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PREFACE 
 

 
 

 This Graphic Novel is a way for learners to look at Physics through a different lens in 

a more enjoyable and accessible way. The aim of this Graphic story is to make 

learning a fun. 

 
  The story aims to inspire students to understand Faraday’s law of Electromagnetic 

Induction (Self- Induction, Lenz’s Law, Mutual- Induction, Eddy currents, A.C. 

generator and Transformer) learnt in the cocooned environment of the classroom with 

the real world where these concepts are applied. Each concept has been illustrated 

with examples from day to day life to facilitate its easy understanding. 

 
 The story moves forward with the two children who in order to satisfy their inquisitive 

nature find different ways of obtaining information from their father, mother, a lineman 

and an electrician. 

 
 The novel is an effective medium of integration of art with Physics. The art in the 

novel will make learning enjoyable and easier for readers to relate the characters and 

understand Physics in similar situations. 



Learning Outcomes 
 

❖ The students will learn the principle of electromagnetic induction, it’s 
significance and importance in our daily life. 

 
❖ The chapter introduces the terms magnetic flux and magnetic 

flux linkage. 

 
❖ The students will understand the direction of induced current and their 

associated fields. 

 
❖ They will understand the principle of a simple A.C. generator. and how 

to generate electricity using electromagnetic induction. 

 
❖ They will also understand the working of a transformer. 
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Sharma family decided to visit the Taj Mahal during vacation. They took a taxi to Jammu 

Tawi railway station. For entering the platform, they had to cross the security check .  

Everyone crossed the security gate except the mother. While crossing it, an alarm rang and 

during checking, it was found that there was an iron knife inside the mother’s bag. 

 

 

 

 

 

JAMMU TAWI 



Bhai, how did this 
police man come to 
know that mummy 
is having a knife in 

her bag? 

 

There was an alarm 
sound while 
mummy was 

crossing the security 
gate. 

 

JAMMU TAWI 



 
 

Bhai, why was 
there an alarm 

sound ? 

 

When a person carrying any 
heavy metallic item crosses 

through the security gate, an 
alarm sound is produced. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

I know that it is a 
physical phenomena. 

What is the 
phenomena ? 



Bhai, let’s ask this 

completely from 

papa that why a 

alarm sound is 

produced when a 

person caring any 

metallic item passing 

through the security 

gate 

This is a very important and useful concept of Physics ,that’s why an alarm sound is 

produced when a person carrying any metallic item passes through the security gate. 
 

 

 

 

 
 

Bhai, let’s ask Papa 
about this. 

 
 

Papa, please explain 
this phenomena. 

Dear children, I will 
explain it in the 

train . 



 
 
 
 
 
 
 
 

This phenomena is 
electromagnetic 

induction. 

Electromagnetic induction 
(EMI) is a phenomena of 

inducing an emf 
(Electromotive Force)or an 

induced current when there 
is change in the magnetic 

flux. 

 
 
 
 
 

What is the meaning 
of magnetic flux? 



 

 
 

Papa, can I try ? 

 
Yes dear tell. 

Magnetic flux 
means the 
effect of 

magnet on 
nearby things. 

Very good! 
Well tried. 
Flux means 

anything 
coming out. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

How does it 
work? 

It is a relative motion between a 
magnet and a coil. 

It means the change in the 
number of magnetic field 
lines that result into an 
increasing or decreasing 

magnetic field associated 
with a closed surface. 

Magnetic flux 

When a magnetic 

field of magnetic 

flux density B 

passes 

perpendicular to 

an area A, the 

magnetic flux,  

passing through 

the area is given 

by 

 = BA 

→ It is a scalar 

quantity. 

→ It is measured 

in Weber (wb). 



Dear children, when a person carrying a knife or any heavy metallic object crosses the 

magnetic field, it changes the magnetic flux, which produces an induced EMF across the coil 

itself, this is self induction. 

Okay Papa 

Papa, how was 
the knife detected 
in Mama’s purse? 

thank you. 

 
 

➢ Induced e.m.f. by changing the 
strength of magnetic field. 

➢ Induced e.m.f. by changing the 
area(Motional e.m.f.). 

➢ Induced e.m.f. by changing the 
orientation of the coil with respect to 

the magnetic field. 

Methods of producing induced e.m.f. : 

Absolutely 
Right. 

Okay! It means current 
will be produced in it. 



Both the children are very excited as they know the fact and phenomena behind this 

security check. 
 

See, there is a 
security man for 

checking. 

Mama, please check 
your bag again. 



Anil narrates and explains this phenomena to his classmates and they enjoy the whole 

story and get knowledge of EMI. 
 

 

 

 

Self-Induction 
As   I 

  = LI, L is known as 
Coefficient of self Induction 
According to Faraday’s law 

E = - d  /dt 
E = - d/dt (LI) 
E = -L dI /dt 

SI unit of self inductance is 
Henry (H). 

 Faraday’s Law 

It states that the induced 

emf is proportional to the 

rate of change of flux. 

Formula → E = - d /dt 

Negative sign indicates that 

direction of induced emf is 

opposite to the cause which 

produces it (Lenz’s law). 

Dear friends, 
today I will 

explain you the 
phenomena of 

electromagnetic 
induction. 



 
(I) Multiple Choice Questions:- 

CHECK YOUR KNOWLEDGE 

 

Q1. Due to the relative motion of a magnet with respect to a coil, an emf is induced in the coil, identify the principle 
involved- 
(a) Ampere’s circuital law (b) Faraday’s law of EMI 
(c) Gauss law (d) Biot-Savart law 

Q2. In Faraday’s experiment on electromagnetic induction, more deflection will be shown by the galvanometer, when- 
a) Magnet is in uniform motion towards the coil. 
b) Magnet is in uniform motion away from the coil. 
c) Magnet is in accelerated motion towards the coil. 
d) Magnet is at rest near the coil. 

Q3.  If both, the number of turns and core length of an inductor is doubled keeping other factors constant, then its self- 
inductance will be- 
(a) Unaffected (b) doubled 
(c)  halved (d) quadrupled 

Q4. The direction of induced current is such that it opposes the very cause that has produced it. This is the law given by:- 
(a) Lenz (b) Faraday 
(c) Ampere (d) Joseph Henry 

 

(II) True/False Type Questions:- 
 

1. Self-inductance of a coil increases when an iron core is introduced in the core of the coil. 
2. The rate of change of magnetic flux through a coil is maximum when a magnet is held stationary near the coil. 

 

(III) Units of following quantities are 
TABLE A (Quantities) TABLE B (Units) 

a) Magnetic field 1) volt (V) 
b) Magnetic flux 2) tesla (T) 
c) Induced e.m.f. 3) weber (Wb) 
d) Inductance 4) henry (H) 

 Answer Key 

Multiple choice 

Table: 
question: a. 2 

1. (c) 2. (b) 

True/False: 

1. True 2. Fal 

3. (a) 4.(a) b. 3 

c. 1 

se d. 4 

 



 

 
 

Dear children, today we 
are going for a picnic. 

 

Wow! 
Maa. 

Hurray! But where 
are we going ? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Sharma family is planning to visit the Salal Dam in tehsil Reasi of district Jammu and 

nearby hydropower station through their car. The main purpose of the visit is to explain 

the production of the electricity. 

 
SUB TOPIC:- A.C. GENERATOR 



 
 

let’s ask Papa, he 
must have a very 

good plan. 

Papa, where 
are we going 

today? 



Get ready fast, we are going to see 
a beautiful dam and Salal 

hydropower station at Reasi, which 
is 50 kms away from Jammu. 



It’s a very beautiful 
place with lush 

green surroundings. 

Wow! It’s going 
to be very 
exciting. 

What is a 
hydropower 

station? 

Dear sister, it’s the place 
where the electricity is 

produced . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Papa, I am 
really 

excited. Yes my dear children 
hurry up now. 



Sharma family started their journey towards the Power Station. (Conversation in the car). 
 

 

 

 

 
 

Anil, do you know on which 
law is an A.C. generator based 

on and how does it work ? 

 
 
 

No papa. 



An A.C. generator is a 
device which converts 

mechanical energy 
into electrical energy. 

It means it is 
not generating 

any thing. 

Exactly, it converts 
one form of 
energy into 

another. 
 
 
 

 
Papa, which form of 

energies are 
converted? 

  

Yes dear, this is called 
an A.C. generator. 

Papa, what is an 
A.C. generator ? 

It’s actually an 
application of 

Faraday’s law of 
electromagnetic 

induction. 

Papa, same as that of 
self induction. Both 

work on same law as 
we have learned 

earlier. 



Hurray! 
Really papa. It’s going to 

be very interesting. 
 
 
 
 
 
 

 
Interesting as well as 

informative along 
with the natural 

beauty. 

  
 

Absolutely 
my son. 

Papa am I 
correct ? 

Water up in the dams store potential energy, when water 

starts falling downward through pipes this potential energy 

is converted into kinetic energy and into another form of 

energy that is electrical energy. 

Papa, can I 
answer? 

Yes, my 
dear. 

I have explained you that in Faraday’s law of EMI, 

when water falls with kinetic energy on turbine, it 

rotates because of that magnetic field which 

changes due to orientation inside the device which 

produces Alternating electricity. 

Thanks papa. 



 
 
 

What is the use of 
storing water ? 

The stored water has high 
potential energy due to its 

height. 

 
This is a very big dam with 
greenery everywhere. The 

temperature is also moderate. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Good, water moves 
downwards through 

these pipes. 

This moving water 
will have Kinetic 

Energy now. 



Mohan Lal Sharma taking permission from 

the electrician to go inside the hydropower 

station. 

 
Sir, we want to visit 

the generator room if 
you could please 

 

We are from Jammu. 
I am a lecturer in 

Physics and I want to 
explain the working 
of an A.C. generator 

to my children. 

 
 
 
 
 
 

Okay Sir, 

Hello! How 
can I help you? 

permit. please take 
care of the 
safety also. 



 
Papa, what is this 

big machine? 

This is an A.C. 

generator dear. 



 

Now the kinetic 
energy of water 
will convert into 
the mechanical 

Energy. 

Correct, this rotating turbine 
is connected to a rectangular 

coil called an armature. It 
will also rotate. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Be attentive now, when an 
armature will rotate its 

orientation will also change 
due to which the magnetic 

flux changes . 

What will happen 
due to changing 
magnetic flux? 

Due to change in the magnetic 
flux, an induced current will 

be produced according to 
Faraday’s law of EMI. 

Ok! 

Look! How big it is 
and how it is 

connected to these 
water pipes. 

Yes, water from the 
big pipes is falling on 

the turbine which 
rotates. 



 

One thing I want to 
know is, how does 
this current change 

to an alternating 
current? 

Look, there are round 
metallic rings called as slip 

rings which rotate 
alternatively and help this 

armature to rotate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Look, near these slip 
rings there are brushes 

which provide such 
connection without 

wear and tear. 

Papa, we finally got to 
know that the alternating 
current is produced and 
distributed with the help 

of a wire. 
 

Thanks papa 

Papa, I have one question. 
One thing rotates and 
connects to another 

stationary state. How is it 
possible? 

Very 
intelligent 
question. 

Today we learned about 
principle of an A.C. 

generator and its working. 

I hope you 
have 
understood. 



Answer Key 

 
True/False: 

1. True 2. False 3. True 4. True 

Fill in the blanks: 

1. Faraday’s law of EMI 2. Fleming’s right hand rule; induced current 3. kinetic energy; 

electrical energy 

 LET’S REVISE 
 

(I) True/False Type Questions:- 

1. The magnetic flux passing through a plane surface area, which is held perpendicular to a 
magnetic field is maximum. 

2. The rate of change of magnetic flux through a coil is maximum when a magnet is held 
stationary near the coil. 

3. The magnetic flux passing through a coil becomes twice when the number of turns becomes 
two times. 

4. An A.C. generator is based on the principle of electromagnetic induction. 

 
(II) Fill in the blanks:- 

1. An A.C. generator is based on the phenomena of …………………….. 

2. In A.C. generator, we use ……………….. to determine the direction of ………………………. 

3. In hydro power station,  ………………  of  falling water is converted into …………………… 
 
 



Papa, what is this big 
thing or an equipment 
hanging on the poles? 

Dear son, this is a 
Transformer. 

While sitting inside the car Anil saw a huge 

device and got curious to know about it. 

Papa, what is a 
Transformer? 

Wait children, I 
will let you know. 

 

SUB TOPIC:- TRANSFORMER (MUTUAL INDUCTION) 
 

 



 
 
 

Dear children on the way to 
home we will visit the Janipur 

power junction, there I will 
explain its working and 

principle. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ok papa, but this 
device is very big. Is 

it useful also? 

 
Inside the car toward the Janipur Power Junction. 



  

Anil trying to explore the concept of 

transformer . 



Pausing the video inbetween. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Papa, which 
material is used 
to make these 

coils? 

These are made up of 
copper but can be of any 

good conductor metal like 
aluminum, silver, etc. 

 
 

 
 

Papa explained 
the process of 

Self induction in 
train. 

When another 

coil is brought 

near the 

secondary coil, 

 again flux 

 changes and 

 induced 

 current is 

 produced, this 

 is called as 

 mutual 

 induction. 

 

 
Are there two 

such coils? 
 
 
 
 
 

 
Yes, one to which input is given , is 

called the Primary Coil and the 
other one from which output is 

taken is called the Secondary Coil. 

The Transformers are made up 
of a primary coil, a secondary 

coil and an iron core. The lay out 
diagram will be demonstrated. 

Let’s watch 
this video. 

Show it to 
me also. 



𝒔 

𝒔 𝒑 = - 

 
 

What is the 
principle of a 
transformer? 

 
 

A transformer is 
based on the principle 

of mutual induction 

Principle of Mutual Induction 

Inducing e.m.f. in a coil due to change of current 

with time in a nearby coil. 

𝒔 𝜶 𝑰𝒑 

𝒔 =  𝑴𝑰𝒑 Where  M is coefficient 

of Mutual Induction. 

 𝜺  =  −
 𝒅𝒔 
𝒅𝒕 

 

𝜺 = − 𝒅 
𝒅𝒕 

(𝑴𝑰  ) 𝑴 𝒅𝑰𝒑 
𝒅𝒕 

 

S.I. Unit of Mutual Induction is Henry (H). 
 
 

What is a step 
up      

transformer? 

In a step up transformer, 
number of turns in a secondary 
coil is greater than number of 

turns in a primary coil. 

Papa, there are two 
types of transformers 
in this video i.e. step 
up and step down. 

Absolutely 
right. 

They reached the Janipur Power Junction. 



This is because of Faraday’s law of EMI in 
which induced e.m.f. depends upon change in 

the flux and the number of turns. 

 

 

It should be opposite in a step 
down transformer, number of 

turns in a secondary coil is 
less than number of turns in a 

primary coil. 

Papa, but 
how does it 
change the 

current? 

 
 

They have used an iron 
core in construction. 

What is the use of this 
metallic core? 

 
 

 
This metallic core is 
used to change the 

magnetic flux. 

 
 
 
 
 
 
 
 
 
 

 

 

 
 

 
Look at the 
Junction. 



 

Wow! 
Transformer. 

There are many 
transformers. 

Alternating current from the 
power station is coming to this 
junction and then distributed 

after stepping down the 
voltage. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

But why are we using a 
step up transformer 

near the hydropower 
station? 

Ask the lineman 
he will explain 

you better. 

It means we have used step 
up transformer near the 

hydropower station. Yes my dear. 



 

Uncle, please explain 

why are we using a 

transformer? 

 
Dear let’s go inside 

the junction. 

 

 
Ok. But do not 

touch anything, be 

careful. 



 

Look at the wires 
coming from the 

power station. They 
carry the current. 

 
 

The current has to 
travel a distance of 
28 kms. How is this 

possible? 
 
 
 
 
 
 
 
 
 
 
 
 
 

Very good 
observation. This is 

possible with the help 
of a transformer. 



We use step up 
transformer, which 

converts low 
alternating voltage at 
high current into high 
alternating voltage at 

lower current. 

 
Here at junction we 

decrease voltage with the 
help of step down 

transformer for 
distribution. 

 
Otherwise high voltage 

will destroy our 
electrical equipments at 

home. 

 
 

 
Very correct. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

So transformer is used for 
long distance transmission of 

electrical signals. 

Thank you so much Uncle and 
Papa for valuable information. 



Answer Key 

 
Fill in the blanks: 

1. Henry 2. U/4 3. Power 4. 4:5 

Multiple choice questions: 

1. (d) 2. (c) 3. (d) 

 LET’S REVISE 
 

(I) Fill in the blanks:- 
1. The S.I. unit of mutual inductance is ………….. 
2. The energy stored in a coil carrying current I is u. If current is halved, then energy stored in the coil will be …………… 
3. In a primary winding of a transformer , if we connect  a D.C. supply we get no ..........output. 
4. In a transformer, the no. of turns of a primary and a secondary coil are 500 and 400 respectively. If 220 V is supplied 
to the primary coil, then ratio of currents in primary and secondary coils is ................................... 

 

(II) Multiple choice Question:- 
1. A Transformer is an electrical device used for 

a) producing direct current. 
b) producing alternating current. 
c) changing D.C. into A.C. 
d) changing alternating voltages. 

 

2. Choose the wrong statement out of the following:- 
a) A transformer cannot work on D.C. 
b) A transformer cannot change the frequency of A.C. 
c) A transformer can produce A.C. power. 
d) In a transformer, when alternating voltage is raised n times, the alternating current reduces to 1/n time. 

 
 



SUB TOPIC:- EDDY CURRENTS 
 

 
 

Papa, is 

transformer 

also present in 

a stabilizer? 

Yes my 
dear. 

They all came back home. 



Eddy Current is a current 
which is produced due to 

change in magnetic field in 
the metal itself. 

Ok! 
This is because of 

Eddy Currents. 

Another 
current, Papa! 

  
 

Papa ,this 
transformer 
is very hot , I 

think 
something 

went wrong. 

No problem, 
this always 

happens in 
transformers. 

Which type of 
transformer is it, a 
step up or a step 

down? 

It is of both the type 
that’s why it stabilizes 

the electricity. 



It means it 
is useful 

also. 

Not always 
dear. 

This means , 
there is 

always a loss 
of energy . 

 

 

Does this current 
produce extra heat ? 

Yes, change in the magnetic 
field means the flux changes 

which 
Produce an induced current. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

By cutting the 
metallic sheet and 

lamination. 

Ok , cutting and lamination 
will decrease this circular 

current. 

This is circulating 
current. Like 

Eddy Current. 
Okay , how can this 

be minimized ? 



 
 

We are here to see on 
which device are you 
cooking the food ? 

 
Look here, I am cooking 
on an induction heater. 

Let’s go to the 
kitchen where 
your mother is 

cooking. 

Why have you 
all come here? 



  
 
 

Papa, are there more 
applications of this 

current? 

Yes, there are many 
applications of Eddy 

Current . 

Look , the energy 
meter outside the 

house also uses this 
Eddy Current. 

Ok, it means main 
current is not used for 

measurement but Eddy 
current is used. 

This is an 
application of 
Eddy Current. 

Very interesting, 
this induction saves 

energy also. 

The induction 
gives us 

additional 
amount of heat. 

Means 
faster 

cooking. 



At home near garage of Sharma family. 
 
 
 
 
 
 

Look at the 
speedometer of 
the Motorcycle. 

 

How does magnetic 
field change? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

This Eddy Current is 
also useful in the 

induction furnace. 

 
Where is this 
furnace used? 

It is used to produce high 
temperatures for preparing 

alloys by melting the 
constituent metals. 

Ok! How is the 
temperature 

increased in the 
furnace? 

 
Due to the rotation of 

the magnet, magnetic 

flux linked with the 

drum changes and 

hence Eddy Currents 

are produced in it. Thus 

the speed is measured 

which corresponds to 

the deflection of the 

pointer. 

Ok! 

Near the axle of the tyre, 
there is a magnetic drum . 



 

A high frequency alternating current 
is passed through a coil which 

produces large eddy currents . Hence 
high temperature is produced which 

is sufficient to melt the metals. Ok! 

Dear I hope you have 
understood this Faraday’s 

Law. 

Yes papa 
thanks a lot. 



 

Fill in the blanks:- 

CHECK YOUR KNOWLEDGE 

1. Eddy currents are the currents …………….. when .............. changes. 
2. A light metal disc on the top of an electromagnet is thrown up as the current is switched on due 
to……….. 

 

Multiple Choice Questions:- 
1. Which of the following does not use the application of eddy currents? 

a) Electric power Meters 
b) Induction Furnance 
c) LED lights 
d) Jumping Disc 

 

2. Identify the wrong statement 
a) Eddy Currents are produced in a steady magnetic field. 
b) Eddy Currents can be minimized by using laminated core. 
c) Induction furnance uses eddy current to produce heat. 
d) Eddy current can be used to produce breaking force in moving trains. 

 

3. The core of a transformer is laminated, so as to 
a) Make it light weight. 

 
 
 

 

Answer key Fill 

in the blanks: 

b) Make it robust and strong. 
c) Increase the secondary voltage. 
d) Reduce energy loss due to eddy current. 

1. Induced in the body of a current ; 
magnetic flux linked with the conductor 

2. eddy currents 

Multiple Choice questions: 
1. (c) 2. (a) 3. (d) 



GLOSSARY 
Magnetic Flux: Total number of magnetic field lines passing through the surface. 

 

Electromagnetic Induction/ Induced current: Whenever there is a relative motion between a closed 
coil and a magnet, induced e.m.f is set up across the coil or induced current flows through the coil. 
Self- induction: It is the property of the coil by virtue of which it opposes the growth or decay of the 
current by inducing an e.m.f in itself. Self-induction is the inertia of electricity. 
 Lenz’s Law: The polarity of induced e.m.f is such that it opposes the cause which produces it. Lenz’s 
law is in accordance  with the law of conservation of energy. 
 Fleming’s Right hand Rule: If we stretch the thumb and first two fingers of our right hand mutually 
perpendicular to each other and if the fore finger points in the direction of magnetic field, thumb in 
the direction of motion of conductor then the central finger points in the direction of current 
induced in the conductor. 
Eddy currents: The induced circulating currents produced in a conductor itself due to change in 
magnetic flux linked with the conductor. 
Hydropower: The power derived from the energy of falling or fast running water, which may be 
harnessed for useful purposes. 
A.C Generator: An electrical machine used to convert mechanical energy into electrical energy. 
Mutual induction: It is the property of producing induced e.m.f in a closed circuit due to the flow of 
changing current in a nearby circuit. 
Transformer: It is a device used to increase or decrease the input alternating voltage. It works on the 
principle of mutual induction. It is an economical device to transmit electric power to long distances. 
Step up transformer: The transformer which converts low alternating voltage at high current into a 
high alternating voltage at lower current. 
Step down Transformer: The Transformer which converts high alternating voltage at lower current 
into a low alternating voltage at higher current. 
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SUMMARY 
 

Whenever the magnetic flux linked with an electric circuit changes, an e.m.f .is induced in the circuit. This 
phenomenon is called electromagnetic induction. 

1. The magnetic flux through a surface of area A placed in a uniform magnetic field B is defined as 
ᵩB = B.A = BA CosƟ 

2. Faraday’s Laws of Electromagnetic induction 
a) Whenever the magnetic flux linked with a circuit changes, an induced e.m.f. is produced in it. 
b) The induced e.m.f. lasts so long as the change in magnetic flux continues. 
c) The magnitude of induced e.m.f. is directly proportional to the rate of the change in magnetic flux. 

E= -N (d∅)/dt 
Where N is the number of turns, negative sign indicates Lenz’s Law. 
3. Lenz’s Law: The direction of induced e.m.f or induced current is always in such a way that it opposes the 

cause due to which it is produced. 
Lenz’s Law is in accordance with the conservation of energy. 
4. Fleming’s Right Hand rule: The direction of induced current in any conductor can be obtained from Fleming’s 

right hand rule. 
5. A rectangular coil moves linearly in a field when coil moves with constant velocity in a uniform magnetic 

field, flux and induced e.m.f. will be zero. 
An e.m.f. is induced. 

a) When a magnet is moved with respect to a coil. 
b) When strength of current flowing in a coil is increased or decreased, induced current is developed in the 

coil. 
6. Self-Induction: The phenomenon of production of induced e.m.f. in a circuit due to change in current flowing 

in its own, is called self-induction. The self-induction e.m.f. is given by E=-L dI/dt. 
Where L is coefficient of self-Induction, it is measure of the inertia of the coil against the change of current through it. 



7. Mutual Induction: The phenomena of production of induced e.m.f. in a circuit due to the change in 

magnetic flux in its neighbouring coil, is called mutual induction . 

The induced e.m.f. in the secondary coil is E= -M 𝑑𝐼 
𝑑𝑡 

Where 𝑑𝐼 is the rate of change of current through Primary coil and M is coefficient of mutual 
𝑑𝑡 

Induction. 
 

8. Eddy currents: When a conductor is moved in a magnetic field, induced currents are generated 
in the whole volume of the conductor. These currents are called eddy currents. 

 
9. A.C. generator: It is a device by which mechanical energy is converted into electrical energy. It is based on the 

principle of electromagnetic Induction. 
 

10. Transformer: It is a device which changes the magnitude of alternating voltage or current. 

It consists of an iron core on which primary coil having number of turns NS and a secondary coil having 
number of coils NP are bounded. If the secondary coil has a greater number of turns than the primary, the 

voltage is stepped-up. This is called a Step-up transformer. 
If the secondary coil has number of turns less than the primary, the voltage is stepped-down. This is called as 

Step-down transformer. 
 
 

 
 

 
 
 

 
 

 



 

 



 


