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Electromagnetic Induction

TOPIC 1

Magnetic Flux, Faraday’s
and Lenz’s Laws

01

The magnetic flux linked with a
coil (in Wb) is given by the
equation @ =5t +3t +16

The magnitude of induced emfin
the coil at the fourth second will

be [NEET (Oct.) 2020]
(a)33V (b)43V

(c)108V (d)1ov

Ans. (d)

Magnetic flux linked with coil,
@=(5t? +3t +16) Wb
Magnitude of induced emf,

e=99_9d (52 13t +16)=10t +3

dt dt
At t=3s,
e, =10x3+3=33V
At t=4s

e, =10x4+3 =43V
OInduced emf in coil at the fourth
second is given as

e=e,—e,=43-33=10V

A coil of 800 turns effective area
0.05 m? is kept perpendicular to a
magnetic field 5x107° T. When
the plane of the coil is rotated by
902 around any of its co-planar axis
in 0.1s, the emf induced in the caoil

will be [NEET (National) 2019]
(a)0.2V (b)2x107°V
(c)0.02V (d)2v

Ans. (¢)

Given, area of coil, A=0.05m?
magnetic field, B=5x10" T and

e =

number of turns, N =800 .

The magnetic flux linked with the coil is
@=N(B[A)=NBAcos0 (D)

where, Bis the angle betweenBand A.

The emfinduced when coil is rotated

from6, =0° to6, =90° is

e= _he —A(NBA cos®) [using Eq.

At At
(]

=—@(cose2 -cos8,) . (i)
At
Here, At =0.1s

Thus, substituting the given values in Eq.
(i), we get
800 x5x107 x0.05 x[c0s90 ° —cos0 °]

0.1
=2000 %107 =0.02V

E A uniform magnetic field is

restricted within a region of radius
r. The magnetic field changes with

time at arate ot Loop 1of radius

R > r encloses the region r and
loop 2 of radius R is outside the
region of magnetic field as shown
in the figure. Then, the emf
generated is [NEET 2016]

e

(a) zeroinloop Tand zeroinloop 2

(b) _9B 2in |00p1and—@ w?in
dt dt

loop 2

(c) —%T{R2 inloop Tandzeroinloop?2

(d) —%mz inlooplandzeroinloop?2

Ans. (¢)

Induced emf in the region is given by

|e|:di(p

dt
where, @=BA =1r’B
O dip:—nrzﬁ
dt dt

Rate of change of magnetic flux
associated with loop 1

e1 = —dﬁ = - 'r|r2 @
dt dt
Similarly e, = emf associated with loop 2
de,
=-—2=0 [+, =0]
ot o,

An electron moves on a straight
line path XY as shown. The abcd is
a coil adjacent in the path of
electron. What will be the
direction of current, if any induced

in the coil? [CBSE AIPMT 2015]
a
b d
C
D GRETERREEEEN D STREETEERI Y
(a) abcd
(b)adcb

(c) The current will reverse its direction
as the electron goes past the coil

(d)No current induced

Ans. (d)

First current develops in direction of
abcd but when electron moves away
then magnetic field inside loop
decreases and current changes its
direction.

A coil of resistance 400 Q is
placed in a magnetic field. If the



magnetic flux @(Wb) linked with
the coil varies with time t (second)
as @ =50t” +4. The current in the
coilatt =2sis [CBSE AIPMT 2012]

(@)0.5A (b)0.TA (c)2A  (d)1A
Ans. (a)
Induced emf in a coil is given by
£ =H 9%
0 diqo
Given,  @=50t" +4

and resistance, R =400Q
so, E=H-9H —poot _, =200V
0 dmqg-, )

So, current in the coil will be
_200_1_

A conducting circular loop is
placed in a uniform magnetic field,
B=0.025T with its plane
perpendicular to the loop. The radius
of the loop is made to shrink at a
constant rate of Imms™. The
induced emf when the radius is
2cm,is [CBSE AIPMT 2010]

(a)2Tt W (b) Tt/ (c)guv (d)2 pv

Ans. (b)
Magnetic flux @linked with magnetic
fieldBand area Ais given by

@=B[A =IB||Al cosO

Here, 0=0°

So, @=BA=B1r?

Now, Induced emf, le| = el Brmt(2 r)g
dt dt

=0025x T x2 x2 x107 x1 x107° =

A rectangular, a square, a circular
and an elliptical loop, all in the

X y-plane, are moving out of a
uniform magnetic field with a
constant velocity, v=vi. The

magnetic field is directed along
the negative z-axis direction. The
induced emf, during the passage of
these loops, out of the field region,
will not remain constant for

[CBSE AIPMT 2009]
(a) the rectanqular, circular and elliptical

loops

(b)the circular and the elliptical loops
(c)only the elliptical loop
(d)any of the four loops

Ans. (b)

Area coming out per second from the
magnetic field is not constant for
elliptical and circular loops, so induced
emf, during the passage out of these
loops, from the field region will not
remain constant.

A conducting circular loop is
placed in a uniform magnetic field
0.04 T with its plane perpendicular
to the magnetic field. The radius
of the loop starts shrinking at
2mm s . The induced emf in the

loop when the radiusis 2 cmis
[CBSE AIPMT 2009]

(@)3.2 W (b)4.8 T WV
(c)0.8 W (d)1.8 TPV
Ans. (a)

Magnetic field, B=0.04T and rate of
change of radius of coil due to

shrinkage,
9 o mms™
dt

Induced emf,

_ 2
e:ﬂ:—B%:—Bd(m )
dt dt dt
-9

dt
Now, if r=2cm
e=-0.04 x T x2 x2 x107* x2 x107*
=32 MW

A circular disc of radius 0.2 m is
placed in a uniform magnetic field

of induction — (Wb/m?)in such a
s
way that its axis makes an angle of

60° with B. The magnetic flux
linked with the disc is [CBSE AIPMT

2008]
(a)0.02 Wb (b)0.06 Wb
(c)0.08 Wb (d)0.01Wb
Ans. (a)
Magnetic flux ¢ =B [A
@ =BA cos6
:%[ x 11(0.2)* cosB0°=0.02 Wb

As aresult of change in the
magnetic flux linked to the closed
loop shown in the figure, an emf V
volt is induced in the loop. The
work done (joule) in taking a charge

g coulomb once along the loop is
[CBSE AIPMT 2005]

12

(a)gV (b)z?/ro

qv
(c)2qV (d) >
Ans. (a)

Work done in moving a charge through
potential differenceV is given by W =qV

The magnetic flux through a
circuit of resistance R changes by
an amount A@in a time At. Then
the total quantity of electric
charge q that passes any point in
the circuit during the time At is
represented by [CBSE AIPMT 2004]

_1 49 - Lo
()g = R At (blg R

- Do _p Do
(C)q_m (dlg R'At
Ans. (b)

From Faraday's second law, emf
induced in the circuit
At

If Ris the resistance of the circuit, then

i:izi
R RAt

Thus, charge passing through the
circuit,

g=ixAt
O q:&mt O ngp
RAt R

The total charge induced in a

conducting loop when it is moved

in magnetic field depends on
[CBSE AIPMT 1992]

(a)the rate of change of magnetic

flux

(b)initial magnetic flux

(c)the total change in magnetic flux

(d) final magnetic flux

Ans. (¢)
Total charge induced in a conducting

loopis
q:J’idt
As, i=f
R
0 q=I%dt=%Iedt
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Induced emf e is given by
-_de
dt

e

1 .0 dod
O =_ _r
q R IEI_ dt
Hence, total charge induced in the
conducting loop depends upon
resistance of loop and change in
magnetic flux.

1
dt—ﬁ‘[d(p

A rectangular coil of 20 turns and
area of cross-section 25 sq cm has
aresistance of 100 Q. If a magnetic
field which is perpendicular to the
plane of coil changes at a rate of
1000 T/s, the current in the coil is
[CBSE AIPMT 1992]

(a)1A (b)50 A
(c)0.5A (d)5A
Ans. (¢)

Total number of turns, N =20

Area of coil, A =25cm?
=25%x107" m’

Change in magnetic field w.r.t.t

9B 1000 1/s
at

Resistance of coil R =100 Q

=9
na 98
Induced current,i=£ = dt
R R
0 dB O
=NA =
o dt H
_20x26x107" x1000
100

=056A

A magnetic field of 2x107% T acts

at right angles to a coil of area

100 cm?, with 50 turns. The

average emf induced in the coil is

0.1V, when it is removed from the

field int second. The value of t is
[CBSE AIPMT 1991]

(a)10s (c)0.01s (d)1s

Ans. (b)

(b)0.1s

Here,N =50,B =2 x1072T, A =100 cm?

=107 m? ande =0.1V

_50x2x107 x107
0.1

g dt =0.1s

In a region of uniform magnetic
inductionB=107% T, a circular coil
of radius 30 cm and resistance 1°
ohm is rotated about an axis which
is perpendicular to the direction of
Band which forms a diameter of
the coil.
If the coil rotates at 200 rpm the
amplitude of the alternating current
induced in the coil is

[CBSE AIPMT 1988]

(a)4 T mA (b)30mA
(c)BmA (d)200 mA
Ans. (¢)

When a coil of N number of turns and
area Ais rotated in external magnetic
fieldB, magnetic flux linked with the coil
changes and hence an emfisinduced in
the coil. At this instantt, if e is the emf
induced in the coil, then

e= _de_ —i(NBA coswt)
dt dt

Magnetic flux @=NBA coswt
O e=—NBAi(coswt)
dt

=NBAwsin uxt
The induced emf will be maximum, when
sinwt =maximum =1
d €na = €, =NBAW

So, alternating emf induced is

e=e, sinwt
Maximum currenti, =% :%‘)

Given, N=1,B=10"7T
A=T1(0.3)° m*, R=T® Q

200,140 =2 nEEO0F
60

f=""s
60
1x 107 x 11(0.3)* x2 11x200

0oi, =
60 x 17

0

Emfinduced in the coil due to change in TOPIC 2

magnetic flux
_do__(@,—q)
dt dt

When magnetic field is perpendicular to
colil

e =

@ =NBA
When coil is removed, @, =0
(0-NBA)

e=—_-___""°

or dt:@
dt e

So,

Motional EMF and
Eddy Current

16 A wheel with 20 metallic spokes

each 1m long is rotated with a
speed of 120 rpm in a plane
perpendicular to a magnetic field

of 0.4 G. The induced emf
between the axle and rim of the
wheel will be (16=10"T)

[NEET (Oct.) 2020]
(b)251%107° V
(d)2.51Vv

(a)251x10™" v
(c)40x107°V
Ans. (a)
Given, magnetic field,
B=04G=04x10""T
[=1m
Frequency, f = 12rpm=%rps=2Hz
Induced emf between the axle and rim of
the wheel is given as

e = Boi = ' Blm)? = 18112
2 2

=314 %04 %107 " x2 x1?
=251%x10"“V

A cycle wheel of radius 0.5 mis
rotated with constant anqular
velocity of 10 rad/s in a region of
magnetic field of 0.1 T which is
perpendicular to the plane of the
wheel. The EMF generated between

its centre and the rim is
[NEET (Odisha) 2019]

(a) 0.26V (b)0.125V
(c) 0.5V (d)zero
Ans. (b)

When a conducting disc or wheel of
radius r rotates with constant angular
velocity of wabout its axis in a uniform
magnetic field perpendicular to its
plane and parallel to its axis of rotation,
then,

®

Axis

Induced emf is given by, e :%sz ()

Here, B=0.1T,w=10rad/s,r=0.5m

Substituting these values in Eq. (i), we

get

0 e=!x01x10 x(05? =V
2 8

=0.125V
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In which of the following devices,
the eddy current effect is not
used? [NEET (National) 2019]
(a) Magnetic braking in train

(b) Electromagnet

(c)Electric heater

(d) Induction furnace

Ans. (c)

Electric heaters are not based on the
eddy current effect. Rather their working
is based on Joule's heating effect of
current. According to this effect, the
passage of an electric current through
aresistor produces heat.

However, when a changing magnetic
flux is applied to a bulk piece of
conducting material, then circulating
currentisinduced in the body of this
conductor, which is usually known as
eddy currents. This current shows both
heating and magnetic effects.

Thus, it is the basic principle behind the
working of magnetic braking in train,
electromagnet and induction furnace.

A conducting square frame of side
‘a’and a long straight wire carrying
current | are located in the same
plane as shown in the figure. The
frame moves to the right with a
constant velocity V. The emf
induced in the frame will be
proportional to [CBSE AIPMT 2015]

—X—>

X @x-a)y
_ 1 .
(2x=a)(2x +a)

o®

[
|
[
|
oV
|
[
|
|
|

20

Potential difference across PQ is
Vo =V, =B,lalv
i,

-]

Potential difference across side RS of
frameis

av

V, -V, =B,lal

’ /
:piogv
21‘[§<+9§
2

Hence, the net potential difference in
the loop will be

Vi =V, = V) =(V, =V,)
0 O
_|.10iavD T _ 1 B
om il _aQ @H_QEID
% 29 29@
O O
O a
_giav g a 0
= s i
H "2 T 2

Thus, V., O—

(2x —a)2x +a)

A thin semicircular conducting

ring (POR) of radius r is falling with
its plane vertical in a horizontal
magnetic field B, as shown in
figure. The potential difference
developed across the ring when its

speedisv,is [CBSE AIPMT 2014]
X X X X
B
X X Q X X
I
X X X X
P R
(a)zero

(b) Bvrrr? /2and P is at higher potential
(c)rBv and R is at higher potential

(d)2rBv and R is at higher potential

Ans. (d)

Concept Aninduced emf(BLv)called
motional emf is produced by moving a
conductor instead of varying the
magnetic field.
Foremf, e =Bv(L_,) = Bv X(2r)=2Bvr
[+ L, =diameter =2r]
R will be at higher potential, we
can find it by using right hand rule. The
electrons of wire will move towards end
P due to electric force and atend R the
excess positive change will be left.
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A wire loop is rotated in a magnetic
field. The frequency of change of
direction of the induced emf is
[NEET 2013]
a
b
Cc
d

Ans. (b)

If awire loop is rotated in a magnetic
field, the frequency of changein the

direction of the induced emf is twice
per revolution.

once per revolution
twice per revolution
four times per revolution
six times per revolution

(
(
(
(

A conductor of length 0.4 m is
moving with a speed of 7m/s
perpendicular to a magnetic field
of intensity 0.9 Wb/m?. The
induced emf across the conductor

is [CBSE AIPMT 1995]
(a)1.26V (b) 2.52V
(c)5.04V (d) 25.2V

Ans. (b)

Given, length of conductor(/)=0.4m
speed(v) =7m/s
Magnetic field(B) =0.9 Wb/m”?
Induced emf, e = Blv sinB[6 =30 °as
Bisv]
=0.9x0.4x7xsin90°=2.52V

Eddy currents are produced when
[CBSE AIPMT 1988]

(a) a metal is kept in varying magnetic
field

(b) a metal is kept in steady magnetic
field

(c) acircular coil is placed in a magnetic
field

(d) current is passed through a circular
coil

Ans. (a)

Eddy currents are the currents induced
in the body of a conductor when the
amount of magnetic flux linked with the
conductor changes.

e.g. when we move a metal plate out of
amagnetic field, the relative motion of
the field and the conductor again
induces a current in the conductor for
which conduction electrons move in
closed loops forming circular eddy
currents in such a way that it opposes
the magnetic field that created it as if
the electrons are caught in an eddy or
whirlpool. It is also called Foucault
current.



TOPIC 3

Self and Mutual
Inductances

E Two conducting circular loops of

radiiR, and R, are placed in the
same plane with their centres
coinciding. If R, >>R,, the mutual
inductance M between them will
be directly proportional to

[NEET 2021]
2 2
@ o gfl @l
RZ R] RZ RW
Ans. (d)

Since, both conducting circular loops
are in same plane and their centres are
coinciding.

Hence, magnetic flux, @ =Mi i)
Here, Mis the mutual inductance.

Also, the magnetic flux, @ =BA

Here, B is the magnetic field and

A(= TR} )is the area of the inner
circular loop.

If the current passing through the outer
loop isi, then the magnetic field,

B :LUI.
2R,
Magnetic flux, @ =BA
M 2 .
O =29 1R (i)
¢ 2R, °
Comparing Egs. (i) and (ii), we get
M=Ho rr?
2R

1
Thus, the mutual inductance is directly
2

) R,
proportional to the —%.
1

Alight bulb and an inductor coil
are connected to AC ac source
through a key as shown in the
figure below. The key is closed
and after sometime an iron rod is
inserted into the interior of the

inductor. The glow of the light bulb
[NEET (Oct.) 2020]

)9,

(~)
%

)decreases
)remains unchanged
)will fluctuate
)increases

(a
(b
(c
(d

Ans. (a)

When anironrod is inserted into the
interior of the inductor, then inductance
(L) of the coil increases.

Y

Hence, inductive reactance (X, =wl)
alsoincreases.

OCurrent in the circuit is given as
e
| =~
X
Hence, when X, increases, then current/
decreases. Therefore, glow of the light

bulb will decrease.

(=)
Z

L

The magnetic potential energy

stored in a certain inductor is

25 mdJ, when the current in the

inductor is 60 mA.

This inductor is of inductance
[NEET 2018]

1.389 H

138.88 H

0.138 H

13.89 H

Ans. (d)
Given, magnetic potential energy stored
inaninductor,
U=25mJ=25x10"]
Currentin aninductor,/; =60 mA
=60 x107° A
As, the expression for energy stored in
aninductoris given as
u :%ug
where, L is the inductance of the
inductor.
Substituting the given values in above

equation., we get

(25x107) =% xL x(60 x107)?

(a)
(b)
(c)
(d)

L_ZXZSX10‘3 _ 500

T 3600%x10° 36
or L=13.89 H

O

A'long solenoid of diameter 0.1 m
has 2 x10* turns per metre. At the
centre of the solenoid, a coil of
100 turns and radius 0.01 mis
placed with its axis coinciding with
the solenoid axis. The current in the
solenoid reduces at a constant rate

to0Afrom4Ain 0.05s. If the
resistance of the coil is101° Q the
total charge flowing through the coil
during this time is [NEET 2017]

(a)32m C (b)16 uC
(c)32pC (d)16TT C
Ans. (¢)

Thinking Process Current induced in
the coil is given by

_ 1 fyer
R [dt

o
At R UAt
Given, resistance of the solenoid,
R=10T Q
Radius of second and coil r =107
At=0.05s5Ai=4-0=4A
Charge flowing through the coil is given

by
_ o1
Ag= _(Aat)
o=y
im
=u NN, 1?2 L H D At
o BB

=41tx 107 x2 x10% x100 x TU

2 4 1

<10 B e o

=32x107° C=32pC
Along solenoid has 1000 turns.
When a current of 4A flows
through it, the magnetic flux
linked with each turn of the
solenoid is4x107° Wb. The
self-inductance of the solenoid is

i

x 0.05

[NEET 2016]
(a)3H (b)2 H

(c)1H (d)4H

Ans. (¢)

Given, Number of turns of solenoid,
N =1000.

Current, [ =4A
Magnetic flux, @, =4 x10™° Wb

--Self inductance of solenoid is given by

L=%N i)
|
Substitute the given values in Eq. (i), we
get
4x107 x1000 _
—

L= 1H

The current (1) in the inductance is
varying with time according to the

plot shown in figure.
[CBSE AIPMT 2012]



/
—t T
Which one of the following is the

correct variation of voltage with
time in the coil?

%
(@)
AL,
T/2 T
%
(b) T n
T/2 T
_)t
%
(© 1
T/2 T
%
(@ 1
=
el T
Ans. (d)
Forinductor, as we know induced
voltage
for t=0tot=T/2
V=Lﬂzl_igﬂgzconstant
dt datoT
For t=T/2tot=T,
21t
\/:Lﬂ:D_Di“ H:—constant
d OT O

So, answer can be represented with
graph(d).

A'long solenoid has 500 turns.
When a current of 2 A is passed
through it, the resulting magnetic
flux linked with each turn of the
solenoid is4x10™° Whb. The

self-inductance of the solenoid is
[CBSE AIPMT 2008]

(a)2.5H (b)2 H

(c)TH (d)4H

Ans. (¢)

Net flux through solenoid is,
@ =N@

O ¢ ,,=500x4x10" =2 Wb
where, @ =flux through each turn, and
N = total number of turns

Also, @, =Li =2Wb

Now, L x2=2

0 Self-inductance, L =1H
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Two coils of self-inductances 2

mH and 8 mH are placed so close
together that the effective flux in
one coil is completely linked with
the other. The mutual inductance

between these coils is
[CBSE AIPMT 2006]

(a)10 mH (b)6 mH
(c)4mH (d)18 mH
Ans. (¢)

When the total flux associated with one
coil links with the otheri.e. a case of
maximum flux linkage, then mutual
induction in coil 1due coil 2 is
N, @
M, :i

’1

and mutual induction in coil 2 due to coil

1is

Similarly, self-inductance in coil Tis
L - NW (pB.

1 .
[

1
and self-inductance in coil 2 is
L = Nz (psz

, =

I

2

If all the flux of coil 2 links coil 1and
vice-versa, then
@, =@,
Since,M,, =M,, =M hence we have
MWZ MZ] = Mz
- NN, (\OB1 @,

Iily

0 Mmax :'\ LW LZ

Given, L, =2mH,L, =8 mH
O M, =2x8=416=4mH

=LL

1-2

In an inductor of self-inductance L
=2 mH, current changes with time
according to relation i=t?e™". At

what time emf is zero?
[CBSE AIPMT 2001]

(a)4s (b)3s
(c)2s (d)1s
Ans. (¢)
Itis giventhatemfiszeroi.e.,
e=-L a =0
dt
or Lﬂ:
dt
or i(tze")=0 (As,i=t?e™")
dt

or 2txe ' +t? x(-l)e™" =0

or te™ (2-t)=0 or t =2s (-te™" £0)
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Two coils have a mutual
inductance of 0.005 H. The
current changes in the first caoil
according to equation i =i sinwt,
i, =10A and w=100 1trad/s. The
maximum value of emf in the
second coil is [CBSE AIPMT 1998]

(@)2m (b)5m
(c)m (d) 4T
Ans. (b)

Problem Solving Strategy Differentiate
the given equation of current changing
in first coil and find out the maximum
change in di

dt
The given equation of current changing

in the first coil is

i=i, sinwt ()
Differentiating Eq. (i) w.r.t.t, we have
ﬂ:i(io sinwt)
dt dt
or ﬂ=/'U i(sinmt)
dt dt
or ﬂzio wWCcos wt
dt

For maximum % the value of coswt
t

should be equal to 1.
So i gd

© ot
The maximum value of emf is given by
0 e =MHH =M w

max B%Hnax 0

As, M=0005Hi, =10 A, w=100Ttrad/s
0 e, =0005%x10x100m=5Tm

=i, w

ax

A varying current in a coil changes
from 10 Ato zeroin 0.5 s. If the
average emf induced in the coil is
220V, the self-inductance of the

coil is [CBSE AIPMT 1995]
(@)5H (b)6H (c)1TH (d)12H
Ans. (¢)

Emfinduced in the coil of
self-inductance(L)is given by
:—d—(p:—i(l_i) or e=-L 9

dt dt dt
% =rate of flow of currentin coil ﬁ

e

As,di=i, =i;=0-10=-10 A

dt=05s
=220V
0 220=-1 710
05
or L:@:HH
20



E If N is the number of turnsin a

coil, the value of self-inductance

varies as [CBSE AIPMT 1993]
(aIN® (DN (cIN?  (dN~?
Ans. (¢)

Magnetic flux, @ =BA
and magnetic field due to circular coil is

g = Mo NI
2R
As self-inductance,
L
i
O L:M(BA):NBJO—N‘HA
i i 2R O
_HoNTA
2R
O L ON?

E What is the self-inductance of a

coil which produces 5 V when the
current changes from3Ato 2 Ain
one millisecond?

[CBSE AIPMT 1993]

(a)5000 H (b)5mH
(c)50H (d)5H
Ans. (b)
Emfinduced in the coil is given by
__do
e=—-_1
dt

If coil has self-inductance (L)and
currenti, theninduced emf is given by

e=—i(Li) or e=—Lﬂ
dt dt
5 el
di
dt

Given, lel=5V.di=3-2=1A
dt=1ms=1x10"s

_b5x107
1

O L =bmH

E A 100 mH coil carries a current of 1

A. Energy stored in its magnetic
field is [CBSE AIPMT 1991]
(a)0.5J (b)TA
(c)0.05J (d)0.1J
Ans. (¢
Energy stored in coil is

£=1Lp

2

where, L is self-inductance of coil andi
iscurrentinduced. Here, L =100 mH

=100 x 107 Handi =1A

0E =% x(100 x107%) x(1)? =0.05 J
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If the number of turns per unit
length of a coil of solenoid is
doubled, the self-inductance of
the solenoid will [CBSE AIPMT 1991]
(a)remain unchanged

(b)be halved

(c)be doubled

(d)become four times

Ans. (d)

Along solenoid is that whose length is
very large as compared to its radius of
cross-section. If N is total number of
turnsin the solenoid, Ais area of each
turn of the solenoid and/ is length of
solenoid, then self-inductance of
solenoid is given by

2

L:"Ulﬂ 0 L=p,nAl

(n=number of turns per unit length)
So, LOR?
When n® is doubled, L becomes 4 times.

The current in self-inductance
L =40mHis to be increased
uniformly from1Ato 1TAIn
4 millisecond. The emf induced in
inductor during the process is
[CBSE AIPMT 1990]
(b)0.4V
(d)440V

(a)100V
(c)aV

Ans. (b)
Emfinduced in the coil due to change in
magnetic flux
-_do__(&-@

dt dt
When magnetic field is perpendicular to
coil

e

@ =NBA
When coilisremoved, @, =0
So, e =-(0-NBA or dt:LBA
dt e
Here,N =50,8=2x107T, A =100 cm’
=107 m’ ande =0.1V
= 50x2x10% X107 _
0.1

d dt 0.1s

An inductor may store energy in
[CBSE AIPMT 1990]

(a)its electric field

(b)its coils

(c)its magnetic field

(d)Both in electric and magnetic

fields

Ans. (¢)

When the magnetic flux linked with a
coil changes, aninduced emf actsin the
coil which is given by

_de
dt

The magnetic flux linked with a coil
carrying a currenti,is proportional toi.

e =

or oL or @=Li
O e:—dip:—Lﬂ
dt dt

The work done in maintaining the
current for timedt

=—eidt=L 94t
dt

and the total work done while the
currenti, is being established
e di. o
W= L=—idt= Lidi
| Pabraiiad P
:%ug

Thus, aninductor may store energy in
its magnetic field.

In the circuit of figure, the bulb will

become suddenly bright, if
[CBSE AIPMT 1989]

L @B
IO00

II
UBattery K
) contact is made or broken
)contact is made
)contact is broken
)None of the above

(a
(b
(c
(d

Ans. (¢

When the contact is suddenly broken,
self induced current flow in the direction
of main current. Therefore, the bulb B will
become suddenly bright.

Energy in a current carrying coil is
stored in the form of

[CBSE AIPMT 1988]
electric field
magnetic field
dielectric strength
heat

Ans. (b)

Energy stored in a current carrying coil
isin the form of magnetic field. Total
work done by the external source in
building up current from zero toi is

w:%ug

(a
(b
(c
(d

where, L is self-inductance of coil.



