
Electric Circuits  

There are two types of electric circuits 

i) Passive circuits   ii)  Active circuits 

The circuits which contains resistors, capacitors and inductors are called passive 

circuits.  And the circuits contain diode, transistors, integrated circuits are called 

active circuits. 

In resistors circuits, current is directly proportional to applied voltage. The 

capacitors require current is directly proportional to the rate of change of voltage and 

in inductors the voltage required is directly proportional to the rate of change of 

current  

Resistors   

The resistors are the electric component which have some value of resistance. It 

means it is a current limiting component. So every circuit act as a short circuit 

without resistor. 

Some uses of resistors are: 

i) To establish proper values of circuit voltage due to IR drops 

ii) To limit current 

iii) To provide load  

Types of resistors 

There are mainly two types 

i) Wire-wound resistors 

ii) Carbon resistors 

 

Wire-wound resistors 

They are constructed from a long wire wounded on a ceramic core. The length of 

wire and its resistivity determine the resistance. The Rheostat is one of example.The 

wire-wound resistors where large power dissipation is required and for shunting the 

meter. 

Carbon composition resistors They are made by fine carbon mixed with a 

powered insulating material with a proper ratio. This material is enclosed in a 

plastic case for insulation and mechanical strength. The two ends of the carbon 

resistance element are joined to metal caps with leads of thin  wire for connection 

in a circuit as shown 

 

 

 



 

Variable Resistors 

These are the resistors whose resistance can be changed between zero and a 

certain maximum value. This is wire or carbon type.as shown in the fig. the 

sliding arm is attached to the shaft which can be rotated almost in a complete 

circle. As the shaft rotates, the point of contact of the sliding arm on the circular 

carbon resistance, which changes the resistance from terminal B and the terminal 

of stationary resistance. If fig(a) the resistance between A and B increases, where 

as between B and C decreses. But in fig(b) the resistance between B and C 

increases and decreases between B and A.     

 

 

Resistors Colour Code 

The resistance of the carbon resitors can be determined by using colour code 

 

 

 

 

 

 

 



 

Inductor it is another basic electric component, it is simply a coil wound on a core 

of suitable material. There are different types (a) air core inductor (b) iron core 

inductor and ferrite-core inductor. 

In the air core inductors, the wire wounded on insulating material like cardboard or 

air. The air core inductor has the least inductance. Where as in iron-core the coil is 

wound over a solid or laminated iron-core. The iron core inductor increases the 

inductance. 

 

 

Ferrite-core Inductor 

In this type of inductors, the coil is wound on feromagnetic called ferrite. The ferrite 

is a solid material consisting of fine particle of iron powder embedded in an insulting 

binder.the firrite minmize the eddy current loss. These inductors have high 

inductance value. 

Inductance of an inductor  

Inductance is the property of the coil which opposes any change of current through 

it, it is represented by L and its unit is Henry(H). the inductance of the coil is given 

 

 



The inductance of iron core inductor is 

 

The inductance is also defined as the ratio of induced voltage to the rate of change 

of current. The unit of inductance is henry(H) and defined as the emf of 1 volt is 

induced if the current changes at the of 1 amp/sec  

 

 

 

 



 

 

By inductive reactance means the resistance of the inductor. As inductor is an AC 

component that it only respond upon the frequencies of AC signal where as it behave 

as close switch for DC source because the frequeny of DC source is zero. 

Thus inductive reactance is the opposition to the sinusoidal current in an inductor. 

The symbol for inductive reactance is XL and its unit is ohm(Ω). 

The formula for inductive reactance is XL= 2 π f L 

Example 

A sinusoidal voltage of 10kHz is apllied across an inductor of inductance 5mH. 

Determine the inductive reactance?  

 

 

 

 

Reactance for series or parallel inductors 

If the number of inductors are connected in series, the total reactance can be 

determined as 

 

But if the inductors are connected in parallel, then the total reactance is  



 

For two inductors in parallel, the reactance can be determined as 

 

Example 

Wtat is the total reactance of the following circuits. 

 

Ohm’s Law for Inductors 

 

Capacitor 

Capacitor is an other passive component that is used in electric circuit. It is used to 

store charge.A capacitor consists of two conducting parallel plates seperated by an 

insulating matrial called dielectric for example air, mica,ceramic,paper etc.The 

construction and symbolic representation of capacitor is 

 

 

Charging of Capacitor 

When the conducting plates of a parallel plate capacitor are connected with a DC 

source,one plate become positively charged and other become negatively charged as 

shown in fig. the left fig show an uncharged capacitor and the right fig show charged 

capacitor. 



 

Capacitance 

The capacitance measures the capacitor’s ability to store charge. It is the ratio 

charge to applied voltage. 

C = 
𝑸

𝑽
 

By rearranging this equation we get anpther two formula i.e. Q = CV and 𝑽 =
𝑸

𝑪
 

Unit of capacitance 

The farad (F) is the basic unit of capacitance. One farad is the amount of capacitance 

when one coulomb of charge is stored with one volt across the plates.   

Most capacitors used in electronics circuits have capacitance values in microfarads 

(µF) and picofarad (pF). 1 µF = 1x10-6F and 1 pF = 1x10-12F 

Capacitance of a capacitor may also defined in terms of its property to oppose the 

rate of change of voltage in the circuit. In this case  

𝐶 =
𝐼

𝑑𝑉
𝑑𝑡⁄

 

Where     𝑑𝑉
𝑑𝑡⁄ = rate of change of voltage  

  I = charging current 

If I= 1Amp and 𝑑𝑉
𝑑𝑡⁄  = 1volt/sec, then C= 1Farad 

Hence 1 Farad may be defined as capacitance when 1 Amp current flow as the 

applied voltage across the plates changes 1volt/1 sec. 

 

 

 



Example 

 

Physical Characteristics of a capacitor 

The following parameters upon which the capacitance of a capacitor depend (i) plate 

area (ii) plate seperation (iii) medium or dielectric constant. 

(i) Plate area 

Capacitance is directly propertional to the physical size of the plates as 

determined by the plate area. The greater the effective area the more charge store 

so more capactance, the smaller the effective area, small charge store hence less 

capacitance as shown in fig.  

 

(ii) Plate seperation 

Capacitance is inversely propertional to the seperation between the plates. A 

greater seperation store less charge. 

 

 

 

 

 

Dielecrtic Constant 

The insulating material between the plates of capacitor is called dielectric. Every 

dielectric material has ability to establish the electric field is called dielectric 

constant or relative permittivity. Capacitance is directly propertional to dielectric 

constant. For air its value is nearly 1. Some typically values 



 

 

 

Example 

 

 

 

 



Combination of capacitors 

There are two combinations (i) series combination (ii) parallel combination. 

Series Combination 

By series combination means the 

capacitors are placed side by side as 

shown in fig. 

The following points should be 

noted when capacitor are connected 

in series, 

1. Charge on each capacitor will be same irrespective of its capacitance. 

2. Potential difference across each capacitor is different and inversely 

propertional to its capacitance. 

3. Sum of voltages across each capacitor equal the applied voltage. 

V = V1+V2+V3 

4. The combined capacitance is given as  

1

𝐶
=

1

𝐶1
+

1

𝐶2
+

1

𝐶3
 

𝑇ℎ𝑢𝑠 in series arrangment the combined capacitance will be less than 

individal capacitance. 

𝐼𝑛 𝑡ℎ𝑒 case of two capacitors in series, the charge on each capacitor is same 

but voltages are different. Then  

 
 

 

 



 
 

 

 



 

 

 

 


