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Chapter 1 : Electric Circuits 1-1 to 1-48 
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Chapter 2 : Magnetic Circuits 2-1 to 2-16 
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Unit II 

Chapter 3 : Single Phase AC Circuits 3-1 to 3-52 

Syllabus : Single Phase AC Circuits : Elementary idea 

about power generation, Transmission and distribution, 

Generation of single-phase sinusoidal A.C voltages, AC 

quantities, Single phase ac circuit analysis (R, L, C, R-L-C 

series) on the basis of impedance, Admittance, Concept of 

active, Reactive, Apparent power and power factor etc. 
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3.8.3 Graphical Evaluation of Average  

Value  ..................................................................... 3-10 
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3.18.2 Waveforms and Phasor Diagram  .............. 3-23 
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3.24.3 Impedance Triangle  
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3.24.7 Various Powers and Power Factor  ............ 3-37 
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3.25.1 Importance of the Values of  
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3.25.5 Power Supplied to the R.L.C. Circuit.......... 3-40 
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3.25.6 Power Triangle  .................................................. 3-41 

3.25.7 Various Powers and Power Factors of  

RLC Series Circuit  ............................................. 3-41 

3.26 Resonance  ............................................................................. 3-45 

3.26.1 Resonance in Series RLC Circuit  ................ 3-45 

3.26.2 Resonant Frequency (fr)  ................................ 3-45 
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Unit II 

Chapter 4 : Three phase AC Circuits 4-1 to 4-22 

Syllabus : Three phase AC Circuits : Introduction to 3 

phase supply and its necessity, Balanced three phase 

system, Relation between line and phase quantities (with 

phasor diagram), Power in three phase circuits for star and 

Delta connection. 

4.1 Introduction to Polyphase AC Circuits ......................... 4-2 

4.1.1 Three Phase Supply Waveforms  ...................4-2 

4.2 Advantages of Three Phase Systems  ............................4-2 

4.3 Concept of Three Phase Supply  ......................................4-3 

4.3.1 Symmetrical or Balanced System  .................4-4 

4.3.2 Phase Sequence  ..................................................4-4 

4.4 Three Phase Supply Connections  ...................................4-4 

4.4.1 Star Connection (Wye Connection) .............4-4 

4.4.2 Delta Connection  ................................................4-5 

4.5 Types of Loads  .......................................................................4-5 

4.5.1 Balanced or Unbalanced Load . .....................4-5 

4.6 A Three Phase Balanced Star Load  ................................4-6 

4.6.1 Line Voltages and Phase Voltages for Star 
Connected Supply  ..............................................4-6 

4.6.2 Phase and Line Voltage for a Star Load  ....4-7 

4.6.3 Relation between Phase and Line  
Currents  ..................................................................4-7 

4.6.4 Relation between Phase and Line  
Voltages  ..................................................................4-8 

4.6.5 The Complete Phasor Diagram .....................4-9 

4.6.6 Power Relations  ................................................ 4-10 

4.6.7 Power Triangle  .................................................. 4-10 

4.6.8 Power Factor  ...................................................... 4-10 

4.6.9 Solved Examples on Star Load  ................... 4-10 

4.7 Three Phase Balanced Delta Load  ............................... 4-13 

4.7.1 Line Voltages and Phase Voltages for  

Delta Connected Supply  ............................... 4-13 

4.7.2 Phase and Line Voltages in Delta  

Connected Load  ............................................... 4-14 

4.7.3 Line Current and Phase Current for Delta 

Connection  ......................................................... 4-14 
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Load ....................................................................... 4-15 
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 Table of Contents 7 Basic Electrical & Elex. Engg. 

 

4.7.6 Power Triangle  .................................................. 4-16 

4.7.7 Power Factor  ...................................................... 4-16 

4.7.8 Comparison of Star and Delta  
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 Review Questions ........................................... 4-21 

Unit III 

Chapter 5 : DC Machines 5-1 to 5-22 

Syllabus : DC Machines : Construction, Working principle 

of D.C. Generator, Emf equation of D.C. generator 

(derivation not expected), Working principle of D.C. motor, 

Types of D.C. motor, Back emf (Numerical), Industrial 

applications. 

5.1 Introduction  ............................................................................ 5-2 

5.2 Types of DC Machines  ........................................................ 5-2 

5.2.1 Windings in a DC Machine  ............................ 5-2 

5.3 Construction of a DC Machine  ........................................ 5-2 

5.3.1 Important Parts of a DC Generator  ............ 5-3 

5.3.2 Yoke  ......................................................................... 5-3 

5.3.3 Poles, Pole Shoe and Pole Core  ................... 5-3 

5.3.4 Field Winding (F1 – F2)  ..................................... 5-4 

5.3.5 Armature Core ..................................................... 5-4 

5.3.6 Armature Winding  ............................................. 5-4 

5.3.7 Commutator  ......................................................... 5-5 

5.3.8 Brushes  ................................................................... 5-5 

5.4 Types of Armature Windings  ........................................... 5-6 

5.5 Generating Action  ................................................................ 5-6 

5.5.1 Principle of Operation of a DC  

Generator  .............................................................. 5-6 

5.6   Practical DC Generator  ........................................................5-7 

5.7 E.M.F. Equation of a DC Generator  ................................5-7 

5.8 DC Motor  ..................................................................................5-9 

5.8.1 Construction of a DC Motor  ..........................5-9 

5.8.2 Principle of Operation of a DC Motor  .......5-9 

5.8.3 Direction of Rotation of the Motor  .............5-9 

5.8.4 Torque  .....................................................................5-9 

5.8.5 Back EMF  ............................................................. 5-10 

5.9 Voltage Equation of a DC Motor  ................................. 5-10 

5.9.1 Role of Back Emf  .............................................. 5-10 

5.9.2 Power Equation of a DC Motor  ................. 5-11 

5.9.3  Torque Equation of a DC Motor  ................ 5-12 

5.9.4 Effect of Loading on the DC Motor  

Operation  ............................................................ 5-12 

5.10 Types of DC Motors  .......................................................... 5-13 

5.10.1 Separately Excited DC Motor  ...................... 5-13 

5.10.2 DC Shunt Motor  ............................................... 5-14 

5.10.3 DC Series Motor  ............................................... 5-15 

5.11 DC Compound Motors  .................................................... 5-15 

5.11.1 Long Shunt Compound Motor  .................. 5-16 

5.11.2 Short Shunt Compound DC Motor  .......... 5-16 

5.11.3 Cumulative Compound DC Motors  ......... 5-17 

5.11.4 Differential Compound DC Motors  .......... 5-17 

5.12 Torque and Speed Equations  ........................................ 5-17 

5.12.1 Torque Equations  ............................................ 5-17 

5.12.2 Speed Equations  .............................................. 5-18 

5.12.3 Never Start a Series Motor on No  

Load ....................................................................... 5-18 

5.13 Industrial Applications  ..................................................... 5-21 

5.13.1 Shunt Motor Applications  ............................ 5-21 

5.13.2 Series Motor Applications  ............................ 5-21 
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Applications  ....................................................... 5-21 
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5.13.4 Differential Compound Motors  

Applications  ....................................................... 5-22 

 Review Questions ........................................... 5-22 

Unit III 

Chapter 6 : Single Phase Transformers 6-1 to 6-24 

Syllabus : AC Machines : Single Phase Transformers : 

Construction, Operating principle, Emf equation, Voltage 

and current ratios. Losses, Efficiency and regulation, 

Concept of ideal transformer, Auto-transformer. 

6.1 Introduction  ............................................................................ 6-2 

6.2 Construction of a Transformer  ........................................ 6-2 

6.2.1 Laminated Steel Core  ....................................... 6-2 

6.2.2 Different Cross-sections for Transformer 

Limbs  ....................................................................... 6-3 

6.2.3 Windings of a Transformer  ............................ 6-3 

6.2.4 Transformer Tank  ............................................... 6-4 

6.2.5 Conservator  .......................................................... 6-4 

6.2.6 Breather  ................................................................. 6-4 

6.2.7 Buchholz Relay  .................................................... 6-4 

6.2.8 Explosion Vent  .................................................... 6-4 

6.3 Principle of Operation  ........................................................ 6-5 

6.4 Transformer Types  ............................................................... 6-5 

6.4.1 Core Type Transformer  .................................... 6-5 

6.4.2 Shell Type Transformer .................................... 6-6 

6.4.3 Berry Type Transformers  ................................. 6-7 

6.5 EMF Equation of a Transformer  ...................................... 6-7 

6.5.1 Expressions for the Induced Voltages  ....... 6-7 

6.6 Voltage and Current Ratios  .............................................. 6-8 

6.6.1 Voltage Ratios of the Transformer with  

Load ..........................................................................6-8 

6.6.2 Voltage Ratios for the Transformer without 

Load ..........................................................................6-8 

6.6.3 Transformation Ratio (K)  .................................6-9 

6.6.4 Turns Ratio of the Transformer  .....................6-9 

6.6.5 Types of Transformers based on the  

Value of K ...............................................................6-9 

6.6.6 Current Ratios  ......................................................6-9 

6.7 Rating of Transformer  ...................................................... 6-10 

6.8 Losses in a Transformer  ................................................... 6-12 

6.8.1 Copper Loss (Pcu)  ............................................. 6-12 

6.8.2 Iron Loss (Pi) ....................................................... 6-13 

6.9 Efficiency and Regulation  ............................................... 6-13 

6.9.1 Efficiency ()  ...................................................... 6-13 

6.9.2 Voltage Regulation  ......................................... 6-15 

6.10 An Ideal Transformer  ........................................................ 6-18 

6.11 Transformer Testing  .......................................................... 6-19 
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6.11.3 Regulation Measurement  ............................. 6-20 

6.11.4 Advantages of a Two Winding  
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6.11.5 Disadvantages  ................................................... 6-20 

6.11.6 Applications of Two Winding  

Transformer  ........................................................ 6-20 
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6.12.1  Advantages of Autotransformer  .............. 6-22 

6.12.2 Disadvantages of an Autotransformer  ... 6-22 

6.12.3 Applications of an Autotransformer  ........ 6-22 
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6.12.4 Dimmerstat  ......................................................... 6-23 
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