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Physics 

Unit - I 

Chapter 1 : Electricity and Capacitance 1-1 to 1-24
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cell, Internal resistance of cell, Kirchhoff’s laws, 
Wheatstone’s bridge, Potential gradient, Potentiometer. 

1.1 Introduction ............................................................. 1-1 

1.1.1 Electric Field ............................................. 1-1 
1.1.2 Electric Flux .............................................. 1-1 
1.1.3 Electric Flux Density (D) ........................... 1-1 
1.1.4 Electric Field Strength or Field Intensity .. 1-1 

1.2 Permittivity () ........................................................ 1-1 

1.2.1 Definition of Permittivity ............................ 1-1 
1.2.2 Absolute Permittivity () ........................... 1-2 
1.2.3 Permittivity of Free Space (0) ................. 1-2 

1.2.4 Relative Permittivity (k) ............................ 1-2 

1.3 Condenser or Capacitor ......................................... 1-2 

1.3.1 Types and Symbol ................................... 1-2 

1.4 Capacitor and Capacitance .................................... 1-3 

1.4.1 Relation between Charge and Applied  
Voltage ..................................................... 1-3 

1.4.2 Definition of Capacitance (In Terms of 
Charge  
and P.D.) .................................................. 1-3 

1.4.3 Definition of 1-Farad ................................. 1-3 
1.4.4 The Parallel Plate Capacitor with Vacuum 

Dielectric .................................................. 1-4 
1.4.5 Effect of Dielectric on Capacitance .......... 1-4 

1.5 Solved Examples .................................................... 1-5 

1.6 Series Combination of Condensers ........................ 1-6 

1.6.1 Series Combination of Two Capacitors .... 1-7 

1.7 Parallel Combination of Condensers ...................... 1-7 

1.8 Energy Stored by a Capacitor .............................. 1-12 

1.9 Cells and EMF of Cell ........................................... 1-13 

1.9.1 Significance of emf E ............................. 1-13 
1.9.2 Internal Resistance (r) ............................ 1-13 

1.10 Kirchhoff’s Laws ................................................... 1-14 

1.10.1 Kirchhoff’s Current Law (KCL) ............... 1-14 

1.10.2 Important Definitions Related to KVL ..... 1-15 

1.10.3 Kirchhoff’s Voltage Law  
(or Mesh or Loop Law) ........................... 1-16 

1.11 Wheatstone’s Network ......................................... 1-18 

1.11.1 Working Principle and Balancing  
Condition ................................................ 1-18 

1.11.2 Calculating the Unknown Resistance .... 1-18 

1.12 Potentiometer ....................................................... 1-19 

1.12.1 Principle of Potentiometer ..................... 1-19 
1.12.2 Potential Gradient (P.G) ........................ 1-20 
1.12.3 Expression of P.G. with a Source of  

Nonzero Resistance .............................. 1-20 
1.12.4 Applications of Potentiometer ................ 1-20 

 Review Questions ......................................... 1-21 

 Multiple Choice Questions for
 Online Exam .................................................. 1-22 

Unit - II 
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Chemistry 

Unit - IV 

Chapter 4 : Water Treatment and Analysis 4-1 to 4-32

Syllabus :. Hardness : Types of hardness, soap solution 
method, EDTA method. 
Effect of hard water in boilers and prevention : Boiler 
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Water softening : Lime soda process (hot lime soda and 
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Waste water : Characteristics, BOD and COD, Sewage 
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Chapter 5 : Electrochemistry and Batteries 5-1 to 5-24 

Syllabus : Electrical conductance in metals and 
electrolytes : specific conductance, equivalent 
conductance, cell constant. 

Conductance : Nature of solute, nature of solvent, 
temperature, concentration of dilution. 
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