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 Charge 

Each matter contains some protons, electrons and neutrons. The charge possessed by proton is called 

positive charge () while the charge possessed by electron is called negative charge (). Neutron has the 

particle that has no charge. Like charges repel each other while unlike charges attract each other. Electric 

charges are made up of positive charges (protons) and negative charges (electrons). 

Conductors and Insulators 

 Conductors are those materials in which electrons are free to move anywhere inside the matter like, 

aluminium, copper etc. All metals are conductors. 

Insulators are those materials in which electrons are not free to move anywhere like, plastic, wood etc. 

Electric Current 

The flow of electric charge is known as electric current. Electric current is denoted by letter I. Electric 

current is expressed by the rate of flow of electric charges. Rate of flow means the amount of charge 

flowing through a particular area in unit time.  

If a net electric charge (Q) flows through a cross section of any matter in time t, 

I= Q/t 

SI unit of electric current is ampere (A). 

 If positive charge flows, direction of electric current is same as direction of flow of charge. 

 If negative charge flows, direction of electric current is opposite to direction of flow of charge. 

 



Potential Difference 

Potential difference between two points is the work done per unit charge in taking the charge from one 

point to another. 

V= W/Q 

1 volt is the potential difference between two points if 1 J of work has to be done in taking 1 C charge 

from one point to another. 

As water flows from high level to low level similarly, electric current flows from high potential to low 

potential. 

Cell: The Difference of potential may be produced by a battery, consisting of one or more electric cells. 

Potential difference across the terminals of the cell generated due to chemical reaction within the cell. 

When cell is connected to a conducting wire, current flows from high potential to low potential. 

Electric circuit 

Electric circuit is a continuous and closed path of electric current. 

Circuit Diagram 

We know that electric circuit is a continuous path consisting of cell, switch (plug key), electric 

components and connecting wires. Electric circuits can be represented conveniently through a circuit 

diagram. 

A diagram which indicates how different components in a circuit have to be connected by using symbols 

for different electric components is called a circuit diagram. 

Ammeter: An apparatus to measure the value of current. It is always connected in series in a circuit 

through which the current is to be measured. 



Voltmeter: An apparatus to measure the potential difference between two points in an electric circuit. 

It is always connected in parallel across the points between which the potential difference is to be 

measured. 

 

Definition of Ohm’s law or State Ohm’s law | what is a Ohm’s law 
According to George Simon Ohm,    

Ohm’s law definition- The potential difference or voltage (V) across the ends of an Ohmic conductor is 

directly proportional to the current (I) flowing through the ohmic conductor, provided the physical 

condition remains constant or unchanged.” 

In other words, we can also define the Ohm law- 

“Ohms law states that the current flowing in a conductor is directly proportional to the applied voltage 

across the ends of the conductor at constant physical condition.” 

That means,                              V ∝ I       

Or,                                             V = IR      ……….. (1) 

Where, V = Potential difference across the ends of conductor,  

               I = current flowing through the conductor  

               R = proportionality constant also known as Resistance of the circuit. 

 

 

From above equation- (1)         R = V/I  

 

The SI unit of the resistance is Volt/Ampere which is also known as “Ohm“. Resistance represents as by a 

symbol that is “Ω” (Omega). 

RESISTANCE 

The meaning of resistance is barrier or obstruction. 

Therefore, “The measure of barrier or opposition to current flow in any conductor or circuit is 

resistance.”  



 
Unit of electrical resistance = Ohm (Ω), Unit of voltage = Volt (V), 

Unit of Electrical Current = Ampere (A) 

So,  

Definition of 1 Ohm:- 

“When the voltage at the ends of the conductor is 1 volt and the current flowing in the conductor is 1 

ampere, the resistance of the conductor will be 1 ohm.” 

Important Points related to resistance:-  

1. Resistance of a substance depends on the kind of substance and its physical conditions. 

2. The resistance of metallic materials increases with increasing temperature. 

[Example of metallic material – Copper, Aluminum, Gold] 

3. Insulators have very high resistance because they do not have free electron. 

 

CIRCUIT DIAGRAM FOR EXPERIMENTAL VERIFICATION OF OHM’S LAW 

 
Verification of ohm's law: It can be verified as in this we connect the circuit as shown in the figure. 

In this, a rheostat is introduced whose resistance can be increased or decreased. In the first case, the 

resistance of rheostat is kept minimum and accordingly when we switch on the current, the ammeter 

records the magnitude of the current and voltmeter records the potential difference- we take their values 

as I1 and V1. Now the slider of rheostat is moved such that its resistance increases slightly and then again 

ammeter and voltmeter take the reading as I2 and V2. Likewise, we take 5 consecutive readings and after 

comparing them we concluded that V1/I1=V2/I2=V3/I3 and so on. 

V-I graph ( Voltage and current graph for Ohmic conductor):- 

Now from the observation table draw the graph of voltage (on the y-axis) vs. current (on the x-axis). We 

will get the following result. 

 
V-I graph characteristics 

1.) This graph will be of a linear equation that will pass through the origin. 



2.) The V-I graph will be a straight line. 

3.) As the value of voltage increases in the circuit, the value of the current will also increase in the same 

proportion. 

4.) The ratio of voltage and current will remain constant in all phases. 
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