






WHAT WILL WE STUDY ?

• Charges and Static Electricity

• Coulomb’s Law of Electrostatics

• Electric Field

• Electric Potential and Potential Difference

• Electric Current

• Ohm’s Law

• Resistance and Resistivity

• Combination of Resistors

• Internal Resistance, Series and Parallel Combination of Cells

• Kirchoff’s Law

• Electric Energy, Power and Heating Effects



CHARGE

• Charge is that property of an object by virtue of which it apply electrostatic 

force of interaction on other objects. 

• Charges are of two types (i) Positive charge (ii) Negative charge 

• Like charges repel and unlike charges attract each other.



BASIC PROPERTIES OF CHARGE

• Quantisation of Charge :  Charge on any object can be an integer multiple of a 
smallest charge (e).

• Conservation of Charge : Charge can neither be created nor be destroyed, but 

can be transferred from one object to another object. 



STATIC ELECTRICITY



Coulomb’s Law

• The force of interaction between any two point charges is directly proportional to 

the product of the charges and inversely proportional to the square of the distance 

between them.



Electric Field

• The space in the surrounding of any charge in which its influence can be 

experienced by other charges.

• It is a vector quantity and its direction is in the direction of electrostatic force 

acting on positive charge.

• Its SI unit is NC-1 or V/m.



ELECTRIC POTENTIAL

• Electric potential at any point is equal to the work done per unit positive charge in 

carrying it from infinity to that point in electric field.

• It is a scalar quantity. Its SI unit is J/C or volt.



POTENTIAL DIFFERENCE

• The potential difference between two points A and B is equal to the work done by 

the external force in moving a unit positive charge against the electrostatic force 

from point B to A along any path between these two points.



ELECTRIC CURRENT 

•    

• The conventional direction of electric current is opposite to the direction of 

motion of electrons.



DRIFT VELOCITY

When a potential difference is applied across the ends of a conductor, the free 

electrons in it move with an average velocity opposite to the direction of 

electric field, which is called drift velocity of free electrons. 



OHM’s LAW

• If physical conditions of a conductor such as temperature remains unchanged, then 

the electric current (I) flowing through the conductor is directly proportional to the 

potential difference (V) applied across its ends. 

       

          



OHMIC AND NON-OHMIC RESISTANCES



RESISTANCE

• The obstruction offered by any conductor in the path of flow of current is called its 

electrical resistance.



RESISTIVITY



COMBINATION OF RESISTORS 



COMBINATION OF RESISTORS 





CELLS AND INTERNAL RESISTANCE



CELLS – SERIES AND PARALLEL CONNECTION



CELLS – SERIES AND PARALLEL CONNECTION



KIRCHOFF’S LAWS



ELECTRIC ENERGY



ELECTRIC POWER



HEATING EFFECT

• When current I flows through a conductor of resistance R for a time t, then heat 

generated in it is given by , 



SUMMARY

• Charges and Static Electricity

• Coulomb’s Law of Electrostatics

• Electric Field

• Electric Potential and Potential Difference

• Electric Current

• Ohm’s Law

• Resistance and Resistivity

• Combination of Resistors

• Kirchoff’s Law

• Electric Energy and Heating Effects
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