
1.1 Electric Circuit 

 
An electric circuit is a closed conducting path through which an electric current either flows or is 

intended to flow. The basic electric circuit consists of 
a) Source of energy 

b) Two conductors connecting the source and the load to transfer the energy. 

 
  Fig.1.1 Electric circuit with resistive load 

 

Network: 

 

Component of circuit elements are resistor, inductor and capacitor, voltage source and current source. 

An interconnection of circuit elements is called a network. 

 

Linear Circuit: 

The parameters of linear element remains constant i.e the parameters do not change with current or 
voltage applied to the element(i.e R,L,C ).The linear element shows linear characteristics of voltage 

vs. current (for constant  temperature and frequency).  

 

Fig. 1.2 

  

 

 

 

Non Linear Circuit:  
 

In a non linear electric circuit  is an electrical element which does not have a linear relationship 

between current and voltage. Examples are diode, transistors and semiconductor devices. The 

current I through a diode is a non-linear function. 

   

https://en.wikipedia.org/wiki/Electronic_circuit
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https://en.wikipedia.org/wiki/Semiconductor


 
Fig. 1.3 

Bilateral circuit: 
 

Bilateral circuit is one whose properties and characteristics are same in either direction. For example, 

a resistor , if it is connected right to left or left to right whose properties and characteristics are same. 

 

Unilateral Circuit: 

 

Unilateral circuit is the circuit where properties and characteristics change with the direction of 
operation (direction current). Diode rectifier is the best example of unilateral circuit. 

 

1.2 Electrical Sources 
There are two types of electrical sources. 

 Independent Sources and 

 Dependent sources. 

 

Independent Sources:    

 

The strength of voltage or current is not changed by any variation in the connected network the source 

is said to be either independent voltage or independent current source. In this, the value of voltage or 

current is fixed and is not adjustable. 

                                                                                                     

a) Independent Voltage Source Symbol              b)  Independent Current Source Symbol 

                                                               Fig.1.4 

Dependent Sources:  

 

The output voltage or current of a dependent source is determined by one of the parameters associated 

with another component in the circuit.  

 

Dependent Sources are classified as: 

                                                                                                  



i) Voltage controlled voltage source                             ii) Current controlled voltage source  

                                                                                           

iii) Voltage controlled current source                         iv) Current controlled current source  

                                                                 Fig.1.5 

Node:  A node is the point of connection between two or more branches. A node is a point where two 

or more circuit elements meet. 

 

Branch: A branch represents a single element such as a voltage source or a resistor.  

 

 Active Element: The active elements generate energy. Batteries, generators, operational amplifiers 
etc are active elements. 

Passive Element:  A passive element is an electrical component that does not generate power, but 

instead dissipates, stores, and/or releases it. Passive elements include resistances, capacitors and 

inductors. 

Loop:   A loop is a closed path in a circuit where two nodes are not traversed twice except the initial 

point.  

 

Mesh: A mesh is a closed path in a circuit with no other paths inside it, in other words, a loop with 

no other loops inside it. 

 
Fig.1.6 

 

 

In the above fig.1.6, we find that the circuit has 2 nodes and 3 meshes (independent loops) 

 

 

1.3 Kirchoff’s Laws 

 
There are some simple relationships between currents and voltages of different branches of an 

electrical circuit. 

 

Kirchhoff’s Current Law (KCL): 

 

If we consider all the currents enter in the junction are considered as positive sign, then convention of 

all the branch currents leaving the junction are negative.  



 
Fig.1.7 

 
Mathematically we can write,    i1 + (-i2) + i3 + i4 + (-i5) = 0 

 

 

Kirchhoff’s Voltage Law (KVL): 

This law deals with the voltage drops at various branches. 

 

Fig.1.8 

Mathematically we can write, E1+ V1-V2-E2 =0 

 

 

 

 

Sign of Battery 

 

 
Fig.1.9 

 
For a battery, the polarity is usually indicated on the battery with “+" or “-” near one of the terminals.  

 

 

Sign of Resistor Voltage Drop Polarity 



 
Fig.1.10 

 
The direction of current flow through a resistor determines the polarity of resistors 

1.4 Source Equivalence and Conversion 

Source transformation is simplifying a circuit solution by transforming a voltage into a current source, 

and vice versa.  

Conversion of voltage source to current source  

  Convert the constant voltage source shown in figure 1.11 to constant current source. 

 

Fig.1.11 

      

Conversion of current source to voltage source 

 Convert the constant current source shown in figure 1.12 to voltage source. 

 

Fig.1.12 

We have to do same inverse procedure. 

 

https://en.wikipedia.org/wiki/Electric_current

