
 

 1. Definition: 

 A solenoid is a coil of wire wound in the form of a helix. 
 When an electric current passes through the coil, it produces a magnetic field along the 

axis of the coil. 

 2. Construction: 

 Solenoids are typically made by wrapping an insulated wire around a cylindrical core, 
such as a rod or a hollow tube. 

 The number of turns, diameter, and length of the wire affect the strength and 

characteristics of the magnetic field produced. 

 3. Magnetic Field: 

 Inside the solenoid, the magnetic field lines run parallel to the axis of the coil and are 
strong and uniform. 

 Outside the solenoid, the magnetic field resembles that of a bar magnet, with field lines 
emerging from one end and entering the other end. 

 4. Applications: 

 Electromagnets: Solenoids are used as electromagnets in various applications, such as 
electric bells, door locks, and relays. When the current is switched on, the solenoid 
generates a magnetic field that attracts a ferromagnetic armature, producing 
mechanical motion. 

 Inductors: Solenoids are used as inductors in electrical circuits to store energy in the 
form of a magnetic field. They are commonly found in transformers and electronic 
filters. 

 Valves and Actuators: Solenoids are used in pneumatic and hydraulic systems to 
control the flow of fluids by actuating valves. When the solenoid is energized, it moves a 
plunger or a piston to open or close the valve. 

 5. Factors Affecting Strength: 

 The strength of the magnetic field produced by a solenoid depends on factors such as 
the number of turns of wire, the current flowing through the coil, and the permeability 
of the core material. 

 6. Right-Hand Rule: 

 The direction of the magnetic field inside the solenoid can be determined using the 
right-hand rule: if you wrap your right hand around the solenoid with your thumb 
pointing in the direction of the current, your fingers curl in the direction of the magnetic 
field lines. 



Understanding solenoids and their magnetic properties is important in various fields, 
including electrical engineering, electromagnetism, and industrial automation. They play a 
crucial role in many devices and systems that rely on the generation and control of 
magnetic fields. 
 


