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Chapter 12: Magnetic Effects of Electric Current (Class 10 Science) 

 

Introduction 

When electric current passes through a conductor, it produces a magnetic field around it. This 
phenomenon is known as the magnetic effect of electric current. The concept plays a vital role in the 
functioning of various devices like electric motors, generators, and transformers. 

 

1. Magnetic Field and Magnetic Lines of Force 

 Magnetic Field: It is the region around a magnetic material or a moving electric charge where 
the force of magnetism is exerted. 

 Magnetic Field Lines: Imaginary lines used to represent a magnetic field. These lines emerge 
from the North Pole and merge at the South Pole. 

o Properties of Magnetic Field Lines: 
1. They never intersect. 
2. They are closer near the poles, indicating a stronger magnetic field. 
3. The direction of magnetic field lines inside a magnet is from the South Pole to 

the North Pole. 
 Magnetic Field due to a Current-Carrying Conductor: 

o Oersted’s Experiment: Demonstrated that a current-carrying conductor produces a 
magnetic field around it. 

 

2. Magnetic Field Due to a Straight Current-Carrying Conductor 

 The direction of the magnetic field produced by a straight current-carrying conductor can be 
determined using the Right-Hand Thumb Rule: 

o Right-Hand Thumb Rule: Imagine holding the conductor in your right hand with the 
thumb pointing in the direction of the current. The curl of the fingers shows the 
direction of the magnetic field around the conductor. 

 

3. Magnetic Field due to a Circular Loop 
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 The magnetic field lines near the wire are circular and centered on the wire. Inside the loop, the 
lines become straight and perpendicular to the plane of the loop. 

 The magnetic field at the center of the loop is stronger because the magnetic field lines are 
closer together. 

 

4. Solenoid and Electromagnet 

 Solenoid: A coil of wire with many turns that produces a uniform magnetic field when current 
passes through it. 

 Electromagnet: A type of magnet in which the magnetic field is produced by the flow of 
electric current through a solenoid. 

o Application of Electromagnets: Used in devices such as electric bells, loudspeakers, 
and cranes for lifting heavy magnetic materials. 

 

5. Force on a Current-Carrying Conductor in a Magnetic Field 

 A current-carrying conductor placed in a magnetic field experiences a force. The direction of 
this force is given by Fleming’s Left-Hand Rule: 

o Fleming’s Left-Hand Rule: Hold the thumb, forefinger, and middle finger of your left 
hand at right angles to each other. If the forefinger points in the direction of the 
magnetic field and the middle finger points in the direction of the current, then the 
thumb points in the direction of the force. 

 This principle is used in electric motors to convert electrical energy into mechanical energy. 

 

6. Electric Motor 

 Electric Motor: A device that converts electrical energy into mechanical energy by using the 
magnetic effect of current. 

o Working Principle: A current-carrying coil placed in a magnetic field experiences a 
force, causing it to rotate. This rotation is used to perform mechanical work. 

o Components: 
1. Armature: A rectangular coil of wire. 
2. Magnetic Field: Provided by permanent magnets. 
3. Commutator: A split ring that reverses the direction of current every half turn, 

ensuring continuous rotation. 
4. Brushes: Carbon or metal brushes that maintain contact between the 

commutator and external circuit. 
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7. Electromagnetic Induction 

 Electromagnetic Induction: The process of generating electric current by moving a conductor 
through a magnetic field. 

o Faraday’s Law of Electromagnetic Induction: Whenever there is a change in the 
magnetic field linked with a conductor, an induced current is produced in the conductor. 

o Fleming’s Right-Hand Rule: Used to determine the direction of the induced current. If 
the thumb points in the direction of motion, the forefinger in the direction of the 
magnetic field, then the middle finger points in the direction of the induced current. 

 

8. Electric Generator 

 Electric Generator: A device that converts mechanical energy into electrical energy using 
electromagnetic induction. 

o Working Principle: When a coil rotates in a magnetic field, an electric current is 
induced in the coil. 

o Types of Electric Generators: 
1. AC Generator: Produces alternating current. 
2. DC Generator: Produces direct current. 

 

9. Domestic Electric Circuits 

 Household Wiring System: Involves three types of wires: 
1. Live Wire (Red): Carries current to the appliance. 
2. Neutral Wire (Black): Completes the circuit by carrying current away from the 

appliance. 
3. Earth Wire (Green): Provides safety by directing excess current to the ground. 

 Fuse: A safety device used to protect electrical appliances by breaking the circuit when the 
current exceeds a safe limit. 

 

Important Diagrams 

1. Magnetic Field lines around a bar magnet. 
2. Magnetic field due to a straight current-carrying conductor. 
3. Magnetic field due to a circular loop. 
4. Structure of a solenoid and an electromagnet. 
5. Working of an electric motor. 
6. Working of an electric generator. 
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Practice Questions 

1. State the Right-Hand Thumb Rule. 
2. Explain the working of an electric motor with a neat diagram. 
3. What is electromagnetic induction? Explain with the help of Faraday’s experiment. 
4. Distinguish between an AC generator and a DC generator. 
5. What is the function of a fuse in domestic circuits? 
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