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Branch Name: Electrical Engineering
Program Code: ET109
Course Name: Elements of Electrical Engineering
Course Code: 1ET1000103
Pre-requisite Course: Basic fundamentals of physics

Course Objectives:
1. To understand the working and analysis of D.C circuits and its laws.

2. To identify different concepts about electrostatics and electromagnetics.
3. To understand various A.C series, parallel and 3-phase circuits.
4. To identify characteristics and structure of various safety and protective devices against electricity.

Teaching and Examination Scheme:

Teaching Scheme (Hours per week) Evaluation Scheme (Marks)

Theory Practical
Lecture | Tutorial |Practical | Credit | University | Continuous | University |Continuous|Total
Assessment| Assessment |Assessment|Assessment
Min. |Max.| Min. | Max. |[Min.| Max. [Min.| Max.
3 - 2 4 28 70 12 30 - - 08 20 | 120

Course Contents:

Sr. Tooi Total |Weightage
No. opic Hours (%)

D.C.Circuits:IntroductionofElectricalCurrent,Voltage,PowerandEnergy;S
ourcesofElectricalEnergy—

1 | IndependentandDependentSource,Sourceconversion;ldealelectricalcircuitel 08 17
ements-Resistor,InductorandCapacitor;Fundamentallawsofelectriccircuits-
Ohm'sLawandKirchhoff’sLaws; Analysisof series,parallelandseries-
parallelcircuits;Star—Deltaconversion;

Electrostatics: Electric charge and Laws of electrostatics; Definitions -
2 | Electric field,lines of force, electric field intensity, electric flux and flux 03 7
density; Gauss’s law
anditsapplication;Dielectricstrength;Capacitor;Capacitorinseriesandparallel

Energystoredinacapacitor.

Electromagnetism: Faradays Laws; Lenz's Law; Fleming's Rules; Effect
of magneticfield on current carrying conductor; Magnetic circuits;
3 | Statically and dynamicallyinduced EMF; Concepts of self-inductance, 06 15
mutual inductance and coefficient
ofcoupling;Inductanceinseriesandparallel;HysteresisandEddycurrent
losses; Energystoredinmagneticfields.

A.C.Circuits:

Single Phase A.C. Circuits: Generation of sinusoidal voltage, Definition of
4 | averagevalue, root mean square value, form factor and peak factor; Phasor 08 20
representationofalternatingquantities,AnalysisofPurelyResistive,Inductivea
ndCapacitiveCircuit.
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A.C.SeriesCircuits:
Series Circuit Analysis with phasor diagrams of R, L, C, R-L, R-C and R- 03 10
L-C circuits;Concepts of Real power, Reactive power, Apparent power and
Power factor, Series,Resonance inseriescircuits, Q-
factor,BandwidthandSelectivity

A.C.ParallelCircuits:
Parallelcircuits;PowerinACcircuit,Powerfactorimprovement;Resonancein 03 10
parallelcircuits,Q-factor,BandwidthandSelectivity.

ThreePhaseA.C.Circuits:NecessityandAdvantagesofthreephasesystems,
Generationofthreephasepower,Phasesequence,BalancedsupplyandBalance 06 15
d
load;Relationshipbetweenlineandphasevaluesofbalancedthreephasecircuit;
PowerMeasurementin balanced threephasecircuits.

Safety&protection:
Safetyprecautionsinhandlingelectricalappliances;Electricshock,Firstaidfor 03 6
electricshockotherhazardsofelectricallaboratories&safetyrules;Grounding
&Earthing-
Importanceofgroundingandearthing,equipmentforgrounding,Methodsofear
thing;Circuitprotectiondevices:Fuses, MCB,ELCB&Relays.

Text Books:

1. B.L.Theraja(2012),ElectricalTechnology,Vol-1, S.ChandPublication.
2. U.A.Patel(2012),ElementsofElectricalEngineering,AtulPublication.

Reference Books:

1.

D.P.Kothariandl.J.Nagrath(2013), TheoryandProblemsinBasicElectricalEngineering,PrenticeHall, India.

2. V.N.MittalandA. Mittal (2012),BasicElectricalEngineering, TataMcGrawHill,Publication.

ListofExperiments:

NoarwWNE

9.

ToStudyStandardSymbolsusedinElectricalEngineering.
ToobservetheeffectoftemperatureonResistanceofwinding.

VerificationofKirchhoff’sLaw.

Tostudythe Capacitorsinseries andparalleIDCcircuit.
ToplotthemagnetizingcharacteristicandstudythehysteresisloopforamagneticmaterialonCRO.
Toobtaininductance, powerandpowerfactoroftheSeries R-LcircuitwithACsupply usingPhasordiagram.
Toobtaincapacitance, powerandpower factoroftheSeries R-CcircuitwithACsupply usingPhasordiagram.
To obtain inductance, capacitance, power and power factor of the Series R-L-C circuit with AC
supply usingPhasordiagram.

Determination of Resonant frequency, Bandwidth and Q factor for RLC network in Series

and Parallelresonance.

10. Verificationofcurrentandvoltagerelationsinthree phase balancedStarandDelta connectedloads.
11. Measurementofactive andreactive powerinbalanced threephasecircuitusingtwo-wattmetermethod.

Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’sTaxonomy
Level
CLO1| Knowelectricalcurrent,potentialdifference,powerandenergy,resistance 1 Remembering

anditsbehaviorwithtemperature.

CLO2| Use the Ohm’s Law and the Kirchhoff’s Law and star delta 3 Applying

transformation for solving series, parallel and series-parallel circuits.
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Understand basic concept of electrostatic and electromagnetic 2 Understanding
circuits.
CLO4 | Know A.C Quantities and application of A.C circuits. 1 Remembering
CLOS5 | Understand the basics of 3-phase circuits. 2 Understanding
CLO6 | Know and apply the basic safety and protective devices. 1 Remembering
3 Applying

Mapping of CLOs with Pos &PSOs

Program Outcomes (POs) Program Specific
Outcomes (PSOs)
Course
Learning| «| o] o | 1| © ~| o]l »| 9| 3| Y 8 8 8 8
Outcomes| ©O| O] O O] O] O Ol O] O] O] O] O ) Dl D N
Al ol ol al a| a ol ala|lal al a o Q| a fa
CLO1 L H M M L
CLO2 H L H M L L H
CLO3 M L M L
CLO4 L H M M
CLO5 M L M M
CLO6 H H L M M M L H L




