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CHAPTER 6

ELECTROMAGNETIC INDUCTION

An inductor of inductance L = 400 mH and
resistors of resistances R, =2 Q and R, =2 Q
are connected to a battery of emf 12 V as shown
in the figure. The internal resistance of the battery
is negligible. The switch S is closed at t = 0. The
potential drop across L as a function of time is

[AIEEE-2009]
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In the circuit shown below, the key K is closed at
t = 0. The current through the battery is

[AIEEE-2010]
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A rectangular loop has a sliding connector PQ of
length / and resistance R Q and it is moving with
a speed v as shown. The set-up is placed in a
uniform magnetic field going into the plane of the
paper. The three currents /., /, and / are

[AIEEE-2010]
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A horizontal straight wire 20 m long extending from
east to west is falling with a speed of 5.0 m/s, at
right angles to the horizontal component of the
earth's magnetic field 0.30 x 10~* Wb/m?2. The
instantaneous value of the e.m.f. induced in the
wire will be [AIEEE-2011]

(1) 1.5 mV
2) 6.0 mV
(3) 3mV

4) 4.5 mV

A coil is suspended in a uniform magnetic field,
with the plane of the coil parallel to the magnetic
lines of force. When a current is passed through
the coil it starts oscillating; it is very difficult to
stop. But if an aluminium plate is placed near to
the coil, it stops. This is due to [AIEEE-2012]
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(1) Induction of electrical charge on the plate 8. In the circuit shown here, the point 'C' is kept
connected to point 'A' till the current flowing through
the circuit becomes constant. Afterward, suddenly,
point 'C' is disconnected from point 'A' and

(2) Shielding of magnetic lines of force as
aluminium is a paramagnetic material

(3) Electromagnetic induction in the aluminium connected to point 'B' at time t = 0. Ratio of the
plate giving rise to electromagnetic damping voltage across resistance and the inductor at t =
L/R will be equal to [JEE (Main)-2014]

(4) Development of air current when the plate is
placed

AsC R
6. A metallic rod of length / is tied to a string of length |
2/ and made to rotate with angular speed ®» on a B L
horizontal table with one end of the string fixed. If T
e

there is a vertical magnetic field B in the region, the
e.m.f. induced across the ends of the rod is
[JEE (Main)-2013] M — 2) 1

1-e
3) -1 4) —
| —WWWAZZ)ZE © @ =
9. An inductor (L = 0.03 H) and a resistor (R = 0.15
kQ) are connected in series to a battery of 15 V

EMF in a circuit shown below. The key K, has
been kept closed for a long time. Then att =0, K|,
is opened and key K, is closed simultaneously. At
t = 1 ms, the current in the circuit will be

5~ JEE (Main)-2015
M = N 0.03H  0.15k0
(e WA
4Bol? 5Bw/?
3 4 K,
® — @ = s K
7. In an LCR circuit as shown below both switches | /
are open initially. Now switch S, is closed, S, kept % é - K,
open (q is charge on the capacitor and t = RC is
Capacitive time constant). Which of the following (1) 100 mA (2) 67 mA
statement is correct ? [JEE (Main)-2013] (3) 6.7 mA 4) 0.67 mA
|V 10. In a coil of resistance 100 Q, a current is induced
L L by changing the magnetic flux through it as shown
%R S, in the figure. The magnitude of change in flux
through the coil is [JEE (Main)-2017]
A
” 10
~N
S,
c Current
(amp.)
T t
(1) Work done by the battery is half of the energy >

dissipated in the resistor —» Time 05s
(@) Att=1,q=CV/2 (1) 200 Wb
(3) Att=2t,q9=CV(1-¢e? (2) 225 Wb
. (3) 250 Wb
(4) Att= -, q=CV(1- e™) (4) 275 Wb
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1.

12.

13.

14.

A conducting circular loop made of a thin wire, has
area 3.5 x 10-3 m? and resistance 10 Q. It is
placed perpendicular to a time dependent magnetic
field B(t) = (0.4T)sin(50xt). The field is uniform in
space. Then the net charge flowing through the
loop during t =0 s and t = 10 ms is close to

[JEE (Main)-2019]
0.14 mC
14 mC

(1) 7mC 2)
(3) 6mC )

A solid metal cube of edge length 2 cm is moving
in a positive y-direction at a constant speed of 6 m/
s. There is a uniform magnetic field of 0.1 T in the
positive z-direction. The potential difference between
the two faces of the cube perpendicular to the

x-axis, is [JEE (Main)-2019]
(1) 12mV ) 2mV
(3) 6 mV @) 1 mV

The self induced emf of a coil is 25 volts. When the
current in it is changed at uniform rate from 10 A
to 25 A in 1s, the change in the energy of the
inductance is [JEE (Main)-2019]

(1) 437.5J ) 740
(3) 637.5J 4) 540J

In the circuit shown,

the switch S, is closed at time t = 0 and the
switch S, is kept open. At some later time(f,), the
switch S, is opened and S, is closed. The
behaviour of the current / as a function of time ‘t’

is given by [JEE (Main)-2019]
I 4 I A
(1) )
: >t . >t
tO tO
I 4 I A
(3) (4)
>t >t
by b

15.

16.

17.

18.

There are two long co-axial solenoids of same
length /. The inner and outer coils have radii r, and
r, and number of turns per unit length n, and n,,
respectively. The ratio of mutual inductance to the
self inductance of the inner-coil is

[JEE (Main)-2019]

m 1 m
Ol @ 3
my h m
® oo @ o

A copper wire is wound on a wooden frame, whose
shape is that of an equilateral triangle. If the linear
dimension of each side of the frame is increased
by a factor of 3, keeping the number of turns of the
coil per unit length of the frame the same, then the
self inductance of the coil [JEE (Main)-2019]

(1) Increases by a factor of 3
(2) Decreases by a factor of 9./3

(3) Decreases by a factor of 9
(4) Increases by a factor of 27

In the figure shown, a circuit contains two identical
resistors with resistance R = 5 Q and an
inductance with L = 2 mH. An ideal battery of
15 V is connected in the circuit. What will be the
current through the battery long after the switch is

closed? [JEE (Main)-2019]

s

\

L
15V = 2R
R

(1 7.5A (2 3A
3) 6A @4) 55A

Let /, r, ¢ and v represent inductance, resistance,
capacitance and voltage, respectively. The

dimension of i in S| units will be
rcv

[JEE (Main)-2019]
(1) AT 2) LA
3) LT3 4) [LTA]
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19.

20.

21.

22.

A 20 henry inductor coil is connected to a
10 ohm resistance in series as shown in figure.
The time at which rate of dissipation of energy
(Joule’s heat) across resistance is equal to the rate
at which magnetic energy is stored in the inductor,

is [JEE (Main)-2019]
i 100
E—/ 20H
1 i 2) 2In2
= @ 2in
3) In2 4 1In2
@ @

A thin strip 10 cm long is on a U shaped wire of
negligible resistance and it is connected to a spring
of spring constant 0.5 Nm~'(see figure). The
assembly is kept in a uniform magnetic field of
0.1 T. If the strip is pulled from its equilibrium
position and released, the number of oscillations it
performs before its amplitude decreases by a factor
of e is N. If the mass of the strip is 50 grams, its
resistance 10 Q and air drag negligible, N will be

close to [JEE (Main)-2019]
10 cm

(1) 1000 (2) 5000

(3) 50000 (4) 10000

The total number of turns and cross-section area
in a solenoid is fixed. However, its length L is varied
by adjusting the separation between windings. The
inductance of solenoid will be proportional to

[JEE (Main)-2019]
() 1L @ L
3) 1/L2 @) 12

Two coils ‘P’ and ‘Q’ are separated by some
distance. When a current of 3 A flows through coil
‘P, a magnetic flux of 103 Wb passes through Q.
No current is passed through ‘Q’. When no current
passes through ‘P’ and a current of 2 A passes
through ‘Q’, the flux through ‘P’ is

[JEE (Main)-2019]
6.67 x 10 Wb
3.67 x 10* Wb

(1) 6.67 x 103 Wb  (2)
3) 3.67x10°Wb (4

23.

24.

25.

A very long solenoid of radius R is carrying current
I(t) = kte™! (k > 0), as a function of time (t > 0).
Counter clockwise current is taken to be positive.
A circular conducting coil of radius 2R is placed in
the equatorial plane of the solenoid and concentric
with the solenoid. The current induced in the outer
coil is correctly depicted, as a function of time, by

[JEE (Main)-2019]

~VY

A coil of self inductance 10 mH and resistance
0.1 Q is connected through a switch to a battery
of internal resistance 0.9 Q. After the switch is
closed, the time taken for the current to attain 80%
of the saturation value is: [JEE (Main)-2019]

[Take In5 = 1.6]
(1) 0.002 s (2) 0.324 s
(3) 0.103 s (4) 0.016s

The figure shows a square loop L of side 5 cm
which is connected to a network of resistances. The
whole setup is moving towards right with a constant
speed of 1 cm s~'. At some instant, a part of L is
in a uniform magnetic field of 1 T, perpendicular to
the plane of the loop. If the resistance of L is
1.7 Q, the current in the loop at that instant will be

close to: [JEE (Main)-2019]
v=1cm/sec

PO L — 5
oXollcXe 1o %2 "

B OO0 A c
o¥ol[oXo 10 20
OOO006Y b

5cm
(1) 170 uA (2) 60 pA
(3) 150 uA 4) 115pA
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26.

27.

28.

29.

Consider the LR circuit shown in the figure. If the
switch S is closed at t = 0 then the amount of
charge that passes through the battery between
L
t=0 and t:E is: [JEE (Main)-2019]

L R

e

E S
1 2.7TEL ) EL
M =5 @ 5om
7.3 EL EL

A long solenoid of radius R carries a time (f) -
dependent current /(f) = I,{(1 — f). A ring of radius
2R is placed coaxially near its middle. During the

time interval 0 <t <1, the induced current (/5) and
the induced EMF (V) in the ring change as

[JEE (Main)-2020]

(1) Direction of /, remains unchanged and Vj is
zero at t = 0.25

(2) Direction of /, remains unchanged and Vj is
maximum at t = 0.5

(3) At t = 0.5 direction of /. reverses and Vj is
zero

(4) Att = 0.25 direction of /, reverses and Vj is
maximum

An emf of 20 V is applied at time t = 0 to a circuit
containing in series 10 mH inductor and
5 Q resistor. The ratio of the currents at time
t=w and at t =40 s is close to [JEE (Main)-2020]

(Take e? = 7.389)
(1) 1.06 2) 1.15
(3) 1.46 (4) 0.84

A planar loop of wire rotates in a uniform magnetic
field. Initially, at t = 0, the plane of the loop is
perpendicular to the magnetic field. If it rotates with
a period of 10 s about an axis in its plane then the
magnitude of induced emf will be maximum and
minimum, respectively at [JEE (Main)-2020]

(1) 25sand75s (2) 50sand75s
(3) 25sand50s (4) 50sand10.0s

30.

31.

32.

33.

BZ

The dimension of ﬂ where B is magnetic field
0

and p,, is the magnetic permeability of vaccum, is
[JEE (Main)-2020]

(1) ML T2 (2) ML2T?

(3) ML2 T (4) MLT

At time t = 0 magnetic field of 1000 Gauss is

passing perpendicularly through the area defined by

the closed loop shown in the figure. If the magnetic

field reduces linearly to 500 Gauss, in the next
5 s, then induced EMF in the loop is

[JEE (Main)-2020]
«—— 16ocm—

4 CI """"""
(1) 48 uVv (2) 36V
3) 56 pVv @4) 28V
L R

I
11
= S

As shown in the figure, a battery of emf E is
connected to an inductor L and resistance R in
series. The switch is closed at t = 0. The total
charge that flows from the battery, between
t=0andt=t, (t; is the time constant of the

circuit) is [JEE (Main)-2020]
EL ER

(1) 2 @ 2
ﬂ(1_lj EL

® =215 @

An elliptical loop having resistance R, of semi

major axis a, and semi minor axis b is placed in

a magnetic field as shown in the figure. If the loop

is rotated about the x-axis with angular frequency

o, the average power loss in the loop due to Joule

heating is [JEE (Main)-2020]
V4

4 4 4B

' ga=
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34.

35.

bB 2.21.202 2

) nabBo @) n“a‘b*Bw
R 2R

2,.2,2p2 2

(3) Zero 4 Fa°E9 bRB ®

A uniform magnetic field B exists in a direction
perpendicular to the plane of a square loop made
of a metal wire. The wire has a diameter of 4 mm
and a total length of 30 cm. The magnetic field
changes with time at a steady rate dB/dt = 0.032
Ts~'. The induced current in the loop is close to
(Resistivity of the metal wire is 1.23 x 108 Qm)

[JEE (Main)-2020]
0.61A
0.43 A

(1) 0.34 A @)
(3) 0.53A )

A small bar magnet is moved through a coil at
constant speed from one end to the other. Which
of the following series of observations will be seen
on the galvanometer G attached across the coil?

G
:&vmgmmrl:
a
<1 | <~ magnet
c b

Three positions shown describe : (a) the magnet’'s
entry (b) magnet is completely inside and (c)
magnet’s exit. [JEE (Main)-2020]

¥

G 1 (3 (3
(e ©r (= (3

36.

37.

38.

39.

A series L-R circuit is connected to a battery of
emf V. If the circuit is switched on at t = 0, then
the time at which the energy stored in the inductor

1
reaches (;J times of its maximum value, is
[JEE (Main)-2020]

oz (E el

AR

An infinitely long, straight wire carrying current /,
one side opened rectangular loop and a conductor
C with a sliding connector are located in the same
plane, as shown, in the figure. The connector has
length ¢ and resistance R. It slides to the right with
a velocity v. The resistance of the conductor and
the self inductance of the loop are negligible. The
induced current in the loop, as a function of
separation r, between the connector and the
straight wire is [JEE (Main)-2020]

one side opened long
conducting wire loop

Y

C

7

«—r —>
o Iv/ o Ve
M 2z rr @ R
Ho Ive 21 vt
®) 2n Rr @) n Rr

In a fluorescent lamp choke (a small transformer)
100 V of reverse voltage is produced when the
choke current changes uniformly from 0.25 A to 0
in a duration of 0.025 ms. The self inductance of
the choke(in mH) is estimated to be

[JEE (Main)-2020]

A circular coil of radius 10 cm is placed in a
uniform magnetic field of 3.0 x 10=° T with its
plane perpendicular to the field initially. It is rotated
at constant angular speed about an axis along the
diameter of coil and perpendicular to magnetic field
so that it undergoes half of rotation in 0.2 s. The
maximum value of EMF induced (in nV) in the coil
will be close to the integer

[JEE (Main)-2020]
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40.

41.

42.

43.

Two concentric circular coails, C, and C, are placed
in the XY plane. C, has 500 turns, and a radius of
1 cm. C, has 200 turns and radius of 20 cm. C,
carries a time dependent current /(f) = (5 — 2t + 3)
A where t is in s. The emf induced in C,

4
(in mV), at the instant t =1 s is X The value of x
is . [JEE (Main)-2020]

A part of a complete circuit is shown in the figure.
At some instant, the value of current / is 1 A and
it is decreasing at a rate of 10 A s~'. The value of
the potential difference V,— V, (in volts) at that

instant, is [JEE (Main)-2020]
L=50mH | R=20

o TTVVO0 I AMAAN—

P 30V Q

Figure shows a circuit that contains four identical
resistors with resistance R = 2.0 Q, two identical
inductors with inductance L = 2.0 mH and an ideal
battery with emf E = 9 V. The current i’ just after
the switch ‘S’ is closed will be [JEE (Main)-2021]

S
R
N I
E=9V I_TI < BL
ik
R
(1) 3.37A 2 3.0A
(3) 2.25A @) 9A

The current (i) at time t = 0 and t =« respectively
for the given circuit is : [JEE (Main)-2021]

A§AAAAA AAAAAAA
Mi
____E
A1AAAgA2AA ﬁﬁZAA
———— 000000 ——————
L
1 5E 10E
(1) 18" 33
) 18E 5E
@ 55 ' 18
3 5E 18E
3) 18" 55
4 10E 5E
4) 33’18

44.

45.

46.

A coil of inductance 2 H having negligible
resistance is connected to a source of supply
whose voltage is given by V = 3t volt. (where t is
in second). If the voltage is applied when
t = 0, then the energy stored in the coil after
4sis J. [JEE (Main)-2021]

An aeroplane, with its wings spread 10 m, is flying
at a speed of 180 km/h in a horizontal direction.
The total intensity of earth’s field at that part is
2.5 x 10~ Wb/m? and the angle of dip is 60°. The
emf induced between the tips of the plane wings
will be [JEE (Main)-2021]

(1) 108.25 mV
(2) 88.37 mV
(3) 62.50 mV
(4) 54.125 mV

A conducting bar of length L is free to slide on two
parallel conducting rails as shown in the figure

[JEE (Main)-2021]

Two resistors R, and R, are connected across the
ends of the rails. There is a uniform magnetic field

B pointing into the page. An external agent pulls
the bar to the left at a constant speed v.

The correct statement about the directions of
induced currents |, and |, flowing through R, and
R, respectively is:

(1) 1, is in clockwise direction and I, is in
anticlockwise direction

(2) 1, is in anticlockwise direction and I, is in
clockwise direction

(3) Both I, and |, are in clockwise direction

(4) Both I, and I, are in anticlockwise direction
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47. The magnetic field in a region is given by 49. The time taken for the magnetic energy to reach
25% of its maximum value, when a solenoid of

B:BO (EJR. A square loop of side d is placed resistance R, inductance L is connected to a
a battery, is: [JEE (Main)-2021]
with its edges along the x and y axes. The loop is
moved with a constant velocity V = vyi. The emf ) %InS
induced in the loop is: [JEE (Main)-2021]
(2) Infinite
y
L
—In10
®) 7
®z
d L
4) —In2
@ =
d
50. The arm PQ of a rectangular conductor is moving
X from x = 0 to x = 2b outwards and then inwards

from x = 2b to x = 0 as shown in the figure.

Bavnd2 A uniform magnetic field perpendicular to the plane
(1) 02—0 is acting from x = 0 to x = b. Identify the graph
a showing the variation of different quantities with
distance. [JEE (Main)-2021]
2 B()Vod2
@ — A
5 BOVOd P _I ...................... I_IB
® "2 Lol :
) x=0x=b  x=2b ‘
@) Sovod x=0 e
2a b 2b b
48. Four identical long solenoids A, B, C and D are (1) A-Flux, B-EMF, C-Power dissipated
connected to each other as shown in the figure. If (2) A-Flux, B-Power dissipated, C-EMF
the magnetic field at the center of Ais 3 T, the (3) A-Power dissipated, B-Flux, C-EMF

field at the centre of C would be:
(4) A-EMF, B-Power dissipated, C-Flux

51. An inductor of 10 mH is connected to a 20 V

battery through a resistor of 10 kQ and a switch.
[JEE (Main)-2021] After a long time, when maximum current is set up
in the circuit, the current is switched off. The

X

.mm". current in the circuit after 1 ps is 100 MA . Then
BU0000000 x is equal to . (Take ™' = 0.37)

w [JEE (Main)-2021]

O SY
52. A circular conducting coil of radius 1 m is being

(Assume that the magnetic field is confined within
the volume of respective solenoid).

(1) heated by the change of magnetic field B passing
(2 9T perpendicular to the plane in which the coil is laid.

The resistance of the coil is 2 uQ). The magnetic
) field is slowly switched off such that its magnitude
4 6T changes in time as [JEE (Main)-2021]
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53.

54.

55.

B:ix1o—3T(1—Lj
. 100

The energy dissipated by the coil before the
magnetic field is switched off completely is
E= mJ.

Consider an electrical circuit containing a two way
switch 'S". Initially S is open and then T, is
connected to T,. As the current in R = 6 Q attains
a maximum value of steady state level, T, is
disconnected from T, and immediately connected
to T,. Potential drop across r = 3 Q resistor
immediately after T, is connected to T, is
V. (Round off to the nearest integer)

[JEE (Main)-2021]

R=6Q T, T,

1
| S|

SYLT,
L

6V [ Jr=30

In the given figure the magnetic flux through the
loop increases according to the relation

dg (1) = 10t% + 20t , where ¢g is in milliwebers and

t is in seconds.

The magnitude of current through R = 2 Q resistor

att=5sis mA. [JEE (Main)-2021]
X X X X X
R=2Q
——MWWW—
X X X X X
X X X X X
X X X X X

An inductor coil stores 64 J of magnetic field
energy and dissipates energy at the rate of 640 W
when a current of 8 A is passed through it. If this
coil is joined across an ideal battery, find the time
constant of the circuit in seconds.

[JEE (Main)-2021]

56.

57.

58.

A circular coil of radius 8.0 cm and 20 turns is
rotated about its vertical diameter with an angular
speed of 50 rads™" in a uniform horizontal magnetic
field of 3.0 x 102 T. The maximum emf induced
the coil will be x 1072 volt (rounded off to
the nearest integer). [JEE (Main)-2021]

For the given circuit the current j through the
battery when the key in closed and the steady
state has been reached is

[JEE (Main)-2021]

2Q
i 0.5 mHE 0.2 He
o

30v‘ 30 30 ]
(1) 6A
2) 10A
3) 0A
@) 25A

A constant magnetic field of 1 T is applied in the
x > 0 region. A metallic circular ring of radius 1 m
is moving with a constant velocity 1 m/s along the
x-axis. At t = 0 s, the centre O of the ring is at
x = =1 m. What will be the value of the induced emf
in the ring at t = 1 s? (Assume the velocity of the
ring does not change) [JEE (Main)-2021]

G

x=0 x——>

(1) 2V
@) 2nV
@) 1V

@) o0V
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59.

60.

61.

A small square loop of side ‘a’ and one turn is
placed inside a larger square loop of side b and
one turn (b > >a). The two loops are coplanar with
their centres coinciding. If a current is passed in the
square loop of side ‘b’, then the coefficient of
mutual inductance between the two loops is:

[JEE (Main)-2021]

Lo 82 Ho a2
2o OVe T0g /02
(M 4 b @) 4r V2 b
Mo 82 Ho b?
2o ove P0g /o2
) 47 a @) 4r \/_ a

A caoil is placed in a magnetic field B as shown
below: [JEE (Main)-2021]

Induced current
Cail

A current is induced in the coil because B is:

(1) parallel to the plane of coil and increasing with
time

S

outward and decreasing with time

—_~
w
=

outward and increasing with time

E

parallel to the plane of coil and decreasing with
time

A square loop of side 20 cm and resistance 1 Q
is moved towards right with a constant speed v,,.
The right arm of the loop is in a uniform magnetic
field of 5 T. The field is perpendicular to the plane
of the loop and is going into it. The loop is
connected to a network of resistors each of value
4 Q. What should be the value of v, so that a
steady current of 2 mA flows in the loop?

[JEE (Main)-2021]

XX XX XXX XX

X X X X X X X X X

X X X X X X| X X X

VWAA ‘}Q X X X x X x[x x x

P X x X x X x[x x x

X x X x X x[x x x

AMQ“;% X x X x X x[x x x

vvv MM X X X X X X|x X X

X x x x x x|x x x

> XX X X X X X X X

Vg xxxxxxxxx
(1) 1 m/s (2) 102 cm/s
(3) 1 cm/s (4) 102 m/s

62.

63.

64.

65.

66.

67.

A circular coil of 1000 turns each with area 1 m?is
rotated about its vertical diameter at the rate of one
revolution per second in a uniform horizontal magnetic
field of 0.07 T. The maximum voltage generation will
be V. [JEE (Main)-2022]

The current in a coil of self inductance 2.0 H is
increasing according to / = 2sin(#?) A. The amount of
energy spentduring the period when currentchanges
fromOto2Ais__ U [JEE (Main)-2022]

The magnetic flux through a coil perpendicular to its
plane is varying according to the relation
¢ = (5 +4£ + 2t—5) Weber. If the resistance of the
coil is 5 ohm, then the induced current through the
coil at t = 2 s will be, [JEE (Main)-2022]

(1) 156 A
2) 16.6A
@) 17.6A
4) 186 A

A 10 Q, 20 mH coil carrying constant current is
connected to a battery of 20 V through a switch. Now
after switch is opened current becomes zero in
100 ps. The average e.m.f. induced in the coil is
V. [JEE (Main)-2022]

A metallic rod of length 20 cm is placed in North-
South direction and is moved ata constant speed of
20 m/s towards East. The horizontal component of
the Earth’s magnetic field at that place is
4 x 10T and the angle of dipis 45°. The emfinduced
inthe rod is mV. [JEE(Main)-2022]

Acoilis placed in atime varying magneticfield. If the
number of turns in the coil were to be halved and the
radius of wire doubled, the electrical power dissipated
due to the current induced in the coil would be:

(Assume the coil to be short circuited.)
[JEE (Main)-2022]
(1) Halved
(2) Quadrupled
(3) Thesame
)

(4) Doubled
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68. A small square loop of wire of side /is placed inside

69.

70.

71.

a large square loop of wire L(L >> /). Both loops are
coplanar and their centres coincide at point O as
showninfigure. The mutualinductance of the system

is [JEE (Main)-2022]
L
/
L / o / L
(0]
 E— J— >
Grmmmmmmnnnnnnnas Loy
2 12
n/ 2\/5 nl
2 12
nl 2\/5 ol

When you walk through a metal detector carrying a
metal object in your pocket, it raises an alarm. This

phenomenon works on: [JEE (Main)-2022]

(1) Electromagnetic induction
(2) Resonance in ac circuits
(3) Mutual induction in ac circuits

(4) Interference of electromagnetic waves

Magnetic flux (in weber) in a closed circuit of
resistance 20 Q varies with time t(s) as
¢ =8t2—9t+ 5. The magnitude of the induced current
att=0.25swillbe ___ mA. [JEE(Main)-2022]
A conducting circular loop is placed in X -Y plane in
presence of magnetic field B =(3t3f+3tzl€) in Sl

unit. If the radius of the loop is 1 m, the induced emf
in the loop, attime t=2sis nt V. The value of nis
[JEE (Main)-2022]

72.

73.

74.

75.

For the given circuit the current through battery of
6 Vjust after closing the switch Swillbe A
[JEE (Main)-2022]

T

- TOW O —
J 2 H J
L . 5
%241 S 40 =11l
- & -
Ii l A
. ¥
61 e

A coil of inductance 1 H and resistance 100 Q is

connected to a battery of 6 V. Determine

approximately :

(@) Thetimeelapsedbefore the currentacquires half
of its steady — state value.

(b) Theenergystoredinthe magneticfield associated
with the coil at an instant 15 ms after the circuit
is switched on.

(GivenIn2=0.693, e%2=0.25) [JEE(Main)-2022]

(1) t=10ms; U=2mJ

(2 t=10ms;U=1mJ

B) t=7Tms;U=1mJ

@4) t=7Tms;U=2mJ

In a coil of resistance 8 (2, the magnetic flux due to

an external magnetic field varies with time as

2

¢ = 5(9 - tz) . The value of total heat produced in the

coil, till the flux becomes zero, willbe ___ J.
[JEE (Main)-2022]

Two coils of selfinductance L, and L, are connected
in series combination having mutual inductance of
the coils as M. The equivalent self inductance of the
combination will be:

[JEE (Main)-2022]

1 1 1
(1) L_1+E+M 2 L +L,+M
@) L +L,+2M 4) L, +L,—2M
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