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Preface | udra+T

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

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

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

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

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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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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The content of this book has been developed with
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Syllabus

Modules

Trade Theory

Safety and Hand Tools

Safety rules - Safety signs - Hazards, Fire - Types - Extinguishers, Rescue operation - First aid
treatment - Artificial respiration, Disposal of waste material, Personal Protective Equipment (PPE).

Basic Workshop

Fitting tools - marking tools - specification - uses, Drills and drilling machines - Internal and

Practice external threads, marking tools - punches - callipers - scriber, divider, Sheet metal - marking and
cutting tools - rivet joints.

Conductor, Hand tools - specification, Joining of different wires, Solders, flux and soldering technique,

Connection, Crimping tool - crimping thimbles and lugs,

Soldering, UG Cables

Basic Electric Current

Methods of measuring the value of resistance, Laws of resistance, Ohm’s law - simple electrical
circuits and problems, Kirchhoff’s law, DC series circuit.

Magnetism and
Capacitors

Magnetic term and properties of magnet, Principle of electro magnet - Right hand grip rule, The
magnetic circuits - self and mutually induced emfs, Capacitors - types - functions and uses.

Measurement of AC
Circuits Single Phase
and Three Phase

Alternating current - terms - vector diagrams - AC circuits, Power factor - improvement of power
factor, 3-Phase AC fundamentals.

Measuring
Instruments

Instruments - Scales - Classification - Forces - MC and MI meter

Generation and
Transmission

Sources of energy - Thermal power generation, Overhead transmission, Types of distribution
system, Electrical substations, Circuit breakers - parts - functions- tripping mechanism.

Earthing Practice and
Testing

Earthing

DC Machines

DC generator - principle - parts - types - function - e.m.f. equation

Transformers and AC
Motor with Starters

Transformer - Principle - Classification - EMF Equation, Single phase motors, Principle of 3-phase
induction motor

Study & Draw in
Symbols in Electrical
Control Circuit
Diagram

Relay and control panel wiring

Domestic Wiring

Methods of layout of domestic wiring installations, Maximum demand and load factor, Fuses,

Practice - I Circuit Breaker (CB) - Miniature Circuit Breaker (MCB) - Moulded Case Circuit Breaker (MCCB).
Domestic Wiring Layout of domestic wiring, Conduit wiring - types of conduits, Concealed PVC conduit wiring,
Practice - II Electrical accessories.

Testing in Domestic
Electric Wiring

Types of Power wiring

Control Panel
Components

Control Panel Wiring

Control Panel Wiring
& Testing

Cableform

Cells and Batteries

Primary cells and secondary cells

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 Instrument.

Lines- Types and
applications in
drawing Free hand
drawing

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

Drawing of
Geometrical figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional, Aligned)

Symbolic
representation

Different symbols used in the related trades.

Reading of Electrical
Circuit Diagram

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric Projections.
Methods of First Angle and Third Angle Projections (Definition and Difference).

Reading of Electrical
Layout Drawing

Reading of Job Drawings related to trades.

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
(AD)

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 AI Responsibly.
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4. Basic Electric Current| ge faea arr
4.1 Methods of Measuring the Value of Resistance | ufa?ter & a9 ol 7199 6t

fafaar

METHODS OF MEASURING THE VALUE OF RESISTANCE | wfeRter & #1 ol w1t <hl faf ot

1. AMMETER-VOLTMETER METHOD | gifiez-ateesier fafar

FIQE dleee
WORKING PRINCIPLE FORMULE:
Ohm's Law: R=¥ | 3w & e R=¥
EXAMPLE (19:
Ohm's Law: R =-‘IL
Example:
10V 1[1RY
W.R-H-SQ R—ﬁ-5ﬂ

2. OHMMETER METHOD | ftgwiier fafar

<«— OHMMETER

(=] @
RESISTOR (R) __, N4
nfa=t (R) § M\
©
DIRECT MEASUREMENT
PRSI

3. WHEATSTONE BRIDGE METHOD | gt farat fafer

KNOWN RESISTANCES UNKNOWN RESISTANCE (R)
(P.Q,5) —P “—  arma ufeRty (R)
ufai (P, Q, S
L (P.0.5) GALVANOMETER (G)
(G)
=TT IR (R) 4 I__ﬁzﬁtna?mmé
Waﬂlg

BALANCE PRINCIPLE: When G=0, % =% | wige Rigia: /@ G=0, P/Q = R/S

Fig. 4.1: Methods of Resistance Measurement | ufaRter ara=r & fafa=r

Introduction (Fig. 4.1)

Measuring electrical resistance is an important task
in electrical work. It helps to check the condition of
electrical circuits, wires, and components. Accurate
resistance measurement ensures safe operation,
proper maintenance, and reliable performance of
electrical installations. Wiremen use different
methods depending on the type of resistance and
the required accuracy.

Classification

The common methods used for measuring
resistance are:

1. Ammeter-Voltmeter Method

In this method, an ammeter measures the current
flowing through the resistor, and a voltmeter
measures the voltage across it. The resistance is
calculated using Ohm'’s Law.

2. Ohmmeter Method

An ohmmeter is a direct measuring instrument used
to measure the resistance of a component. The
resistance value is displayed directly on the meter.
3. Wheatstone Bridge Method

The Wheatstone bridge is a highly accurate method
for measuring unknown resistance. It is mainly used
for medium resistance measurements in laboratories
and testing work.
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gl (Fig. 4.1)

fae[a ot & ufoRty o1 AU Ueh Heayul Rt g1 569
faera aRuell, IRt qur fAea srauat i AT &t Sira
STt §1 el ufaRiy ATa § g Seara=l e i
e, 3T W@ JuT faya-ia sl gfaffa giar &1
JRIRA JTILh Télehdl dT TR & UehR oh SR
fafora fafaat o1 Sua &ed 81

Fffepzor

ufeRty qra= it g fafeat fA=fafaa &

1. gHier-gicetdfier fafa

3g fafd & uriier grr ufoRty & ganfea ey ardt st g ger
eeHieR gRT 39 AR & &1 ol gledst AT ST &1 39
1 3N & Ay 6 ggradar 9 ufaRiy 3 fohar ST 81

2. sitie: fafa

3faHYeR Ueh Ucel A9+ I 8, forgest Iuaht fopdt sraaa
T UfaRie AT+ o forg fohar SiTar 81 ag ufaste or 7= @i
Tefld sedr gl

3. e faw fafa

Bl foeT SraTd ufaRie ot I TiehdT o ITY HIUA cht
fafr &1 g5ent SuahT qeua: Fed uforty & A & forg
TATRITATSI T TRIT0T 1l | fchdl ST g |
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Constructional Features
The resistance measurement setup includes
instruments such as an ammeter, voltmeter, or
ohmmeter. The Wheatstone bridge consists of four
resistors connected in a diamond-shaped network
with a galvanometer placed between the two
opposite junctions. A DC power supply is connected
to complete the bridge circuit.
Working Principle
The ammeter-voltmeter method works according to
Ohm'’s Law:
Resistance (R) = Voltage (V) / Current (I)
The Wheatstone bridge works on the balance
principle. When the bridge is balanced, no current
flows through the galvanometer, and the ratio of the
known resistances becomes equal to the ratio of the
unknown resistance.
Merits
e Simple methods are available for different
resistance ranges.
e The ammeter-voltmeter method is easy to
perform.
e The ohmmeter provides direct resistance
readings.
e The Wheatstone bridge offers high accuracy
for measuring medium resistances.
Schematic Diagram
The schematic diagram consists of an ammeter
connected in series and a voltmeter connected in
parallel across the resistor being measured. In the
Wheatstone bridge, four resistors form a bridge
network with a galvanometer connected across the
middle branch.
Applications
e Testing resistors in electrical circuits.
e Checking the continuity and resistance of
cables.

e Measuring resistance of electrical equipment.

e Laboratory experiments and industrial
testing.
Numerical Problem
Example:
Given Voltage =10V and Current=2 A
Using Ohm'’s Law:
R=V/I=10/2=50
Therefore, the resistance is 5 Q.
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fAforares fRAghyary

ufeRter A199 e § THieR, diceHiex sryer iR S
YT T Bid & | Splesed foret # IR Uity gR
(STHE) & MR # 3 8Id & a1 &l faudta Siami & ata
Qeh Ted-HIeR aTrT Sirar 8| uRuY eht QR1 et & folg s
2.3, faera |ia Siter S g1

e fRgia
gHter-gieeHiex fafdr s\ & fFam R smenia &

ufarter (R) = gt (V) / o (1)

et foet dgem Rigia )R &l &xdl g1 519 foist dgfora
BT 8, a9 AR # his URT Uatfed 6! gid! R A1d
gfaRiel &1 SIguTd S13Td UfaRier & 31Ut o SRTeR gt Sirdl
gl

CIK|
o faf9a ufoRty darer & forg O=et Ao+ fafdat
Ut gl
o UHiR-aieedier fafdr &1 v A g g1
o TR Ry o1 A W efia swRar gl
o TgleeH foret Aegd ufaRie & AU § I Gélahdr
e HRdT gl

SIS RE

TISTHTHD 3TRW H THIeR &l Auft (Series) & T aieedier
! AT ST a1t Uity & AR (Parallel) Siist S g1
e foeT § IR ufaRiy oISt Acadh S91d & a7 geg *mar
7 feamiiex Siier Sar g1

o fagga uRut # gfcRterent e uieqon
o hadl chl FARARAT quT ufaRty i S|
o ferd IuevoT A1 TfoRty AT
o UINIRMATSH TUT IENT & URISTOT T |
HEGTHS UH
IGTEROT:
RO g RS =10 Vaamrari=2 A
3N & | & SrgER:
R=V/I=10/2=5Q
I UfRII A1 A 5 Q B
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4.2 Laws of Resistance| ufa=ie & fRaw

UNDERSTANDING ELECTRICAL RESISTANCE IN A CONDUCTOR | 9Teid # fare]d SfaRier ol wgin
ELECTRIC CURRENT FLOW (1) | fargga emr ware (1)

_—
— @ P —
RESISTANCE (R) IS OPPOSITION TO CURRENT FLOW | Sfardtel (R) &1 Sarg &1 el &
LENGTH EFFECT | i &1 9rd ————— CROSS-SECTIONAL AREA EFFECT
PR FIT QFFel P THT
i: LE"‘W%P('L()L) R o1 (INVERSELY PROPORTIONAL) | R e 1/A (RISHard)
A HICKER CONDUCTOR — LOWER RESISTANCE

MATERIAL TYPE
el BT TR

RESISTIVITY ()
wfadterat (p)

D
R o< L (DIRECTLY PROPORTIONAL) | R o L () 3marfars) THICKER CONDLCTOR - LOWER RESISTANCE RES%%?%'AL
e Ao - B HRY :
LONGER CONDUCTOR — HIGHER RESISTANCE DEPENDS ON MATERIAL'S RESISTIVITY %))

1 AT > 3 el RESISTANCE FORMULA | fadtel &t 1 gfertera (p) R PR e
EFFECT OF TEMPERATURE R= L SUMMARY OF Kg RELATlONSHlPS
AT & T p*— g el T Wil
“SSS HIGHER TEMPER?%URE m A . Lenag;% ((LL))Tt . Resmanc& SF? 1
S AHA R = Resistance (Ohm, Q) R = 9fadiy (34, Q) 2 - iy
> EEQ%STXRSE[EE)E R‘ p Resistivity of material (Q-m) | p =GR &1 sfadesar (-m) | | * ﬁ_k:ema (A) T( ny * iemswtanrc&gl-}') ¢
. CONDUCTOR = Length (m) L = wfaré (m) o Resistivity (p) T |  wfadtear (p) T
- Srerep) A 357 Wit (R) 1 3R A i | A=Area(m’) A = 8% (m?) SuREA(R)T | SRR R)T

Fig. 4.2: Electrical Resistance in Conductors | aTeiehi # faege ufazte

Definition (Fig. 4.2) g (Fig. 4.2)

Resistance is the property of a conductor that UfoRtY <Telch T a8 T[0T & Sit f[Aeld &RT & Uarg &1 foty
opposes the flow of electric current. It depends on T &1 TE TTeTch hl TS, STV THIC ol &theT, Ueref &
the length, cross-sectional area, type of material, and  yepR g qrgA UR %R ear 81 31l ufekiy g3 W

temperature of the conductor. Higher resistance faregd uRur & o1 1 vaTg H gt STTaT 81

reduces the flow of current in an electrical circuit.

Working Principle & fRAgia

The resistance of a conductor follows the laws of ITeAeh ohl UfaRIY Ufa=te o fad &t gt aedT 81 I8

resistance. It is directly proportional to the length of  Zrctep &Y dalg & H’qﬂtﬂ?ﬁ JAT ITH U 1T F SR
the conductor and inversely proportional to its cross- & HSHATIATT BiaT & | 37T e ATeteh S1fdeh UfaRte ueH
sectional area. Therefore, a longer conductor offers  zzqr &, STafes Hier Tl w1 UfaRtY USH &edT &1 OTcTeh
higher resistance, while a thicker conductor offers & geref o1 upR off ufRi @ menfa e & iR v
lower resistance. The type of material also affects Teref o7 RAIfTE ufekty QRIS s giar 21 Ridvaw

resistance because different materials have different eTfies ATeTeRt & TTHT e 1R Uty off sgar 21
resistivity values. Temperature also influences | |

lr:isrlrs':i\lrlwace, especially in metallic conductors. ST T SRR Fre g @ T R o &:
The resistance of a conductor is calculated by: R =pr/A

R = pL/A STe.

Where: o R=1fRy (34, Q)

e R =Resistance (Ohm, Q) o p=TE @ ia‘hlﬁ' gfeRty (Q-m)
e p = Resistivity of the material (Q-m) o L= i e (Hiew)
e L =Length of the conductor (m) o A= TeIch Sl IR P 1 &thet (T Hie)

e A =Cross-sectional area of the conductor

(m?)
Merits 1k
e Helps in selecting the correct size of electrical o fAed areter & IR SR & TT= H FgRAdT hdl
conductors. gl
e Assists in choosing suitable conductor o IUYSH TTeTeh UG & IT H Ugrdeh gidT g
materials. o faera ari & wifery g1 ot v e &1
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e Reduces power loss in electrical wiring.
e Ensures safe current carrying capacity.
e Improves the efficiency of electrical
installations.
Demerits
¢ Resistance changes with temperature.
e Higher temperature increases the resistance
of metallic conductors.
e Increased resistance may reduce circuit
efficiency and affect electrical performance.
Applications
The laws of resistance are widely used in:
e Selection of wires and cables.
e Electrical wiring design.
e Domestic and industrial electrical
installations.
e Electrical circuit calculations.
e Voltage drop and power loss analysis.
Numerical Problems (Solved Example)
Example:
A copper conductor has a length of 20 m and a cross-
sectional area of 2 x 10 mZ. The resistivity of copper
is 1.7 x 10-® Q-m. Calculate the resistance of the
conductor.
Given:
e Length,L=20m
e Cross-sectional area, A =2 x 10 m?
e Resistivity, p=1.7x10* Q-m

Formula:
R=pL/A
Calculation:
17X 1078 x 20
T 2x10°°
_34x1077
T 2x10°¢
R=017Q
Answer:
Resistance of the conductor = 0.17 Q
Conclusion:

The conductor has a resistance of 0.17 Q. If the
length of the conductor increases, the resistance will
increase. If the cross-sectional area increases, the
resistance will decrease.
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o GINT URT IE &A1 GRATYT AT 81
o fOEId GRMUAT i BRI SeTdT 81
gifat
o YA & ATY UfRIY FeeTar gl
o Tfcdeh ATeienl B ATIAM g TR Ufa)IY d¢ ST 8
o 3fdeh ufeRly uRuY di SRiGHdT Sl hH R Hehdl
& YT faeld s &l gIfdd e Hendl 51

sIguErT _
ufeRtey & ATt o1 ey IuTT A 1t | forar STraT 8:
o JR UG had oh Ta HI
o faega arafia i fesmea 71
o ELUE 3fEitfien faed Fearol A
o foerd fkuet et wrorTeT 4|
o dicest 319 U4 1fery g1 o fasctwor 7|

HeEgrares U (gt favam gam Iargeo)
IGTER0T:
Qe dist (Copper) & dTelch hl &ialTg 20 m JUT U hIC
T &Fhet 2 x 10 m? g1 dls o1 fafre ufeRier 1.7 x 10#
Q'm g TTeIeh T UfaRie 1 HhifSig|
fRarmar &:

° ?"Iiﬂg,l.=20m

o U HIC HT ST, A =2 x 10°m?

o fofEufe”iy, p=1.7 x10* Q‘m

G ER

R=pL/A

TOTT:
17X 1078 x 20
~ 2x10-°
_34x1077
T 2x1076

R=017Q

IR

ATeleh T Ufaer = 0.17 Q

fArsep:

7 =T a1 SRR 0,17 21 R <eres i srad et
UfaRY ST a7 AfE <ATefeh T STULY HIC I SAThel TSI
at ufaRte e gl
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4.3 Ohm'’s Law - Simple Electrical Circuits and Problems| 3119 a1 fRas -

¥ faega uRuy ik ww=Tg
CIRCUIT DIAGRAM | Gfhe 3 DEFINITION | ofRsmsT
O/ O\ DIRECTION OF Current flowing through a conductor is directly
o \/_\/ CURRENT FLOW (I) | proportional to applied voltage and inversely
SWITCH AMMETER (1 R yaTg Y feam (1) | proportional to resistance (temp & physical
feam ez () () conditions constant).
DC POWER SUPPLY (V) - RESISTOR (R) ITelch & ATAA 9 W%a @# aret umanlaﬁa
St farrelt o (V) RZ ufdus (R) *ﬁﬁwﬁaﬁiaﬁ?mﬂaﬁm@?ﬁ%
GICLIC siifdas fRfaa |
APPLIED VOLTAGE
FEaRS V=IXR
PRINCIPLE | Rgia MERITS & APPLICABILITY | 7[u1 3R sratsaar
A Simple and useful for basic circuit analysis.
gfdhe faseror & fog o=et iR Sugih
DEMERITS & LIMITATIONS | G 3R &=mg
S Vi€ Not applicable to non-linear devices (diodes, transistors) where
A \ resistance — varies with V or T.
W A — v TR-Rdte Iuawoll (STS, ZifAweR) W LS, STl Uiy V 1T & |1Y a&efd 81
é —l-/ I APPLICATIONS |
o) y ufaier (R) = = Calculating V, I, R in domestic wiring, electrical installations,
> e 1 troubleshooting, .
/ @qaﬁ,ﬁaaﬁ&saﬁ&m,mﬁanwﬁv, I, R &t TI0MT AT
¥ - NUMERICAL EXAMPLES | &A1 3418301
URI (1) 2.1=2A, R=10Q - V = xR = 2x10 = 20V

Fig. 4.3: Ohm’s Law Circuit and V-I Characteristics | 31i® @1 fRas uRu ga V-1 fAtwarg

Definition (Fig. 4.3)

Ohm'’s Law states that the current flowing through a
conductor is directly proportional to the applied
voltage and inversely proportional to its resistance,
provided temperature and physical conditions
remain constant.

Working Principle:

When voltage is applied across a conductor,
electrons flow and produce current. If resistance
remains constant, increasing voltage increases
current proportionally. This shows a linear
relationship between voltage (V), current (I), and
resistance (R).

Schematic Diagram:

A simple circuit consists of a battery (DC source), a
resistor (load), and an ammeter connected in series
to measure current.

Merits:

Ohm'’s Law is simple, easy to apply, and very useful
for analyzing basic electrical circuits and solving
problems.

Demerits:

It is not applicable to non-linear devices such as
diodes, transistors, and filament lamps where
resistance changes with voltage or temperature.

Applications:
Used in calculating voltage, current, and resistance
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gy (Fig. 4.3)

31 opT fArae garan § fos fohdt aretes | venfed aRT 3T W)
TG 7T oSt & e Surdt aur 39k ufakie &
ShATIUTA! Bl 8, I=1d draaT 3R Hifde fRafaal @R
B

o fRAgia:

STe1 et areren o ORI WR it &I STt @, af Setagie
TaTfed gid & SR YRT Id0F &hed g | afe ufaRie AR [|aT §,
dt ST Jg™ WR URT THRUN U ¥ J¢d! 8| Ig aleest
(V), & (1) 8k ufaRter (R) o st IRgep Taer gerfar g1

gfRay emRa:
Ueh TRA URUY H Tah dedt (ST &), Tah ufaRiera (eis)
JAT YRT ATYA o forg sioft ohm & e ges srfieR glar 81

1K
3N T fAH TR @, ST & 1 foham 11 GepdT @ de
e faega uRul & fasatwor ik gwwarsit & gara™ |
Jrdd Iy g

gifaar:

g R-Meh IuUTl o1 SMATS, gifoiex aur fthamde o
WR AR gl gidT, STl ufoRie e st a1 aTga= & a1y
&Il B

:. 9
R qraf, faggd ST qun Afe @i 7 g, arT ek
gfaRte &t 7T F IuART fohaT Sirdr 8l
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in domestic wiring, electrical installations, and
troubleshooting.
Numerical Problems:
1. If V=220V and R = 440, then I = 220/44 = 5A
2. IfI=2Aand R=10Q, thenV =20V

4.4 Kirchhoff’s Law | fereigiw & fAaw

KIRCHHOFF’S LAWS | fvare & fFaa

Trade Theory

giferha guwry:

1. eV =220V 3R R =440, a1 =220/44 = 5A
2. gfRRI=2ASMRR=10Q, V=20V

KIRCHHOFF’S CURRENT LAW (KCL)
e o1 arT W

|4 (Incoming | 3 arefh) |5 (Outgoing | ST dTeit)
Ny

l4 (Outgoing | ST aTeit)

\

=\

l, (Incoming | A arett) /==~
JUNCTION / NODE

| Eifa /s
Algebraic sum of currents at a node is zero
T A TR YRS BT Soriorda a0 I gl §

YI=0

Total Incoming Current = Total Outgoing Current

P A aTell YRT = $ o arel! URT
11+12=13+[4+[5

I (Outgoing | ST dTeft)

KIRCHHOFF’S VOLTAGE LAW (KVL)
fhare &1 dices Aaq

Vg1 = I'R; (Voltage Drop | diee gi4)
—

Current | €T

&
AV

T VR, = I'Ry
(

v

Loop Summation Voltage Drop |
dieest gl
LOOPP | Rs
R AN

VRs = IR, (Voltage Drop | dreest &7a)
Algebraic sum of voltages in a closed loop is zero
T S q A Qe BT SIOHIRI AT T Bl §
V=0
Total Supply Voltazge = Total Voltage Drops
el Y[ dlee sl = Pl dlces SI
V1 = VR]_ + VR2 + VR3

Fig. 4.4: Kirchhoff's Current Law (KCL) and Voltage Law (KVL) | for=rs 1 o=t e (KCL) wd @it Ram
(KVL)

Introduction (Fig. 4.4)

Kirchhoff's Laws are basic electrical laws used to
analyze and solve electrical circuits. These laws help
in finding unknown current and voltage values in
circuits having more than one branch or loop. They
are very useful for Wireman trade students during
electrical wiring, installation, maintenance, testing,
and fault finding. Kirchhoff’s Laws are applicable to
both DC and AC circuits and are widely used in
domestic, commercial, and industrial electrical
systems.

Classification of Kirchhoff's Laws

Kirchhoff’s Laws are classified into two types:

1. Kirchhoff's Current Law (KCL)

KCL states that the algebraic sum of currents at any
junction (node) of an electrical circuit is zero. In
simple words, the total current entering a junction is
always equal to the total current leaving the junction.
Formula:

II=0

or

Incoming Current = Outgoing Current

2. Kirchhoff's Voltage Law (KVL)
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af=rg (A= 4.4)

fordigir & fam fagga uRuet e fAsaor gd game= e
& forg Iuai forg S aret g faegd w81 3 Fam
Qeh 9 31fdes rarsit a1 oy aret uRut # 31T 4R aUT
Tt ST T A T i J TR ohd g | IRIRAT 68 &
faenfat & forg 3 Faw faega arafi, deicm, TerEmE,
TRAETOT JT S @i oh Sl # STdd SuAn g | fohdgis &
g\ DC dur AC aHT UepR & uRuel W @] gid & aur
R, ATfOfer gd sfteifiies faega uonferat # earues w0 @
IuANT fhg ST B

fareletts & frawt a1 affaor

foreigits & fAgW &) UehR & 8ld &

1. for=lei® =1 e R (KCL)

KCL & SrgaR fonght +ft fagga uRkue & Siarm (A18) )
RIS AT SISO AT =T BIT & | TR *Ie&l H, SiaRe
H AT e dTelt el YRT, SR § SR ST arell Hel &RT
& SRTR gl 81

g

XI=0

a7
TA2A T AT el RT = ATER ST ATl Fel URT
2. foreieis o1 ateest fAgs (KVL)

40



Teach To India Publication

KVL states that the algebraic sum of all voltages
around any closed loop of an electrical circuit is zero.
It means the total supply voltage is equal to the total
voltage drops across the circuit components.
Formula:

V=0

or

Supply Voltage = Total Voltage Drop

Working Principle

Working Principle of KCL

Electric charge cannot accumulate at a junction.
Therefore, whatever current enters a node must
leave the node. This principle is based on the law of
conservation of electric charge.

Working Principle of KVL

Electrical energy is conserved in a closed circuit. The
total energy supplied by the source is completely
used by the electrical components as voltage drops.
Schematic Diagram

e KCL: Represented by a junction (node) where
several current paths meet.

e KVL: Represented by a closed electrical loop
containing a voltage source and electrical
components.

Applications
Kirchhoff's Laws are used for:

e Circuit analysis of complex electrical
networks.

e Finding unknown currents and voltages.

e Electrical wiring design and testing.

e Fault diagnosis in domestic and industrial
installations.

e Maintenance of electrical equipment and
control circuits.

Solved Numerical Example

Problem:

At a junction, currents of 5 A and 3 A enter the node.
One current of 6 A leaves the node. Find the
remaining outgoing current.

Solution:

Using KCL,

Incoming Current = Outgoing Current
5+3=6+1

8=6+1

I=8-6=2A

Answer: The remaining outgoing current is 2 A.

Solved Numerical Example (KVL)

Problem:

A closed circuit has a 12 V battery connected in series
with two resistors. The voltage drop across the first
resistor is 5 V. Find the voltage drop across the
second resistor.

Solution:

Using Kirchhoff's Voltage Law (KVL):
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Trade Theory

KVL & SgaR fohelt oft dg oqu & o+t aieesti ot dismifordta
T T g &1 rufd | gRT UeH fohar T et ateds,
gRuy & gt 3rggdt tR g aTet Gl dlcesT $1U o aRTeR
glaT 8l

T

V=0

g7

3gfd aiedst = et aleest gia

Frd fagia

KCL o1 i fRAgia

fohelt oM WR farggd maT Tenfad &l gt Tehal| g9felg
St ¥R SfaRM & UaRr ahxdl g, ST at ORI SiaRME I
T1eR Fenetdt 81 g Rigia gl simar TRefor & | o
e g1

KVL <1 &Rt fRAgia

¢ fogga aRuy # far[d St ot TRe&T0T giaT &1 | gRT &
TS el Soll, IRUY & 3FHEl W dieds 310 & ¥ § yofd:
IUaNT g St gl

ST IRE
e KCL: 3 4RI AT aTet Ueh SiarM (A18) gRT
TefRid fohar Srar &1
o KVL: giest Sid o1 fae[a sragdt aret Uah s U
ZR1 uefa fovar St 81

L '
fohdgit & et a1 ST e st A foran STmar &:
o Sifee faegra uRul et fasctwon
o ST YR TG qieesT T HYRT|
o fAegd arafd a1 fesmea ga ateqon
o TR UG SHtenfieh SEiie | a @il T i |
o fAera Iuezot qor T aRul e RavEmE|

& fahar gan deEaraTes SergeuT

s

Ueh SIRM IR 5 A dUT 3 A YRT TAT i &1 6 A oRT
SiaRT 9 d1ex fAeherd! 81 I S8R ST aTet! &RT J1d
RIS

gl

KCL & 319,

UAST A dTelt el URT = STEX ST dTelt el YRT
5+3=6+1

8=6+1

I=8-6=2A

IR AV S8R ST aTett &RT 2 A 81

&1 faram gam HaTaTes IaTeeoT (KVL)

s

U &g URUY H 12 V &t det &t Aofiehd (Series) & S8
gfoRterehl T S[S! 81 Uget UfaRieeh TR 5 V &l aicest 17 &
IR UfaRiee IR aiedst g7 F1d Shifig|

gl
far<lgior & aiedst Aaw (KVL) & SaR,
3yfet ARt = et At 31U
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Supply Voltage = Total Voltage Drop

12=5+4V
V=12-5
V=7V
Verification:
12—-5—-7=0

Hence, KVL is satisfied.
Answer: The voltage drop across the second resistor
is7V.

4.5 DC Series Circuit| St sioft aRuy

Trade Theory

12=5+V
V=12-5
V=7V

12-5-7=0

37d: KVL IdE gidr 8l
IR R Uiy R dieesT ga 7 V 8.

DC Series Circuit | €. 9. stoft aRuy

Characteristics (Formulas) | faivard (g)

cj Ri=4Q R,=6Q R3=10Q
o MWV MWV MWV

« DC Series Circuit | gtft Sioft afay
« All components connected end-to-end | v 5 RR-8-RRT 93 57

* Same current (1) in all | T3t & TaremE or (1)
+ Voltage is divided | ateest faenfor gtar 8

Only One Path for Current
I (A) /}\[HRT YaTg 1 &ael G AT

<
||I+

Total Resistance (R)
g1 ufeRiY (R)
R=R;{+R,+R3+...
]
i R=4Q+6()+1OQ] =

=200
I

Circuit Current (1)

4RT (A)\_/
v

—{ Numerical Example | 3fiféhes IgTg=ur }—

v
Applications | angq’m

g%’fg |V=40v,R1=40,Rz=60'Rs=1°Q

Solution | 1. Calculate Total Resistance (R) | $e ufaRty (R) &t 101 &t

TTEH | R=R,+R,+R;=4+6+10=200
2. Calculate Circuit Current (1) | afRwer emr (1) &t 7orT H
1=¥ 240 _5p
R 20 _.LQ_’I aA
Answer I Total Resistance = 20 Q | Hef ufau =20 Q
I | Circuit Current=2 A | TRUT aRT=2 A —tt

Decorative Lamp Strings | GeTaet au & wiear )

If one bulb fails, all go off

Frrrre =t

L woft 47 gt o § )
 Electric Heating Circuits | fred €1 uRuy )

— .

DC Heat (Q) JSimple and economical design

L supply |, IST(Q) )] TR

Fig. 4.5: DC Series Circuit - Characteristics and A})plications | €.+, sioft aRaey - fatward oa srgu=iT ’

Introduction (Fig. 4.5)
A DC series circuit is an electrical circuit in which all
electrical components, such as resistors, lamps, or
other loads, are connected one after anotherin a
single path. Since there is only one path for the flow
of current, the same current passes through every
component in the circuit. Series circuits are simple to
understand and are widely used in basic electrical
installations and training.
Constructional Features
A DC series circuit consists of:

e DC power source (Battery or DC supply)

e Connecting wires

e Electrical loads (Resistors, lamps, etc.)

e Switch (if required)
All components are connected end-to-end without
any branching. Therefore, only one continuous path
is available for current flow.
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g/ (Fig. 4.5)

St gioft uRoy ag fAggd aRkay g e asft faega sewa,
S ufaRie (Resistor), &7 AT 310 A8, Ueh oh I1E Teh Ueh
& AT o o2 @1 1 5t T 3 vATE 3 vy v e )
Tt gidT 8, 3afeit Tt Sraual & 99 4RT varfed gl 8l
ot aRue TRA 8l & a7 Fereid faega ufreron ok amm=a
faega ot # arues ®U & U fohy STd 81

fAwtor Geieft fatwang
It goft uRuy & fFA=faf@d vyrr g &:

o It faera Hia (et a1 St Iws)

o SilEH gt dr

o fagga @t (ufoty, Ay sfe)

o €T (STagRdgaR)
Gl st faT fonelt A & Ueh-g@R o RRY @ 972 <8 2
3OfIT YRT & UaTg & T dhael Tah ad Anf Iuersy giar
=
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Working Principle
When a DC voltage is applied, electric current flows
through the single available path. According to
Ohm'’s Law, the current in the circuit depends on the
applied voltage and the total resistance. The current
remains the same through all components, while the
applied voltage is divided among the connected
components according to their resistance values.
Formula
The total resistance of a DC series circuit is:
R=Ri+R:+Rs+...
Current is calculated using Ohm'’s Law:
I=V/R
Where:

e R =Total resistance (Q)

eV =Supply voltage (V)

e I=Current(A)
Merits

e Simple circuit design.

e Easytoinstall and analyze.

e Requires fewer connecting wires.

e Economical for simple electrical applications.
Demerits

e Failure of one component stops the entire

circuit.
e Voltage is divided among the components.
¢ Not suitable where independent operation of
loads is required.

Applications

e Electric heating circuits

e Decorative lamp strings

e Basic testing and training circuits

e Simple DC electrical installations
Numerical Example
Problem: Three resistors of 4 Q, 6 Q, and 10 Q are
connected in series across a 40 V DC supply.
Calculate the total resistance and circuit current.

Solution:
Given:
o Ri=40Q
o R. = 6 Q
o R3 = 10 Q
e V=40V
Total resistance,
R=Ri+R:+R;
R=4+6+10=20Q
Current,
I=V/R
I=40/20=2A
Answer:

e Total Resistance =20 Q
e Circuit Current=2A
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Trade Theory

Frd fAgia

STe URUY R St dicesT AT ST §, dt 9TRT UehdATs
Uy AN § ydifed gidl g1 3i1d & Aaw & saR gy
ST AT &Y 1Y Jieest 9T Hof TRty R R hzar 81
Toft Srggal & 99 4RT vaiied gidt 8, STafch T T
gieest Udeh 31aad o UfaRiy & IgER fanfSid gt sirar g1

el

St oft aRuy et gret ufRte:

R=Ri+R:+Rs+...

TRT ST H:

I=V/R

STal,
e R=%aufRY (Q)
o V= 3Myfd aieest (V)
o I=9rr(A)

o URUY Fl G WA gl g1

o  TATUAT T fI=AWOT 31T 8T 8

o U AR} i TG i 8

o XA fAgra At & forg foRraht g 21

o Rl U SraTE o @RI g IR gu uRuY SRf
AT &€ e T B

o gicest gt sreat | faanfSia gt Sar 81

o STBI IS I WA TATeA 3T &I, gl g
UG el &

e
° ﬁqafﬁa
o TSITEE T el
o TETYd UAETUT uRUY
o IR S fagra wmUAT
HETHE ITE0T
s 4 Q, 6 Q JUT 10 Q & i ufcRtel st 40 V ERft &ia
& 91y Joft ohe H ST AT 81 et UfaRte qU1 uRuy &Ry

1 ShIfSIg|

gol:
fear man g
L R1:4Q
L4 R:=60Q
e Ri=100Q
e V=40V
T uferiy,
R=R;+R:+R;
R=4+6+10=20Q
YIRT,
I=V/R
1=40/20=2A
3R

° gﬂuﬁﬁﬂ=209
o TURUYYRT=2A
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MCQ's | srgfaeredta as

Q1. In the given circuit, which method is used to
measure the value of resistance Rm? / faw g aRuy
#, ufaRter Rm & A9 ) Aq_ & fAg 9 @ [Afd @
Iuant i st 22

Ry
(A e
+ A : :
\Z/ =
A =
28

IIJ
(a) Method / THtez-aieeHiez fafer
(b) Method / sigrsiez fafer
(c) Bridge Method / Stewei faist fafdy
(d) Double Bridge Method / hfeam st foret fafer
Ans. a | Sol. : In the given circuit, an ammeter is used
to measure the current flowing through the resistor,
and a voltmeter is used to measure the voltage across

it. The resistance is calculated using Ohm's law R = -
g v uRuy 5, qﬁmmauuhuﬁﬁuﬁuaﬁawaﬁmﬁ
o forg fohar STTaT 8, 3R dleeiex &t I ufaRiy & R
it aht 71U & foly fohat SiTam @1 uferty &t offw & fAas

= 2 gRT O faa e 21
Q2. What is the formula to calculate electrical
resistance? / faege ufaRter i o FeA 1 g AT 82
(a)R=V/1
(b)R=1/V
(c)R=P/[I
(d)R=VI
Ans. a | Sol. : Resistance is the ratio of voltage to
current as per Ohm's law. / ufaRty o & 3\ & SR
gieesT 3R YRT T SFUTT BIdT &
Q3. According to Kirchhoff's Current Law, what is
the sum of currents at a junction? / fai® & arT
Raw & srgar, fod | foig or emmrait a1 g = ghan
&
(a) Zero [ =@
(b) Infinite / 3d
(c) Equal to incoming current / 3= aTefl 9RT & &RTER
(d) Equal to resistance / foRte o SRTER
Ans. a | Sol. : Kirchhoff's Current Law states that the
sum of all incoming and outgoing currents at a
junction is zero. | fhzaTh o1 9RT e FardT g fo g fog
R Gt 31 3R ST aTeft RTSH o1 IR I gt 81
Q4. In a DC circuit, what will happen if the
resistance increases? [ SiHft wfthe # afe ufaty ggar g
at == ghm?
(a) Current increases | 9RT S&3ft
(b) Current decreases / &RT g}
(c) Voltage increases [ aieest d&m
(d) Power increases / 2ifay Feft
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Trade Theory

Ans. b | Sol. : According to Ohm'’s law, increasing
resistance decreases current flow. / 3i® & g &
IR, UfoRIY g § URT UaT1g vedT 8l

Q5. What is the formula for calculating resistance
(R) as per Ohm's Law, when the values of voltage
(V) and current (I) are given? / 3if\ & fAaw & 1R,
S gt (V) 3R oy (1) & A= 2w e &, af ufate (R)

&Y TTOTT BT GF AT E?
a)R = V x I
b)R = 7
R=7
dR-= V -1
Ans. b | Sol. : According to Ohm's Law, the resistance

(R) in a circuit is calculated by dividing the voltage (V)
across the circuit by the current (I) flowing through it.
This is clearly depicted in the triangular

representation, where covering R shows R = -

374 & g o oER, uRuy & ufoty (R )aﬁaﬁéﬁr( ) @t
o7 (1) & g srak Ut fomar Srar 81 g Breptofig o &
wE &9 & fzran m 8, e R 1 @@ W R = - T gt
21Q6. What happens to total resistance when
resistors are connected in parallel? / Sta ufaRteres}
& IR A ST A1 § df $e ufarte o @ g
ggdar g?

(a) Increases [ S&dT &

(b) Decreases [ GedT &

(c) Remains the same / @@l BT 8

(d) Doubles / GNAT 8t ST @

Ans. b | Sol. : In a parallel circuit, the total resistance
is less than the smallest individual resistance. /
AR Ffche # ot UfeRiy & Bi¢ Afrmmd ufekiy  off
FH g1 8|

Q7. In a DC circuit, what does an increase in
resistance result in? / Sieft wfdhe & ufasty & qfg ot
gfRons o= ghar 82

(a) Increase in current [ aRTH gfeg

(b) Decrease in current [ &RT & &t

(c) No change in current / &R & i3 uRad= =gt

(d) Increase in voltage / dteesT # gfg

Ans. b | Sol. : According to Ohm's Law, increasing
resistance decreases the current. / 3\ & fRaw &
SR, UfoRtY Fg- ¥ 9RT gedt g1

Q8. What is the role of an electrical fuse? / faga
RS Y YAt w82

(a) To increase voltage / @iest sgM o foig

(b) To protect against overcurrent / 3flaenic & &M &
ferg

(c) To store energy / Jsif GUBId et o folg

(d) To regulate power / 21fet @t f=Rifaa et & forg
Ans. b | Sol. : A fuse protects electrical circuits by
breaking the connection during overcurrent
situations. / Ger WIST 3MteReh<e ! [T & Ffhe ot dga
faga el S gram sear 1
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Q9. What does Ohm's Law state about the
relationship between voltage, current, and
resistance? / 3% & AW & SIUR dieest, URT 3R
ufaRter & i o= dder @2

(a) Voltage is directly proportional to current / i<t

&RT & FHGITA T 8

(b) Voltage is inversely proportional to current / aieest

&IRT & SehHTUT BieT &

(c) Resistance is directly proportional to current /

gfaRte 9RT & FHTUTA 81d1 8
(d) Current is inversely proportional to voltage / ¥RT
ateesT & GhHTUT il &
Ans. a | Sol. : According to Ohm'’s Law, V=IR, meaning
voltage increases with current if resistance is
constant. / 31 & W & $IER, V=IR, Tt af¢ ufaiy
fRR 8, It AR URT & Y F&dT B
Q10. What is Kirchhoff's Voltage Law (KVL)? /
foreats o1 aieest fAaw (KVL) ==am shgar &2
(a) The sum of voltages in a closed loop is zero [ e
§< U H diceT ohl TN L BT 8
(b) The sum of currents at a node is zero / ford} Fis W
YRTSAT T 1T Y BIT &
(c) Voltage is directly proportional to resistance /
gieest ufaRiY o FARUN gidT 8
(d) Power is equal to the product of voltage and
current / 1feRT Gt 3R U1RT T U gid! &
Ans. a | Sol. : Kirchhoff's Voltage Law states that the
algebraic sum of all voltages in a closed loop equals
zero. | fh<aTth o1 aiedst faH dgdr & o Tep o o & It
gieesTi ol SISO TRT T BT &
Q11. In the given parallel circuit, what is the
relationship between the total current and the
branch currents 11,12, and I3? / fRq ¢ wiaR afRaer
#, et URT 3R AT gRTSH 11,12, 3R I3 & = o= daiey
8?

R4

1 | —
L

1 R2
2 1
|

I3 [R—:;l
|

le——— VyoLTs SUPPLY —— =

a)1=[1=12=[3/1=11=12=13
b)1211+12+13/1211+12+13
)1_11+lz+l3/1 _11+12+I3

3 3
dI=LxLxL[I=LxxI

Ans. b | Sol. : According to Kirchhoff's Current Law
(KCL), the total current entering a parallel circuit

divides into branch currents. The sum of individual
branch currents equals the total current supplied. /

foraTth & a1 e (KCL) & SIgaR, IAFiaR akay J gaer

@)
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T aTelt ot YRT ARET URISA F fGuifSd gt sirelt 81 eAfera
RITET YIRTSAT T TNT AT hl TS el YRT & SRR i1 8l
Q12. Which instrument is used to measure electric
potential difference in a circuit? / aféhe # fRega fAwa
3ieR ol ATYA & Y fohe Iuehwor 1 Ul fahaT s 82
(a) Ammeter / Tftex

(b) Voltmeter / aieedtex

(c) Ohmmeter / 3igrHtex

(d) Wattmeter / amesieR

Ans. b | Sol. : A voltmeter measures the potential
difference across circuit components. / dieeHtex afhe
el & UR fI9T SiaR &t AT 81

Q13. What is the relationship between power,
voltage, and current? / 1feR, diee<t 3R aRT & =
T e g?

(a) P=VI

(b) P=V /I

(c) P=IV

(d) P=v2/I

Ans. a | Sol. : Power is the product of voltage and
current. / 1feT GRS 3R YRT T TOHGA BT 81

Q14. What happens to electrical power if the
current flowing through a resistor is doubled? /
af faeft ufaterss & varfRe awr Shpeht @ e &t R
rfe UR R W9 9SI?

(a) Doubles / @R[ gt SEft

(b) Quadruples / TR =T gt STQt

(c) Halves / 3meft gt Sstraeft

(d) Remains the same / agt &t

Ans. b | Sol. : Power is proportional to the square of
the current, P=I2R/ fet 4RI & &t & FHTIUTC BI<it &,
P=I2R

Q15. What type of circuit is formed when there is
no resistance in the path of current? / 5 URT <
Ant 7 1S ufaRte 78 ghar €, ot fora R 1 afdhe a=ar
8?

(a) Open circuit / g e

(b) Short circuit / «ifé gfche

(c) Series circuit / ufishm fche

(d) Parallel circuit / TaMIdR Gfhe

Ans. b | Sol. : In a short circuit, current flows with
minimal resistance, which can cause overheating. /
QiTé afehe &, 4T =gaw ufadty & 91y vyarfed gidt 8, Sed
37ferep T g Tahdlt g1

Q16. Which electrical law is applied in the given
parallel circuit where the total current is equal to
the sum of the branch currents I11,12,13? / Rg g
iR aRuy & oI 1 fagga R @y gar 8, sTei o
RT T RT3 11,12,13 & IT & RTaR 82
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= =|
| I=l4+lp+l3

(a) Current Law (KCL) / fanaiTt a1 eaRT f3aw (KCL)

(b) Voltage Law (KVL) / foriTth a1 ateest @ (KVL)

(c) Law / 3719 opr fFam

(d) Law / 5[t @t e

Ans. a | Sol. : According to Kirchhoff's Current Law

(KCL), the total current entering a node in a parallel

circuit is equal to the sum of the currents leaving the

node, expressed as I=11+12+13. / fhaiTth & gt e

(KCL) & S19R, gHiaR uRuy F foheft At & yasr sz areft

S [=11+12+13 & ®U | o< fhaT ST g

Q17. What will happen if a resistor is added in

series to an existing DC circuit? / af? foreft disgar

Bt afche # was sifalas ufaRtues sjaen A st s &t

=T ghm?

(a) Total resistance will increase / g UfoRte g SITQM

(b) Total resistance will decrease / g UfaRtY g SITQM

(c) Voltage will increase across all resistors [ It

ufaRien W aieest 96 STe

(d) Power consumption will increase / 1fet @Ud s

gt

Ans. a | Sol. : In a series circuit, resistors add up,

increasing the total resistance and reducing current

flow. / gioftere Gfche #, ufRierer 92 gid 8, 99d et ufety

TodT & 3R URT UdTg gedT gl

Q18. Which instrument should be used to measure

the current in a series circuit? / sjzaer afdhe # arr

& 719 & fAY fha Iuehvor @61 Ui v s anfeg?

(a) Voltmeter / aleedier

(b) Ohmmeter / 3igrieR

(c) Ammeter / Tftex
(d) Wattmeter / aTesier

Ans. c | Sol. : An ammeter is connected in series to
measure the current flowing through the circuit. /
gfche & yatfed &RT st ATIR & foig gHie ot sjger 7 Siter
At 8|

Q19. What will be the power consumed by a 10 @
resistor if 5A current flows through it? / af¢ 5A arT
10 Q ufeRteres & varfad gt & at usihr i 7 arfam =
ghf?

(a) 50 Watts / 50 a1

(b) 100 Watts / 100 are

(c) 150 Watts / 150 dre

(d) 250 Watts / 250 are
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Ans. d | Sol. : Power is calculated using the formula
P=I2R,P=52x10=250Watts. / 1faI g3 P=I2R gRT UM &
STt 8, P=52x10=250

Q20. How should an ammeter be connected to
measure the total current in a parallel circuit? /
gaTHIR Afhe d Fet gRT Y 719 & A iR w FD
ST ST Tfege?

(@) In parallel / HFIR

(b) In series [ @t

(c) Across the voltage source [ aieest |id & UR

(d) Across any branch / feret oft emar & UR

Ans. b | Sol. : An ammeter is connected in series to
measure the total current in the circuit. / afhe # gt
RT hl ATYA & oI THieR Sl gjer & ST SIam g1

Q21. Which law explains the relationship between
the cross-sectional area of a wire and its
resistance? [ AR & U FHIE AAhe HR IS ufaRie
& o Gdy &l w19 91 ey gasmar g?

RESISTANCE

CROSS-SECTIONAL AREA OF WIRE

INCREASING THE CROSS-SECTIONAL AREA OF AWIRE
DECREASES ITS RESISTANCE

(a) Ohm's Law / 3 &1 S

(b) Kirchhoff’s Voltage Law / fordTth a1 ateest fem

(c) Laws of Resistance / ufaty & fRaw

(d) Joule’s Law of Heating / SIcT &1 3tAT s

Ans. c | Sol. : The Laws of Resistance state that the
resistance of a conductor is inversely proportional to
its cross-sectional area and directly proportional to its
length and resistivity. / afaRty & e Fard € fos fordt
TTeTeh el UTARIY I U FIC &l dh HShATUTT 3R
Ih! daTE g UfaRierehar & e srgurdt giar 81

Q22. How should electrical instruments be handled
to ensure safety? / gram gffAa &7 & fog fAga
IUEHRUT el H& HHTAT ST T1gQ?

(a) With dry hands / @ g1 &

(b) With wet hands / 7t} gt @

(c) Without insulation / fa=T §geizM &

(d) By grounding them / 3¢ {3 &ech

Ans. a | Sol. : Handling electrical instruments with dry
hands prevents electric shock. / & gt & fagfa Suemon
&t Yol 4§ fagld S1ceh & =1 ST Heha 51

Q23. Which factor affects the resistance of a
conductor? / Ireeh & UfaRlel &t i AT FRE guIfad
AT §?

(a) Length / &<

(b) Cross-sectional area [ U= &thad

(c) Material / arrft

(d) All of the above / SuterT gaft
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Ans. d | Sol. : Resistance depends on conductor's
length, cross-sectional area, and material. / ufaxter
TTeleh i TiaTs, ITHEY &5thel 3R Gt iR AR oz g1
Q24. What is the correct method to connect an
energy meter in a circuit? / afthe & Set Hiex it sizd
T HE ARt T 87

(a) In series with the load / @t & T1 gj@em &

(b) In parallel with the supply / STgfe & THMIGR

(c) Across the neutral line / 9 3@ & IR

(d) After the fuse / /RIST & aT&

Ans. a | Sol. : An energy meter is connected in series
with the load to measure total energy consumption. /
STl HIeR i el Holl WU ohl ATAA & I le & a1 sf@en
H STrgT ST 81

Q25. Which tool is used to monitor energy meter
readings remotely? / Swif Hiex T F FrrwT @
HifeR A & fog fohe SueRwor o1 Iu=T e StraT 82
(a) Insulation tester / $gaia™ Tl

(b) Megger / &R

(c) MRI (Meter Reading Instrument) / GH3MR3TS (Hiex
e gxgrie)

(d) Multimeter / Aeéiftex

Ans. c | Sol. : MRI devices are used to remotely collect
and analyze energy meter readings. / &if Htex AfE ot
R T F Tohdl 3R fA=dwor et o folg gHaTRSNTS Iueh o
T IUANT fhar ST g1

Q26. Which factor affects the resistance of a wire
the most? / frddt arR & ufaRte =t = sifdes s ar
TR THIAT a1 §?

(a) Voltage applied / @F afdst

(b) Length of the wire / AR &t &g

(c) Type of insulation / g &1 TR

(d) Ambient temperature / aRasft araa™

Ans. b | Sol.: The longer the wire, the greater the
resistance due to increased electron collisions. [ dR
fSraT e g, ufaRty I € aifdres ghm ariifes gt &
THA T Y11 96 STl g

Q27. What type of materials exhibit a positive
temperature coefficient of resistance, as shown in
the diagram? / Ry 7q a@ & gaR &= W anwft
HHRIHE dTIHT T[UTich i UG Hedt 82

POSITIVE TEMPERATURE
COEFFICIENT

/

RESISTANCE —=—

TEMPERATURE ———

RESISTANCE INCREASES WITH TEMPERATURE

(a) Conductors such as copper and aluminum / 9Tcieh
S dfem SR gegfafad

(b) Semiconductors such as silicon and germanium /
SrefaTeres S RAfereri= ok SHfAaw

(c) Insulators such as rubber and glass / Fgciex S
R 3R &g

(d) Superconductors at low temperatures / fAF amaa=

TR URchshR
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Ans. a | Sol. : Conductors exhibit a positive
temperature coefficient, meaning their resistance
increases with temperature due to increased atomic
vibrations hindering electron flow. / =TcTeh Yeh HehRIHh
JTIHT T[OTich W& fTd ed €, srufd amuH g W= Ieh!
SAAGeIH1 o UaTg H STYT STefdl g

Q28. What should be considered while sealing an
energy meter? [ Suif Hiew & Hiet wea awg o aral
R faar faka srar arfee?

(a) Tamper-proof security / SseTs-Aet gRam

(b) Easy accessibility / 3ma uga

(c) Aesthetic appearance | died Jufedfa

(d) Lightweight materials / g<<ht qreft

Ans. a | Sol. : Energy meters should be sealed
securely to prevent unauthorized access. [ 39 Hiex &t
TG Uge @ ek % Iy GRidid w0 & et fRrar ST
SR

Q29. What happens to the power consumed when
two resistors of equal value are connected in
parallel? / 5/ g} ¥ geg & ufaRieral &t I0FiaR &
ST SITdT g |t SUHhT &t 718 2Afaa uR o’ w9 uS?

(a) Power increases / 21feaey sgdl &

(b) Power decreases / Ifery gedt &

(c) Power remains constant / ife fRR B &

(d) Resistance doubles / ufaRter SF[AT 81 ST 8

Ans. a | Sol. : In a parallel circuit, total resistance
decreases, leading to an increase in power
consumption. / GAFIGR Ffhe 7, Ft ufcRiter gear g, foas
LIfeT @Ud Fodt 81

Q30. Which factor causes a change in electrical
resistance? / &4 91 wRe fAga ufaty & aRRad= &1
RO g4 82

(a) Temperature / drgA=

(b) Voltage / atedst

(c) Frequency / smgft

(d) Capacitance / smfRar

Ans. a | Sol. : An increase in temperature generally
increases resistance in conductors. / T9A de &
JMHAR TR ATeteh § UfaRIY ST 8

Q31. What will happen if the resistance in a circuit
is decreased while keeping the voltage constant? /
af? diew e v gu afhe & wfadter ot R s ot
a1 ghm?

(a) Current will increase | 4RT s

(b) Current will decrease / 4Ry gt

(c) Voltage will increase / @eesT g

(d) Power will decrease / ifery gft

Ans. a | Sol. : According to Ohm'’s Law, decreasing
resistance increases current flow. / 319 & fAa9 &
IR, UfoRIY e ¥ URT YaTg 9&dT 8l

Q32. What is the main advantage of a parallel
circuit over a series circuit? / aHIaR dfhe &1
siofiern afhe wR g @1 Fn 82

(a) Lower power consumption / & siferd @Ud
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(b) Independent operation of components / Gl e Ans. b | Sol. : In a parallel circuit, failure of one
A G component does not affect others. /| GAMIdR dfche &,
(c) Higher resistance / 3= ufady Uch geh i fatherar 30 IR UTd gl STerdt|

(d) Less complexity / &H Stfeetdr
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