
PHYSICS

BOOKS - BETTER CHOICE PUBLICATION

ELECTROMAGNETIC INDUCTION

Very Short Answer Type Questions

1. Self-induction is called inertia of electricity.

Explain why.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ClyJMAUrA2CJ


2. What is one henry?

Watch Video Solution

3. De�ne S.I. unit of self inductance.

Watch Video Solution

4. what is the S.l. unit of magnetic �ux and

magnetic induction ?

https://dl.doubtnut.com/l/_ClyJMAUrA2CJ
https://dl.doubtnut.com/l/_4aIdchCRG3RD
https://dl.doubtnut.com/l/_ItKfEtJdcrhb
https://dl.doubtnut.com/l/_WbqmCJat8pFx


Watch Video Solution

5. Why is a spark produced in the switch of a

fan when it is put o�?

Watch Video Solution

6. State Lenz’s law of electromagnetic

induction.

Watch Video Solution

https://dl.doubtnut.com/l/_WbqmCJat8pFx
https://dl.doubtnut.com/l/_9v8p2p8IshG1
https://dl.doubtnut.com/l/_HZF3Y9jgkj5H
https://dl.doubtnut.com/l/_msg7RXlVAJjI


7. State Lenz’s law of electromagnetic

induction.

Watch Video Solution

8. De�ne Weber unit of Magnetic �ux.

Watch Video Solution

9. De�ne Weber unit of Magnetic �ux.

Watch Video Solution

https://dl.doubtnut.com/l/_msg7RXlVAJjI
https://dl.doubtnut.com/l/_A1ZOKqVhuHKt
https://dl.doubtnut.com/l/_QDprWp873Tom


10. De�ne the term magnetic �ux.

Watch Video Solution

11. What is meant by magnetic �ux? State its

S.I. unit.

Watch Video Solution

12. De�ne Fleming's right hand rule.

https://dl.doubtnut.com/l/_QDprWp873Tom
https://dl.doubtnut.com/l/_PfxIsrRGrh4Z
https://dl.doubtnut.com/l/_ncXUtrXC5qJL
https://dl.doubtnut.com/l/_3tJ5uLCh1tKi


Watch Video Solution

13. Name the physical quantity which is

measured in Weber 

Watch Video Solution

ampere− 1

14. What is the basic cause of induced e.m.f.?

Watch Video Solution

https://dl.doubtnut.com/l/_3tJ5uLCh1tKi
https://dl.doubtnut.com/l/_d7pYlAiptC9K
https://dl.doubtnut.com/l/_9A64PT96tCkE


15. What factors govern the direction of e.m.f.

?

Watch Video Solution

16. What are eddy currents ?

Watch Video Solution

17. Weber is the unit of which physical quantity

?

https://dl.doubtnut.com/l/_Iekd9jhDRfpN
https://dl.doubtnut.com/l/_7stcg2TMqzfH
https://dl.doubtnut.com/l/_D7ESlCm0UcVf


Short Answer Type Questions

Watch Video Solution

18. What is back emf ?

Watch Video Solution

19. What is meant by magnetic �ux? State its

S.I. unit.

Watch Video Solution

https://dl.doubtnut.com/l/_D7ESlCm0UcVf
https://dl.doubtnut.com/l/_jfPVtkB4i5VP
https://dl.doubtnut.com/l/_zCSS6RWN9lDA


1. A copper ring is held horizontally and a bar

magnetic is dropped through the ring with its

length along the axis of the ring (shown in the

�gure) will the acceleration of the falling

magnet be equal to , greater than or less than

that due to gravity? 

https://dl.doubtnut.com/l/_MCsvK3ziBTey


Watch Video Solution

2. Explain why resistance coils are usually

double wound.

Watch Video Solution

3. Show that Lenz's law is a direct consequence

of the law of conservation of energy

Watch Video Solution

https://dl.doubtnut.com/l/_MCsvK3ziBTey
https://dl.doubtnut.com/l/_lhGX9uiIxlju
https://dl.doubtnut.com/l/_Hw1sxQQLJwa7
https://dl.doubtnut.com/l/_My7SgzscFItT


4. Show that Lenz's law obeys the law of

conservation of energy.

Watch Video Solution

5. What is electromagnetic induction ? Write

its Faraday's laws ?

Watch Video Solution

https://dl.doubtnut.com/l/_My7SgzscFItT
https://dl.doubtnut.com/l/_WZZ8hE9EXk6T


6. What are eddy currents ? How are these

produced ? How eddy currents can be

minimized in a transformer.

Watch Video Solution

7. What are eddy currents ? How are these

produced ? How eddy currents can be

minimized in a transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_6v1HNpWb27QH
https://dl.doubtnut.com/l/_FO5B4rtFoMjc
https://dl.doubtnut.com/l/_TWksOStg3XUc


8. An induced current has no direction of its

own. Explain, why?

Watch Video Solution

9. Why is the coil of a dead beat galvanometer

wound on a metal frame?

Watch Video Solution

https://dl.doubtnut.com/l/_TWksOStg3XUc
https://dl.doubtnut.com/l/_ECoJBQ9QsuDL


Short Answertype Questions

10. Self-induction is called inertia of electricity.

Explain why.

Watch Video Solution

1. What is Lenz's law? prove that Lenz's law is

in accordance with the conservation of energy

principle.

Watch Video Solution

https://dl.doubtnut.com/l/_imDklDK2bT33
https://dl.doubtnut.com/l/_3KDLMA0jwbnK


2. Explain the phenomenon of self induction?

Watch Video Solution

3. What is meant by mutual induction? De�ne

coe�cient of mutual induction. ALso de�ne its

S.I unit of mutual induction.

Watch Video Solution

https://dl.doubtnut.com/l/_3KDLMA0jwbnK
https://dl.doubtnut.com/l/_reoAKeGu5sMe
https://dl.doubtnut.com/l/_xjIXok44jege


4. What are eddy currents ?

Watch Video Solution

5. State Lenz’s law.Give one example to

illustrate it.

Watch Video Solution

6. State and explain Faraday’s law of

electromagnetic induction.

https://dl.doubtnut.com/l/_eChGQNKsSByM
https://dl.doubtnut.com/l/_up8YHoFoO7vA
https://dl.doubtnut.com/l/_jZTyJn9saM1K


Watch Video Solution

7. De�ne co-e�cient of mutual induction and

�nd an expression for it.

Watch Video Solution

8. Show that Lenz's law obeys the law of

conservation of energy.

Watch Video Solution

https://dl.doubtnut.com/l/_jZTyJn9saM1K
https://dl.doubtnut.com/l/_rHqhUIbZpK5I
https://dl.doubtnut.com/l/_z6x4PJFhcenD
https://dl.doubtnut.com/l/_1V9kFdxpLjGw


9. What is Lenz's law? prove that Lenz's law is

in accordance with the conservation of energy

principle.

Watch Video Solution

10. De�ne co-e�cient of mutual induction and

�nd an expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_1V9kFdxpLjGw
https://dl.doubtnut.com/l/_k4y0DapUmfwG


11. What is meant by mutual induction? De�ne

coe�cient of mutual induction. ALso de�ne its

S.I unit of mutual induction.

Watch Video Solution

12. Show that energy stored in an inductor L,

when a current is f established through it, is

1/2( LI ^2).

Watch Video Solution

https://dl.doubtnut.com/l/_hUVlqwf3PZHD
https://dl.doubtnut.com/l/_ucvBz9r10YZl
https://dl.doubtnut.com/l/_3YPMXd4LR9rY


Long Answer Type Questions

13. State and explain Lenz's law of

electromagnetic induction. Give one example

to illustrate the law. How it can be veri�ed

experimentally ?

Watch Video Solution

1. What is Lenz's law? prove that Lenz's law is

in accordance with the conservation of energy

principle.

https://dl.doubtnut.com/l/_3YPMXd4LR9rY
https://dl.doubtnut.com/l/_fwcGq9K10Zyr


Watch Video Solution

2. What are eddy currents ?

Watch Video Solution

3. State and explain Faraday’s law of

electromagnetic induction.

Watch Video Solution

https://dl.doubtnut.com/l/_fwcGq9K10Zyr
https://dl.doubtnut.com/l/_2op7yskHsjdl
https://dl.doubtnut.com/l/_5FZCtb3iCOzv


4. State explain Faraday's laws of

electromagnetic induction. Give their

mathematical form.

Watch Video Solution

5. What is self Inductance of a coil ? De�ne

coe�cient of self Induction.

Watch Video Solution

https://dl.doubtnut.com/l/_HeDx6EBoDDoX
https://dl.doubtnut.com/l/_ZcDWYmosTTg7


6. Derive expression for the coe�cient of

mutual inductance between two long

solenoids.

Watch Video Solution

7. What is electromagnetic induction ? State

its Faraday's laws. Find an expression for the

e.m.f. induced due to change in the area of a

coil lying in a uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_fhAuaAGs1u76
https://dl.doubtnut.com/l/_h2crkmxaGJQe


Most Expected Questions

8. What is electromagnetic induction ? State

its laws.

Watch Video Solution

1. Explain why resistance coils are usually

double wound.

Watch Video Solution

https://dl.doubtnut.com/l/_h2crkmxaGJQe
https://dl.doubtnut.com/l/_q6y29jvVBywM
https://dl.doubtnut.com/l/_kzBZZf05lD4w


2. De�ne mutual inductance and explain it?

Watch Video Solution

3. Sometimes, induced emf is known as back

emf. Why ?

Watch Video Solution

4. Why does a metallic piece become very hot,

when it is surrounded by a coil carrying high

https://dl.doubtnut.com/l/_Ad7nYdP3iv7y
https://dl.doubtnut.com/l/_U4gsvApzGkEl
https://dl.doubtnut.com/l/_GmsDmarOZH1a


frequency alternating current?

Watch Video Solution

5. How many maxwell are there in one weber ?

Watch Video Solution

6. Give the directlon in which the induced

curren1 �ows in the wire loop, when the

magnet moves towards it as shown in �gure

https://dl.doubtnut.com/l/_GmsDmarOZH1a
https://dl.doubtnut.com/l/_NAyRi99xmfB4
https://dl.doubtnut.com/l/_N7sDbEtCgwsA


below. 

Watch Video Solution

7. Explain, whether an induced current will be

developed in a conductor, if it is moved in a

direction parallel to magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_N7sDbEtCgwsA
https://dl.doubtnut.com/l/_ZCtJRCo9YtO7


Numerical Problems

8. Give ihe disadvantages of eddy currents.

Watch Video Solution

9. What factors govern the magnitude of the

e.m.f. induced in an electric circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_WA5lCuyauIn2
https://dl.doubtnut.com/l/_e1TIzRHk64Hn


1. A magnetic �eld of  acts at right

angles to a coil of area  with 50 turns.

The average e.m.f. induced in the coil is 0.1 V,

When it is removed form the �eld in the time t.

The value of t is

Watch Video Solution

2 × 10− 2T

100cm2

2. A small piece of metal wire is dragged

across the gap 

between this poles of a magnet in 10 s. The 

https://dl.doubtnut.com/l/_xnkBh3IaWwIc
https://dl.doubtnut.com/l/_UHo3Qgl892re


magnetic �ux between the pole pieces is

 wb. Find  

The magnitude of induced emf.

Watch Video Solution

8 × 10− 4

3. A copper rod of length 2 m �xed at one end

is rotating with an angular speed 

about an axis normal to the rod and passing

thorugh its �xed end. The other end of the

end. The other end of the rod is in contact

with a circulr metallic ring. A constant

300rads− 1

https://dl.doubtnut.com/l/_UHo3Qgl892re
https://dl.doubtnut.com/l/_9zp1rHmxdIel


magnetic �eld of 0.4 T parallel to the axis

exists everywhere. calculate the e.m.f.

developed between the centre and the ring.

Watch Video Solution

4. A brass rod of length 3.0 m �xed 

at one end is rotating with angular velocity 

200 rad  about the �xed end in a uniform

magnetic �eld of intensity 0-5 T. Find the

induced emf between the centre and far end

of the rod.

s− 1

https://dl.doubtnut.com/l/_9zp1rHmxdIel
https://dl.doubtnut.com/l/_aOMmb3s19ySK


Watch Video Solution

5. A silver rod of length one metre �xed at one

end is rotating with angular 

velocity 400 rad  about the �xed end in a

uniform magnetic �eld of intensity 0:3 T. Find 

the induced emf between the centre and far

end of the rod.

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_aOMmb3s19ySK
https://dl.doubtnut.com/l/_zZQtekUlxgdA


6. An e.m.f. of  is induced in a coil, when

current in it changes from 10 A to 6 A in 0.4 s.

What is the self inductance of the coil?

Watch Video Solution

250μV

7. A wire of length 0.1 m moves with a speed of

10 "m/s" perpendicular to a magnetic 

�eld of induction 1  What is the value

of induced emf?

Watch Video Solution

wb/m2.

https://dl.doubtnut.com/l/_ko2vJ1wHaIum
https://dl.doubtnut.com/l/_BH5qheLCAsmc


8. A coil of 100 turns and area 200  is

placed at right angles to a magnetic �eld of 

 If the speed of rotation is

500 "rev/second", then what is 

the maximum value of induced emf in the coil

?

Watch Video Solution

cm2

2 × 10− 2wb/m2.

9. The magnetic �ux passing through a coil

changes from  to  wb 6 × 10− 3wb 7.2 × 10− 3

https://dl.doubtnut.com/l/_BH5qheLCAsmc
https://dl.doubtnut.com/l/_qUehcvkWdRRM
https://dl.doubtnut.com/l/_Psoly7hksVlf


in . Calculate the magnitude of

emf induced.

Watch Video Solution

0.02 second

10. The magnetic �ux passing through a coil

changes from 

 wb to  wb in 0.15 second.

Calculate the magnitude of emf induced in the

coil.

Watch Video Solution

5 × 10− 2 8 × 10− 2

https://dl.doubtnut.com/l/_Psoly7hksVlf
https://dl.doubtnut.com/l/_vFSnpDP7VL4c
https://dl.doubtnut.com/l/_xg0OJlLdYrDc


11. The magnetic �ux through a coil changes

from  wb to  wb in  

0.04 second. Calculate the magnitude of emf

induced in the coil.

Watch Video Solution

4 × 10− 2 6 × 10− 2

12. A magnetic ifeld  is acting

at right angle to a coil of area 

 having  turns. The coil is removed

from the �eld in 0.2 second.

2 × 10− 2wbm − 2

103cm2 102

https://dl.doubtnut.com/l/_xg0OJlLdYrDc
https://dl.doubtnut.com/l/_JnQLGM1jqTun


Calculate the magnitude of emf induced in the

coil.

Watch Video Solution

13. A magnetic �eld of  is

acting at right angle to a coil of area 

 having 50 turns. The coil is

removed from the �eld in 0.2 second, Calculate

the 

magnitude of emf induced in the coil.

Watch Video Solution

4 × 10− 4wbm − 2

8 × 102cm2

https://dl.doubtnut.com/l/_JnQLGM1jqTun
https://dl.doubtnut.com/l/_YKsfuAFJOUEs


14. A magnetic �eld  is acting

at right angle to a coil of area 

 having 150 turns. The coil is

removed from the �eld in 0.4 seconds. 

Calculate the magnitude of emf induced in it.

Watch Video Solution

5 × 10− 4wbm − 2

5 × 102cm2

15. A magnetic �ux of 5 microweber is linked

with a coil when a current of 1 MA �ows

https://dl.doubtnut.com/l/_YKsfuAFJOUEs
https://dl.doubtnut.com/l/_meH6aVryBzkb
https://dl.doubtnut.com/l/_H2fbuQdgdwSe


through it.What is the self inductance of the

coil ?

Watch Video Solution

16. A magnetic �ux of 5 microweber is linked

with a coil when a current of 1 MA �ows

through it.What is the self inductance of the

coil ?

Watch Video Solution

https://dl.doubtnut.com/l/_H2fbuQdgdwSe
https://dl.doubtnut.com/l/_tAr9cr6U6kk8


17. The magnetic �ux threading a coil changes

from to  Wb to  Wb in 

.Calculate the induced e.m.f.

Watch Video Solution

12x10( − 3) 6x10( − 3)

0.015

18. What will be the coe�cient of mutual

inductance of a pair of coil if a current of 3

ampere in one coil cause the �ux in the second

coil of 1000 turns to change by Wb in

each turn ?

10( − 4)

https://dl.doubtnut.com/l/_cDayeMkdFS1S
https://dl.doubtnut.com/l/_jvnVQJSLYfnL


Watch Video Solution

19. A wire is cut across a �ux of 

weber in 0.12 seconds. What is the e.m.f.

induced in the wire ?

Watch Video Solution

0.2x10( − 2)

20. A railway track running North South has

two parallel rails 1.0m apart. Calculate the

value of induced e.m.f. between the rails when

a train passes at a speed of .90kmh( − 1)

https://dl.doubtnut.com/l/_jvnVQJSLYfnL
https://dl.doubtnut.com/l/_WV7hMXJOxf7C
https://dl.doubtnut.com/l/_eXOJcDPaFFn9


Horizontal component of earth’s �eld at that

place is   and

angle of dip is .

Watch Video Solution

0.3 × 1O( − 4) Wbm( − 2)

60∘

21. The magnetic �ux through a coil

perpendicular to its plane and directed into

the paper is varying according to the relatlon

 wb.  

Calculate the emf induced in the coil at t = 1s.

Watch Video Solution

ϕ = (3t3 + 2t2 + 4t + 6)

https://dl.doubtnut.com/l/_eXOJcDPaFFn9
https://dl.doubtnut.com/l/_xvZGNScWZWHq


22. The magnetic �ux through a coil

perpendicular to its plane and directed into

the paper is varying according to the relation,

 Wb. Calculate the

e.m.f. induced in the coil at t = 2s.

Watch Video Solution

ϕ = (2t3 − t2 − 3t + 5)

23. The magnetic �ux through a coil

perpendicular to its plane and directed into

the paper is varying according to the equation

https://dl.doubtnut.com/l/_xvZGNScWZWHq
https://dl.doubtnut.com/l/_1imM9hFVt49Q
https://dl.doubtnut.com/l/_MlaSa6Vhfwc9


Wb. Calculate the

e.m.f. induced in the coil at t = 3s.

Watch Video Solution

ϕ = (2t3 − 6t2 − t + 8)

24. A wire 88cm long bent into a circular loop

is placed perpendicular to the magnetic �eld

of density 2.5 Wb . Within 0.5 s the loop is

changed into square of each side 22 cm and

the density is increased to .

Calculate the value of e.m.f. induced.

Watch Video Solution

m− 2

3Wbm − 2

https://dl.doubtnut.com/l/_MlaSa6Vhfwc9
https://dl.doubtnut.com/l/_zTHqzVJkv2o1


25. A rectangular coil having 200 turns and

size  is placed perpendicular to

a magnetic �eld. The �eld changes from

 to   in

the time interval of 3 millisecond. Calculate

the e.m.f. induced in the coil. If the resistance

of the coil is , �nd the value of current

�owing through it.

Watch Video Solution

0.30 × 0.05m2

5x10− 3 Wbm− 2 2x10( − 3) Wbm( − 2)

15Ω

https://dl.doubtnut.com/l/_zTHqzVJkv2o1
https://dl.doubtnut.com/l/_dgP4RQ41MQ7e


26. Find the e.m.f. induced in a coil of 100 turns

and crosssectional area , when a

magnetic �eld perpendicular to a plane of the

coil changes from  to 

 at a uniform rate over a period

of 0.04 s. If the resistance of the coil is ,

�nd the value of current �owing through it.

Watch Video Solution

0.4m2

0.5Wbm− 2

0.1Wbm( − 2)

3.2kΩ

https://dl.doubtnut.com/l/_Pi76JOBI7YWe

