. At this frequency, the circuit

www.teachtoindia.com

5.2.1 af=ra (Fig. 5.2)

SRGAT 371G gRgY | ufaRie (R), IRehea (L) o emar
(C) At AC 3TTfe o TT el H ST SITdT & | ST U
SYGHT fae[d Td Seiaeiah gunferdl | &I+ Ua ftheefar
SguTt F fomar ST 81

5.2.2 ST 311G ht gRyrr

YT TS 7 Bidl ¢ STa IReh R (X,) eanRar Ruads
(X.) & sRTeR g Sirar g1 59 A ° ufkue o ufdemen
AT i1 & SR URT HfAehad gl 81

5.2.3 sj@dT R-L-C aRRay &1 aRuy &

g9 uRuy # AC Smyfe ont UfaRieh, UReh qum Humia & ary
SRGAT | SISl ST 8|

5.2.4 Sj@dT SIS o i RAgia

AC aRRai # X, g & 91 ¢l & STafch X, ged 8l
SATE R X, = X. 81 11 8 3R ST Jeh-g@R &bl FiRed o
23 &1 3rd: gRuy & Shadt ufaRie | ST &1 RT 3ifdehad
Bl STt & SR dicesT & 1Y AT thel | gidl g1 UTeR thaex
QehdT gt SITdT 8, S TagiiRen Syt # Agayquf g1
5.2.5 311G i o1

TS TS GidlT § Sal:

X, =X
Wﬁmﬁﬁmwé’rwﬁ%
1
fr

5.2.6 /AT Smgfa 2L

IS Mg a8 g & 919 IR gj=aer R-L-C uRuy #
IReh Ruaed arRar Ruadd & sRieR 8! 5711 81 39 gt
R gRUY 9RT & g =gaw fotey ue edr g1
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offers minimum opposition to current.

£ = 1

2mLC
5.2.7 Impedance and Current at Resonance
At resonance, X; = X, so impedance becomes purely
resistive. Hence, total impedance Z = R. Current is
maximum and is in phase with supply voltage.
5.2.8 Voltage Distribution in Circuit
At resonance, voltage across inductor and capacitor
are equal in magnitude but opposite in phase, so
they cancel each other. Voltage across resistor
equals supply voltage.
5.2.9 Quality Factor (Q-Factor)
Q-factor indicates sharpness of resonance. Higher Q
means better selectivity of circuit.

0 _ X _2nfl

R R

5.2.10 Bandwidth
Bandwidth is the difference between upper and
lower frequencies at which current falls to 70.7% of
maximum value. It indicates range of frequencies for
effective operation.

BW =f,-fi
5.2. Series Resonance Circuit
5.2.11 Advantages
A series resonance circuit offers minimum
impedance at resonance, resulting in maximum
current flow. It provides high selectivity, making it
useful in tuning specific frequencies. The circuit has
unity power factor, improving energy efficiency. It
is simple in construction and easy to analyze, which
is beneficial for workshop practice and
troubleshooting.
5.2.12 Disadvantages
At resonance, current becomes very high, which may
cause overheating and damage to components if
not properly rated. Voltage across inductor and
capacitor can become very high, leading to
insulation failure. The circuit is also sensitive to
frequency variations, reducing stability in some
applications.
5.2.13 Applications
Series resonance circuits are widely used in radio
and TV tuning circuits, filter circuits, and frequency
selection systems. They are also used in induction
heating, communication systems, and testing
equipment in electrical workshops and industries.
5.2.14 Numerical Problems
Question
A series RLC circuit has the following values:
Resistance (R) =10 Q
Inductance (L)=0.1 H
Capacitance (C) = 100 pF
Supply Voltage (V) =100 V
Find:
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1
I = omiic
5.2.7 31FATE UR Ufderem ga ey

JATE WR X, = X, 8T 8, 3aferg ufdener guia: ufoaktarare
Bl STt 81 31a: et ufdemer Z = R gidl 81 4RT Sifdehan
gictt & iR SMYfet aledsT o a1 9 thel H gl g

5.2.8 ufRuer # aieest a1 faaor

JATE TR IR Ud GYTRA & UR dieest aikdTor § 99
TR et # faudia g 8, ofa: & Uoh-gak il FiRed e &
g1 ufaRieeh & UR diedsT 3Tfd dicesT o aRTeR 8T 8|

5.2.9 YUt UTieh (Q-thereR)
Q-Thare SIS chl <HT&UTdT aht &ATAT 81 3T Q T 37 8
uRuy &ht dgd= Tg &THdT|
X, 2nf.L
"R R

5.2.10 Ssfaga
defagy ag siar g Sit 37 3=a g fAm sgfaat & offa giar
& 518l URT S1fehad A & 70.7% do TR 1<l 81 T8
YT TaTe o forg sgfy i T ot gsrfar &

. BW=f,-hf
5.2. sj&eT 311G uRay
5211 4H9
SRGAT TG URYY TG TR AdH UfTaTem Ua ehdl
g, g Sifderad Rt vanfed it 81 I8 I=T 93+ &HaT
U &l g, e fAfdw srgfaat @t & e # Iua
g1 &1 URU &1 UTaR therex Tehdl 8idT 8, fSiad Sif erar
Sodl g1 TRl fAHTur TR giaT 8 TT fasAwor A gian g,
STt RRIRITAT 3191 U4 &Y @il o ol Iuanit g1

5.2.12 gifaat

TG TR URT Sgd 3179 gl Sl 8, fored SfEa P gl
TR 31f9es A9 U4 raaal ot &ifd gt Tend! g1 IReh Td TuTiA
& UR alees dgd 1Ak gt Fehal 8, fHGd 3=gele
fathetar 81 hdt &1 I8 uRkuy gt uRad- & ufd
oA gtar 8, Ores o sy & fR=ar 4 gt St
2l

5.2.13 v

YT TS URUY el TUeh IUTIT Afeat gef et i
gRu, ftheex ulkae germ sigfy o= gonferat # forar sirar
&1 391 IuTT Sear i, Tar yonfert qur faga
RIS Ud I & utetor Juason # oft fohar Sirar g1

5.2.14 §&ITHE UH

us

U goft RLC uRkuy # el am kg o &:
gfaRie (R) = 10 Q

R (L) = 0.1 H

4TRar (C) = 100 pF

JTgfd aiedst (V) = 100 V
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Resonant frequency, current at resonance,
impedance at resonance, Q-factor, and

bandwidth.

Solution

Given

R=100Q

L=0.1H

C=100 uF =100 x 107 F=0.0001 F
V=100V

Resonant Frequency

Formula:

fr=1/2mVLC

Putting the values:
fr=1/2x3.14 x (0.1 x 0.0001)
fr=1/6.28 x v/0.00001
fr=1/6.28 x0.00316
fr=1/0.0198

fr =50.5 Hz

Answer:

Resonant frequency = 50.5 Hz

Impedance at Resonance

In a series RLC circuit, at resonance:

Impedance = Resistance

So,

Z=R=100Q

Answer:

Impedance at resonance = 10 Q

Current at Resonance
Formula:I=V/Z
I=100/10

I=10A

Answer:

Current at resonance =10 A

Q-Factor

Formula: Q = 2nfrL /R
Q=2x3.14x505%0.1/10
Q=31.7/10

Q=317

Answer:

Q-factor =3.17

Bandwidth

Formula: Bandwidth = fr / Q
Bandwidth =50.5/3.17
Bandwidth = 15.9 Hz
Answer:

Bandwidth = 15.9 Hz
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d fifsra:

IFATEY Mg, IFATE R R, 31FA1E R ufaanen, Q-
therex X dsfagyl

&
fRarmar &:

R=100Q

L=0.1H

C=100 uF=100x 10" F=0.0001 F
V=100V

AT g
o

fr=1/2mv/LC

A @R W)

fr=1/2x3.14 x+/(0.1 x 0.0001)
fr=1/6.28 x +/0.00001
fr=1/6.28 x 0.00316
fr=1/0.0198

fr = 50.5 Hz

IR
SIS 3MgfY = 50.5 Hz
STATE UR ufcamen

guft RLC uRuy & 311G 6t Srae 4
gfdarer = ufeRty

3d:,

Z=R=10Q

IR

JATE TR ufdarer = 10 Q

SFATE TR YRT
gl=V/zZ
I=100/10
I=10A

IWR:
SIFATE R URT= 10 A

Q-therez

T: Q =2nfrL /R
Q=2x3.14x505x%0.1/10
Q=31.7/10

Q=3.17

IR

Q-therz = 3.17

dsfagy

TA: Bandwidth = fr / Q
Bandwidth =50.5 / 3.17
Bandwidth = 15.9 Hz
IR

72y = 15.9 Hz
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5.3 R-L, R-C and R-L-C Parallel Circuits | R-L, R-C a7 R-L-C HHIdR 9y
PARALLEL AC CIRCUITS | 99MIdR AC URuy

|

Applied Voltage (V) | Wgwh aieest (V)

R-L PARALLEL CIRCUIT
R-L Immaz uRuy

Tedl "
AC Resistor Igduct?]r
supply VBranchSR L ﬁ?;ir;ﬁ@

Voltage V is same across all branches.
Current divides based on impedance.

R-C PARALLEL CIRCUIT
R-F IR gRay

T TR Ic
Capacitor

AC(A)V R c Branch

SR l Témﬁa QT

Voltage V is same across all branches.
Current divides based on impedance.

R-L-C PARALLEL CIRCUIT
R-L-C THMIR uiRuYy

TI :IR I, jic
_|_

AC
suppy™) VR L C

Same text as above columns, and add:
Circuit behavior depends on values

dtedst V weft arranall w® g 1 dtedst V oft srranafl @ g 1 (behaves inductive or capacitive).
yfame & SR W oy fAenfSa gt 21 TfdaTe & SMUR R Uy o gkt 31 uRaY a1 SEET A R R e § (R
L inoh o 7 HTRA Hl IR AR AT 6) |
R IN-phase wi Total Current | ; ; °
I leads V by 90° g --------5 . Ir in-phase with V Ic leads V (90°)
'“Vamamfm;ﬁv eV 90° amd flo i gl Ir V 3 12 T Ie V & 3 (90°)
it m : >V # Net Reactive
I v Current (Ic-1,)
I lags V by 90° Total Current | Total Current | i uﬁﬁm&ﬁa
ILV@90°di® e URT | el U | R (Ie-1)

Total Current | = v(IR2 + (IC-IL)? | G &RT | = /(IR? + (IC-IL)2
Sitenfiies arafar & Iugh fvar SiraT &
Allows Independent Load Operation | @ g dare &I sigafa &a18

Used in Domestic & Industrial Wiring | &_< 3R

Resultant Current |

I, lags V (90°)
Ve R |

13 (90°)

Fig. 5.3: R-L, R-C and R-L-C Parallel AC Circuits | R-L, R-C @& R-L-C §9idR AC gRuy

5.3.1 Introduction (Fig. 5.3)

In parallel AC circuits, components are connected
across the same voltage supply. Current divides into
different branches depending on imp edance. These
circuits are important in domestic wiring, power
systems, and industrial applications.

5.3.2 R-L Parallel Circuit

Circuit Diagram

Resistor (R) and inductor (L) are connected in parallel
across an AC supply.

Working Principle

Voltage across both branches is same. Current
through resistor is in phase with voltage, while
current through inductor lags by 90°. Total current is
vector sum of both branch currents.

5.3.3 R-C Parallel Circuit

Circuit Diagram

Resistor (R) and capacitor (C) are connected in
parallel across an AC supply.

Working Principle

Voltage across both branches is same. Current
through resistor is in phase, while current through
capacitor leads voltage by 90°. Total current is vector
sum of branch currents.

5.3.4 R-L-C Parallel Circuit

Circuit Diagram

Resistor (R), Inductor (L), and Capacitor (C) are
connected in parallel across an AC supply. Each
branch carries its own current depending on
impedance.
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5.3.1 uR=™ (Fig. 5.3)

AR AC ulRul # sreard ek &l dieest 3MYfd oh
AR I3 gd & | ¥RT Ufdanr & aR fafa amarei &
fawfora gt 81 & uRuer eReg araf¥, urer Rkew qur

Sfteffives R & HEeay &

5.3.2 R-L 99HiaR ufkuer

gRay s

gfaRteres (R) a1 Uk (L) ot AC STYfed o THMICR STieT

SIGIEL

Frd fagia

AT amaTett & aiedst IHE gidT &1 ufaRiees | 4R dieest
o 91y G thel J gl §, STafch URep & &RT 90° Wi T8t
81 T URT a1 ArErSAt Y dereR T gielt |

5.3.3 R-C 9uiaR kg

qRue e

gfoRieer © duT HuTRa © bt AC 3MYfd o FHHIAR STieT

sG]

+rf fagia

T e H aiedst 9aE giar g1 ufaRieres & aRT 9H e

thet § gidt &, STafes Jenfar & Ry aieeds & 90° 3 |t
81 ol YRT ARETSAT I e I giell 8

5.3.4 R-L-C 9HiaR uRay

qRuer e

gfaRteres (R), Ok (L) dor deria (C) st AC 3mgfd &
AR SIS ST 8| Tdeh MRET 30T Ufame & Srar
YTRT I8 ! gl
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Working Principle

The applied voltage is same across all branches.
Current through resistor (IR) is in phase with voltage,
current through inductor (IL) lags by 90°, and current
through capacitor (IC) leads by 90°. The total current
is the vector sum of IR, IL, and IC. Depending on
values, the circuit may behave inductive or
capacitive.

5.3.5 Current and Impedance in Parallel Circuits
Total current is the sum of branch currents:

I = /11% + (e — 1)?
Impedance in parallel circuits is calculated using
admittance. Lower impedance results in higher
current. These calculations are important for load
analysis and circuit design.

5.3.6 Power in Parallel Circuits

Power is mainly consumed in the resistive branch.
Inductor and capacitor store and release energy but
do not consume real power.

Real power: P = Vicos ¢

Power factor depends on phase angle between
voltage and current.

5.3.7 Advantages

Parallel AC circuits provide constant voltage across
all branches, which is useful in domestic and
industrial wiring. They allow independent operation
of loads, so failure of one branch does not affect
others. These circuits improve flexibility in load
addition/removal and help in power factor
improvement by proper selection of inductive or
capacitive branches. They are widely used in practical
installations and workshop wiring.

5.3.8 Disadvantages

Parallel circuits may draw high total current,
increasing conductor size and cost. Analysis is more
complex due to vector addition of currents.
Improper design can lead to poor power factor and
increased losses. Also, fault detection becomes
difficult in large parallel networks.

5.3.9 Applications

These circuits are used in domestic wiring systems,
industrial distribution boards, and lighting circuits. R-
L and R-C parallel circuits are used in power factor
correction and filter circuits. R-L-C parallel circuits are
used in tuning circuits, communication systems, and
resonance applications.

5.3.10 Numerical Problems (Parallel Circuits)
Numerical problems in R-L, R-C, and R-L-C parallel
circuits are based on calculation of branch currents,
total current, impedance, power, and power factor.
For a parallel circuit, branch currents are calculated
as:
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@ fagida

goft Tt # AN aledst A giar 8| ufaRiedh S aRT
(IR) ateesT & T GHIE el | gl 8, UReh ohl T (IL)
90° Ui T&dt g, auT Tenmfat &ht aRT (IC) 90° 31t ol 81
Sl URT IR, IL T IC T S Al gidt 81 AT oh 3ER
gRuy IRek AT YTRAT Uhfd 1 g1 Tehal 81

5.3.5 FHMIaR aRai & ¥R g ufderen
el YRT TRAT RIS AT A1 BIT 8

I = ’II% + (IC - IL)Z

qHiaR gRudt & ufaarar TsEdy & Arend 9 F1d 6l STt
g1 Y ufdeTer g1 R gRT 31fdeh gidt 81 & TUHE s
fasctwor v uRue fEsies & fog Agayuf €1

5.3.6 AR uRut # 2afaq
L1feRT qad: ufaRiees mar | Iui gidl 81 WReh Ud
TS Syt oht TUIfed T Ford hed 6, g ITfaeh rfert
ST JUHNT ol hxd |

P =Vlcos ¢

TR thae dlees Ud URT & s19 thef ahior 0R AR aar 81

5.3.7<H

FAFIR AC gRay gt smarsii # R aiedst e axd &,
ST 'R Ue Sfienfiies arafin # Iyt 81 & &is & @A
GeTer &t SrgAfd 3d 8, Foad gen 2 & fatretdr e &t
gHTAd 6t cfl| A witg Sitg /g # ereiietio e id
& a1 IR URep a1 rlRar mRarsit o T4 gRT UTaR thaex
GUR H TERIch g1d & | STkl ATUch IUTNT ATIgIReh TATIHT
U ShTIRITeT araieT J fhar STrar 81

5.3.8 grfAat

T 3TThR T AN d&d! 8| ¥RT & daex IR b IR0l
faswor sifreh STfeet giar g1 srfd fEsiea & urer thaex
RIS gl YehdT § dUT AT 56 Tehall &1 TS JHMIR Aeddh
7 gy @it off sfeH gt St 81

5.3.9 iyt

S T g1 gRRuet | fohar SiTaT 81 R-L U R-C TR
gRUY UTeR thaey UR Ud ftheex aRuelf & IugiT gid &1 R-
L-C I9MicR uikaey ef=1 uRuy, =R gonferdt g
31T ST o fohy o €1

5.3.10 T&=ATHS UL (IR aRaey)

R-L, R-C @7 R-L-C §HMIR gRuYl & T&Tcqeh U 1T
YRS, el YR, Tfdaren, Afery gd grar ez &l 10T R
IMYTRA Bl & | IR Uiy & folT T 9RIY 39 UehR
EIGEIRSIGIES

I—V I _Y I—V
RTZR LT X e Ty,
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Total current is obtained using vector (phasor)

addition:
I = 1’1}% + (Ic — I)?

Impedance is given by:

%4
=7

Power in the circuit is:

P =VlIcos ¢

Where cos ¢is the power factor.

Numerical Example: Parallel R-L-C Circuit
Question
A 230V AC supply is connected to a parallel circuit
having:

Resistance, R =20 Q

Inductive reactance, XL =30 Q

Capacitive reactance, XC =60 Q

Find:

IR, IL, IC, total current, impedance, and power factor.

Solution
Given Data
V=230V
R=200
XL=300Q
XC=600Q

Step 1: Calculate Branch Currents
Current through resistor
IR=V/R

IR=230/20

IR=115A

Current through inductor
IL=V /XL

IL=230/30

IL=7.67A

Current through capacitor
IC=V/XC

IC=230/60

IC=3.83A

Step 2: Find Net Reactive Current

In a parallel R-L-C circuit:

Inductive current IL lags and capacitive current IC
leads.

So, net reactive currentis:

Reactive current = IL - IC

Reactive current = 7.67 - 3.83

Reactive current =3.84 A

Here, IL is greater than IC, so the circuit is
inductive.
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el YRT AR (ThoR) TN gRT T gl &:

I'= [If+Uc—1,)?

|4
I

ufaare:

7 =
ufge & fa:

' P =Vlicos ¢
ST8T cos¢ UTeR thare gl

TR ISTEIUT: GHHIAR R-L-C afRaer

usl

230 V AC 3Tfc oht Yok TAMIR IRUY & SieT T 8,
o

ufeRta, R=20 Q

Wb ufaerd, XL =30 Q

yTRe ufaerd, XC = 60 Q

7 ifSg:

IR, IL, IC, et a1, ufdemer R ifery 1utich|

gl

foar w3t
V=230V
R=200Q
XL=300Q
XC =60 Q

TROT 1: ARAT eRTSAT <l MorET
ufader & yanfaa =1
IR=V/R
IR=230/20
IR=115A

UReh | yarfad arT
IL=V/XL
IL=230/30
IL=7.67 A
Temfar o yanfad ey
IC=V/XC
IC=230/60
IC=3.83A

TROT 2: Yz ufaard} emRT AT AT
AR R-L-C uRkay #:

URehIg T IL N gt & iR enfafita amr IC omt &t 81
gqfoiy, g ufdardt emr gift:

gfEmedt arT = IL - IC

gfdETedt aRT = 7.67 - 3.83

gfETdt 4T = 3.84 A

Tgl IL, IC ¥ 3ifdren 8, 39ferg uRkuy IRh 81
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Step 3: Calculate Total Current Using Phasor
Relation
Total current is:
I = V/(IR? + Reactive current?)
I=+(11.5% +3.84?)
=(132.25 + 14.75)
1=147
I=1212A

Step 4: Determine Impedance
Z=V/[I

Z=230/12.12

Z=18.98 Q

So,

Impedance = 18.98 Q

Step 5: Determine Power Factor

Power factor =1R /I

Power factor = 11.5/12.12

Power factor = 0.95

Since the circuit is inductive, the power factor is:
Power factor = 0.95 lagging

Trade Theory

TROT 3: thoR W&t gRT el URT Y TOFT
A IR &:

I = V(IR? + ufaETd &RT2)
I=+/(11.5% + 3.842)
=+/(132.25 + 14.75)

1=+147

I=12.12A

TIROT 4: fa<Te 19 heAr

Z=V]I

Z=230/12.12

Z=18.98 Q

3d:,

yfasar = 18.98 Q

TRuT 5: 21faa TUTich FATd et
IfeRy qoTieh = IR / 1

QIfeRT 0T = 11.5 / 12.12
QIfeRT Tq0TeR = 0.95

Jfer aRuy IR g, gaferg rfery 7oties ghm:
21fart TOTiek = 0.95 TRt

5.4 Parallel Resonance Circuits | HMiaR 3191 uRay
PARALLEL RESONANCE CIRCUIT | UMt 3IATG URTY

CIRCUIT DIAGRAM & CIRCULATING CURRENT |
ROy IR 3R TREART YRT

Minimal Line Current (I) Mark Branch Currents
AT A URT () I, AT YRIG:
a
Large (L ;I c
Circulating
Inductor_| Capacitor (C) < Resistor (R
AC Suppl¥ @ Current ()= " i W(( R))

Mark Branch Currents | STET YRTY:
fama URT

GRAPHICAL CHARACTERISTICS | Tiftrod faRiearg

A Maximum A @
lmpedance 2) — Impedance at f, Line Current (I)
RIS (2) /N f, W Sftem wiarer AR URT (1)
g NS =
3 i g
5 | .
2 : °
E H N £ Minimum
: Resonant Frequency e Cumantatf;
! - IR AT T URT
1 (T e N
fr Frequency (f) fr  Frequency (f)
£ (gt o) SRy Sy

~

[ PHASOR DIAGRAM (At Resonance) | R 3R (TS R) |

Al
I (Leading Current)
Ic( UIRT) Power Factor Unity (PF=1)
T UIE §HTS (PF=1
Cancellation (I, = I) —> >V (PF=1)
(I =1I¢) Vcltage V)| R (V)
I; (Lagging Current)
I (@ RI) | I, (Lagging Current)
Y I (TIERITH URT)

J \\

FORMULAS & SELECTIVITY | 9 3R Ta-TeH@al

CONDITION ot I
faf: XL X (Reactive Currents Cancel) 5 max
=Xc HRT ) (0707 Imax 1
RESONANT FREQUENCY § g;/n_d}vidtp)
= « . b b Reg )
S SMgR: £, = 1/ 5 r 3 [+
8_&3%—{01? Q=1/R /_C fi  f2 Frequency (f)

High Q = Sharp rnow Bandwidth = High Selectivity
3= Q = HHeUT IS | GHIv dsfigy = F=a ggTHS AT
APPLICATIONS | 3raHT: Radio gf, Oscillators | 3, Filters | firee |

Fig. 5.4: Parallel Resonance Circuit | mﬂ'i?l?\'ﬂa:lﬁtlﬁ‘qﬂ

5.4.1 Introduction (Fig. 5.4)

A parallel resonance circuit consists of inductance (L)
and capacitance (C) connected in parallel across an
AC supply, usually with resistance present. It is also
called a tank circuit. This circuit is widely used in
communication and tuning applications due to its
frequency-selective property.
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5.4.1 uf=r= (Fig. 5.4)

AR 311G gRUY H IRehed (L) 3R e1Rar (C) &t AC
JTgfe & FHMIR SiteT STar ¢, o amm=aa: ufaty of
IufRd gia1 81 59 & uRkur +ff svgl STrar g1 a8 uRuy
U STgfY A &THdT o hRUT HIR Yd ST oA |
MU ¥  IuANT fehar STrar 8|
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5.4.2 Definition of Parallel Resonance
Parallel resonance occurs when the inductive
current (IL) becomes equal to the capacitive
current (IC). At this condition, the reactive currents
cancel each other, resulting in minimum line
current and maximum impedance. The circuit
behaves like a purely resistive circuit at resonance
and power factor becomes unity.
5.4.3 Circuit Diagram of Parallel Resonance Circuit
The circuit consists of an AC supply connected across
parallel branches of inductor and capacitor, along
with resistance. Each branch carries its own current.
At resonance, circulating current flows between L
and C, while supply current remains minimum.
5.4.4 Working Principle of Parallel Resonance
In a parallel L-C circuit, applied voltage is common to
both branches. Inductive current (IL) lags voltage by
90°, while capacitive current (IC) leads by 90°. At
resonance, IL = IC, so reactive currents cancel. Only a
small line current flows, while large circulating
current exists between L and C.
5.4.5 Condition for Resonance
Resonance occurs when:
X, =X,
5.4.6 Resonant Frequency
The frequency at which resonance occurs is:
£ = 1
2mLC
5.4.7 Impedance and Current at Resonance
At resonance, impedance is maximum and circuit
current is minimum. The circuit behaves like a high-
resistance path.
5.4.8 Dynamic Resistance
Dynamic resistance is the effective resistance of the
circuit at resonance. It is very high and depends on L,
C, and internal resistance. It controls the sharpness
of resonance.
5.4.9 Quality Factor (Q-Factor)
Q-factor indicates selectivity of the circuit. Higher Q
means sharper resonance and better frequency
selection.

_f
BW

Q
5.4.10 Bandwidth
Bandwidth is the difference between upper and
lower cutoff frequencies. It indicates the range of
frequencies over which the circuit operates
effectively.

BW =f,—fi

5.4.11 Advantages
Parallel resonance circuits offer high impedance at
resonance, resulting in very low supply current. This
reduces power loss and improves efficiency. They
provide excellent selectivity, allowing only a
desired frequency to pass. The circuit also maintains
stable voltage across components, making it
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5.4.2 SR 3FHTG i aRkmer

AR TG d gidT & ST UReh o7 (IL) emRar arT
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&1 IR T (IL) aiedst & 90° Ui gt g, Stafch emfar
4T (IC) 90° 31T &t 81 311G TR IL = IC giar g, foras
ufaferarcates YRV AR 81 STt &1 chaet 36T T8 4RI
yaTted gl &, Safeh L 3R C & &g siferes aREaRT arRT
gidt 81

5.4.5 3FTE i ok

5.4.6 31T g
fr

1
" 2nVIC

5.4.7 31T R Ufdemen Q& oy
IATE R faTen ifdehas T uRuY 4RT =g-aH gt &1
gRuY I= Uity gy dhi a8 HdgR Tl 8l

5.4.8 sa-fAes uferty

SRS Uiy SigATE W aRuy ot gre! ufoty glar 81
g Fgd 3Hfdeh giar g a1 L, C 3R 3fiaRes ufarty iR AR
T 6| TG TS <hl H1EUTdT i IR e 81

5.4.9 T[UTaIT uTich (Q-HhereR)
Q-thaex Ry i Tg- &HdT i g1fdT g1 31fdes Q ohr a1

2 <li&ur SrgATE JYUT SgcR STgi T |
0= fr
- BW

5.4.10 Ssfaga

defagy 3= gd A sre-sifth sngfaal & st o1 SR 8|
g 39 Mg ATl qxrfar ¢ fad aRuy gurdt =0 @
1 T B

BW =f,-fi

5.4.11 19

FAMIR G IRIY SATE R I= Ufdaer UeH & g,
e Sy yRT Iga A gt ST §1 39 1feRy g1fe A

Eicft 8 iR g&rdT St 81 & IPE T &THdT UG hid &,

a8 hae aifdd srgfi ot & oA &d 81 aRuy srawat
& UR f@R gieds T91¢ 3@ar g, 99 ag gaeasia
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suitable for sensitive electronic and communication
systems.

5.4.12 Disadvantages

The circuit has complex design and analysis due to
multiple reactive components. High circulating
current between L and C may cause heating and
losses. It requires proper tuning; otherwise,
performance becomes poor. Also, component cost
and maintenance may be higher compared to simple
circuits.

5.4.13 Applications

Parallel resonance circuits are widely used in radio
and TV tuning circuits, filters, and oscillator
circuits. They are also used in communication
systems, signal selection, and frequency-sensitive
devices in industries and workshops.

Trade Theory
Solagi-ich Ud SaR UuTierdt & forg Iuged giar 81

5.4.12 gi_at
3eh ufdfeharcen sraaal o erur uRue & fesire gd

fasciwor Sifea glar 81 L 8iR C & o9 rfdes aRe=ant ar
9 ST U g1t 3cu= g1 Hehelt & | I &I+ i
TG Bt 8, I=IUT Uai AR gl SIraT &1 41 3,
3reTal hl AT U ER@Te FIgRoT uRudt dhY et
31fees gt Thd &

5.4.13 SN

g ufkuer, foheer qam Sifffieier uRaet & forar e 21
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5.5 Power, Energy and Power Factor in AC Single Phase System | Tercl-TR0T

AC WOTTeA! # 21feR, it Qe UTaR therex

AC SINGLE PHASE SYSTEM: POWER, ENERGY & POWER FACTOR | G&ft Gahet aRUT HOTTet: 21feh, S & 21feh T0rh
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Fig. 5.5: Power, Energy, and Power Factor in Single-Phase AC | Yahd-aRUT AC H 21faR, Ssif Td UTar thaex

5.5.1 Introduction (Fig. 5.5)
In AC single-phase systems, voltage and current may
not be in the same phase. Hence, power calculation
becomes different from DC circuits. Understanding
power components is essential for efficient operation
of electrical equipment in workshops and industries.
5.5.2 Definition of Power in AC Circuit
Power in an AC circuit is the rate at which electrical
energy is consumed or converted into useful work. It
depends on voltage, current, and the phase angle
between them.

P =VlIcos ¢
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5.5.1 uf¥=rT (Fig. 5.5)
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Where cos ¢is the power factor.

5.5.3 Types of Power

Active Power (Real Power)

It is the actual power consumed in the circuit to
perform useful work such as heating, lighting, and
mechanical output. Unit: Watt (W).

Reactive Power

Itis the power that alternately stores and returns
energy in inductors and capacitors. It does not
perform useful work. Unit: VAR.

Apparent Power

It is the total power supplied to the circuit,
combining active and reactive power. Unit: VA.
5.5.4 Power Triangle

Power triangle shows the relationship between
active power (P), reactive power (Q), and
apparent power (S) in an AC circuit. It is a right-
angled triangle where P is the base, Q is the
perpendicular, and S is the hypotenuse. It helps in
understanding power factor and phase angle.
5.5.5 Power Factor

Power factor is the ratio of active power to apparent

power and indicates efficiency of the system.

P
Power Factor = cos ¢ = q

It varies from 0 to 1. High power factor means better

utilization of electrical energy. Low power factor

increases losses and reduces system efficiency.

5.5.6 Energy Consumption in AC Circuit

Electrical energy is the total power consumed over

time. It is measured in kilowatt-hour (kWh).
Energy =P xt

It is recorded by an energy meter and used for billing

purposes in domestic and industrial installations.

5.5.7 Measurement of Power

Power in AC circuits is measured using a wattmeter.

It has current coil and pressure coil to measure

power accurately considering phase angle.

These topics are essential for energy management,

billing, and power system efficiency in practical

applications.

5.5.8 Significance of Power Factor

Power factor indicates how effectively electrical

power is used. A high power factor (close to 1)

means efficient utilization of energy, reduced losses,

and better voltage regulation. A low power factor

causes higher current flow, leading to increased

copper losses, overheating, and larger conductor

size. In industries, maintaining good power factor

reduces electricity charges and improves system

performance.

5.5.9 Applications

Power factor concepts are applied in industrial

installations, power distribution systems, and

motor operations. It is used for power factor

correction using capacitors, reducing losses in
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transmission lines. It also helps in proper selection
of equipment, improving efficiency of transformers,
motors, and lighting systems.
5.5.10 Numerical Problems
Question
An AC single-phase motor is connected to a 230 V
supply. The motor takes a current of 10 A and has a
power factor of 0.8.
Find the true power consumed by the motor.
Given formula:

P =VlIcos ¢
Where:
P = True power in watt
V = Voltage in volt
I = Currentin ampere
cos ¢ = Power factor

Given

Voltage, V=230V
Current, I=10A

Power factor, cos ¢ = 0.8

Solution
Using the formula:
P=VXxIXcos ¢

Substitute the values:
P =230x10x0.8
P =2300x%0.8
P =1840W

Answer

The true power consumed by the motor is:
1840 W or 1.84 kW.
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TTRIER, Hex Td k1T umferdl chY gerdr dem | oft
G g

5.5.10 S&ATHh UH
us
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P = grafdes L1ferT are &
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I = gyr7 TR |

COS (¢ = UTaR thaex

R ma:
gieest, V=230V
gRI, I=10A
UTeR thaey, cos ¢ = 0.8
g
T3 T TANT e WR:
P=VXxXIXcos ¢

O @ WR;

P=230x10x0.8
P =2300x0.8
P =1840W

IR
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Capacitors supply leading reactive power | H%nﬂﬁ 3T wfaferarsitel Rifed e $vd &
This neutralizes lagging reactive power of loads | 98 @IS @t U Ufafsparia Ufed &t IGRIA $Ral &
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Fig. 5.6: Power Factor Improvement | 9raR %haer R

5.6.1 Introduction (Fig. 5.6)

Power factor improvement means increasing the
value of power factor towards unity. In AC systems,
many loads are inductive, causing current to lag
behind voltage and reducing efficiency. Improving
power factor is essential for economical and efficient
operation of electrical systems.

5.6.2 Need for Power Factor Improvement

Low power factor leads to higher current, increased
power losses, poor voltage regulation, and larger
size of equipment. Improving power factor reduces
losses, improves system capacity, and lowers
electricity bills in industrial installations.

5.6.3 Causes of Low Power Factor

Low power factor is mainly due to inductive loads
such as motors, transformers, and fluorescent
lamps. Other causes include lightly loaded
machines, arc furnaces, and improper system
design. These loads draw lagging current, reducing
overall efficiency.

5.6.4 Methods of Power Factor Improvement
Static Capacitors

Capacitors are connected in parallel with inductive
loads to supply leading reactive power.
Synchronous Condenser

An over-excited synchronous motor running without
load improves power factor by supplying reactive
power.

Phase Advancer

Used with induction motors to supply magnetizing
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current, improving power factor.
5.6.5 Working Principle of Improvement Methods
Power factor improvement methods work by
supplying leading reactive power to neutralize the
lagging reactive power of inductive loads. Capacitors
produce leading current, which reduces the phase
angle between voltage and current. As a result,
power factor improves towards unity and current
drawn from supply decreases.
5.6.6 Advantages of Power Factor Improvement
Improves system efficiency and reduces power
losses. Decreases line current, allowing use of
smaller conductors. Enhances voltage regulation
and increases system capacity. Reduces electricity
charges in industries by avoiding penalties.
5.6.7 Disadvantages
Initial installation cost of equipment like capacitors
and synchronous condensers is high. Improper
selection may cause over-correction leading to
leading power factor. Maintenance is required, and
system design becomes slightly complex.
5.6.8 Applications
Used in industrial plants, power distribution systems,
substations, and motor installations. Essential for
improving efficiency of transformers, induction
motors, and lighting systems.
5.6.9 Numerical Problems
Power Factor Improvement
Question
A single-phase 230V, 50 Hz motor takes 10 A current
at a power factor of 0.6 lagging. The motor input
power is 1.38 kW. A capacitor is connected to
improve the power factor to 0.9 lagging.
Calculate:
Required capacitor kVAR
New line current
Reduction in line current
Given formula:

cos ¢ = Vi
Solution
Given Data
Voltage, V=230V
Frequency, f = 50 Hz
Initial current, I; =10 A
Initial power factor, cos ¢, = 0.6
Improved power factor, cos ¢, = 0.9
Power, P = 1.38 kW = 1380 W

Step 1: Check input power

P =Vlcos ¢
P =230x10x0.6
P = 1380W

So, input power is:

www.teachtoindia.com

Trade Theory

5.6.5 GuR fafdat o1 &rf fRAgia

UTeR therex GUR i lAfdat tkes e i @i ufaferarare
L1feRT ot e &ea & forw smoft ufdferararen ufeRy uem
Tl g | GUTRA 3uft &RT I0F & &, FSiad aleest ofR
IRT h &1 Thol ShIUT A Gl STTAT & | TRUTHERSY UTeR
thereR YehdT o ke gt SITdT & aT Smgfd 9 it ST aredt
RT A gl S 8

5.6.6 UTaR thaex GUR & ATH

TUTTert hl S&TdT ! g 3R L1ferT g1f-ar &H gidl & | 18
YRT gedl g, fOaa ©i¢ areie IuahT fhy ST Tepd &1 dieest
T JgaR g1 & JT ToTel Y ermdT sgdt &1 I &
&3 9 gore fagd Yok A gia 8|

5.6.7 grfaar

TYTRT Ug fAhT thaark S IUGRUT chl URfNeh RITgAT
AT 31fdeh gt &1 ST Ta § SfeR-ahea g
3uft greR thae gt TehdT g | IERATT i 3TTaRIehdT gidl &
AT JuTTed! fSSITe o Sifeet gt il 81

5.6.8 gyt
Sfenfires T3, faggd faavor yonfer, Iudhal aor Aiex

RATYAT & IUTTT fohaT STTaT 1 SR, $8a-M Hiex aT
TSh1RT TUTITeTd! chl G&TdT 6 o folq I8 Tads gl
5.6.9 H¥EATHE UH
TR haer guUrR
usl
U f&Ta-thet 230 V, 50 Hz Aer 0.6 AT grar thaex &R
10 A 9RT oIl 81 AR &l 379 Urer 1.38 kW g1 UTeR
therex @t 0.9 AfTRT ek GurRA & forg Ter hufler Sier ma
&
oA hifSg:

1. 3Mages hufdex kVAR

2. 8 A URT

3. B URTH HHT
f&ar mar g

P
cosq[):W

g
& TE S

gieest, V =230V

Mg, f = 50 Hz

ORI &RT, [, = 10 4
RS gTeR $heey, cos ¢, = 0.6
GERT 3T UTeR thekz, cos ¢, = 0.9
e1ferT, P = 1.38 kW = 1380 W
TROT 1: YE UTeR & Sirg

P =Vlicos ¢
P=230x10x0.6
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P = 1.38kW

Step 2: Find reactive power before correction
For cos ¢, = 0.6,
tan ¢, = 0.8/0.6 = 1.33

Ql = Ptan ¢1
0, = 138 x 1.33
0, = 1.84kVAR

Step 3: Find reactive power after correction
For cos ¢, = 0.9,

tan ¢, = 0.436
Q, = Ptan ¢,

Q, =1.38x0.436
Q, = 0.60kVAR

Step 4: Required capacitor kVAR

Q- =0:—0Q;
Q, = 1.84 — 0.60
Q. = 1.24kVAR

So, required capacitor rating is:

Step 5: New line current after power factor
improvement

L P
27 Vcos ¢,
L 1380
27 230%09
I, = 6.674

So, new line current is:

Step 6: Reduction in line current

Current reduction=1, — I,
=10 - 6.67
=3.334

So, reduction in line current is:

3.334
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1380
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5.7 Three-Phase AC Fundamentals | f3-aror AC & Ja Rgia
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Fig. 5.7: Three-Phase AC Fundamentals | -aror AC & g

5.7.1 Introduction (Fig. 5.7)

Three-phase AC system is widely used in power
generation, transmission, and distribution. It is
more efficient than single-phase system and
provides constant power output, which is suitable
for industrial loads and motors.

5.7.2 Definition of Three-Phase System

A three-phase system consists of three alternating
voltages of equal magnitude and frequency,
displaced by 120° electrical angle from each other.
These three phases supply power simultaneously,
ensuring smooth operation of equipment.

5.7.3 Generation of Three-Phase AC

Three-phase AC is generated by an alternator
having three separate windings placed 120° apart.
When the rotor rotates, three sinusoidal voltages are
induced in the windings with phase difference of
120°.

5.7.4 Types of Three-Phase Connections

Star (Y) Connection

In star connection, one end of each phase is
connected to a common point called neutral, and
the other ends are connected to line conductors. It
provides two voltages: line voltage and phase
voltage.

Delta (A) Connection

In delta connection, the end of each phase is
connected to the start of another, forming a closed
loop. No neutral point is present. It is used for heavy
load applications.
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5.7.5 Line and Phase Quantities
In a three-phase system, line quantities refer to
values between two lines (line voltage VL, line
current IL), while phase quantities refer to values in
each phase (phase voltage Vph, phase current Iph).
Understanding these is essential for correct
measurement and calculations.
5.7.6 Relationship between Line and Phase Values
In Star (Y) connection:

V., =V3Vn I, = Iy
In Delta (A) connection:

V., =Von I, = V3 Iy
These relations are important for solving numerical
problems.
5.7.7 Balanced and Unbalanced Loads
A balanced load has equal impedance in all three
phases, resulting in equal currents and voltages. An
unbalanced load has unequal impedance, causing
unequal currents and voltage drops, leading to
system inefficiency.
5.7.8 Power in Three-Phase Circuits
Total power in a three-phase system is:

P= \/§VLILCOS [0)

It provides constant power, making it suitable for
motors and industrial equipment.

5.7.9 Advantages of Three-Phase System
Three-phase systems are more efficient, require less
conductor material, provide smooth and constant
power, and are ideal for heavy loads and industrial
applications.

5.7.10 Applications

Three-phase AC systems are widely used in power
generation, transmission, and distribution due to
their high efficiency and reliability. They are
commonly used for operating three-phase induction
motors, which are widely applied in industries such
as pumps, compressors, and machine tools.

In industries, three-phase supply is used for heavy
electrical loads, welding equipment, and large
heating systems. It is also used in transformers,
substations, and distribution panels for effective load
handling.

Three-phase systems provide smooth and constant
power, making them suitable for continuous
industrial processes and automation systems.

5.7.11 Numerical Problems

Three-Phase Power Calculation

Question

A balanced three-phase motor is connected to a 415
V supply. The line current is 10 A and the power
factor is 0.8. Calculate the total power consumed by
the motor.
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Y gerar gedt |
5.7.8 ﬁ-wqﬁmﬁﬁ'aﬁ

COS
ot o R e e 3, ﬁﬂ%u’gnﬁzﬁqaaﬁa‘rﬁ'cﬁ
Iuehult & forg Iugad giar gl

5.7.9 f3-aror yorreft & a1y

-TR0T yuTTett 31 P il &, hH TTeich AT hl
JTARIhdT gidT 8, AR Td gudet L1fert U ot € aur
AR} Are g Sitenfiten syt & folg Iuged gl 81

5.7.10 v
3-TRuT AC UUTTett ahT IUGRT I S&7dT Ud fasgg=iiaar &

FRUT fagld ITEH, TR0 U4 fadRor # e w0 9 o
STTAT @ | $9ehT SUANT FA-TR0T §8aRM Hiex) bt I H fehar
ST 8, St ST H UU, ShieR ot 42 ¢od | Ugerd gid
gl

Ieit # f-=RoT myfdd 1 IuahT YR faga e, afedn
IUHRUT YT &S 8ifeT ey & forv fopar Srar g1 a8
TR, Iuche, aUT faaror Gt & grdt @fs ueeq & forg
oft IuaiT fomar STTaT 81

B-=Ror yuTreft gude vd fRRaR 1fey v et 8, e
Tg fARaR sienfires ufcharsit va ware gonferat & fog
SUGH Bl &

5.7.11 S&ATHE UH

A-ther erfem moren

usl

U ddferd fA-thet Atex &l 415 V 3Yfd & Sirer mam 8|
AT YRT 10 A & 3R UTaR thae® 0.8 g1 HIeR gRT Iud &t
TS el AfeRT <l TOHT SIfSIG |
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Given:
Line voltage, VL=415V
Line current, IL=10 A
Power factor, cos ¢ = 0.8
Formula
P =3V, cos ¢
Solution
Substitute the values:
P=+v3x415x10x 0.8
P=1732x415x10x 0.8
P =5750.24 W
So,
P =5750 W approx.
or
P =5.75 kW
Answer
The total power consumed by the three-phase motor
is: 5.75 kW
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fRarmarg:

dATEA aleesT, V, = 415V
Al URT, [; =10 A
TR there, cos ¢ = 0.8

el
P = \/§VLILCOS [0)
ga- 9
AT &t I | @1 W
P =+3x415x10 x 0.8
P=1.732x415%10x 0.8
P =5750.24 W
3d:,
P ~5750 W
g1
P =5.75 kW
IW

-thet Atex gRT @ud i 71 Gt AferT 5.75 kW 81
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MCQ’s | srgfaeredta as

Q1. What is the primary characteristic of the
current flow in a direct current (DC) circuit, as
shown in the diagram?/zrmm™ # f3wmg g sIgar
el Rt (DC) "fhe # uRt yang 6 7= faiaar o 82

—~ —> -—Vw

=

A
\ CURRENT FLOW

DIRECT CURRENT CIRCUIT
(a) The current alternates direction periodically./gRT
IAI-T7Y IR &0 Seerd! Bt gl
(b) The current flows in one direction only./4RT dhad
Uah gl feem & ganfed gt &1
(c) The current depends on the resistance in the
circuit./¥RT fdhe & ufady wr Ak &=t 81
(d) The current decreases with time./eIRT T9g & 91y
gedt gl
Ans. b | Sol. (&mren):In a DC circuit, the current flows
in a single direction due to the fixed polarity of the
voltage source. This steady flow makes DC ideal for
devices requiring constant voltage and current./DC
gfhe 7, Tieest Hid i fRR Ydiaar & HROT URT hael e fes
T yarfgd gidt &1 g8 fRR uarg 37 Iuavn & forw DC aht
SUGET ST & forg e dieest $iR RT i Saegehar gidt
gl
Q2. What happens to the total power factor of an
AC circuit when inductive reactance increases? /
ST UReh ufdanen aedt ¢, at gt afdhe 1 et urar ey
R RIT UHTE USdT 82
(a) Increases | T8 S&dT &
(b) Decreases | ag gedr &
(c) Remains constant / I8 @R @aT 8
(d) Becomes unity / Ig TehdT g ST &
Ans. b | Sol. : An increase in inductive reactance
increases the phase angle between current and
voltage, reducing the power factor. / 9=e ufcemer # gfeg
YRT 3R Fieest o S 0T hI0T i TGTat 5, FOITT UTer thaex
gear gl
Q3. What can be concluded if the total currentin a
parallel RLC circuit is higher than the source
current? / afe SAMIR ARG Afhe § et uRT Hia
oRT O 31fdk g, at o fAserd fRepret s gehar 22
(a) The circuit has a high power factor / Gifdhe &1 TTaR
thaex 31fdes &
(b) There is significant reactive power / ufaferaters
L1ferT 31fdres 8
(c) The circuit is in resonance / Gfdhe A # 8
(d) The impedance is infinite / gfdarer s+d &
Ans. b | Sol. : In a parallel RLC circuit, high branch
currents indicate significant reactive power
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contributions from the inductor and capacitor. /
JHMIGR R Tfhe d, 3= URaT RTY UReh 3R hafdex I
gfaferaTeen 1ot & Agaquf ahrer i 3fa et &1

Q4. What is the role of the circuit breaker (CB)
shown in the diagram?/srum™ # f3@mg 7y afhe o=
(CB) <hY ffyamt T 82

______________

| ENERGY
! METER

6 I TERMINALS

¢ LOAD

(a) To measure the voltage in the circuit /afde & aiees
cag e

(b) To interrupt the circuit in case of overload or fault
conditions /3aReE a1 thice [Tl & Gfhe ot anfda &=
(c) To regulate the current flow in the circuit /afdhe &
4R & UaTg i AR s

(d) To provide constant power supply to the load /a8
! fRR fAga Smgfd e STl

Ans. b | Sol. (&mren):The circuit breaker (CB) is a
protective device that automatically interrupts the
electrical circuit when an overload or fault occurs,
preventing damage to the system and ensuring
safety./dfche SRz (CB) Teh TRETT IUHUT ¢ ST SfiaRells at
hice & A § WaTfeld 0 & figd fthe &t a1fdd a=ar g,
oo R ot Jora= @ Faman 51 9o o gren gAfga gl
Q5. Which component causes a phase difference
between current and voltage in an AC circuit? | <t
gfdhe # 4RT 3R gieest & i aRr Siek fhg geah &
THIRUT g1 82

(a) Resistor / ufaRieren

(b) Inductor / 9

(c) Capacitor / arfar

(d) Both B and C / &t sfik &Y gt

Ans. d | Sol. : Inductors and capacitors cause phase
shifts due to energy storage in magnetic and electric
fields. / 9Reh 31 eTRaT qrachi iR e it & gl &
YSRUT & HRUT IRUT F&ATd hd 6|

Q6. Which type of circuit is also known as a "tuned
circuit"? / fohe werR & wfhe &Y "o fawa gam afdhe”
+ft shgr SITaT 82

(a) R-L Circuit / 3TR-U«T Tfthe

(b) R-C Circuit / 3m=-t gfdhe

(c) Resonance Circuit / 3AT& Tfche

(d) Parallel Circuit / guTiaR Gfdhe

Ans. c | Sol. : Resonance circuits are tuned to specific
frequencies for maximum response. / 3FE Afche

Sifdrepan ufaferar & forg fafre srgftat R &g fhg oird &1

87



Teach To India Publication

Q7. In a series RLC circuit, what is the condition for
resonance? / $j@ RTH "fhe # srgae & AT @
ord &2

(a) XL > XC

(b) XC > XL

(c) XL =XC

(d)R=XL

Ans. c | Sol. : Resonance occurs when inductive
reactance equals capacitive reactance, cancelling

each other out. / 519 URes ufaarar enfRar ufdsmen & skER
gl 8, dt e gl 81

Q8. What is the formula for active power in a
single-phase AC circuit? / fna-the ot afdhe &
aferg faa o1 g = 82

(a) P = VI / dt = dtarg

(b) P = VI cos¢ / f = dtars dide

(c) P = VI sing / dt = dtams arg-¢

(d) P =V?/R [ dt = &2 /3R

Ans. b | Sol. : Active power is calculated as the
product of voltage, current, and power factor. / fsha
IferT TR, 9T, 3R UTeR theaex & UMl & Y H TUMT el
STt 81

Q9. What does "XL" represent in an AC circuit? /
ot afhe d "vaaeer” fnd qerfar 82

(a) Resistance / ufajty

(b) Capacitance / smfRar

(c) Inductive Reactance / 9Ren ufasrer

(d) Impedance / ufdamer

Ans. ¢ | Sol. : XL represents the opposition offered by
an inductor to the flow of AC. / XLU& UReh gIRT Tt &
Targ &t fou U ufaRte ot gufar &1

Q10. What is the formula for capacitive reactance?

| enf¥ar ufdaren o g3 = 8?

)
b) XC=1/2nfC
) XC=fC
) XC=1/fC
Ans. b | Sol. : Capacitive reactance is inversely
proportional to frequency and capacitance. / gRar
gfaaren smgft iR emRar & ehATgaTd gidt 81
Q11. What happens to the current in a capacitive
circuit if the frequency of the AC supply is halved?
| af2 ot 3mrgfe Y srgfa Y smen = faar g, At enfan
fche & ¢RI UR AT YT gSdT 282
(a) Increases [ U8 St &
(b) Decreases | Ig gedt &
(c) Remains constant / 78 @R w8
(d) Becomes zero [ Ig I 81 STI<t &
Ans. b | Sol.: Current in a capacitive circuit is directly
proportional to frequency, so halving the frequency

reduces the current. / e7iRar afdhe # grT sgfa & g
srguTeht eft 8, zuferg smgfay aht sem e © T R g STt
gl

(a) XC= 2nfC
(

(c

(d
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Q12. In an AC circuit, what does "Q-factor"
represent? [ gt Gfthe & "og-theaer" fFd qarfan 82

(a) Quality of current / &RT el ToTa=IT

(b) Power factor / UTeR thaex

(c) Energy loss [ St g1

(d) Efficiency of resonance / TG <ht g&rdT

Ans. d | Sol. : The Q-factor represents the sharpness
or efficiency of resonance in an RLC circuit. /a?g\-aw—clz?
JRUTHT Afche & TG h <fterar a1 G&rar ol i 81

Q13. What happens to the power factor of an AC
circuit when a capacitor is added in parallel with
an inductive load? / 9 U<k &S & HIGR & TR
Qe SitsT oirar g, af ot afthe o1 urer Saer @R =
UMTT 9341 8?

(a) Decreases / Ig gedar g

(b) Increases /| ag I&ar g

(c) Remains constant / I8 fRR AT 8

(d) Becomes zero / I8 4 8 ST &

Ans. b | Sol. : Adding a capacitor compensates for the
lagging power factor caused by the inductive load,
improving the overall power factor. / #uf¥ex site=t @
IReh A8 gRT 399 Ui I8 aTet UTeR there h 3RS gidt 8,
o8 a7 ureR thaex § gUR gl 81

Q14. Which waveform in the diagram represents
the most common type of alternating current (AC)
used in power supply systems? /U # &H-Ht a3
faega smgfe vorreht & SuzthT i S areft @I I
maﬁmm(Ac)muﬁﬁﬁaaﬂ?ﬁé?

CURRENT CURRENT CURRENT

Fo T T

SINE WAVE SQUARE WAVE SAWTOOTH WAVE
(a) Sine wave/drs dg
(b) Square wave/TH@RR aq
(c) Sawtooth wave/df-gu aa
(d) DC (Direct Current) waveform/DC (U<i&l 9RT) d<T
Ans. a | Sol. (aar&):The sine wave is the most
common waveform used in AC power systems
because it represents a smooth, continuous
oscillation. It is ideal for power generation and
transmission due to its efficiency and ease of
conversion between voltage levels./¥Tg4 da Tt 4R
(AC) & T8 T T & ifch I Teh FaTE 3R AR ate
&1 ufaffda el €1 I8 uTaR S RM SR giafAse & forg
3rresf g Hifeh Ig aiedst TWRi & offT FUTARUT &l ST STt
gl
Q15. What is the role of power factor correction in
an AC system? / g} fAved & urer thaer gur $i
ffrehT T 82
(a) Reduces power consumption / ifert @Ud &t &H
FAT
(b) Improves voltage regulation / dteest =T # gur
FATE
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(c) Reduces energy losses [ &uii 81 I & T &

(d) All of the above / IuterT Taft

Ans. d | Sol. : Power factor correction improves
system efficiency, reduces losses, and enhances
voltage regulation. / areR theex guR Rew 6t gaar &
CEIGIN!

Q16. What is the purpose of a vector diagram in AC
circuits? / Tft afdhe & daeT 3MRT &1 32T R &2

(a) To measure current / 4RT ATYR & faw

(b) To show phase relationships / T=oT e fea™ & fog
(c) To calculate voltage / @ie@st &t TT0HT A & forg

(d) To determine frequency / smgft FRuifka &= & fog
Ans. b | Sol. : Vector diagrams visually represent the
magnitude and phase relationships of voltages and
currents in AC circuits. / deex 3RE Tt 9fche & aieest
3R 4RT & gRAToT 3R TROT Teiert @t g2 &

Q17. What is the condition for resonance in a
parallel RLC circuit? / S9HiaR 3RGes! Afche &
3rFATE & g ord = &2

(a) XL=XC

(b) XL>XC

(c) XC>XL

(d) R=XL

Ans. a | Sol. : In a parallel RLC circuit, resonance
occurs when the inductive reactance equals the
capacitive reactance (XL = XC). At resonance, the
inductive and capacitive branch currents cancel each
other, resulting in maximum impedance and
minimum line current. / §9MiaR RLC dfche & 311G dd
BT & 59 UReh ufaarer SR arRar ufdamen skeR gidt 8§ (XL =
XC) | STATE TR WReh 3R YTRAT Aam 4RI Teh-geR i e
F 3t &, O ufdanen sifdrehas T A1 4T AT & St
gl

Q18. What is the total power factor of a parallel
RLC circuit at resonance? / 3G UR AR
SRUH Afhe &1 et UTaR haex 1 giaT 8?2

(a)o

(b) 1

(c) -1

(d) Depends on load / @ R AR =T 8

Ans. b | Sol. : At resonance, the circuit behaves as a
purely resistive load, resulting in a power factor of 1. /
TG W, che g TfaRieh dle il aRg agR axar g, orad
gTeR thereX 1 giaT 81

Q19. What is the phase relationship between
current and voltage in a purely capacitive AC
circuit? / 5 amRar gt wfdhe # urT ok giR’wt & i
TROT Heie T 8?7

(a) Current leads voltage by 90° / RT gieds & 90° 31t
gidt 8

(b) Voltage leads current by 90° / aicdst 4RT & 90° 31Tt
glarg

(c) Both are in phase / @i U &l a=uT & gid

(d) Both are out of phase / Gt 3TeliT-31elT T0T & 8Id &
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Ans. a | Sol. : In a purely capacitive circuit, the current
leads the voltage by 90° due to the phase shift
introduced by the capacitor. / [z &TRar Gfche &, Haffex
SR I TRUT I&ATd ch hRUT URT dieest I 90° 3R gielt 81
Q20. How does the addition of a capacitor affect
the total impedance in an AC circuit? / oft afdhe &
HifAer siiea @ gar ufdanem R o guE sdan 8?2

(a) Increases impedance / ufdemer sgdl 8

(b) Decreases impedance / gfdarer gedt &

(c) No effect on impedance / UfdaTem 0R ig UG g1
gsdr

(d) Makes impedance infinite / ufaTeT et d o= ga1 8
Ans. b | Sol. : A capacitor reduces the net reactance in
the circuit, which decreases the overall impedance. /
FRer Ffche 7 gt fafharaendr ot e Fxar ¢, o ad o
gfdarer gedt 81

Q21. What is the effect of increasing the frequency
of AC supply on the capacitive reactance of a
circuit? / gt smgfd Y sngf aer wr wfdhe fi erfear
ufdaTen W /= 99" ugar 8?

(a) Itincreases / ag Sadt &

(b) It decreases / gg gedl &

(c) It remains constant / I8 fRAR T &

(d) It becomes zero / T8 A & St &

Ans. b | Sol. : Capacitive reactance (XC=1/2nfC) is
inversely proportional to frequency; thus, increasing
frequency decreases XC. / gtRar ufaarar (XC=1/2nfC)

Mg & AU )t &; 39fg, S Fem & XC gear
gl

Q22. In a 3-phase delta connection, what is the
relationship between phase current and line
current? / 3-thol 2ceT haR # el ¥RT 3R AT IRT
& ot o S g2

(a) Line current equals phase current / @3 &RT T
YRT & RIER gl &

(b) Line current is times phase current / @39 &RT el
&IRT &1 AT gIdit 8

(c) Line current is half of phase current / @Tg- 4RT that
R ST ATET BidT &

(d) Line current is three times phase current / aig=
YRT Thol YT <A oI+ T[T glelt &

Ans. b | Sol. : In a delta connection, the line current is
times the phase current due to the geometry of the
connection. |/ 3T HARM H, ATSH URT thel URT I T[T gl
g, ST eha=™ i SaTfafa & RuT giar 81

Q23. In an RLC parallel circuit, what happens to the
total current at resonance? / GHHIaR IRTAH Afhe
#, 3FATE TR Fel URT UR AT AU ST &2

(a) It becomes maximum / Tg 3ifdehad gl St &

(b) It becomes minimum / Ig <IAaH gt STt 8

(c) It remains constant / g8 f@x wdl &

(d) It becomes zero / T8 A &l St &

Ans. b | Sol. : At resonance in a parallel RLC circuit,
the reactive currents cancel each other, minimizing

the total current. / AR STRY Tfthe & ARG W,
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gfafeharcies 9RTY Yeh-gIR ohl I R a8, e et URT
IAqH g1 St B

Q24. What is the phase difference between line
voltage and line current in a purely inductive AC
circuit? / 5 WRes ot afhe # g gl ok @
4T & = 9voT iaR T glar 82

(a) 0°

(b) 90°

(c) -90°

(d) 180°

Ans. b | Sol. : In a purely inductive circuit, the voltage
leads the current by 90° due to energy storage in the
magnetic field. / g IR Afche H, aiedsT Frachig &3 |
Sl HERUT & SHRUT URT & 90° T BIeT 81

Q25. What is the formula for calculating active
power in a single-phase AC circuit? / faa-ther geft
wfhe & afera 21fea Y o o1 g3 =T 82

(a) P=VvI

(b) P=VI cos ¢

(c) P=VIsin ¢

(d) P=V2/R

Ans. b | Sol. : Active power is calculated using voltage,
current, and the power factor (cos ¢). / Gfeha 21ferT
i, URT, 3R UTeR thaex (cos ¢ )ahT ITTNT &hich TUTHT ht
STt 81

Q26. What happens to the current in a purely
resistive circuit if the voltage is doubled? / gfe A=
uferieft afhe & aledst SR o fRam s, &t aRT o=
UMTT 9341 8?

(a) It doubles / Tg T gt STt @

(b) It halves / Tg 3mef} g STl &

(c) It remains the same / g fRAR wEA &

(d) It becomes zero / T8 A & St &

Ans. a | Sol. : According to Ohm's Law, I = V/R. If the
resistance remains constant and the voltage is
doubled, the current also doubles. / 31 & fRaw &
3ER, I = V/R| af ufaRie R @ $iR aiedst i o e
ST, ot &R oft S gt STl 1

Q27. What does the phase difference between
voltage and current in the given AC circuit
diagram indicate?/feg mg AC Ofdhe s/ & aids
3R hve & da ther siaR a1 qafar &2

APPLIED
VOLTAGE

¥ + POWER

CURRENT]

(a) The circuit has a purely resistive load./afde 7 &
TRE T ufeRieft oAis 81
(b) The circuit has inductive or capacitive

components./afdhe & URe a1 YTRRAT aTet g 8|
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(c) The power factor is equal to 1./dTeR haRx 1 & SRR
gl

(d) The current and voltage are in phase./9RT 3R

el st GAT thal H &

Ans. b | Sol. (=ar=n):The phase difference between
current and voltage in an AC circuit occurs due to the
presence of inductive or capacitive elements. This
phase difference impacts the power factor and
determines whether the circuit is leading or
lagging./AC Gfdhe & &RT 3R Gt o offa thal 3faR IReh AT
TR dTel Teeh] chl SUTRATT & HRUT AT 81 T The SfaR UTaR
therex ol gt vt & ofik ag MafRa envar 8 o afdhe srroft
g a1 fussTl

Q28. How would you determine the resonant
frequency of a series RLC circuit? / 3Tq sj&et
IRuet affe £ g g 4 Raifa w4

(a) f.=2mJLC
1

b =

(6) /, 27[\/5

(c) f.=N27LC

(d) fi=LC

Ans. b | Sol. : Resonant frequency is calculated using
the inductance (L) and capacitance (C) in the circuit. /
G Mg ht Tfche & ORoT (L) 3R amRar (C) &1 Izt
T¥ch TTUTHT <hl STt gl

Q29. In a 3-phase system, how would you calculate
the total power for a balanced load? / 3-thet RwEa &
dgfaa diz & fag ga afaa Y o FJ H3A?

(a) P=3Vv1

(b) P=\/§Vlcos¢

(c) P=VI cosd

(d) P=VI2R

Ans. b | Sol. : The total active power in a balanced
three-phase system is calculated as:

P=+3VLIL cosd

where VL is line voltage, IL is line current, and cos¢ is
the power factor. / Sgferd 3-that [&%eH # gt Ticha rferT
& T

P=+3VLIL cosd

S8t VL e ateest, L ATS &RT 4T cosd UTaR hare g
Q30. What would you expect to happen to the
reactive power in an inductive load if the
frequency is doubled? / af? smgfa Shf &= 4 s, &t
Wk diis A ufafeharares Afaa v o= wvma g2m?

(a) It will double / a8 aR[ g STQft

(b) It will remain constant / gg f@R &

(c) It will quadruple / I8 IR AT gt ST

(d) It will halve / Tg snf} g} STafY

Ans. d | Sol. : For a fixed voltage inductive circuit,
reactive power is:

Q = V2 /XL, and XL = 2nfL.

When frequency is doubled, XL doubles, therefore
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reactive power becomes half. / f@R gieest aret IR
gRay & Q = V2 [ XL auT XL = 2nfL gia1 81 g ST g
TR XL ot ST 8t 7 8, sferg ufafeharare ife ameft gt
STt 81

Q31. What would happen to the resonant
frequency if the capacitance in a series RLC circuit
is doubled? / afd sjwer siRuedt afde & enfvar S
& &1 ST, At JIgAIE g R T T uSn?

(a) It will double / ag SR gt SITgEt

(b) It will halve / Tg 3mef} gt STUeft

(c) It will increase / ag it

(d) It will decrease | ag gt

Ans. d | Sol. : Resonant frequency is inversely
proportional to the square root of capacitance, so

doubling C decreases fr. / 3g1E g €TRAT & avfgel &
HhATIUTA Bl 8, 39feig C eht QAT & & fr gear gl
Q32. How would you identify the type of load in a
3-phase system using a power factor meter? / 3ma
TR therey Hiew T Iudh avdh 3-thal RAen A @l &
YR FI Tgar= | HI?

(a) If power factor is 1, it is resistive / afg uraR thaex 1 ¢,
dt ag uforiedt 8

(b) If power factor is lagging, it is inductive / afe graR
TR fIB BT g, At Ig W 8

(c) If power factor is leading, it is capacitive / af¢ araR
ThereR 1T 3T 8, ot g uTRar @

(d) All of the above / It gaft

Ans. d | Sol. : Power factor readings indicate whether
the load is resistive, inductive, or capacitive based on
its value and phase angle. / aTeR therx AfST g9 AF 3R
TRUT 10T & YR WR T &xid & foh ofte ufeRiet, ikep, ar
TR 8|

Q33. In a star-connected 3-phase system, how
would you calculate the phase voltage from line
voltage? /| ®R-Haes 3-thel fA%ew #, 311y &3 dieest
@ &t gieest Y TOHT FY HAN?

(a) Multiply line voltage by V3 / @1 aiedst @t V3 & Tom
Gy

(b) Divide line voltage by V3 / &g afedt &l V3 &
fofSa

(c) Add line voltage to \3 / @3 dteest | V3 WIS

(d) Subtract V3 from line voltage / @18 ateest ¥ V3 gerd
Ans. b | Sol. : In a star connection, phase voltage is
equal to the line voltage divided by V3. | @R &aeH H,
Ul diesT dTeH dieest &l V3 § fAToId & & aRTeR 8T 81
Q34. What is the phase relationship between the
voltage across the resistor (VR) and the inductor
(VL) in the R-L series circuit shown in the
diagram?/sr/ums # f&@rg wq R-L ivft afde d Hawer
(VR) 3R g=arer (VL) & i aieest o1 thet Haier &RIm 82
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R

w 3

CIRCUIT WITHR & L IN SERIES

a) Both are in phase with each other / i e gt thal &

o —

[

b) VR leads VL by 90 degrees / VR, VL & 90 f&ift a1 81
c) VL leads VR by 90 degrees/ VL, VR & 90 faift amt g1
(d) They are in opposite phases./d faudta et 7 g1

Ans. c | Sol. (a@m&n):In an R-L series circuit, the
voltage across the inductor (VL) leads the current by
90 degrees, while the voltage across the resistor (VR)
is in phase with the current. This results in VL leading
VR by 90 degrees./R-L gvft affe &, g5z (VL) R it
gRT & 90 feuft 3t g1 8, STarfeh R (VR) W ateest arT 6
1 9 Ghol | giaT 81 399 VL, VR & 90 feft st glar 21
Q35. What would you observe in a parallel
resonance circuit if the frequency is below the
resonant frequency? / afe FaMiIaR 3rgg Afdhe &
g IgAE Sgfa & @A g, at o = 3&A?

(a) Circuit behaves inductively / @fche IRen Fi aRg @R
FAT

(b) Circuit behaves capacitively / @fdhe arikar &t axg
IR FT &

(c) Circuit impedance becomes maximum / @fche
gfcamer sifdehan gt STt &

(d) Circuit current increases / afdhe &RT 56 STt &

Ans. a | Sol. : In a parallel resonant circuit, below the
resonant frequency, the inductive branch dominates
and the circuit behaves inductively. Above resonance,
it behaves capacitively. / SR 311G URUY # 3G
Mg ¥ A SR IR IR TET gTel gidt 8 3R dfche IR
hI TG HAER el &1 TG T SR Tg YTRAT hl ARG HTER
EIGIE!

Q36. How would you balance the impedance in a 3-
phase system with unequal loads? / 31T 3/ EHH @i
et 3Bt R & wfaTen @ & dqfad w7

(a) Add resistors to each phase / T el # UfaRierdd
SIS

(b) Add capacitors or inductors as needed / 3TagendT
IR FAHR T Rk ST

(c) Increase voltage [ aied< dgd

(d) Decrease frequency / gt gerd

Ans. b | Sol. : Adding capacitors or inductors balances
the reactive components in each phase. / &af¥ex a1
IReh SiteA § Udes thet # ufdfeharares geeh dgferd gt oid €1
Q37. How would you minimize harmonics in a 3-
phase system? / 3i1q 3-thet fQven # gmifAad it
GeAdH H1?

(a) Use filters / ftheex a1 IUaTT e

(b) Increase frequency / g IgI¢

—_
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(c) Decrease load / wis geg

(d) Add resistors / ufaRiee Siig

Ans. a | Sol. : Filters are used to minimize harmonic
distortion in AC systems. / Gt R%ed # grifAeh faepfa ot
T T o foIg foheer a1 Iuah fohar SITaT 81

Q38. How would you identify the type of resonance
in a parallel RLC circuit? / 3T §HHIaR

wfhe # rgA1E & UHR H yga R HAI?

(a) By calculating impedance / ufdmen & o1 ek

(b) By measuring current at resonance / 3fT& TR ¢RI
AR ET

(c) By checking the power factor / draR thae &t St
Fh

(d) By calculating phase angle / T=oT aloT &l 70T &k
Ans. b | Sol. : At resonance, the total currentin a
parallel RLC circuit is minimum, indicating parallel
resonance. / $ATE R, GHMIR TRYAH Hiche H Fel URT
AT giH 8, STt THFIGR TG ht 3 shear 81

Q39. What can be inferred about a circuit if the
power factor is close to 1? / af2 qreR therz 1 & Hia
&, at gfdhe & ar & aar Ay fAehret ST ehdar 22

(a) The circuit is purely resistive / Gfdhe gt avg & ufaxieft
g

(b) The circuit is inductive / afhe O &

(c) The circuit is capacitive / @ifche emRar &

(d) The circuit has high reactive power / @fche & 3=
ufaferarares afe @

Ans. a | Sol. : A power factor close to 1 indicates that
most of the power is active, meaning the circuit is
primarily resistive. / 9TaR thaex 1 & Hd g4 ST Adad &
foh srferamiar ifery dfcha 8, i afche g ®u @ ufaRiedt 81
Q40. What analysis can be performed using a
vector diagram of an AC circuit? / gft afdhe & daer
3R <hT IUINT THech i TT fA=awor fhar 51 Terar 82
(a) Voltage and current magnitudes / @<t 3R 9RT &
gfR&ToT

(b) Phase relationships / =Ror ds&ie

(c) Power factor calculation / uTaR thaex &t T

(d) All of the above / SuterT Taft

Ans. d | Sol. : A vector diagram provides information
about magnitudes, phase relationships, and power
factor of circuit elements. / 3aex 3G Gfhe Il &
gfRAToT, TRoT Geer, 3R UTeR theer & IR & BRI e ahedl
gl

Q41. How would you calculate the quality factor
(Q) of a series resonance circuit? / 31T ${&T IS
Hfhe o1 TuTaT 7uTies (Q) FH TTOTHT HIA?

(a) Q=XL/R

(b) Q=R/XL

(c) Q=XC/R

(d) Q=R/XC

Ans. a | Sol. : The quality factor measures the
sharpness of resonance and is calculated as the ratio
of inductive reactance to resistance. / JUTdT T[UTieh 3-T&
e <fterar ept ATUAT & R 38 IRek Ufdarem iR uforty & sruTd
& ¥4 H 7O Y 1A &1
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Q42. Why is the power factor important in an AC
system? / ot Aven & ureR thaer i wgaquf 82

(a) It determines energy losses / g St g1+ AgiRa
FAT

(b) It affects voltage regulation / ag aieest fafras= &t
gqTfad &ear &

(c) It improves system efficiency / ag ottt i gerar &t
I §

(d) All of the above / IuterT Taft

Ans. d | Sol. : Power factor directly impacts energy
losses, voltage regulation, and overall efficiency in an
AC system. [ UTeR thaex Tt Ried & Seif g1, dleest
fafaa=, iR 9y gardr sl e gefad e g1

Q43. What can be inferred if a parallel RLC circuit
draws minimum current at a particular frequency?
| afe gaEiaR IR affe frdt Ry srgfa wr <Aaw
urT Hiar g, at o e fAasrer s daar 82

(a) The circuit is at resonance / dfche SR & &

(b) The circuit is capacitive / Gfdhe aTiRar g

(c) The circuit is inductive | Gfthe IRer &

(d) The circuit impedance is minimum / Sfche ufdemer
T &

Ans. a | Sol. : At resonance in a parallel RLC circuit,
the branch currents cancel, resulting in minimal total
current. [ FAMIAR ARG Ffche # SIATE TR, AT URTU g
gl STt 8, fSu ot R =gAaH gl 81

Q44. What can be analyzed if the phase voltage in
a star-connected 3-phase system is 230V? / afe
WR-Faes 3-thet fAwen # thet gieest 230V g, at a1
fa=dtwor fara s | 82

(a) The line voltage is ¥3x230V / @8 aiedst V3x230V &
(b) The line voltage is equal to 230V / @@ alest 230V
& RIR 8

(c) The line current is equal to the phase current /
TS YRT thel YRT & SRIeR 8§

(d) The system is unbalanced / f&&# srigferd &

Ans. a | Sol. : In a star connection, line voltage is \3
times the phase voltage. | ®R &aRM &, AT dieest thol
giedsT T V3 T[T giaT 81

Q45. What can be inferred if the total reactive
power in a 3-phase system is zero? / afd 3-thst
e | ga ufafharere afaw 2= &, at o e
fRreprem ST |war 82

(a) The system is unbalanced / Riew srgfea @

(b) The system is operating at unity power factor /
R TendT UTeR hereR IR 1 & 38T &

(c) The system has purely inductive loads / fea #
&had IReh S &

(d) The system is underloaded / fa%ew sifaRa &

Ans. b | Sol. : Zero reactive power indicates that the
circuit is purely resistive or perfectly balanced,
operating at unity power factor. / = gfdfeharere fet
$fiTa et 8 fon Tfdhe ot ave @ ufoRieft a1 gt aRg @ dqfeia @
37 TehdT UTaR thereX UR hiH o T &
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Q46. What would happen to the quality factor (Q)
of a series RLC circuit if the resistance increases? /
afe sj@er sRuert wfdhe & ufaRty agan &, at gorar
TUTiah (Q) UR T U TST?

(a) Itincreases | ag S&dT &

(b) It decreases / Ig gear g

(c) It remains constant / o8 f@x war g

(d) It becomes infinite / T8 3=id gl ST &

Ans. b | Sol. : The quality factor is inversely
proportional to resistance; increasing resistance
reduces Q=XL/R. / T[OTdT 7[uTich UfaRiel o HhATUTT giaT
&; ufaty S @ Q=XL/R "ear gl

Q47. In the R-L-C parallel circuit shown, what
determines the total current (I) supplied by the
source?/s”UH # f3@Te 7Y R-L-C I9HiaR gfdhe #, I
g1 3gfed &Y 13 et ey (1) fhe FRrafRa gt 82

>

R, L & C PARALLEL CIRCUIT
(a) The sum of individual currents through R, L, and

C./R, L, 3R C & AreH & yaTfed AfRITd YRISH Bt TN |
(b) The voltage across R, L, and C./R, L, $fR C ®R qiee<TI
(c) The product of the resistive, inductive, and

capacitive reactances. /afaRtefl, tRen, 3R aRar ufafohara
T OHHA |

(d) The vector sum of currents through R, L, and C./R,
L, 3R C & #A1ead & YRISH T daex TNT|

Ans. d | Sol. (eam=n):In a parallel R-L-C circuit, the
total current (I) is the vector sum of the currents
through the resistor (IR)inductor (), and capacitor ()
because the currents are out of phase with one
another. This is essential for understanding AC
behavior in parallel circuits./FAMIR R-L-C Ifche |, Fe
4T (I) R (IR), g8RR (), 3R FofAeR () F Aremw @
YRISH T I TN BT & Hifch T URTY Yeh-GTR o 1Y thal &
el gl | g8 IR Tfche # AC AgR ol U & fog
39T g

Q48. What can you conclude if the voltage across a
capacitor in an AC circuit increases as frequency
decreases? / afe gft gfc & FAfAeR & R ais
Sgfvt gext WR Tt g, at i T s et Ihd 82
(a) The capacitive reactance increases | a1iRar ufdemen
ot 2

(b) The circuit is at resonance / fche 3G &

(c) The circuit becomes inductive / Tfthe URer s=aT &

(d) The impedance decreases [ gfdarar gedt &

Ans. a | Sol. : Capacitive reactance (XC=1/2nfC)
increases as frequency decreases, causing higher
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voltage across the capacitor. / &mRdr ufdaren
(XC=1/2nfC) g et | Fed! g, orad Faffex & R
giedst rfdes gt Sirar g1

Q49. What is the primary purpose of the tank
circuit (L-C circuit) in the diagram?/srum # fRamg
g & afdhe (L-C wfdhe) 1 qw=a 382a =1 8?

TANK CIRCUIT
(a) To store electrical energy in the form of

voltage. /@<t & &0 # fagld Seif TUgid ATl

(b) To generate and maintain oscillations at a specific
frequency./Ta faiw sMgRT R Slee IU= &zt 3R 1Y
XTI

(c) To amplify the input signal./gqe e st yafdia
heAT|

(d) To provide a constant DC voltage to the
circuit./gfdhe ot f@R DC ieest g H=ATI

Ans. b | Sol. : The tank circuit consists of an inductor
(L) and a capacitor (C) connected in parallel, and it is
designed to produce oscillations at a resonant

|
frequency given by: J, =—— This circuit is
27N LC

commonly used in oscillators to generate AC signals
of a desired frequency. /2w afche Tah IR (L) 3R T
TR (C) & o1 gielt & St Tariar & 2 8 €, ok 58 vk
I AR R &l IUF e o forg fesrg foam mam &:
1
L= g e ffeleiet # sfda amgia & AC
27\ LC

et 307 A & folg SR UR IughT fohar SiTaT 81

Q50. How would you determine if a transformer is
operating efficiently? / 3ima & fRuifa &3t 6
TIHIR FHAAET & THH F [T 8?2

(a) Measure input and output power / 379¢ 3R 3T3eye
iferT &t AT

(b) Check voltage drop across windings / aEféa & R
giedsT MU <l STid ah

(c) Compare core and copper losses [ @R 3R MR
gt Y gotaT e

(d) All of the above / Iute gaft

Ans. d | Sol. : Efficient operation of a transformer is
confirmed by minimal losses and close input-output
power match. / E®IHR & FHeret TaTer ht gfe gAaH
gl 3R 37ge-3m3eye ferd & et e 4 gidt 81
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