
ELE 105.3 Basic Electrical Engineering (3-1-2)

Course Objectives:

1. To analyze electric circuits (A.C & D.C.).
2. To work on electrical instrumentation projects.
3. To operate, distinguish and use electrical devices and machines.

Course Contents:
1. Network Theory         (10hrs)

Circuit  concepts  (Lumped  and  distributed  parameters,  Linear  and  non-  linear 
parameter,  passive  and  active  circuits).  Circuit  elements  (RLC)  and  their 
characteristics. Star-delta transformation. Ideal and non-ideal sources dependent 
and independent sources. Kirchhoff’s current and voltage laws. Voltage divider 
and  current  divider  formula.  Nodal  Method  and  Mesh  method  of  network 
analysis,  Network  theorems  (Thevenin’s  Norton’s  Superposition,  Maximum 
power transfer)

2 AC Circuit Analysis                                                                                       (14 hrs)

Generation of alternating voltage Sinusoidal Functions-terminology. Average value 
and RMS or effective value of any type of alternating voltage or current waveform, 
Phasor algebra. Steady state response of circuits concept of Admittance, Reactance, 
instantaneous  power,  average  real-power,  reactive  power,  power  factor  and 
significance  of  power  factor,  Resonance  in  series  and  parallel  RLC  circuit. 
Bandwidth,  effect  of  Q-factor  in  resonance,  concept  of  a  balanced  three  phase 
supply,  Advantages  of  3-phase system, star  & delta  connected  supply and load 
circuits.  Line and phase voltage/current  relations,  Concept of three-phase power 
and its measurement by two wattmeter method.

3 Basic Instrumentation                                                                                     (5 hrs)

Classification and basic requirements. Moving iron, moving coil and induction type 
ammeters and voltmeters. Dynamometer wattmeters, single phase energy meter.

4. Devices & Machines                                                                                       (16 hrs)

Magnetic circuits, analogy with electric circuits, calculations of magnetic circuits, 
hysteresis and eddy-current effects in ferromagnetic materials.

Theory Practical Total
Sessional 30 20 50
Final 50 - 50
Total 80 20 100



Single  phase  transformers:  principle  of  operation,  constructional  features, 
equivalent  circuit  and  phasor  diagram,  efficiency  and  regulation.  Testing  of 
transformers (O.C. and S.C. tests).

Electromechanical energy-conversion principles, construction features of rotating 
electric  machines,  generation of emf and torque.  Elementary principles  of three 
phase synchronous generator.

D.C.  Machines: performance and operation, types of excitation, brief explanation 
of armature reaction and communication, characteristics of motors and generators. 
Starting, speed control and selection of motors.

Three phase induction motors. Principle of operation, characteristics starting and 
speed control, Introduction to single phase induction motor.

Laboratory Work:
1. To measure current, voltage and power across the passive components.
2. To verify Kirchhoff's Current Law (KCL) & Kirchhoff's Voltage Law (KVL).
3. To verify Thevenin's Theorem.
4. To verify maximum power transfer theorem.
5. To verify superposition theorem.
6. To measure three phase power by using two wattmeter.
7. To determine efficiency and voltage regulation of a single-phase transformer by 

direct loading.
8. To study open circuits & short circuits tests on a single phase transformer.
9. To study the speed control of dc shunt motor by 

i) Varying the  field  current  with  armature  voltage  held  constant  field 
control.

ii) Varying the armature voltage with field current held constant armature 
control.

10. To study open circuits and load test on a dc shunt generator (separately exicited)
i) To determine magnetization characteristics
ii) To determine V-I characteristics of a dc shunt generator.

Text Book:
1. S.N. Tiwari and A.S. Gin Saroor, A First Course in Electrical Engineering, A.H. 

Wheeler and Co. Ltd., Allahabad, India.
Reference Books :
1. B.L. Theraja and A.K. Theraja, A Text Book of Electrical Technology, S. Chand and 

Company Ltd., New Delhi, India.
2. V. Del Toro, Principles of Electrical Engineering, Prentice-Hall of India, Ltd. New 

Delhi.
3. I.J. Nagrath, Basic Electrical Engineering, Tata MC Graw Hill, New Delhi4.P.S. 

Bhimbra, Electric Machinery, Khanna Publishers, New Delhi.
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