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ELECTROMAGNETIC INDUCTION &

ALTERNATING CURRENT

Example

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1. A coil of resistance 100  having 100 turns is

placed in a magnetic �eld. A galvanometer of

resistance  is connected in series with it.

If the coil is brought from the present

magnetic �eld to another magnetic �eld in

, determine the average emf and the

current. Given, the initial and �nal magnetic

�ux linked with each turn of the coil are 1 mWb

and 0.2 mWb respectively.

Watch Video Solution

Ω

400Ω

s
1

10

https://dl.doubtnut.com/l/_2Dq8QSVEjCUF
https://dl.doubtnut.com/l/_ebclkIN4P3kc


2. A conducting wire is wound around the

great circle of a spherical balloon. This circular

loop can contract with the balloon. A

hemispherical cross section of the balloon is

shown in �gure. The initial radius of the

balloon is 0.60 m. A uniform magnetic �eld B =

0.25 T exists along the perpendicular to the

plane of the circular loop, i.e., in 

direction. After s the balloon is

de�ated to a radius of 0.30 m. What will be the

average emf induced in the loop during this

+y −

5.0 × 10− 2

https://dl.doubtnut.com/l/_ebclkIN4P3kc


time? 

View Text Solution

3. A copper wire of diameter 0.04 in. and

length 50 cm is bent in the form of a circular

loop. The plane of the loop is normal to a

uniform magnetic �eld which is increasing

https://dl.doubtnut.com/l/_ebclkIN4P3kc
https://dl.doubtnut.com/l/_LM5kLrMkrta4


with time at a constant rate of 100 G .

What is the rate of joule heating in the loop?

[Resistivity of copper

]

Watch Video Solution

s− 1

= 1.7 × 10− 8Ω. m, 1  in. = 2.54cm

4. The distance between the two end-points of

the wings of an aeroplane is 5 m and the

aeroplane is �ying parallel to earth's surface

with a velocity of 360 km . If the

geomagnetic intensity is 

h− 1

4 × 10− 4Wb. m− 2

https://dl.doubtnut.com/l/_LM5kLrMkrta4
https://dl.doubtnut.com/l/_FMPo6UsjOhvV


and the angle of dip at that place is ,

determine the emf induced between the two

end-points of the wings.

Watch Video Solution

30∘

5. A copper disc of diameter 20 cm is rotating

uniformly about its horizontal axis passing

through the centre with angular frequency

600 rpm. A uniform magnetic �eld of strength

 acts perpendicular to the plane of the10− 2T

https://dl.doubtnut.com/l/_FMPo6UsjOhvV
https://dl.doubtnut.com/l/_oQXIJ5gRkeIO


disc. Calculate the induced emf between its

centre and a point on the rim of the disc.

Watch Video Solution

6. A pair of parallel horizontal conducting ralls

of negligible resistance shorted at one end is

�xed on a smooth table. The distance between

the ralls is L. A massless conducting rod of

resistance R can slide on the rails frictionlessly.

The rod is tied to a massless string which

passes over a pulley �xed to another edge of

https://dl.doubtnut.com/l/_oQXIJ5gRkeIO
https://dl.doubtnut.com/l/_MTofA1dost9v


the table. A mass m, tied to the other end of

the string, hangs vertically. A constant

magnetic �eld B exists along the

perpendicular to the plane of the table in

upward direction. If the system is released

from rest, calculate [i] the terminal velocity of

the rod, [ii] the acceleration of the mass at the

instant, when the velocity of the rod is half the

terminal velocity. 

https://dl.doubtnut.com/l/_MTofA1dost9v


View Text Solution

7. The mutual inductance between two

adjacent coils is 1.5 H. If the current in the

primary coil changes from 0 to 20 A in 0.05 s,

determine the average emf induced in the

secondary coil. If the number of turns in the

secondary coil is 800, what change in �ux will

be observed in it?

Watch Video Solution

https://dl.doubtnut.com/l/_MTofA1dost9v
https://dl.doubtnut.com/l/_uD01HPQ8zNFj
https://dl.doubtnut.com/l/_1LYLemqYH5wt


8. When current in a coil changes from 

to  in 0.05 s, an emf of 8 V is induced in

the coil. Determine the self-inductance of the

coil.

Watch Video Solution

+2A

−2A

9. Mutual inductance of two coils is 0.005H, ac

in primary coil, , where 

and  rad/s. What is the maximum

emf in the secondary coil?

Watch Video Solution

I = I0 sinωt I0 = 10A

ω = 100π

https://dl.doubtnut.com/l/_1LYLemqYH5wt
https://dl.doubtnut.com/l/_2psf7JYhJkQ4


10. If a rate of change of current of 

induces an emf of 10 mV in a solenoid, what is

the self-inductance of the solenoid?

Watch Video Solution

2A. s− 1

11. Resistance of a coil is  and its self

inductance is 5H. Find the energy stored when

it is connected with a 100V battery.

Watch Video Solution

10Ω

https://dl.doubtnut.com/l/_2psf7JYhJkQ4
https://dl.doubtnut.com/l/_azQd7KhVVGtz
https://dl.doubtnut.com/l/_rjjv3rIuSR2u


12. Self-inductance of an air core solenoid

increases from 0.01 mH to 10 mH when an iron

core is introduced in it. What is the relative

magnetic permeability of iron?

Watch Video Solution

13. A small square loop of wire of side y is

placed inside a large square loop of side

. The loops are coplanar and theirx(x > > y)

https://dl.doubtnut.com/l/_rjjv3rIuSR2u
https://dl.doubtnut.com/l/_9GxmVjllSFZv
https://dl.doubtnut.com/l/_9nXoyVMxQoCr


centres coincide. Find the mutual inductance

of the system.

Watch Video Solution

14. Cross sectional area of a solenoid is .

Half of its cross section is �lled with iron

 and the remaining half with air 

. Calculate the self-inductance of the

solenoid if its length is 2 m and number of

turns is 3000.

Watch Video Solution

10cm2

(μr = 450)

(μr = 1)

https://dl.doubtnut.com/l/_9nXoyVMxQoCr
https://dl.doubtnut.com/l/_VaeqEo322a5U


Section Related Questions

1. What do you mean by electromagnetic

induction?

Watch Video Solution

2. What is induced electromotive force?

Watch Video Solution

https://dl.doubtnut.com/l/_VaeqEo322a5U
https://dl.doubtnut.com/l/_66MQ9poIVm3T
https://dl.doubtnut.com/l/_ky2kZbBFrj4x
https://dl.doubtnut.com/l/_Y6WnVsC5b3iH


3. What do you mean by induced current?

Watch Video Solution

4. De�ne �ux in a magnetic �eld.

Watch Video Solution

5. What do you mean by magnetic �ux density?

Watch Video Solution

https://dl.doubtnut.com/l/_Y6WnVsC5b3iH
https://dl.doubtnut.com/l/_NVr7pFV82s64
https://dl.doubtnut.com/l/_af07yHNyPDul
https://dl.doubtnut.com/l/_VfEkEBg5FZe4


6. State and explain Faraday's laws of

electromagnetic induction.

Watch Video Solution

7. State and explain the three laws of

electromagnetic induction.

Watch Video Solution

8. State and explain Lenz's law related with the

electromagnetic induction.

https://dl.doubtnut.com/l/_VfEkEBg5FZe4
https://dl.doubtnut.com/l/_DUuUFHxxm8BX
https://dl.doubtnut.com/l/_zaMpdplUqky2


Watch Video Solution

9. How would you obtain the expression for

induced emf from the laws of electromagnetic

induction?

Watch Video Solution

10. How would you demonstrate the

phenomenon of electromagnetic induction

with the help of two circular conducting coils?

https://dl.doubtnut.com/l/_zaMpdplUqky2
https://dl.doubtnut.com/l/_c0baCMC0RqDR
https://dl.doubtnut.com/l/_IuwEwTLNfez0


Watch Video Solution

11. What do you mean by magnetic �ux and

magnetic �ux density?

Watch Video Solution

12. Justify Lenz's law from the point of view of

the law of conservation of energy.

Watch Video Solution

https://dl.doubtnut.com/l/_IuwEwTLNfez0
https://dl.doubtnut.com/l/_NlxgOv2fLzZ9
https://dl.doubtnut.com/l/_dbt3ubtPNaLh
https://dl.doubtnut.com/l/_3EETI3RREeX1


13. State Fleming's right hand rule. Mention

one of its uses in an electrical appliance.

Watch Video Solution

14. State, Fleming's right hand rule related

with the direction of induced emf.

Watch Video Solution

15. If a straight conductor moves in a magnetic

�eld, what will be the expression for emf

https://dl.doubtnut.com/l/_3EETI3RREeX1
https://dl.doubtnut.com/l/_aPU0BwGUYXSO
https://dl.doubtnut.com/l/_kVbn3KYRnbkw


induced in that conductor? On what factors

does this emf depend?

Watch Video Solution

16. When an aeroplane �ies horizontally, a

potential di�erence is developed across the

two ends of its wings. Why? On what factors

does this potential di�erence depend?

Watch Video Solution

https://dl.doubtnut.com/l/_kVbn3KYRnbkw
https://dl.doubtnut.com/l/_f732bog5Q2wF


17. What is eddy current?

Watch Video Solution

18. What do you mean by energy loss due to

eddy currents?

Watch Video Solution

19. How can the loss of energy due to eddy

current be minimised?

https://dl.doubtnut.com/l/_UwexzKfWchOZ
https://dl.doubtnut.com/l/_SeZjmlE4A1Jk
https://dl.doubtnut.com/l/_u2lqL5td7fUe


Watch Video Solution

20. State an application of eddy current.

Watch Video Solution

21. What do you mean by non-inductive

resistance coil?

Watch Video Solution

https://dl.doubtnut.com/l/_u2lqL5td7fUe
https://dl.doubtnut.com/l/_KSmXwVnWA8Xn
https://dl.doubtnut.com/l/_12qc4LRU8w4X


22. What is a choke?

Watch Video Solution

23. De�ne Henry.

Watch Video Solution

24. Self-inductance of a coil is 1 H'. What do

you mean by this statement?

Watch Video Solution

https://dl.doubtnut.com/l/_3UYHTPd1GPx1
https://dl.doubtnut.com/l/_dMEt9AZ490Ga
https://dl.doubtnut.com/l/_18H8PFe8LSrV


25. Mutual inductance between a pair of coils

is 1 H'. What do you mean by this statement?

Watch Video Solution

26. Find out the energy stored in a coil of self

inductance L due to a current I through it.

Watch Video Solution

https://dl.doubtnut.com/l/_18H8PFe8LSrV
https://dl.doubtnut.com/l/_njGwQpRxh5xR
https://dl.doubtnut.com/l/_y4firDq56Xi2


27. Establish an expression for self inductance

of a solenoid

Watch Video Solution

28. �nd out the mutual inductance of two

inseparable solenoids.

Watch Video Solution

https://dl.doubtnut.com/l/_qs8xhyAdQdS8
https://dl.doubtnut.com/l/_1KipCdE7AxCN


Hots

29. Establish the equation for energy density

at any point in the magnetic �eld of a

solenoid.

Watch Video Solution

1. A cylindrical bar magnet is placed along the

axis of a circular coil. If the magnet is rotated

https://dl.doubtnut.com/l/_5p29bw1Zdsy6
https://dl.doubtnut.com/l/_Zh0Fgp7AnpKV


about that axis, will any current be induced in

the coil?

Watch Video Solution

2. With reference to where a small bar magnet

M approaches a coil C (with ends connected to

a galvanometer), show that, Lenz's law is

consistent with the principle of conservation

of energy. What will be the magnetic polarity

of the coil according to the diagram, as the

magnet moves through it and comes out from

https://dl.doubtnut.com/l/_Zh0Fgp7AnpKV
https://dl.doubtnut.com/l/_G2yfxnDFWPBO


the left? 

Watch Video Solution

3. A conducting wire is bent in the form of a

circle of a circle and a straight conductor AB is

kept outside but near the conducting circle.

The wires are in the plane of the paper. If the

https://dl.doubtnut.com/l/_G2yfxnDFWPBO
https://dl.doubtnut.com/l/_PmLAiZCI6JvC


current �owing from A to B gradually

increases in magnitude, will there be any

current in the circular conductor? If so, in

what direction? 

Watch Video Solution

https://dl.doubtnut.com/l/_PmLAiZCI6JvC


4. The conducting rings P and Q of radius r

and 3r move in opposite directions with

velocity 2v and v respectively on a conducting

surface S. There is a uniform magnetic �eld of

magnitude B perpendicular to the plane of the

rings. What is the potential di�erence

between the highest points of the two rings? 

https://dl.doubtnut.com/l/_YHsEKWY4JNx3


Watch Video Solution

5. Two identical circular coils A and B are

placed parallel to each other with their

centres on the same axis. The coil B carries

current in the clockwise direction as seen from

A. What would be the directions of the

induced current in A as seen from B when 

the current in B is increased

Watch Video Solution

https://dl.doubtnut.com/l/_YHsEKWY4JNx3
https://dl.doubtnut.com/l/_s98FIVCdV2rh
https://dl.doubtnut.com/l/_ni6cQG1nzeln


6. Two identical circular coils A and B are

placed parallel to each other with their

centres on the same axis. The coil B carries

current in the clockwise direction as seen from

A. What would be the directions of the

induced current in A as seen from B when 

the coil B is moved towards A, keeping the

current in B constant?

Watch Video Solution

https://dl.doubtnut.com/l/_ni6cQG1nzeln


7. Show that the units of RC and  are of

time. R, L and C carry their usual signi�cances.

Watch Video Solution

L

R

8. Three identical closed coils A, B and C are

placed parallely. Coils A and C carry equal

currents as shown in Fig. Coils B and C are

�xed and coil A is moved towards B with

uniform speed. Will there be any induced

current in B? If no, give reason. If yes, mark the

https://dl.doubtnut.com/l/_iHLtIDXGjLn1
https://dl.doubtnut.com/l/_162DrJrfozRV


direction of the induced current in �g. 

Watch Video Solution

9. A coil of resistance R having n turns is

connected with a galvanometer of resistance

4R. If the magnetic �ux changes from  to 

in time t in the circuit, what will be the value

of induced current?

Watch Video Solution

ϕ1 ϕ2

https://dl.doubtnut.com/l/_162DrJrfozRV
https://dl.doubtnut.com/l/_WBqxfYon71c9


10. Self-inductance of a coil is 2mH, current

through this coil is,  (t = time). After

how much time will the induced emf be zero?

Watch Video Solution

I = t2e− t

11. North pole of a bar magnet faces a closed

ciruclar coil. It is oscillated rapidly along the

common axis of the magnet and the coil.

https://dl.doubtnut.com/l/_WBqxfYon71c9
https://dl.doubtnut.com/l/_o8fVMPtFxsVh
https://dl.doubtnut.com/l/_zKC7PT28iDPI


Determine the direction of induced current in

the coil from Lenz's law.

Watch Video Solution

12. A bar magnet is pulled through a

conducting loop along its axis with its south

pole entering the loop �rst. Draw the graphs

of 

the induced current

View Text Solution

https://dl.doubtnut.com/l/_zKC7PT28iDPI
https://dl.doubtnut.com/l/_CnamlCJfvjhl
https://dl.doubtnut.com/l/_4vyl6CMccnu2


13. A bar magnet is pulled through a

conducting loop along its axis with its south

pole entering the loop �rst. Draw the graphs

of 

joule heating as a function of time. Take the

induced current to be positive, if it is clockwise

when viewed along the path of the magnet.

View Text Solution

14. A semicircular wire of radius r is rotating

with angular velocity  in a uniform magneticω

https://dl.doubtnut.com/l/_4vyl6CMccnu2
https://dl.doubtnut.com/l/_pq5mK7hHe43E


�eld B with its radius as axis. If the resistance

of the circuit be R and if the axis of rotation

remains perpendicular to B, what will be the

average power produced in each period?

Watch Video Solution

15. Write down the dimensional formula for

induced emf?

Watch Video Solution

https://dl.doubtnut.com/l/_pq5mK7hHe43E
https://dl.doubtnut.com/l/_09paJlnNbSgB


16. A plot of magnetic �ux  versus current

(I) is shown in �gure for two inductors A and B.

Which of the two has larger value of

sel�nductance? 

Watch Video Solution

(ϕ)

https://dl.doubtnut.com/l/_lPVtRNLiThrH
https://dl.doubtnut.com/l/_ygcL9FgoN0Yu


17. A circular conducting coil of radius a and

resistance R is placed with its plane

perpendicular to a magnetic �eld. The

magnetic �eld varies with time according to

the equation . Obtain the

expression for the induced current in the coil.

Watch Video Solution

B = B0 sinωt

18. A conducting wire is bent in the form of an

angle . The wire moves with velocity v along

the bisector of  as shown in �gure.

θ

∠A'OB'

https://dl.doubtnut.com/l/_ygcL9FgoN0Yu
https://dl.doubtnut.com/l/_2w3x3zVNF4xO


Find the emf induced between the two ends of

the wire if a magnetic �eld is acting

perpendicular to the plane of the paper and

directed into it. 

Watch Video Solution

https://dl.doubtnut.com/l/_2w3x3zVNF4xO


19. A conducting rod ab of length l, mass m

and resistance R slides on a smooth, thick pair

of metallic rails. The plane of the rails makes

an angles  with the horizontal. A magnetic

�eld B acts along the perpendicular to the

horizontal plane in upward direction. If the

rod slides down on the rails at a constant

θ

https://dl.doubtnut.com/l/_2w3x3zVNF4xO
https://dl.doubtnut.com/l/_DoNWBW3g8Fes


Ncerts Textbook Questions With Answer Hint

speed v, then show that .  

Watch Video Solution

B = √
mgR sin θ

l2v cos2 θ

https://dl.doubtnut.com/l/_DoNWBW3g8Fes


1. Use Lenz's law to determine the direction of

induced current in the situations described in

the �gure : 

  

A wire of irregular shape turning into a

circular shape.

View Text Solution

https://dl.doubtnut.com/l/_jSssj7SNxhgq


2. Use Lenz's law to determine the direction of

induced current in the situations described in

the �gure : 

 

A circular loop being deformed into a narrow

straight wire.

View Text Solution

3. A rectangular wire loop of sides 8 cm and 2

cm with a small cut is moving out of a region

https://dl.doubtnut.com/l/_mk9KEBriD6Xc
https://dl.doubtnut.com/l/_bgYGVX49kI2T


of uniform magnetic �eld of magnitude 0.3 T

directed normal to the loop. What is the emf

developed across the cut if the velocity of the

loop is 1 m.  in a direction normal to the  

longer side

Watch Video Solution

s− 1

4. A rectangular wire loop of sides 8 cm and 2

cm with a small cut is moving out of a region

of uniform magnetic �eld of magnitude 0.3 T

directed normal to the loop. What is the mef

https://dl.doubtnut.com/l/_bgYGVX49kI2T
https://dl.doubtnut.com/l/_yYNFa63qZeoR


developed across the cut if the velocity of the

loop is 1 m.  in a direction normal to the  

shorter side of the loop? For how long does

the induced voltage last in each case?

Watch Video Solution

s− 1

5. A rectangular wire loop of sides 8 cm and 2

cm with a small cut is moving out of a region

of uniform magnetic �eld of magnitude 0.3 T

directed normal to the loop. What is the mef

developed across the cut if the velocity of the

https://dl.doubtnut.com/l/_yYNFa63qZeoR
https://dl.doubtnut.com/l/_5PDVbjdPwD7G


loop is 1 m.  in a direction normal to the  

Suppose in this case the loop is stationary but

the current feeding the electromagnet

produces the magnetic �eld is gradually

reduced so that the �eld decreases from its

initial value of 0.3 T at the rate of 0.02 T. .

If the cut is joined and the loop has a

resistance of , how much power is

dissipated by the loop as heat? What is the

source of this power?

Watch Video Solution

s− 1

s− 1

1.6Ω

https://dl.doubtnut.com/l/_5PDVbjdPwD7G
https://dl.doubtnut.com/l/_fIOpuBJuxFnR


6. Indicates the direction of induced current in

each case of the �g. 

Watch Video Solution

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


7. A 1.0 m long metallic rod is rotated with an

angular velocity of 400 rad.  about an axis

normal to the rod passing through its one

end. The other end of the rod is in contact

with a circular metallic ring. A constant and

uniform magnetic �eld of 0.5 T parallel to the

axis exists everywhere. Calculate the emf

developed between the centre and the ring.

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_W1yQ2AXGeKp7


8. A circular coil of radius 8.0 cm and 20 turns

rotates about its vertical diameter with an

angular speed of 50 rad.  in a uniform

horizontal magnetic �eld of magnitude

. Obtain the maximum and

average emf induced in the coil. If the coil

forms a closed loop of resistance ,

calculate the maximum value of current in the

coil. Calculate the average power loss due to

Joule heating. Where does this power come

from?

Watch Video Solution

s− 1

3.0 × 10− 2T

10Ω

https://dl.doubtnut.com/l/_2fqXTynirye0


9. A horizontal straight wire 10 m long

extending from east to west is falling with a

speed of 5 m . , at right angles to the

horizontal component of earth's magnetic

�eld, .  

What is the instantaneous value of the emf

induced in the wire?

Watch Video Solution

s− 1

0.30 × 10− 4Wb. m− 2

https://dl.doubtnut.com/l/_2fqXTynirye0
https://dl.doubtnut.com/l/_jRbq7AxFG2bh


10. A horizontal straight wire 10 m long

extending from east to west is falling with a

speed of 5 m . , at right angles to the

horizontal component of earth's magnetic

�eld, .  

What is the direction of the emf?

Watch Video Solution

s− 1

0.30 × 10− 4Wb. m− 2

11. A horizontal straight wire 10 m long

extending from east to west is falling with a

https://dl.doubtnut.com/l/_ArDiA6ggYABu
https://dl.doubtnut.com/l/_Rf55gc6mUsI6


speed of 5 m . , at right angles to the

horizontal component of earth's magnetic

�eld, . what is the emf

induced in the wire.

Which end of the wire is at higher electrical

potential?

Watch Video Solution

s− 1

0.30 × 10− 4Wb. m− 2

12. A square loop of side 12 cm with its sides

parallel to X and Y axes is moved with a

velocity of 8 cm.  in the positive x-directions− 1

https://dl.doubtnut.com/l/_Rf55gc6mUsI6
https://dl.doubtnut.com/l/_sJKDQTVK9dTp


in an environment containing a magnetic �eld

in the positive z-direction. The �eld is neither

uniform in space nor constant in time. It has a

gradient of  along the negative

x-direction and is decreasing in time at the

rate of . Determine the direction

and magnitude of induced current in the loop

if its resistance is 4.50 m .

Watch Video Solution

10− 3T . cm− 1

10− 3T . s− 1

Ω

https://dl.doubtnut.com/l/_sJKDQTVK9dTp


13. Obtain an expression for the mutual

inductance between a long straight wire and a

square loop of side a as shown in �g. 

Watch Video Solution

https://dl.doubtnut.com/l/_Ec9UodyaGBaL


14. Now assume that the straight wire carries

a current of 50 A and the loop is moved to the

right with a constant velocity .

Calculate the induced emf in the loop at the

instant when x = 0.2 m. Take a = 0.1 m and

assume that the loop has a large resistance.

Watch Video Solution

v = 10m. s− 1

15. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

https://dl.doubtnut.com/l/_qUQPVA1DpHRz
https://dl.doubtnut.com/l/_1GCemzvFHVa4


permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

closed loop containing the rod = .

Assume the �eld to be uniform. 

  

Suppose K is open and the rod is moved with a

speed of 12 cm.  in the direction shown.

9.0mΩ

s− 1

https://dl.doubtnut.com/l/_1GCemzvFHVa4


Give the polarity and magnitude of the

induced emf.

Watch Video Solution

16. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

https://dl.doubtnut.com/l/_1GCemzvFHVa4
https://dl.doubtnut.com/l/_CsMe4qD2wYIr


closed loop containing the rod = .

Assume the �eld to be uniform. 

  

Is there an excess charge built up at the ends

of the rods when K is open? What if K is

closed?

Watch Video Solution

9.0mΩ

https://dl.doubtnut.com/l/_CsMe4qD2wYIr


17. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

closed loop containing the rod = .

Assume the �eld to be uniform. 

  

9.0mΩ

https://dl.doubtnut.com/l/_x7inQciPhjc0


With K open and the rod moving uniformly,

there is no net force on the electrons in thr

rod PQ even though they do experience

magnetic force due to the motion of the rod.

Explain.

Watch Video Solution

18. Explain why are there gaps between the

rails? Explain what will happen if there is no

gap

Watch Video Solution

https://dl.doubtnut.com/l/_x7inQciPhjc0
https://dl.doubtnut.com/l/_plTkQzN7o7ne


19. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

closed loop containing the rod = .

Assume the �eld to be uniform. 

9.0mΩ

https://dl.doubtnut.com/l/_plTkQzN7o7ne
https://dl.doubtnut.com/l/_jiHNsBiijRax


  

How much power is required by an external

agent to keep the rod moving at the same

speed  when K is closed? How

much power is required when K is open?

Watch Video Solution

( = 12cm. s− 1)

20. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

https://dl.doubtnut.com/l/_jiHNsBiijRax
https://dl.doubtnut.com/l/_4agBcjVNUg13


permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

closed loop containing the rod = .

Assume the �eld to be uniform. 

  

How much power is dissipated as heat in the

9.0mΩ

https://dl.doubtnut.com/l/_4agBcjVNUg13


closed circuit? What is the source of this

power?

View Text Solution

21. A metal rod PQ is resting on the rails A'B'

and positioned between the poles of a

permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually

perpendicular directions. A galvanometer G

connects the rails through a switch K. Length

of the rod = 15 cm, B = 0.50 T, resistance of the

https://dl.doubtnut.com/l/_4agBcjVNUg13
https://dl.doubtnut.com/l/_eWkOcOVK63ns


Ncert Exemplar Questions With Answer Hint Mcq

1

closed loop containing the rod = .

Assume the �eld to be uniform. 

  

What is the induced emf in the moving rod if

the magnetic �eld is parallel to the rails

instead of being perpendicular?

View Text Solution

9.0mΩ

https://dl.doubtnut.com/l/_eWkOcOVK63ns


1. A cylinder bar magnet is rotated about its

axis. A wire is connected from the axis and is

made to touch the cylindrical surface through

https://dl.doubtnut.com/l/_B9c5LagoZznR


a contact. Then 

https://dl.doubtnut.com/l/_B9c5LagoZznR


A. a direct current �ows in the ammeter A

B. no current �ows through A

C. an alternating sinusoidal current �ows

through the ammeter A with time

period, 

D. a time-varying non-sinusoidal current

�ows through ammeter A

Answer: B

Watch Video Solution

T =
2π

ω

https://dl.doubtnut.com/l/_B9c5LagoZznR
https://dl.doubtnut.com/l/_NJKbK0tRN58b


2. There are two coils A and B. When A is

brought towards B, a current �ows through B

which stops when A 

  

stops moving. The current in B is

counterclockwise. B is stationary when A

moves. We can infer that

https://dl.doubtnut.com/l/_NJKbK0tRN58b


A. a constant current �ows through A in

the clockwise direction

B. a varying current is passing through A

C. there is no current through A

D. a constant counter clockwise current is

passing through A

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_NJKbK0tRN58b


3. A loop, made of straight edges has six

corners at A(0,0,0), B(L,0,0), C(L,L,0), D(0,L,0),

E(0,L,L) and F(0,0,L). A magnetic �eld

 is present in the region.

The �ux passing through the loop ABCDEFA (in

that order) is: 

A. 

→
B = B0( î + k̂)T

B0L
2Wb

https://dl.doubtnut.com/l/_rZaecGK8e0I9


B. 

C. 

D. 

Answer: B

Watch Video Solution

2B0L
2Wb

√2B0L
2Wb

4B0L
2Wb

4. The number of turns of a solenoid of length

l and area of cross-section A is N. The self-

inductance L increases as

https://dl.doubtnut.com/l/_rZaecGK8e0I9
https://dl.doubtnut.com/l/_JiluFCAdAqo9


A. l and A increase

B. l decreases and A increases

C. l increases and A decreases

D. both l and A decrease

Answer: B

Watch Video Solution

5. The two coils A and B are same as in the

picture given below . The coil A is made to

rotate about a vertical axis. No current �ows in

https://dl.doubtnut.com/l/_JiluFCAdAqo9
https://dl.doubtnut.com/l/_2p89qbC0Tc9Z


B if A is at rest. The current in coil A, when the

current in B (at t = 0) is counterclockwise and

the coil A is as shown at this instant t = 0, is 

A. constant current clockwise

https://dl.doubtnut.com/l/_2p89qbC0Tc9Z


Ncert Exemplar Questions With Answer Hint Mcq

2

B. varying current clockwise

C. varying current counterclockwise

D. constant current counterclockwise

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2p89qbC0Tc9Z


1. A metal plate is getting heated. It can be

because

A. a direct current is passing through it

B. it is placed in a time-varying magnetic

�eld

C. it is placed in a magnetic �eld which

varies with space but not with time

D. a current (either direct or alternating) is

passing through it

https://dl.doubtnut.com/l/_9KPienFru8ra


Answer: A::B::D

Watch Video Solution

2. An emf is produced in a coil, which is not

connected to an external voltage source. This

can be due to

A. the coil being in a time-varying magnetic

�eld

B. the coil moving in a time-varying

magnetic �eld

https://dl.doubtnut.com/l/_9KPienFru8ra
https://dl.doubtnut.com/l/_4XJ9BCyRf4d6


C. the coil moving in a constant magnetic

�eld

D. the coil is stationary in external spatially

varying magnetic �eld, which does not

change with time

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_4XJ9BCyRf4d6


3. A circular coil expands radially in a region of

magnetic �eld but no electromotive force is

produced in the coil. It can be because

A. the magnetic �eld is constant

B. the magnetic �eld is in the same plane

as the circular coil and it may or may not

vary

C. the magnetic �eld may have a

perpendicular (to the plane of the coil)

https://dl.doubtnut.com/l/_BO9aPIcwMHw9


component with suitably decreasing

magnitude

D. there is a constant magnetic �eld

perpendicular (to the plane of the coil)

direction

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_BO9aPIcwMHw9


4. The mutual inductance  of coil 1 with

respect to coil 2

A. increases when they are brought nearer

B. depends on the current passing through

the coils

C. increases when one of them is rotated

about an axis

D. is the same as  of coil 2 with respect

to coil 1

M12

M21

https://dl.doubtnut.com/l/_wmCRmbwE8lMf


Exercise

Answer: A::D

Watch Video Solution

1. If the emf induced in an electrical circuit be e

and the current induced be I then,

A. both e and I depend on the resistance of

the circuit

https://dl.doubtnut.com/l/_wmCRmbwE8lMf
https://dl.doubtnut.com/l/_wt8kTgQbnK0K


B. none of e and I depends on the

resistance of the circuit

C. e depends on the resistance of the

circuit but not i

D. I depends on the resistance of the circuit

but not e

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wt8kTgQbnK0K


2. The magnetic �ux across a coil, of 50 turns

and of diameter 0.1 m, changes from

 in 0.02 s. The emf

induced in the coil is

A. 3.9 mV

B. 10 mV

C. 15 mV

D. 196 mV

Answer: B

Watch Video Solution

3 × 10− 4Wb  to 10− 4Wb

https://dl.doubtnut.com/l/_NAw5M3Mja95L


Watch Video Solution

3. A coil with a small area of  is lying

on the xy -plane around a point P. If the

magnetic �eld at P is ,

the magnetic �ux passing through the coil

would be

A. 

B. 

C. 

D. 

10− 5m2

( î + ĵ + k̂)Wb. m− 2

10− 5Wb

√2 × 10− 5Wb

√3 × 10− 5Wb

3 × 10− 5Wb

https://dl.doubtnut.com/l/_NAw5M3Mja95L
https://dl.doubtnut.com/l/_QEfNd3i7bCzR


Answer: A

Watch Video Solution

4. The magnetic �ux linked with a coil varies

with time t as , where a, b

and c are constants. The emf induced in the

coil will be zero at a time of

A. 

B. 

C. 

ϕ = at2 + bt + c

b

a

−
b

a

b

2a

https://dl.doubtnut.com/l/_QEfNd3i7bCzR
https://dl.doubtnut.com/l/_tXDDVUJfjpJX


D. 

Answer: D

Watch Video Solution

−
b

2a

5. Induced current in a coil due to

electromagnetic induction does not depend

upon

A. rate of change of �ux

B. shape of the coil

https://dl.doubtnut.com/l/_tXDDVUJfjpJX
https://dl.doubtnut.com/l/_V942cnzPS1nQ


C. resistance of coil

D. non of these

Answer: D

Watch Video Solution

6. A metal ring is held horizontally with the

ground and a bar magnet is dropped through

the ring with its length along the axis of the

ring. The acceleration of the falling magnet is

https://dl.doubtnut.com/l/_V942cnzPS1nQ
https://dl.doubtnut.com/l/_QlRwOQbAGGXd


A. equal to g

B. less than g

C. more than g

D. zero

Answer: B

Watch Video Solution

7. An electric potential di�erence will be

induced between the ends of the conductor

(AB) shown in the �gure when the conductor

https://dl.doubtnut.com/l/_QlRwOQbAGGXd
https://dl.doubtnut.com/l/_BjJK5XSUtXNd


moves along 

A. OP

B. OQ

C. OL

D. OM

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_BjJK5XSUtXNd


8. In the �gure a circular loop of radius r and

resistance R is shown. A variable magnetic �eld

of induction  exists inside the loop. If

the key (K) is closed at t = 0, the electrical

power developed in the circuit at that instant

is equal to 

A. 

B = e− t

πr2

R

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


B. 

C. 

D. 

Answer: D

Watch Video Solution

10r3

R

π2r4

R

10r4

R

9. Two identical circular loops of metal wire are

lying on a table without touching each other.

Loop A carries a current which increases with

time. In response, the loop B

https://dl.doubtnut.com/l/_KoOmkwCmbOdI
https://dl.doubtnut.com/l/_twJk3nMy0MBe


A. remains stationary

B. is attracted by the loop A

C. is repelled by the loop A

D. rotates about its centre of mass with

centre of mass �xed

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_twJk3nMy0MBe


10. A circular disc of radius 0.2 m is placed in a

uniform magnetic �eld of induction

 in such a way that its axis makes

an angle  with the �eld. The magnetic �ux

linked with the disc is

A. 0.01 Wb

B. 0.02 Wb

C. 0.06 Wb

D. 0.08 Wb

Answer: B

Wb/m21

π

60∘

https://dl.doubtnut.com/l/_T69tvaYATirJ


Watch Video Solution

11. A square wire loop of side 10 cm is placed at

an angle of  with a magnetic �eld that

changes uniformly from 0.1 T to zero in 0.7 s. If

resistance of the loop is , then the induced

current in it is

A. 1 mA

B. 2.5 mA

C. 3.5 mA

45∘

1Ω

https://dl.doubtnut.com/l/_T69tvaYATirJ
https://dl.doubtnut.com/l/_drjYcwIim06o


D. 4 mA

Answer: A

Watch Video Solution

12. A rod of length b moves with a constant

velocity v in the magnetic �eld of a in�nitely

long straight conducting wire that carries a

current I as shown in the �gure. The induced

https://dl.doubtnut.com/l/_drjYcwIim06o
https://dl.doubtnut.com/l/_zP1Yp7hpZAJx


emf in the rod is 

A. 

B. 

C. 

D. 

tan− 1( )
μ0iv

2π
a

b

ln(1 + )
μ0iv

2π
b

a

μ0iv√ab

4π(a + b)

μ0iv(a + b)

4πab

https://dl.doubtnut.com/l/_zP1Yp7hpZAJx


Answer: B

Watch Video Solution

13. A boat is moving due east in a region

where the earth's magnetic �eld is

 due north and

horizontal. The boat carries a vertical aerial 2

m long. If the speed of the boat is 1.50 m. ,

the magnitude of the induced emf in the wire

of aerial is

5.0 × 10− 5N. A− 1. m− 1

s− 1

https://dl.doubtnut.com/l/_zP1Yp7hpZAJx
https://dl.doubtnut.com/l/_GuB4psjsw3Mm


A. 0.75 mV

B. 0.50 mV

C. 0.15 mV

D. 1 mV

Answer: C

Watch Video Solution

14. SI unit henry (H) of inductance can be

written as

https://dl.doubtnut.com/l/_GuB4psjsw3Mm
https://dl.doubtnut.com/l/_NaCGYutm3dbC


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Wb. A− 2

J. A− 1

V . s. A− 2

Ω. s

15. The self-inductance of a long straight

solenoid is L. Each of the length, the diameter

and the number of turns of another solenoid

https://dl.doubtnut.com/l/_NaCGYutm3dbC
https://dl.doubtnut.com/l/_fsCca6diJS1b


is double that of the �rst. The self-inductance

of the second solenoid is

A. 2L

B. 4L

C. 8L

D. 16L

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fsCca6diJS1b


16. The self inductances of two coils are 16 mH

and 25 mH, and they have a mutual

inductances of 10 mH. Their coupling constant

is

A. 0.025

B. 0.05

C. 0.25

D. 0.5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_EJS9fZpQusGo


Watch Video Solution

17. If current I passes through a pure inductor

of self-inductance L, the energy stored is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

LI 2

LI 2

2

LI 2

4

https://dl.doubtnut.com/l/_EJS9fZpQusGo
https://dl.doubtnut.com/l/_W9cciQp8lvd7


18. Two solenoids of equal number of turns

have their lengths and the radii in the same

ratio . The ratio of their self-inductances

will be

A. 

B. 

C. 

D. 

Answer: A

1: 2

1: 2

2: 1

1: 1

1: 4

https://dl.doubtnut.com/l/_W9cciQp8lvd7
https://dl.doubtnut.com/l/_c3cYIkxzmjwd


Watch Video Solution

19. The current I in a coil varies with time as

shown in the �g. The variation of induced emf

with time would be 

A. 

B. 

https://dl.doubtnut.com/l/_c3cYIkxzmjwd
https://dl.doubtnut.com/l/_gvWkdokMeHO1


Very Short Answer Type Questions

C. 

D. 

Answer: A

Watch Video Solution

1. What is the unit of magnetic induction or

magnetic �ux density in SI?

https://dl.doubtnut.com/l/_gvWkdokMeHO1
https://dl.doubtnut.com/l/_ppjsSzrMvdsO


Watch Video Solution

2. What is the relation of the magnetic �eld

vector  with magnetic induction and

magnetic �ux density?

Watch Video Solution

→
B

3. Induced emf is directly proportional to the

rate of change with time of

magnetic_______linked with a coil.

https://dl.doubtnut.com/l/_ppjsSzrMvdsO
https://dl.doubtnut.com/l/_kG7I0T1XznL0
https://dl.doubtnut.com/l/_D46FkgTI1Z7D


Watch Video Solution

4. In case of electromagnetic induction,

the________always opposes the cause of its own

generation.

Watch Video Solution

5. With the help of Fleming's________rule, the

direction of induced current in a straight

conductor in motion can be determined.

Watch Video Solution

https://dl.doubtnut.com/l/_D46FkgTI1Z7D
https://dl.doubtnut.com/l/_6JBHPC3mNKc5
https://dl.doubtnut.com/l/_nQHAqr8p5wVa


6. What is the relation between the units: tesla

and weber?

Watch Video Solution

7. What is the relation between the unit:

weber and volt?

Watch Video Solution

https://dl.doubtnut.com/l/_nQHAqr8p5wVa
https://dl.doubtnut.com/l/_HLGIce0eJeKm
https://dl.doubtnut.com/l/_05Jkyx2tLkUt


8. Which of the conservation laws would not

hold if Lenz's law was incorrect?

Watch Video Solution

9. Self-inductance of a coil is 1H. If 1A current

passes through it, what will be the magnetic

�ux linked with the coil?

Watch Video Solution

https://dl.doubtnut.com/l/_7J4zUKtgFl3O
https://dl.doubtnut.com/l/_sAYXqcGCzoE7


10. What is the relation between the units:

weber and ampere?

Watch Video Solution

11. What is the relation between the units of

self-inductance and mutual inductance?

Watch Video Solution

https://dl.doubtnut.com/l/_rRDGp9pk1qG5
https://dl.doubtnut.com/l/_fta8TpquSEtS


Short Answer Type Questions I

12. Self-inductance of an air core inductor

increases from 0.01 mH to 10 mH on

introducing an iron core into it. What is the

relative permeability of the core used?

Watch Video Solution

1. A cylindrical bar magnet is kept along the

axis of a circular coil. If the magnet is rotated

https://dl.doubtnut.com/l/_yz4nxwdgoiVl
https://dl.doubtnut.com/l/_60IT9ucH2eFL


about the axis, will there be any current

induced in that coil?

Watch Video Solution

2. A metallic coil is kept at rest in a non-

uniform static magnetic �eld. Will there be any

emf induced in that coil?

Watch Video Solution

https://dl.doubtnut.com/l/_60IT9ucH2eFL
https://dl.doubtnut.com/l/_OX6yGzxwRf53


3. Two circular coils are kept co-axially one

alongside the other. If a current suddenly

starts �owing in one coil, what will be the

direction of current induced at that moment

in the other coil?

Watch Video Solution

4. A conducting rod AB is moving parallel to

the positive x-axis. A magnetic �eld is acting

along positive z-axis. The end A of the rod will

https://dl.doubtnut.com/l/_lS9UTwWvo3Wn
https://dl.doubtnut.com/l/_kt0ABhORxt6J


get a higher potential with respect to the end

B-state whether it is true or false? 

Watch Video Solution

5. What measures are to be taken to minimise

energy loss due to �ow of eddy current in an

electromagnetic arrangement?

Watch Video Solution

https://dl.doubtnut.com/l/_kt0ABhORxt6J
https://dl.doubtnut.com/l/_DKI3Kw3YXTXl


6. The use of a laminated core in a conducting

coil reduces eddy currents. Explain why it is so.

Watch Video Solution

7. How can the energy stored in an inductor be

utilised?

Watch Video Solution

https://dl.doubtnut.com/l/_UIaDxOJdQh1F
https://dl.doubtnut.com/l/_neSqb8iVcRZP


8. The self-inductance of a solenoid is L. If it is

cut into two equal halves, what will be the self-

inductance of each half?

Watch Video Solution

9. The self-inductance of a solenoid is L. If it is

compressed to half its length by pressing it

from both ends, what will be the new self-

inductance?

Watch Video Solution

https://dl.doubtnut.com/l/_vlAwo0rtnWIx
https://dl.doubtnut.com/l/_ycJ5tr83DorE


10. If a wire is stretched to double its length,

�nd the new resistance if the original

resistance be R.

Watch Video Solution

11. A steady current from a source of emf is

passing through a straight conductor from

left to right. If the source in switched o�, what

will be the direction of induced current in the

wire?

https://dl.doubtnut.com/l/_ycJ5tr83DorE
https://dl.doubtnut.com/l/_fZMq9TBWHyzG
https://dl.doubtnut.com/l/_6aPO4BBYWOFc


Watch Video Solution

12. A solenoid carrying a current supplied by a

DC source with a constant emf contains an

iron core inside it. How will the current change

when the core is pulled out of the solenoid:

will it increase, decrease, or remain the same?

Watch Video Solution

https://dl.doubtnut.com/l/_6aPO4BBYWOFc
https://dl.doubtnut.com/l/_gR3vGZ9RjzqP


13. The emf E of a source varies with time. It

sends a current I through a coil of self-

inductance L connected to it. What is the

instantaneous e�ective emf of the circuit?

Watch Video Solution

14. Why the coil of a dead beat galvanometer

is wound on a metal frame?

Watch Video Solution

https://dl.doubtnut.com/l/_y3fldGyXNjiI
https://dl.doubtnut.com/l/_VRdd6XumMCIA
https://dl.doubtnut.com/l/_LGrMFEHzWkm3


Short Answer Type Questions Ii

15. Two identical loops, one of copper and

another of constantan, are removed from a

magnetic �eld within the same time interval. In

which loop will the induced current be

greater?

Watch Video Solution

1. The current passing through a choke coil of

5H is decreasing at the rate of 2A/s. The e.m.f.

https://dl.doubtnut.com/l/_LGrMFEHzWkm3
https://dl.doubtnut.com/l/_iVLjhsJhKPHy


developed across the coil is?

Watch Video Solution

2. The current I through a closed coil of self-

inductance 0.25 H is related with time t as

. Then the emf e induced in the

coil will vary with time in the manner shown in

the justify. 

Watch Video Solution

I = 4t − t2

https://dl.doubtnut.com/l/_iVLjhsJhKPHy
https://dl.doubtnut.com/l/_vz1mPiFYtpCk


Problem Set I

1. At an instant t, the magnetic �ux linked with

a coil is, . What will

be the induced emf in the coil at time t = 2s?

Watch Video Solution

ϕ = 5t3 − 100t + 300Wb

2. A rectangular coil of area  is held in a

magnetic �eld of strength 2T in such a way

that the normal to the plane of the coil makes

0.2m2

https://dl.doubtnut.com/l/_0CBdrQqCSgTe
https://dl.doubtnut.com/l/_xR6EyeYOfCHD


an angle  with the �eld. What is the �ux

linked with the coil?

Watch Video Solution

30∘

3. A magnet is being brought near a circular

coil, of radius 10 cm, having 10 turns and of

resistance , along its axis. Due to this, if

the magnetic �ux density linked with the coil

increases from 0.1 Wb.  to 

, �nd out the current

induced in the coil.

10Ω

m− 2

0.5Wb. m− 2  in s
1

10

https://dl.doubtnut.com/l/_xR6EyeYOfCHD
https://dl.doubtnut.com/l/_GwYDy9krsKOA


Watch Video Solution

4. A conducting wire of length 30 cm revolves

1000 times per minute about one of its ends

and perpendicular to the direction of a

magnetic �eld of 0.5 T. Determine the emf

induced across the ends of the wire.

Watch Video Solution

5. A 10m long horizontal wire, lying along the

magnetic east-west direction, begins to fall

https://dl.doubtnut.com/l/_GwYDy9krsKOA
https://dl.doubtnut.com/l/_84wQ9EdR5shB
https://dl.doubtnut.com/l/_Il84q8rF0Kl0


with a velocity of 5.0 m. . What will be the

emf induced in the wire? [Given,

]

Watch Video Solution

s− 1

H = 0.3 × 10− 4Wb. m− 2

6. The distance between the extremities of the

two wings of an aeroplane is 30m. It is �ying

horizontally with a velocity of .

The vertical component of earth's magnetic

�eld in that region is . Find the

1080km. h− 1

4.5 × 10− 5T

https://dl.doubtnut.com/l/_Il84q8rF0Kl0
https://dl.doubtnut.com/l/_185bJjzjidW6


emf induced across the extremities of the two

wings.

Watch Video Solution

7. A coil of 100 turns and of diameter 0.2 m is

placed at right angles to a uniform magnetic

�eld. If the �eld increases uniformly from

0.1Wb .  to  in 0.05s, �nd out

the emf induced in the coil.

Watch Video Solution

m− 2 0.3Wb. m− 2

https://dl.doubtnut.com/l/_185bJjzjidW6
https://dl.doubtnut.com/l/_r4377MBqth1b
https://dl.doubtnut.com/l/_tMRMlapav8c6


8. A wire xy has a semicircular part of radius a.

Obtain the expression for induced emf across

xy when the wire rotates in a uniform

magnetic �eld B with a frequency f. The

direction of B and rotation of xy are shown in

the �g. 

View Text Solution

9. A closed circular coil having a diameter of 50

cm and of 200 turns, with a total resistance of

https://dl.doubtnut.com/l/_tMRMlapav8c6
https://dl.doubtnut.com/l/_wwjmnna9PUne


 is placed with its plane at right angles to

a magnetic �eld of strength . Calculate

the quantity of electric charge that �ows

through it when the coil is turned through

 about its diameter.

View Text Solution

10Ω

10− 2T

180∘

10. The current in a primary coil increases by

20 A in 0.1 s. If the average emf induced in the

secondary coil be 100 V, determine the mutual

https://dl.doubtnut.com/l/_wwjmnna9PUne
https://dl.doubtnut.com/l/_pstqAtAhqYLB


inductance between the coils and the change

in magnetic �ux in the secondary coil.

Watch Video Solution

11. The inductance of a coil of 400 turns is 8

mH. If a current of 5 mA �ows through the coil,

calculate the magnetic �ux linked with it.

Watch Video Solution

https://dl.doubtnut.com/l/_pstqAtAhqYLB
https://dl.doubtnut.com/l/_yvaLarhNUNn4


12. Find the amount of stored energy within a

coil of inductance 10mH due to a current of

50mA through it.

Watch Video Solution

13. The ratio of the inductances of two coils is

1 : 2 and that of the currents through them is

2 : 1. Find the ratio of energy stored in the

coils.

Watch Video Solution

https://dl.doubtnut.com/l/_RMioLo7xSYNA
https://dl.doubtnut.com/l/_jmdi8OmcdCn4


14. Self-inductance and resistance of a coil are

30mH and  respectively. It is connected to

a  resistance and a 2V battery in series.

How much energy will be stored in the coil?

Watch Video Solution

20Ω

30Ω

15. The current in a coil increases by 10 A in

0.01s. If the average emf induced in the coil is

100 V, �nd out the self-inductance of the coil

and the �ux linked with it.

https://dl.doubtnut.com/l/_jmdi8OmcdCn4
https://dl.doubtnut.com/l/_JzNMaTxZeaRK
https://dl.doubtnut.com/l/_fMLzhzQ5kRCl


Watch Video Solution

16. An emf of 100V is induced in a coil when

the current through it changes at the rate of

. Determine the self-inductance of

the coil.

Watch Video Solution

50A. s− 1

17. The self-inductance of a circular coil of 600

turns is 36 mH. What will be the self-

https://dl.doubtnut.com/l/_fMLzhzQ5kRCl
https://dl.doubtnut.com/l/_zbiyseA6CMet
https://dl.doubtnut.com/l/_h9Y5psVMoefy


inductance of another circular coil of identical

shape, but of 500 turns?

Watch Video Solution

18. A straight solenoid of length 50 cm and

across sectional area  has a self-

inductance of . If a current of 100 mA

passes through it, what will be the magnetic

�eld along its axis?

Watch Video Solution

1cm2

10− 5H

https://dl.doubtnut.com/l/_h9Y5psVMoefy
https://dl.doubtnut.com/l/_CCsyNgyg8By4
https://dl.doubtnut.com/l/_aRRR17qDfhrP


Problem Set Ii

19. A solenoidal coil has 50 turns per

centimeter along its length and a cross

sectional area of . 200 turns of

another wire is wound round the �rst solenoid

co-axially. The two coils are electrically

insulated from each other. Calculate the

mutual inductance between the two coils.

Watch Video Solution

4 × 10− 4m2

https://dl.doubtnut.com/l/_aRRR17qDfhrP


1. A square loop of wire of side 10 cm is placed

at angle of  with a magnetic �eld that

changes uniformly from 0.2 T to zero in 1

second. Find the current induced in the loop

of resistance .

Watch Video Solution

45∘

1Ω

2. The rails of a railway track are 1.80 m apart

and assumed to be insulated from one

another. Calculate the emf induced between

https://dl.doubtnut.com/l/_xTovPR8XLS1z
https://dl.doubtnut.com/l/_MNXdnSMFyKvf


the rails if a train is passing at 120 km. .

Assume that the horizontal component of

earth's magnetic �eld, 

and angle of dip. .

Watch Video Solution

h− 1

H = 0.36 × 10− 4T

θ = tan− 1(1.026)

3. A wheel with 10 metallic spokes each 0.5 m

long, is rotated with a speed of 120 rpm.

Please of the wheel is normal to earth's

magnetic �eld at that place. If the magnitude

https://dl.doubtnut.com/l/_MNXdnSMFyKvf
https://dl.doubtnut.com/l/_6d5ca80CQqLS


of the �eld is 0.40 G, what is the induced emf

between the axle and rim of the wheel?

Watch Video Solution

4. A square metallic wire loop of side 10 cm

and resistance  is moved with a constant

velocity  in a uniform magnetic �eld of

induction 2T as shown in �gure. The loop is

connected to a network of resistances, each of

value . The resistance of wires QD and PB

are 

1Ω

→
v

3Ω

https://dl.doubtnut.com/l/_6d5ca80CQqLS
https://dl.doubtnut.com/l/_4rPKNaJ2zbKA


 

negligible. What should be the speed of the

loop to have a steady current of 1 mA in the

loop? What is the direction of �ow of current?

Watch Video Solution

5. Magnetic �ux through a stationary loop

with a resistance R varies during the time

interval  where  is a

constant. Calculate the amount of heat

τ  as ϕ = αt(τ − t) α

https://dl.doubtnut.com/l/_4rPKNaJ2zbKA
https://dl.doubtnut.com/l/_lK6YPMJnHTca


generated in the loop during the time interval

.

Watch Video Solution

τ

6. Two di�erenct coils have self-inductances

 and . At a certain

instant, the current in the two coils is

increasing at the same rate and power

supplied to the two coils is the same. Find the

ratio of 

induced voltage

L1 = 16mH L2 = 12mH

https://dl.doubtnut.com/l/_lK6YPMJnHTca
https://dl.doubtnut.com/l/_UQhp2J3sDt65


Watch Video Solution

7. Two di�erenct coils have self-inductances

 and . At a certain

instant, the current in the two coils is

increasing at the same rate and power

supplied to the two coils is the same. Find the

ratio of 

induced current

Watch Video Solution

L1 = 16mH L2 = 12mH

https://dl.doubtnut.com/l/_UQhp2J3sDt65
https://dl.doubtnut.com/l/_npXfzd5kRuR2


8. Two di�erenct coils have self-inductances

 and . At a certain

instant, the current in the two coils is

increasing at the same rate and power

supplied to the two coils is the same. Find the

ratio of 

energy stored in the two coils at that instant.

Watch Video Solution

L1 = 16mH L2 = 12mH

https://dl.doubtnut.com/l/_tijUp3iQoOUP


9. What will be the self-inductance of a

solendoid of length 1m, diameter 12cm and

number of turns 4000? How much energy will

be stored in its magnetic �eld due to a current

of 2A through it? .

Watch Video Solution

(μ0 = 4π × 10− 7H. m− 1)

10. A long solenoid having 450 turns per m

carries a current of 1.6 A. At the centre of the

solenoid a coil of 180 turns with cross

https://dl.doubtnut.com/l/_Tp189VGQhGKb
https://dl.doubtnut.com/l/_0WpyIvR3wpyu


Entrance Corner

sectional area  is placed having its axis

parallel to the �eld produced by the solenoid.

What will be the amount of induced emf when

the direction of current in the solenoid is

reversed within 0.03 s?

Watch Video Solution

3.5cm2

1. Statement I: Induced emf in a conductor is

proportional to the time rate of change of

https://dl.doubtnut.com/l/_0WpyIvR3wpyu
https://dl.doubtnut.com/l/_1sWpFbnMqMqJ


associated magnetic �ux. 

Statement II: In case of electromagnetic

induction transfer of energy takes place in a

manner so that total energy is conserved.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I

B. Statement I true, statement II is true,

statement II is not a correct explanation

for statement I

C. Statement I is true, statement II is false

https://dl.doubtnut.com/l/_1sWpFbnMqMqJ


D. Statement I is false, statement II is true

Answer: B

Watch Video Solution

2. Statement I: The north pole of a bar magnet

is moving towards a closed circular coil along

its axis. As a result the direction of induced

current in the front face of the coil will be

clockwise. 

https://dl.doubtnut.com/l/_1sWpFbnMqMqJ
https://dl.doubtnut.com/l/_yWLXesyKOgBh


Statement II: Any incident connected with

electromagnetic induction obeys Lenz's law.

View Text Solution

3. Statement I: The charge passing through a

coil in time  is , where R is the

resistance of the coil and  is the change in

�ux linked with the coil in time . 

Statement II: The induced emf in a conductor

 where  is the time rate of

change of �ux linked with the conductor.

Δt
Δϕ

R

Δϕ

Δt

e ∝ ,
dϕ

dt

dϕ

dt

https://dl.doubtnut.com/l/_yWLXesyKOgBh
https://dl.doubtnut.com/l/_jppJlJC9YuGY


Watch Video Solution

4. Statement I: A closed solenoid is placed in

an external magnetic �eld. Both of the

magnetic �eld and axis of the solenoid are

directed along z-axis. No electromotive force

will be induced if the solenoid is rotated along

its own axis. 

Statement II: Electromagnetic induction in a

conducting coil takes place only when the

magnetic �ux linked with the coil changes with

time.

https://dl.doubtnut.com/l/_jppJlJC9YuGY
https://dl.doubtnut.com/l/_BXfRA8IzY8iQ


Watch Video Solution

5. Statement I: Self-inductance of a solenoid

having 1000 turns is 100 mH if the associated

magnetic �ux linked with each turn is 

Wb for a current of 1 A passig through the

solenoid. 

Statement II: The self-inductance L of a coil is

de�ned as  when  is the magnetic �ux

linked with the coil for a current I through it.

Watch Video Solution

10− 3

ϕ = LI ϕ

https://dl.doubtnut.com/l/_BXfRA8IzY8iQ
https://dl.doubtnut.com/l/_Rf1Ty3qtyg1Z


6. Statement I: When two coils are wound on

each other, the mutual induction between the

coils is maximum. 

Statement II: Mutual induction does not

depend on the orientation of the coils.

Watch Video Solution

7. Statement I: When the number of turns of a

coils is doubled, coe�cient of self-inductance

of the coil becomes 4 times. 

https://dl.doubtnut.com/l/_9iCAlVpznJld
https://dl.doubtnut.com/l/_dNQHzQAQZnz9


Mcq

Statement II: Self-inductance

Watch Video Solution

∝ (number of turns)2

1. In case of electromagnetic induction in a

conductor

A. electromotive force is induced whenever

the conductor starts moving in a

https://dl.doubtnut.com/l/_dNQHzQAQZnz9
https://dl.doubtnut.com/l/_lFIkKQeQX6Hx


magnetic �eld

B. induced electromotive force is

proportional to the magnetic �ux linked

with the conductor

C. induced current may be zero even if the

induced emf is not zero

D. induced emf does not depend on the

resistance of the conductor

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_lFIkKQeQX6Hx


2. The induced emf between the two ends of a

straight conductor moving perpendicular to

its axis in a uniform magnetic �eld is

A. proportional to the length of the

conductor

B. proportional to the velocity of the

conductor

C. proportional to the magnetic �eld

https://dl.doubtnut.com/l/_lFIkKQeQX6Hx
https://dl.doubtnut.com/l/_BD5IQJV00gAT


D. inversely proportional to the magnetic

�eld

Answer: A::C::D

Watch Video Solution

3. The length and radius of a solenoid of N

turns are l and r respectively. The self-

inductance of the solenoid is

A. proportional to N

https://dl.doubtnut.com/l/_BD5IQJV00gAT
https://dl.doubtnut.com/l/_5CvyfiiMLgjm


B. proportional to 

C. inversely proportional to r

D. inversely proportional to l

Answer: A::C::D

Watch Video Solution

N 2

4. Which of the following relations are

correct?

A. henry = ohm  second×

https://dl.doubtnut.com/l/_5CvyfiiMLgjm
https://dl.doubtnut.com/l/_bEo9oNzzgeMr


B. farad = ohm/second

C. weber = volt  second

D. henry = weber/ampere

Answer: A:C:D

Watch Video Solution

×

5. The mutual inductance of two adjacent coils

depends on the

https://dl.doubtnut.com/l/_bEo9oNzzgeMr
https://dl.doubtnut.com/l/_pcfT1lxxeFkT


A. rate of change of current in any one of

them

B. number of turns of the two solenoids

C. length of the solenoids

D. relative position of the solenoids

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_pcfT1lxxeFkT


6. A conducting coil of resistance R and radius

r has its centre at the origin of the coordinate

system in a uniform magnetic �eld of

induction B. When it is rotated about y-axis

through , the change of �ux in the coil is

directly proportional to

A. B

B. R

C. 

D. r

90∘

r2

https://dl.doubtnut.com/l/_YmWOde2YRQkb


Answer: B::C::D

Watch Video Solution

7. A V-shaped conducting wire is moved with a

speed of v in a magnetic �eld as shown in the

�g. Magnetic �eld is perpendicular to the

paper, directed inwards, then 

A. 

B. 

va = vc

va > vc

https://dl.doubtnut.com/l/_YmWOde2YRQkb
https://dl.doubtnut.com/l/_B9s3qIW5Nv17


C. 

D. 

Answer: B::D

Watch Video Solution

va > vb

vc > vb

8. The magnetic �ux  linked with a coil

varies with time (t) as , where a and n

are constants. The induced emf in the coil is e.

Which of the following are correct?

(ϕ)

ϕ = atn

https://dl.doubtnut.com/l/_B9s3qIW5Nv17
https://dl.doubtnut.com/l/_jInAGCwZn6Dr


A. if 

B. if  and |e| decreases

with time

C. if n = 1, e is constant

D. if  increases with time

Answer: A::C

Watch Video Solution

0 < n < 1, e = 0

0 < n < 1, e ≠ 0

n > 1, |e|

https://dl.doubtnut.com/l/_jInAGCwZn6Dr


9. Current (i) passing through a coil varies with

time t as . At 1 s total �ux passing

through the coil is 10 Wb. Then

A. self-inductance of the coil is 10 H

B. self-inductance of the coil is 5 H

C. induced emf across the coil at 1 s is 20 V

D. induced emf across the coil at 1 s is 10 V

Answer: B::C

Watch Video Solution

i = 2t2

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


Comprehension Type

1. If the current through a solenoid changes

with time electromagnetic induction takes

place in the solenoid. This is known as self-

induction. In general, for a current I, the

induced emf in the coil is .  

L is the self-inductance of the solenoid. On the

other hand, such change in the current in a

solenoid can produce electromagnetic

induction in another adjacent solenoid. The

induced emf in the other solenoid

e = − L
dI

dt

https://dl.doubtnut.com/l/_AcLlUJfK2f91


, M is called the mutual

inductance of the solenoids. 

If  and  are the self-inductance of the

adjacent coils then their mutual inductance

. If the magnetic �ux produced

by the current in one coil is totally linked with

the other coil then k = 1. 

Watch Video Solution

e = − M
dI

dt

L1 L2

M = k√L1L2

2. If the current through a solenoid changes

with time electromagnetic induction takes

https://dl.doubtnut.com/l/_AcLlUJfK2f91
https://dl.doubtnut.com/l/_18Stfm8DUKwQ


place in the solenoid. This is known as self-

induction. In general, for a current I, the

induced emf in the coil is .  

L is the self-inductance of the solenoid. On the

other hand, such change in the current in a

solenoid can produce electromagnetic

induction in another adjacent solenoid. The

induced emf in the other solenoid

, M is called the mutual

inductance of the solenoids. 

If  and  are the self-inductance of the

adjacent coils then their mutual inductance

. If the magnetic �ux produced

e = − L
dI

dt

e = − M
dI

dt

L1 L2

M = k√L1L2

https://dl.doubtnut.com/l/_18Stfm8DUKwQ


by the current in one coil is totally linked with

the other coil then k = 1. 

The self-inductance (in H) of a coil when the

induced emf is  for a change of 1 mA.

in current through it, is

A. 50

B. 5

C. 0.5

D. 0.05

Answer: D

50μV s− 1

https://dl.doubtnut.com/l/_18Stfm8DUKwQ


Watch Video Solution

3. If the current through a solenoid changes

with time electromagnetic induction takes

place in the solenoid. This is known as self-

induction. In general, for a current I, the

induced emf in the coil is .  

L is the self-inductance of the solenoid. On the

other hand, such change in the current in a

solenoid can produce electromagnetic

induction in another adjacent solenoid. The

induced emf in the other solenoid

e = − L
dI

dt

https://dl.doubtnut.com/l/_18Stfm8DUKwQ
https://dl.doubtnut.com/l/_eZmSpzwAcZYT


, M is called the mutual

inductance of the solenoids. 

If  and  are the self-inductance of the

adjacent coils then their mutual inductance

. If the magnetic �ux produced

by the current in one coil is totally linked with

the other coil then k = 1. 

If the induced emf in a coil totally linked with

the coil be  for change of 1mA/s, the

mutual inductance (in H) of the two coils is

A. 0.002

B. 0.02

e = − M
dI

dt

L1 L2

M = k√L1L2

20μV

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


C. 0.2

D. 2

Answer: B

Watch Video Solution

4. If the current through a solenoid changes

with time electromagnetic induction takes

place in the solenoid. This is known as self-

induction. In general, for a current I, the

induced emf in the coil is .  e = − L
dI

dt

https://dl.doubtnut.com/l/_eZmSpzwAcZYT
https://dl.doubtnut.com/l/_DSWHcCJcfQL8


L is the self-inductance of the solenoid. On the

other hand, such change in the current in a

solenoid can produce electromagnetic

induction in another adjacent solenoid. The

induced emf in the other solenoid

, M is called the mutual

inductance of the solenoids. 

If  and  are the self-inductance of the

adjacent coils then their mutual inductance

. If the magnetic �ux produced

by the current in one coil is totally linked with

the other coil then k = 1. 

e = − M
dI

dt

L1 L2

M = k√L1L2

https://dl.doubtnut.com/l/_DSWHcCJcfQL8


Self-inductance (in H) of the coil in question

(III) is

A. 0.1

B. 0.08

C. 0.01

D. 0.008

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_DSWHcCJcfQL8


5. If the current through a solenoid changes

with time electromagnetic induction takes

place in the solenoid. This is known as self-

induction. In general, for a current I, the

induced emf in the coil is .  

L is the self-inductance of the solenoid. On the

other hand, such change in the current in a

solenoid can produce electromagnetic

induction in another adjacent solenoid. The

induced emf in the other solenoid

, M is called the mutual

inductance of the solenoids. 

e = − L
dI

dt

e = − M
dI

dt

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


If  and  are the self-inductance of the

adjacent coils then their mutual inductance

. If the magnetic �ux produced

by the current in one coil is totally linked with

the other coil then k = 1. 

The negative sign in the expression of induced

emf is explained by

A. Faraday's �rst law

B. Faraday's second law

C. Law of conservation of energy

D. Law of conservation of charge

L1 L2

M = k√L1L2

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


Integer Answer Type

Answer: C

Watch Video Solution

1. The current through a coil of self-inductance

500 mH is 4 A. What amount of magnetic

energy (in J) is stored in its magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_lJfQoYcxdKEI
https://dl.doubtnut.com/l/_IE6SwrLemld2
https://dl.doubtnut.com/l/_zFO3TR5WfS0m


2. A straight conductor of length 50 cm is

moving with a velocity 5 m.  in a magnetic

�eld of strength 2T in a direction

perpendicular to the �eld. What is the emf (in

V) induced between the two ends of the

conductor?

Watch Video Solution

s− 1

3. The magnetic �ux  (in Wb) linked with a

 coil changes with time t (in s) according

to the relation . What is the

(ϕ)

100Ω

ϕ = 8t2 − 2t + 1

https://dl.doubtnut.com/l/_zFO3TR5WfS0m
https://dl.doubtnut.com/l/_hpDnlNJzWI32


value of induced current (in A) in the coil at t =

2 s?

Watch Video Solution

4. A straight conductor of length 10 cm is

rotating in a vertical plane with one of its ends

�xed. The angular velocity is 10 rad . . What

is the value of emf (in ) induced between

the two ends of the conductor if the

horizontal component of earth's magnetic

�eld at the place is ?

s− 1

μV

10− 4T

https://dl.doubtnut.com/l/_hpDnlNJzWI32
https://dl.doubtnut.com/l/_ihQWdgpwQKdj


Watch Video Solution

5. Find the change in magnetic �ux (in Wb) in

an inductor of 10H in which the emf induced is

300 V in .

Watch Video Solution

10− 2s

6. An average induced emf of 0.20 V appears in

a coil when the current in it is changed from

5A in one direction to 5A in the opposite

https://dl.doubtnut.com/l/_ihQWdgpwQKdj
https://dl.doubtnut.com/l/_17R4rFYYSvB0
https://dl.doubtnut.com/l/_ed9bE3ShXprc


Examination Archive With Solution

direction in 0.20 s. Find the self-inductance of

the coil in mH.

Watch Video Solution

1. Which of the following is the unit of

magnetic �ux?

A. tesla

B. tesla/m2

https://dl.doubtnut.com/l/_ed9bE3ShXprc
https://dl.doubtnut.com/l/_iXGdQ9jwIEtJ


C. tesla 

D. weber/

Answer: C

Watch Video Solution

× m2

m2

2. Write Lenz's law in relation to

electromagnetic inuction. Explain the law from

the principle of conservation of energy.

Watch Video Solution

https://dl.doubtnut.com/l/_iXGdQ9jwIEtJ
https://dl.doubtnut.com/l/_DsILwKRd6p7T


3. A current �owing through a coil changes

from +2A to -2A in 0.05 s and an emf of 8 V is

induced in the coil. The value of self-

inductance of the coil is

A. 0.8 H

B. 0.1 H

C. 0.2 H

D. 0.4 H

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4R2rBHwcHl0p


4. State Fleming's right hand rule. De�ne self-

inductance of a coil. Explain non-inductive coil

with diagram.

Watch Video Solution

5. A metallic disc of radius 10 cm is rotating

uniformly about a horizontal axis passing

through its centre with angular velocity 10

revolution per second. A uniform magnetic

https://dl.doubtnut.com/l/_4R2rBHwcHl0p
https://dl.doubtnut.com/l/_iSCF0uBSso3g
https://dl.doubtnut.com/l/_bkW6UhFY0GnP


�eld of intensity  acts along the axis of

the disc. Find the potential di�erence induced

between the centre and the rim of the disc.

Watch Video Solution

10− 2T

6. Dimension of magnetic �ux is

A. 

B. 

C. 

D. 

ML2T − 2A− 1

MLT − 1A− 2

ML− 1TA− 1

ML− 1A

https://dl.doubtnut.com/l/_bkW6UhFY0GnP
https://dl.doubtnut.com/l/_4Kwtz3Pa5yUa


Answer: A

Watch Video Solution

7. What do you mean by magnetic �ux density?

Watch Video Solution

8. State Faraday's law of electromagnetic

induction.

Watch Video Solution

https://dl.doubtnut.com/l/_4Kwtz3Pa5yUa
https://dl.doubtnut.com/l/_bEb3KSqnuoJp
https://dl.doubtnut.com/l/_CdyHyiFUXDZI


9. The magnetic �ux through a coil is varying

according to the relation

, t measured in

seconds. Calculate the induced current

through the coil at t = 2s, if the resistance of

the coil is .

Watch Video Solution

ϕ = (4t2 + 2t − 5)Wb

5Ω

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

conservation of energy.

https://dl.doubtnut.com/l/_CdyHyiFUXDZI
https://dl.doubtnut.com/l/_GR2PuO8eVQTZ
https://dl.doubtnut.com/l/_x1MR5fdKA7h2


Watch Video Solution

11. Mutual inductance of two coils can be

increased by

A. decreasing the number of turns on the

coils

B. increasing the number of turns on the

coils

C. winding the coils on the wooden core

D. none of these

https://dl.doubtnut.com/l/_x1MR5fdKA7h2
https://dl.doubtnut.com/l/_8LqEwDiNcxiD


Answer: B

Watch Video Solution

12. If L and R denote inductance and resistance

respectively, then the dimension of  is

A. 

B. 

C. 

D. 

L

R

M 0L0T 0

M 0L0T 1

M 2L0T 2

M 1L1T 2

https://dl.doubtnut.com/l/_8LqEwDiNcxiD
https://dl.doubtnut.com/l/_Z2PgUSUjZtDF


Answer: B

Watch Video Solution

13. A horizontal straight wire 5 m long

extending from east to west is falling with a

speed of 10 m/s at right angles to the

horizontal component of earth's magnetic

�eld .  

�nd the instantaneous value of emf induced in

the wire.

Watch Video Solution

0.40 × 10− 4Wb. m− 2

https://dl.doubtnut.com/l/_Z2PgUSUjZtDF
https://dl.doubtnut.com/l/_8W2tmsqr5FFA


14. A horizontal straight wire 5 m long

extending from east to west is falling with a

speed of 10 m/s at right angles to the

horizontal component of earth's magnetic

�eld .  

What is the direction of the emf?

Watch Video Solution

0.40 × 10− 4Wb. m− 2

https://dl.doubtnut.com/l/_8W2tmsqr5FFA
https://dl.doubtnut.com/l/_ATGxRjug6ikA


15. A horizontal straight wire 5 m long

extending from east to west is falling with a

speed of 10 m/s at right angles to the

horizontal component of earth's magnetic

�eld .  

Which end of the wire will be at higher

potential? (Neglect acceleration due to

gravity.)

Watch Video Solution

0.40 × 10− 4Wb. m− 2

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


16. Derive the expression for energy stored in

an inductor of coe�cient of self-inductance L

carrying current .

Watch Video Solution

i0

17. A coil of metallic wire is at rest in a non-

uniform magnetic �eld. Would any

electromotive force be induced in the coil?

Watch Video Solution

https://dl.doubtnut.com/l/_tLBxx8QaHEoi
https://dl.doubtnut.com/l/_iKljiHvQduKG


Wbjee

1. A very small circular loop of radius a is

initially (at t = 0) coplaner and concentric with

a much larger �xed circular loop of radius b. A

constant I �ows in the larger loop. The smaller

loop is rotated with a constant angular speed

 about the common diameter. The emf

induced in the smaller loop as a function of

time t is

A. 

ω

ω cos(ωt)
πa2μ0I

2b

https://dl.doubtnut.com/l/_EW6bhyysrS9O


B. 

C. 

D. 

Answer: C

Watch Video Solution

ω sin(ω2t2)
πa2μ0I

2b

ω sin(ωt)
πa2μ0I

2b

ω sin2(ωt)
πa2μ0I

2b

2. A straight conductor 0.1 m long moves in a

uniform magnetic �eld 0.1 T. The velocity of the

conductor is 15 m/s and is directed

https://dl.doubtnut.com/l/_EW6bhyysrS9O
https://dl.doubtnut.com/l/_SQ1ElSugXy3a


perpendicular to the �eld. The emf induced

between the two ends of the conductor is

A. 0.10 V

B. 0.15 V

C. 1.50 V

D. 15.00 V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SQ1ElSugXy3a


3. A conducting loop in the form of a circle is

placed in a uniform magnetic �eld with its

plane perpendicular to the direction of the

�eld. An emf will be induced in the loop if

A. it is translated parallel to itself

B. it is rotated about one of its diameters

C. it is rotated about its own axis which is

parallel to the �eld

D. the loop is deformed from the original

shape

https://dl.doubtnut.com/l/_4CZ7mk66WnwX


Answer: B::D

Watch Video Solution

4. Two coils of self-inductances 6mH and 8mH

are connected in series and are adjusted for

highest coe�cient of coupling. Equivalent self-

inductance L for the assembly is approximately

A. 50 mH

B. 36 mH

C. 28 mH

https://dl.doubtnut.com/l/_4CZ7mk66WnwX
https://dl.doubtnut.com/l/_mma3pnmXHW7s


D. 18 mH

Answer: C

Watch Video Solution

5. As shown in the �gure, a rectangular loop of

a conducting wire is moving away with a

constant velocity v in a perpendicular

direction from a very long straight conductor

carrying a steady current I. When the breadth

of the rectangular loop is very small compared

https://dl.doubtnut.com/l/_mma3pnmXHW7s
https://dl.doubtnut.com/l/_7UMS0BBy76iw


to its distance from the straight conductor,

how does the emf E induced in the loop vary

with time t? 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

E ∝
1

t2

E ∝
1

t

E ∝ − ln(t)

E ∝
1

t3

https://dl.doubtnut.com/l/_7UMS0BBy76iw


Jee Main

1. In a coil of resistance , a current is

induced by changing the magnetic �ux

through it as shown in the �gure. The

magnitude of change in �ux through the coil

is 

A. 200 Wb

B. 225 Wb

100Ω

https://dl.doubtnut.com/l/_7UMS0BBy76iw
https://dl.doubtnut.com/l/_ZJLUdmPlNxPp


Aipmt

C. 250 Wb

D. 275 Wb

Answer: C

Watch Video Solution

1. A thin semicircular conducting ring (PQR) of

radius r is falling with its plane vertical in a

horizontal magnetic �eld B, as shown in The

https://dl.doubtnut.com/l/_ZJLUdmPlNxPp
https://dl.doubtnut.com/l/_ec04X7EABw60


potential di�erence developed across the ring

when its speed is v, is 

A. zero

B.  and P is at higher potential

C.  and R is at higher potential

D.  and R is at higher potential

Answer: D

View Text Solution

Bvπr2

2

πrBv

2rBv

https://dl.doubtnut.com/l/_ec04X7EABw60
https://dl.doubtnut.com/l/_SEfV4ZKyuleg


2. A conducting square frame of side a and a

long straight wire carrying current I are

located in the same plane as shown in the

�gure. The frame moves to the right with a

constant velocity v. The emf induced in the

frame will be proportional to 

A. 

B. 

C. 

D. 

1

x2

1

(2x − a)2

1

(2x + a)2

1

(2x − a)(2x + a)

https://dl.doubtnut.com/l/_SEfV4ZKyuleg


Neet

Answer: D

View Text Solution

1. A long solenoid has 1000 turns. When a

current of 4A �ows through it, the magnetic

�ux linked with each turn of the solenoid is

. The self-inductance of the

solenoid is

4 × 10− 3Wb

https://dl.doubtnut.com/l/_SEfV4ZKyuleg
https://dl.doubtnut.com/l/_a3Lf0YSWnj2u


A. 3 H

B. 2 H

C. 1 H

D. 4 H

Answer: C

Watch Video Solution

2. A circular coil of radius 10 cm, 500 turns and

resistance  is placed with its plane,

perpendicular to the horizontal component of

2Ω

https://dl.doubtnut.com/l/_a3Lf0YSWnj2u
https://dl.doubtnut.com/l/_Fs827ap1dtJF


the earth's magnetic �eld. It is rotated about

its vertical diameter through  in 0.25 s.

The induced emf in the coil is (take

)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

180∘

HE = 3.0 × 10− 5T

6.6 × 10− 4V

1.4 × 10− 2V

2.6 × 10− 2V

3.8 × 10− 3V

https://dl.doubtnut.com/l/_Fs827ap1dtJF


3. Inside a parallel plate capacitor the electric

�eld E varies with time as . The variation of

induced magnetic �eld with time is given by

A. a) 

B. b) no variation

C. c) 

D. d) 

Answer: D

Watch Video Solution

t2

t2

t3

t

https://dl.doubtnut.com/l/_Fs827ap1dtJF
https://dl.doubtnut.com/l/_jDqiSwDtGbwo


4. The magnetic potential energy stored in a

certain inductor is 25 mJ, when the current in

the inductor is 60 mA. This inductor is of

inductance

A. 1.389 H

B. 138.88 H

C. 0.138 H

D. 13.89 H

Answer: D

https://dl.doubtnut.com/l/_jDqiSwDtGbwo
https://dl.doubtnut.com/l/_4mmQNPxyr3D2


Cbse Scanner

Watch Video Solution

1. A bar magnet is moved in the direction

indicated by the arrow between two coils PQ

and CD. Predict the directions of induced

current in each coil. 

Watch Video Solution

https://dl.doubtnut.com/l/_4mmQNPxyr3D2
https://dl.doubtnut.com/l/_mnnUk4BpDJuD
https://dl.doubtnut.com/l/_Jmok0ZLT3ssg


2. The motion of copper plate is damped when

it is allowed to oscillate between the two

plates of a magnet. What is the cause of this

damping?

Watch Video Solution

3. A rectangular conductor LMNO is placed in a

uniform magnetic �eld of 0.5 T. The �eld is

directed perpendicular to the plane of the

conductor. When the arm MN of length of 20

cm is moved towards left with a velocity of 10

https://dl.doubtnut.com/l/_Jmok0ZLT3ssg
https://dl.doubtnut.com/l/_zeR13lBtgtb6


m . , calculate the emf induced in the arm.

Given the resistance of the arm to be ,

(assuming that the other arms are of

negligible resistance) �nd the value of the

current in the arm. 

Watch Video Solution

s− 1

5Ω

4. A wheel with 8 metallic spokes each 50 cm

long is rotated with a speed of 120 rev. 

in a plane normal to the horizontal

min− 1

https://dl.doubtnut.com/l/_zeR13lBtgtb6
https://dl.doubtnut.com/l/_BcJsJ15wYvBG


component of the Earth's magnetic �eld. The

Earth's magnetic �eld at the place in 0.4 G and

the angle of dip is . Calculate the emf

induced between the axle and the rim of the

wheel. How will the value of emf be a�ected if

the number of spokes were increased.

Watch Video Solution

60∘

5. How does the mutual inductance of a pair of

coils change when 

distance between the coils is increased and

https://dl.doubtnut.com/l/_BcJsJ15wYvBG
https://dl.doubtnut.com/l/_TWIHMbnb4giv


Watch Video Solution

6. How does the mutual inductance of a pair of

coils change when 

number of turns in the coils is increased?

Watch Video Solution

7. A light metal disc on the top of an

electromagnet is thrown up as the current is

switched on. Why? Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_TWIHMbnb4giv
https://dl.doubtnut.com/l/_xSMNgAWN8aJz
https://dl.doubtnut.com/l/_TkEMvOT3yj1e


8. The motion of copper plate is damped when

it is allowed to oscillate between the two

plates of a magnet. What is the cause of this

damping?

Watch Video Solution

9. A conducting loop is held above a current

carrying wire PQ as shown in the �gure. Depict

the direction of the current induced in the

https://dl.doubtnut.com/l/_TkEMvOT3yj1e
https://dl.doubtnut.com/l/_UqUR3dWdC1RZ
https://dl.doubtnut.com/l/_3m5eYnSK8WOq


loop when the current in the wire PQ is

constantly increasing. 

Watch Video Solution

10. De�ne the term self-inductance of a

solenoid. Obtain the expression for the

magnetic energy stored in an inductor of self-

inductance L to build up a current I through it.

Watch Video Solution

https://dl.doubtnut.com/l/_3m5eYnSK8WOq
https://dl.doubtnut.com/l/_nSKZ352aw3md
https://dl.doubtnut.com/l/_VKvH5KmuZTxN


11. A varying current in a coil change from 10A

to 0 in 0.5sec. If the average emf induced in

the coil is 220V, the self inductance of the coil

is :

Watch Video Solution

12. A rod of length l is moved horizontally with

a uniform velocity v in a direction

perpendicular to its length through a region

in which a uniform magnetic �eld is acting

https://dl.doubtnut.com/l/_VKvH5KmuZTxN
https://dl.doubtnut.com/l/_dsP9Fe8GSutF


vertically downward. Derive an expression for

the emf induced across the ends of the rod.

Watch Video Solution

13. How does one understand this motional

emf by invoking the Lorentz force acting on

the free charge carriers of the conductor?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_dsP9Fe8GSutF
https://dl.doubtnut.com/l/_v4FljCQ82UJr


14. Describe, with the help of a suitable

diagram, how one can demonstrate that emf

can be induced in a coil due to the change of

magnetic �ux. Hence state Faraday's law of

electromagnetic induction.

Watch Video Solution

15. Two loops, one rectangular of dimensions

10 cm  2.5 cm and second of square shape

of side 5 cm are moved out of a uniform

×

https://dl.doubtnut.com/l/_QjmEsGhNzWXE
https://dl.doubtnut.com/l/_rUtRBRcFlWe5


magnetic �eld  perpendicular to the planes

of the loops with equal velocity v as is shown

in the �gure. 

 

In which case will the emf induced be more?

Watch Video Solution

→
B

16. Two loops, one rectangular of dimensions

10 cm  2.5 cm and second of square shape

of side 5 cm are moved out of a uniform

magnetic �eld  perpendicular to the planes

×

→
B

https://dl.doubtnut.com/l/_rUtRBRcFlWe5
https://dl.doubtnut.com/l/_pLkTD5hgoSH6


of the loops with equal velocity v as is shown

in the �gure. 

 

In which case will the current �owing through

the two loops be less?

View Text Solution

17. Sketch the change in �ux, emf and force

when a conducting rod PQ of resistance R and

length L moves freely to and fro between A

and C will speed v on a rectangular conductor

https://dl.doubtnut.com/l/_pLkTD5hgoSH6
https://dl.doubtnut.com/l/_M8v7aPp6nDa9


placed in uniform magnetic �eld as shown in

the �gure.

View Text Solution

18. De�ne mutual inductance.

Watch Video Solution

19. A pair of adjacent coils has a mutual

inductance of 1.5 H. If the current in one coil

https://dl.doubtnut.com/l/_M8v7aPp6nDa9
https://dl.doubtnut.com/l/_veOP3ScA8s0x
https://dl.doubtnut.com/l/_OmCPn25DGXoN


changes from 0 to 20 A in 0.5 s, what is the

change of �ux linkage with the other coil?

Watch Video Solution

20. A long straight current carrying wire

passes normally through the centre of circular

loop. If the current through the wire increases,

will there be an induced emf in the loop?

Justify.

Watch Video Solution

https://dl.doubtnut.com/l/_OmCPn25DGXoN
https://dl.doubtnut.com/l/_1xHLzhPe38nx
https://dl.doubtnut.com/l/_U839XJOUO3wk


21. Predict the polarity of the capacitor in the

situation described below: 

View Text Solution

22. The average self-induced emf in a 25mH

solenoid when the current in it falls from 0.2A

to 0A in 0.01 second, is

Watch Video Solution

https://dl.doubtnut.com/l/_U839XJOUO3wk
https://dl.doubtnut.com/l/_ab1krXsQ929C
https://dl.doubtnut.com/l/_JjIlnNy8aliO


23. What is the direction of induced currents

in metal rings 1 and 2 when current I in the

wire is increasing steadily? 

View Text Solution

24. A horizontal conducting rod 10 m long

extending from east to west is falling with a

speed 5.0 m .  at right angles to the

horizontal component of the Earth's magnetic

�eld, . Find the

s− 1

0.3 × 10− 4Wb. m− 2

https://dl.doubtnut.com/l/_JjIlnNy8aliO
https://dl.doubtnut.com/l/_Eg73jQLYnMcd


instantaneous value of the emf induced in the

rod.

Watch Video Solution

25. De�ne the term 'self-inductance' and write

its SI unit.

Watch Video Solution

26. Obtain the expression for the mutual

inductance of two long coaxial solenoids S1

https://dl.doubtnut.com/l/_Eg73jQLYnMcd
https://dl.doubtnut.com/l/_3K0buFoVORdI
https://dl.doubtnut.com/l/_RkwJop6Yeth0


and  wound one over the other, each of

length L and radii  and 

number of turns per unit length, when a

current I is set up in the outer solenoid .

Watch Video Solution

s2

r1 and r2 n1 and n2

S2

27. De�ne self-inductance of a coil. Obtain the

expression for the energy stored in an

inductor L connected across a source of emf.

Watch Video Solution

https://dl.doubtnut.com/l/_RkwJop6Yeth0
https://dl.doubtnut.com/l/_dEgv3wkkk96O
https://dl.doubtnut.com/l/_OluIwE8qjIKZ


28. An aeroplane is �ying horizontally from

west to east with a velocity of 900 km/h.

Calculate the potential di�erence developed

between the ends of its wings having a span

of 20 m. The horizontal component of the

Earth's magnetic �eld is  and the

angle of dip is .

Watch Video Solution

5 × 10− 4T

30∘

https://dl.doubtnut.com/l/_OluIwE8qjIKZ

