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Experimental trials
Michael Faraday-1931

This law shows the relationship between electric circuit and 
magnetic field

A coil is connected to a galvanometer snd a magnet is moving trought it;

he found how emf is induced in the coil when flux  linked with it changes                                    

emf: voltage generated

flux: φ=BA                             B= 𝐵

A: surface area at right angle with 𝐵

http://www.electrical4u.com/electric-circuit-and-electrical-circuit-element/
http://www.electrical4u.com/what-is-magnetic-field/


POSITIONS BETWEEN MAGNET AND COIL

Position of magnet Deflection in galvanometer

Magnet at rest No deflection in galvanometer

Magnet moves towards the coil Deflection in galvanometer in one direction

Magnet is held stationary at same position (near the 
coil)

No deflection in galvanometer

Magnet moves away from the coil Deflection in galvanometer but in opposite direction

Magnet is held stationary at same position (away from 
the coil)

No deflection in galvanometer

Faraday concluded:
whenever there is relative motion between conductor and a magnetic field, the flux linkage with a coil changes 
and this change in flux induces a voltage across a coil.
See video cartoon : https://www.youtube.com/watch?v=yA8gZM3fghc

https://www.youtube.com/watch?v=yA8gZM3fghc


Faraday’ Statements

Any change in the magnetic field of a coil of wire will cause an emf
induced in the coil.

This emf induced is called induced emf

if the conductor circuit is closed             the current will also circulate 
through the circuit , it is called induced current. 
Magnetic field should change if  something:

1. moved a magnet towards or away from the coil

2. moved the coil into or out of the magnetic field.

3. changed the area of a coil placed in the magnetic field

4. rotated the coil relative to the magnet.

http://www.electrical4u.com/what-is-magnetic-field/
http://www.electrical4u.com/what-is-magnetic-field/


Faraday Law Formula

It states that the magnitude of emf induced in the coil is proportional (∝) to the 
rate of change of flux (⍙ϕ) throught time (⍙t ) linked with the coil. 

The flux linkage of the coil is the product of number of turns( N )in the coil and flux 
associated with the coil.

efm ∝ N
⍙ϕ
⍙t

Furthermore, considering  Lenz law:

efm=-N
⍙ϕ
⍙t



How to increase efm induced in a coil

• By increasing the number of turns in the coil ( N ) 

• By increasing magnetic field strength  B surrounding the coil (⍙ϕ= ⍙(BA))

• By increasing the speed of the relative motion between the coil and 
the magnet (⍙t )

http://www.electrical4u.com/what-is-magnetic-field/


Lenz completes the law by adding a minus NOBEL prize-1834

The polarity of the induced emf is such that it produces a current 
whose magnetic field opposes the change which produces it



Applications of Faraday Law (1)

• Electrical Transformer

It is a static ac device which is used to either step up or step down voltage or current. It is used in 
generating station, transmission and distribution system

The basic principle behind working of a transformer is the phenomenon of mutual induction between 
two windings linked by common magnetic flux.

When, primary winding is connected to a source of alternating voltage, alternating magnetic flux is 
produced around the winding. Most of the flux gets linked with the secondary winding which is called as 
'useful flux' . EMF gets induced in the secondary winding according to Faraday's law of electromagnetic 
induction

VP  - is the Primary Voltage

VS  - is the Secondary Voltage                                                                     

𝑁𝑝

𝑁𝑆
=

𝑉𝑃

𝑉𝑠
TURNS  RATIO

NP  - is the Number of Primary Windings

NS  - is the Number of Secondary Windings

http://www.electrical4u.com/voltage-or-electric-potential-difference/
http://www.electricaleasy.com/2014/02/faradays-law-and-lenzs-law-of.html


Applications of Faraday Law (2)

Induction Cooker
It uses one of the odd quirks of electromagnetism: if you put certain materials into a rapidly 
alternating magnetic field, the material absorbs the energy and heats up. That's because the field 
creates electrical currents inside the material, and the resistance of the material converts this 
electrical energy into heat, which is transferred to the food inside the pan.



Applications of Faraday Law (3)

• Electromagnetic Flow Meters

It is used to measure velocity of blood and certain fluids. When a magnetic field is applied 
to electrically insulated pipe in which conducting fluids are flowing, then according to 
Faraday's law, an electromotive force is induced in it. This induced emf is proportional to 
velocity of fluid flowing .

• See video: https://www.youtube.com/watch?v=f949gpKdCI4

http://www.electrical4u.com/what-is-magnetic-field/


Activity 1
open ended question 

1. What will  it happen in galvanometer  when the magnet  is at rest or it  

moves toward the coil?  

 

2. List the four condition in which  the magnetic field change.   

 

3. Explain the Faraday-Lenz law. 

 

4. How should you  increase the  efm induced in a coil ? 

 

5. Explain the  “minus” of Lenz law. 



Activity 2

• Verify the electrical transformer-law

• Electrical power transformer is a static device which transforms electrical energy 
from one circuit to another without any direct electrical connection and with the 
help of mutual induction between two windings. It transforms power from one 
circuit to another without changing its frequency but may be in different voltage
level.

• According to Faraday's law of electromagnetic induction:

• The winding which takes electrical power from the source, is generally known as 
primary winding (incoming voltage 𝑽𝟏 ) of transformer. Here in our above 
example it is first winding. The winding which gives the desired output voltage 𝑽𝟐
due to mutual induction in the transformer, is commonly known as secondary 
winding of transformer.

• Equation  :      
𝑉2

𝑉1
=

𝑁2

𝑁1
= 𝑛 %

http://www.electrical4u.com/electrical-power-transformer-definition-and-types-of-transformer/
http://www.electrical4u.com/what-is-inductor-and-inductance-theory-of-inductor/#Mutual-Inductance
http://www.electrical4u.com/voltage-or-electric-potential-difference/
http://www.electrical4u.com/faraday-law-of-electromagnetic-induction/
http://www.electrical4u.com/electric-power-single-and-three-phase/


                                                                                        

 

 

 

  

Test goal. 

Measuring the output voltage 𝑉2 , fixing the input voltage 𝑉1  and varing n ( setting for each test 

the transformation ratio  (N2 / N1) = n  on transformer by changing terminals ). 

 

 



Instruments  apparatus 

It needs:  

 

1. a power supply 

2. one or two  voltmeters 

3. an electrical transformer with variable n =
𝑁2

𝑁1
 

 
Electrical Circuit 

   

 
 

Apparatus photo 

 

 

 
 

 

 



 
 

 

Experimental data 

 

𝑽𝟏 𝑽𝟐 n ⍙𝑽𝟏 ⍙𝑽𝟐 

     

     
     

     

     
 
⍙𝑉1: relative error on 𝑉1 

⍙𝑉2: relative error on 𝑉2. 

 

 

 

 At the end the students must do a “report” about the experiment. 


