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PHYSICS

BOOKS - GK PUBLICATIONS PHYSICS
(HINGLISH)

ELECTROMAGNETIC INDUCTION AND
ALTERNATING CURRENT

lllustrative Example

1. A copper rod of length L is moving at a uniform

speed v parallel to along straight wire carrying a


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_kpbACklDXDz1

current of | as shown in figure-5.25. The rod is
perpendicular to the wire with its ends at distance
a and b from if . Calculate the motional EMF

induced in the rod.
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° Watch Video Solution



https://dl.doubtnut.com/l/_kpbACklDXDz1

2. A circular cpper disc of 10 cm in diameter rotates
at 1800 revolution per minute about an axis
through its centre and at right angles to disc. A
uniform field of induction B of 1Wb *m is
perpendicular to disc. What potential difference is

developed between the axis of the disc and the rim?

° Watch Video Solution

3. A copper connector of mass m slides down two
smooth cooper bars, set at an angle a to the
horizontal due to gravity (Fig). At the top the bars

is equal to l. The system is located in a unifrom


https://dl.doubtnut.com/l/_hEgKtI8JT0hv
https://dl.doubtnut.com/l/_cKM3uRovySgt

magnetic field of induction B, perpendicular to the
plane in which the connector slides. The resistances
of the bars, the connector and the sliding contacts,
as well as the self-inductance of the loop, are

assumed to be negligible. Find the steady-state

velocity of the connector.
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° Watch Video Solution



https://dl.doubtnut.com/l/_cKM3uRovySgt
https://dl.doubtnut.com/l/_ifTLuADZouQn

4. A straight horizontal conductor PQ of length |,
and mass. m slides down on two smooth
conducting fixed parallel rails, set inclined at an

angle 9 to the horizontal as shown in figure-5.30.

ey

The top
end of the bar are connected with a capacitor of
capacitance C. The system is placed in a uniform

magnetic field, in the direction perpendicular to the


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

inclined plane formed by the rails as shown in
figure. If the resistance of the bars and the sliding
conductor are negligible calculate the acceleration
of sliding conductor as a function of time ifit is

released from rest at t=0

° Watch Video Solution

5. A magnetic field B = By(y/a)(")k is into the
paper in the +z direction, By and a are positive
constants. A square loop EFGH of side a, mass m
and resistance R, in x-y plane, starts falling under
the influence of gravity see figure. Note the

direction of x and y axis in figure.


https://dl.doubtnut.com/l/_ifTLuADZouQn
https://dl.doubtnut.com/l/_mXZH6LbqEUqH
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Find

(a) the induced current in the loop and indicate its
direction.

(b) the total Lorentz force acting on the loop and
indicate its direction, and

(c) an expression for the speed of the loop, v(t) and

its terminal value.

° Watch Video Solution



https://dl.doubtnut.com/l/_mXZH6LbqEUqH
https://dl.doubtnut.com/l/_YpVdI6JOfT6u

6. Two parallel vertical metellic rails AB and CD
are separated by 1m. They are connecting at two
ends by resistances R; and Rz as shown in Fig.
3.96. A horizontal metallic bar L mas 0.2kg slides
without friction vertically down the rails under the
action of gravity. There is a uniform horozontal
magnetic field of 0.67" perpendicular to the plane of
the rails. It is observed that when the terminal
velocity is attained, thwe power dissipated in
R; and Ry are 0.76 and 1.2W, respectively. Find

the terminal velocity of the bar L and the values of


https://dl.doubtnut.com/l/_YpVdI6JOfT6u

° Watch Video Solution

7. Figure,5.36 shows a conductor OA of length |
placed along y-axis with one end at origin. In this
region a non-uiform magnetic field exist along + Z-
direction of which magnitude depends only n its Y

coordinate which is given as


https://dl.doubtnut.com/l/_YpVdI6JOfT6u
https://dl.doubtnut.com/l/_h3R27l0Yvp7k

y?
B = By (1 + —)T
2
If the conductor OA starts translating with velocity

— A . .
v = vot, find the EMF induced in conductor.
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° Watch Video Solution

8. A coil A of radius R and number of turns n carries

a current i and it is placed in a horizontal plane. A


https://dl.doubtnut.com/l/_h3R27l0Yvp7k
https://dl.doubtnut.com/l/_ipHpYh1CePDF

small conducting ring P of radius 7(r < < R) is
placed at a height y, above the centre of the coil A
as shown in figure-5.38. Calculate the induced EMF
in the ring when the ring in allowed to fall freely.
Express the induced EMF as a function of
instantaneous speed of the falling ring and its

height above the center of the coil A.



https://dl.doubtnut.com/l/_ipHpYh1CePDF

o Watch Video Solution

9. Figure-5.39 shows two vertical smooth rails AB
and CD separated by a distance |. Ends A and C are
connected with capacitor of capacitance C. A rod PQ
of mass m is horizontally kept in touch with both
rails as shown. If it is released at t=0 and it remains
in contact with rails during its fall, ind the charge

on capacitor as function of time. Neglect resistance


https://dl.doubtnut.com/l/_ipHpYh1CePDF
https://dl.doubtnut.com/l/_vTfeD7qkuKmY

of connecting wires and rails.



https://dl.doubtnut.com/l/_vTfeD7qkuKmY

| 0 Watch Video Solution ]

10. Figure-5.41 shows a rectangular wire loop ABCD
with length | and breadth b. the wire is having a
resistance Al per unit length. If the loop is pulled
out from the magnetic field at a uniform speed v as
shown in fiure-5.00, find the potential difference

across points of theloop Vg — Vo and V4 — Vp.
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° Watch Video Solution



https://dl.doubtnut.com/l/_vTfeD7qkuKmY
https://dl.doubtnut.com/l/_TWQ64ELn7vzF

1. A metal rod of mass m can rotate about a
horizontal axis O, sliding along a circular conductor
of radius a (fig). The arrangment is located in a
unifrom magnetic field of induction B directed
perpendicular to the ring plane. The axis and the
ring are connected to an emf source to form a
circuit of resistance R. Neglecting the friction,
circuit induction and ring resistance, find the law
according to which the source and must very to

make the rod rotate with a constant angular


https://dl.doubtnut.com/l/_TWQ64ELn7vzF
https://dl.doubtnut.com/l/_hKzFgUbuASE0

velocity w.

° Watch Video Solution

12. A wire loop enclosing as semicircle of radius R is
located on the boudary of uniform magnetic field B
. At the moment ¢ = 0, the loop is set into rotation

with a costant angular acceleration a about an axis


https://dl.doubtnut.com/l/_hKzFgUbuASE0
https://dl.doubtnut.com/l/_HG5C0klpQCJ9

O coinciding with a line of vector B on the
boundary. Find the emf induced in the loop as a
function of time. Draw the approximate plot of this

function.The arrow in the figure shows the emf

direction taken to be positive.
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° Watch Video Solution



https://dl.doubtnut.com/l/_HG5C0klpQCJ9

13. A conducting light string is wound on the rim of
a metal ring of radius » and mass m. The free end
of the string is fixed to the ceiling. A vertical infinite
smooth conducting plane is always tangent to the
ring as shown in the figure. A uniform magnetic
field Bis applied perpendicular to the plane of the
ring. The ring is always inside the magnetic field.
The plane and the strip are connected by a

resistance R. When the ring is released, find


https://dl.doubtnut.com/l/_5pUgwT4hgT8C
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a. the curent in the resistance R as as function of
time.

b. the terminal velocity of the ring.

o Watch Video Solution



https://dl.doubtnut.com/l/_5pUgwT4hgT8C

14. Two concentric coplanar circular loops made of
wire with resistance per unit length 10_4Q/m,
have diameters 0.2 m and 2m. A time varying
potential difference (4+2.5t) volt is applied to the
larger loop. Calculate the current in the smaller

loop.

° Watch Video Solution

15.Acurrent I = 3.36(1 + 2t) x 10~ * Alincrease at
a steady state in a long staight wire. A small circular
loop of radius 10~ m has its plane parallel to the

wire and is placed at a distance of 1 m from the


https://dl.doubtnut.com/l/_DkqyPR1aJiOW
https://dl.doubtnut.com/l/_Z57yNLv2CeLc

wire. The resistance of loop is 8.4 x 10~ *(Q2). Find
the approximate value of induced current in the

loop.

° Watch Video Solution

16. A long straight solenoid of cross-sectional
diameter d and with n turns per unit of its length
has a round turn of copper wire of cross-sectional
area A and density p is tightly put on its winding.
Find the current flowing in the turn if the current in
the solenoid winding is increased with a constant

rate | ampere per second.

e l


https://dl.doubtnut.com/l/_Z57yNLv2CeLc
https://dl.doubtnut.com/l/_jug3heYqbgny
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17. For the situation described in figure, the
magnetic field changes with time according to
B = (2.00£* — 4.00t* + 0.8)¢ and

ro = 2R = 5.0cm

(a) Calculate the force on an electron located at P»

att = 2.00s


https://dl.doubtnut.com/l/_jug3heYqbgny
https://dl.doubtnut.com/l/_Isf4BI722NDh

(b) What are the magnitude and direction of the

electric field at P; when t = 3.00s and r; = 0.02m.

° Watch Video Solution

18. A plane loop shown in figure-5.71 is shaped in
the from of two squares with sides a and b and it is
introduced into a uniform magnetic field at right
angles, to the loop's plane. The magnetic induction
varies with time as B = Bgsinwt. find the
amplitude of the current induced in the loop if its

resistance per unit length is equal to r. the


https://dl.doubtnut.com/l/_Isf4BI722NDh
https://dl.doubtnut.com/l/_ZWLKUBqCS8Qy

induction of the loop is negligible.

2

° Watch Video Solution

19. Figure-5.72 shows a conducting loop of which
semi-circular part lies in the magnetic induction B
which varies with time, given as

B =at® +ct’ + fT

The wire is having a resistance Rw/m. Find current


https://dl.doubtnut.com/l/_ZWLKUBqCS8Qy
https://dl.doubtnut.com/l/_CpbU8QhBTPYL

in loop at time t=2s.

° Watch Video Solution

20. A thin non-conducting ring of mass m carrying a
charge q can freely rotate about its axis. At the
initial moment the ring was at rest and no
magnetic field was present. Then a practically

unifrom magnetic field was switched on, which was


https://dl.doubtnut.com/l/_CpbU8QhBTPYL
https://dl.doubtnut.com/l/_kUAMbKJkkuBx

perpendicular to the planeof the ring and increased
with time according to a certain law B(t), Find the

angluar velocity w of the ring as a function of the

induction B(t).

° Watch Video Solution

21. An infinitesimal bar magnet of dipole moment
M is pointing and moving with speed v in the z-
direction. A closed circular conducting loop of
radius a and negligible self-inductance lies in the
y — z plane with its centre at = 0 and its axis
coinciding with z-axis. find the force opposing the

motion of the magnet, if the resistance of the loop


https://dl.doubtnut.com/l/_kUAMbKJkkuBx
https://dl.doubtnut.com/l/_BqCxsrVeKbhC

is R . Assume that the distance = of the magnet

from the centre of the loop is much greater than a .

° Watch Video Solution

22. A closed coil having 50 turns, area 300cm2, is
rotated from a position where it plane makes an
angle of 45° with a magnetic field of flux density
2.0T to a position perpendlcular to the field in a
time of 0.1s. What is the average EMF induced in the

coil ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BqCxsrVeKbhC
https://dl.doubtnut.com/l/_VCb5ZgbrEjpg
https://dl.doubtnut.com/l/_nG0ZOs3tXXNo

23. How many meters of a thin wire are required to
manufacture a solenoid of length [, = 100cm and
inductance L = 1.0mH if the solnoid's cross -
sectional diameter is condiserably less than its

length ?

° Watch Video Solution

24. The inductor shown in figure has inducance
0.54H and carries a current in the direction shown

thast is decreasing at a uniform rate

di
A 0.034 /.
dt /s


https://dl.doubtnut.com/l/_nG0ZOs3tXXNo
https://dl.doubtnut.com/l/_ixkaTwVnNG73
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a. Find the self induced emf
b. Which emf of the inductor a ro b is at a higher

potential?

° Watch Video Solution

25. Calculate the inductance of a unit length of a
double tape line as shows in Fig if the tapes are

separated by a distance h which is considerably less


https://dl.doubtnut.com/l/_ixkaTwVnNG73
https://dl.doubtnut.com/l/_HiGXb2wBdc4W

than their width b.
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O Watch Video Solution

26. Calculate the inducatance of a doughunt
solenoid whose inside radius is equal to b and
cross-section has the form of a square with side a.

The solenoid winding consists of N turns. The


https://dl.doubtnut.com/l/_HiGXb2wBdc4W
https://dl.doubtnut.com/l/_A2ldShsBS0xw

space inside the solenoid is filled up with unifrom

paramagnetic having permeability .

O Watch Video Solution

27. An iron core is inserted into a solenoid 0.5 m
long with 400 turns per unit length. The area of
cross-section of the solenoid is 0.001m?2. (a) Find
the relative permeability of the core when a current
of 5 A flows through the solenoid winding. Under
these conditions, the magnetic flux through the
cross-section of the solenoid is 1.6 x 103 Wb. (b)
Find the inductance of the solenoid under these

conditions.


https://dl.doubtnut.com/l/_A2ldShsBS0xw
https://dl.doubtnut.com/l/_YEMAvN5bHNdt

o Watch Video Solution

28. A solenoid has an inductance of 10H and a
resistance of 2(). It is connected to a 10V battery.
How long will it take for the magnetic energy to

reach 1 /4 of its maximum value?

° Watch Video Solution

29. Calculate the time constant 7 of a straight
solenoid of length [ having a single layer winding of
copper wire whose total mass is equal to m . The

cross-sectional diameter of the solenoid is assumed


https://dl.doubtnut.com/l/_YEMAvN5bHNdt
https://dl.doubtnut.com/l/_iHeLtiuOQT4D
https://dl.doubtnut.com/l/_1G4G4Eo1IuWz

to be considerably less than its length. Given

density of copper py and resistivity p .

° Watch Video Solution

30. A battery of emf E and of negligible internal
resistance is connected in a L — R circuit as shown
in figure. The inductor has a piece of soft iron inside
it. When steady state is reached in the piece of soft
iron is abruptly pulled out suddenly so that the
inductance of the inductor decreases to nL with

n < 1 with battery remaining connected. Calculate.


https://dl.doubtnut.com/l/_1G4G4Eo1IuWz
https://dl.doubtnut.com/l/_yT9JNjoUc7wi

a. Current as a function of time assuming t = 0 at
the instant when piece is pulled.

b. the work done to pull out the piece.

c. thermal power generated in the circuit as as
function of time.

d. power supplied by the battery as a function of
time.

HOW TO PROCEED When the inductance of an
inductor is abruptly changed, the flux passing

through it remains constant.


https://dl.doubtnut.com/l/_yT9JNjoUc7wi

¢ = constant

. L1 = constant (L = é)

1

° Watch Video Solution

31. A thin wire ring of radius a and resitance r is
located inside a long solenoid is equal to [, its
cross-sectional radius , to b. At a certain moment
the solenoid was connected to a source of a
constant voltage V. The total resistance of the
circuit is equal to R. Assuming the the radial force

acting per unit length of the ring.

° Watch Video Solution



https://dl.doubtnut.com/l/_yT9JNjoUc7wi
https://dl.doubtnut.com/l/_jwQpAkrYQsaV

32. A section of an electrical circuit XY is shown in
figure-5100 which carries a current of 5A which is
decreasing at the rate of 10A /s. Find the potential
difference V,, — V-

0o 15;:1 0.5H

<o

° Watch Video Solution

33. Figure-5102 shows a RL circuit. If at t-O switch is

closed, find the current in inductor as a function of


https://dl.doubtnut.com/l/_jwQpAkrYQsaV
https://dl.doubtnut.com/l/_NmIBhW1yBMHi
https://dl.doubtnut.com/l/_fParaCJmeAHE
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° Watch Video Solution

34. A solenoid of resistance 502 and inductance
80H is connected to a 200V battery. How long will
it take for the current to reach 50 % of its final
equilibrium value? Calculate the maximum energy

stored.

| & ]


https://dl.doubtnut.com/l/_fParaCJmeAHE
https://dl.doubtnut.com/l/_X9tQi7SqoJht

| & Watch Video Solution ]

35.The current in a coil of self inductance 2.0 henry
is increasing according to 7 = 2sin t* ampere. Find
the amount of energy spent during the period

when the current changes from 0 to 2 amp.

° Watch Video Solution

36. Find the magnetic field energy in a cubical
region of edge 'a' above a large current carrying

sheet carrying a uniform linear current density |


https://dl.doubtnut.com/l/_X9tQi7SqoJht
https://dl.doubtnut.com/l/_XzYBHt8UDG82
https://dl.doubtnut.com/l/_sBCHHDyI3JNl

A/m.

e
o"‘ '1/‘75
r” ”,r" 3
P LA ——
1 1
H 1
! {
NE— 2 :J ‘: — B
’ r]
i
{ o
b o 2 0 o s s o
a
x b X x " x R x!
TAlm-

° Watch Video Solution

37. What inductance would be needed to store

1.0kWh of energy in a coil carrying a 200A current.

(1kWh = 3.6 x 10°J)

o Watch Video Solution



https://dl.doubtnut.com/l/_sBCHHDyI3JNl
https://dl.doubtnut.com/l/_vwcl9BA6Lpaf
https://dl.doubtnut.com/l/_LwGYtvxxzDXj

38. A thin uniformly charged ring of radius
a = 10cm rotates about its axis with an angular
velocity w = 100rad /s. Find the ratio of volume
energy densities of magnetic and electric fields on
the axis of the ring at a point removed from its

centre by a distancel = a

° Watch Video Solution

39. A 10H inductor carries a current of 20A. How
much ice at 0° C could melted by the energy stored

in the magnetic field of the inductor? Latent heat of

ice is 22.6 x 1073J / kg

| e |


https://dl.doubtnut.com/l/_LwGYtvxxzDXj
https://dl.doubtnut.com/l/_m42h3zlscmZg

l & Watch Video Solution J

40. A coil of inductance L = 2.0uH and resitance
R = 1.0Q is connected to a source of constant
emfE = 3.0V. A resistance R, = 2.02 is
connected in parallel with the coil. Find the amount
of heat generated in the coil after the swich Sw is

disconnecied. The internal resistance of the source


https://dl.doubtnut.com/l/_m42h3zlscmZg
https://dl.doubtnut.com/l/_mHESYSbVfTDs

is negligible.

° Watch Video Solution

41. In cirucit shown in figure-5111, find the current

through battery just after closing the switch and


https://dl.doubtnut.com/l/_mHESYSbVfTDs
https://dl.doubtnut.com/l/_xDKfIRNb2s6y

after a long time in steady state.
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° Watch Video Solution

42. For the ciruit shown in figure E = 50V,
R; = 10Q, Ry = 2012, R3 = 302 and L = 2.0mH.

Find


https://dl.doubtnut.com/l/_xDKfIRNb2s6y
https://dl.doubtnut.com/l/_qr9ebdK1cgKR

a. Immediately after switch S is closed
b. Along time after S is closed.
c. Immediaately after S is reopened

d. Along time after S is reopened.

° Watch Video Solution

43. In the circuit shown in figure-5115, find the

current in inductor as a function of time if switch is


https://dl.doubtnut.com/l/_qr9ebdK1cgKR
https://dl.doubtnut.com/l/_XnPu7oYYeDZh

closed at t=0.
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o Watch Video Solution

44. In a process of current decay in an inductor
through a resistance, if in time t, current falls to n
times (7 < 1) the initial value, find the time

constant of circuit.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_XnPu7oYYeDZh
https://dl.doubtnut.com/l/_SOhS7RXGk3YA

45. A coil of 100 turns and 1cm radius is kept
coaxially within a long solenoid of 8 turns per cm

and 5 cm radius. Find the mutual inductance.

° Watch Video Solution

46. Calculate the mutual inductance of a long
straight wire and a rectangular frame with sides a
and b. The frame and the wire lie in the same plan,
with the side b being closent to the wire, separated

by a distance [ from it and oriented parallel to it.

S |


https://dl.doubtnut.com/l/_SOhS7RXGk3YA
https://dl.doubtnut.com/l/_CT96mqeBkrCC
https://dl.doubtnut.com/l/_NcwYY9I1rrKo

l @ vvatch vViaeo Solution J

47. An inductor of inductance L is cut in three equal
parts and two of these parts are interconnected (a)
in series, (b) in parallel. Assuming the mutual
inductance between the parts to be negligible,
calculate the inductance of the combination of the

combination in both the cases.

° Watch Video Solution

48. Figure-5136 shows two coaxial coils of radii r

and R (R > >r) kept at large separation x


https://dl.doubtnut.com/l/_NcwYY9I1rrKo
https://dl.doubtnut.com/l/_8HSidPEIG7Ej
https://dl.doubtnut.com/l/_EPfmMQGT4oxQ

(z > > R). Calculate the magnetic flux passing

through coil A due to a current | in coil B.

I

R

l . a 0

° Watch Video Solution

49. In the circuit shown in Fig. em fE , a resistance
R, and coil inductances L; and L,y are known. The
internal resistance of the source and the coil

resistances are neglible. Find the steady-state


https://dl.doubtnut.com/l/_EPfmMQGT4oxQ
https://dl.doubtnut.com/l/_2rVhOJZ7PwRo

currents in the coils after the swich Sw was

shorted.
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° Watch Video Solution

50. Two coaxial circular loops of radius 0.5m and
5 x 10~ ?m are separated by a distance 0.5m and

carry currents 2A and 1A respectively. The force


https://dl.doubtnut.com/l/_2rVhOJZ7PwRo
https://dl.doubtnut.com/l/_qHrwPOclCJ00

between the loops due to mutual induction is

S

2

C
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o Watch Video Solution

1. There are two stationary loops with mutual

inductance Lq5. The current is one of the loops

starts to be varied as I; = at where a is a current,


https://dl.doubtnut.com/l/_qHrwPOclCJ00
https://dl.doubtnut.com/l/_k5Kp3Joag13o

t is time. Find the time dependence I,(t) of the
current in the other loop whose inductance is Ly

and resistance R.

° Watch Video Solution

2. A capacitor of capacitance 25uF' is charged to
300V. It is then connected across a 10mH inductor.
The resistance in the circuit is negligible.

a. Find the frequency of oscillation of the circuit.

b. Find the potential difference across capacitor
and magnitude of circuit current 1.2ms after the

inductor and capacitor are connected.


https://dl.doubtnut.com/l/_k5Kp3Joag13o
https://dl.doubtnut.com/l/_oxta4mEJuvYm

c. Find the magnetic energy and electric energy at

t=0andt = 1.2ms.

° Watch Video Solution

3. In circuit shown in figure charge on capacitor is
@ = 100uC. If switch is closed at t=0 find current in

circuit when charge on capacitor reduces to 50uC.


https://dl.doubtnut.com/l/_oxta4mEJuvYm
https://dl.doubtnut.com/l/_WHkrZqb4MSXP

Also find the maximum current in circuit.

6mtl
/S

° Watch Video Solution

4.In an L — C circuit, L = 3.3H and C' = 840pF.
At t = 0 charge on the capacitor is 105uC and
maximum. Compute the following quantities at

t = 2.0ms.


https://dl.doubtnut.com/l/_WHkrZqb4MSXP
https://dl.doubtnut.com/l/_v8pnItz1aN15

a. The energy stored in the capacitor.
b. The total energy in the circuit,

c. The energy stored in the inductor.

° Watch Video Solution

5. In an oscillating L — C circuit in which
C = 4.00pF, the maximum potential difference
capacitor during the oscillations is 1.50V and the
maximum current through 50.0m A.

(a) What is the inductance L?

(b) What is the frequency of the oscillations?

(c) How much time does the charge on the


https://dl.doubtnut.com/l/_v8pnItz1aN15
https://dl.doubtnut.com/l/_Vq8owUKWSVzL

capacitor take to rise from zero to its maximum

value?

° Watch Video Solution

6. In the circuit shown in the figure,
E =50.0V, R =250 and C = 0.500pF. The
switch S is closed for a long time, and no voltage is
measured across the capacitor. After the switch is

opened, the voltage across the capacitor reaches a


https://dl.doubtnut.com/l/_Vq8owUKWSVzL
https://dl.doubtnut.com/l/_Lgeh1lI4kAYr

maximum value of 150V . What is the inductance L?

R
T —  C
T E L —_—
Lo

° Watch Video Solution

7. An inductor of inductance 2.0mH is connected
across a charged capacitor of capacitance 5.0uF’
and the resulting L — C circuit is set oscillating at
its natural frequency. Let (@ denote the

instantaneous change on the capacitor and 7 the


https://dl.doubtnut.com/l/_Lgeh1lI4kAYr
https://dl.doubtnut.com/l/_vk2iuIDeeV5R

current in the circuit. It is found that the maximum
value of QQ is 200uC'.

(a) When @ = 100uC' , what is the value of |di / dt|
?

(b) When @ = 200uC', what is the value of 7 ?
(c)Find the maximum value of 2

(d) When 7 is equal to one-half its maximum value,

what is the value of |Q| ?

o Watch Video Solution

8. In figure-5.143 ifS is closed at t=0, find charge on

capacitor as a function of time. Time inductor is


https://dl.doubtnut.com/l/_vk2iuIDeeV5R
https://dl.doubtnut.com/l/_AUWMH8Ki9fjj

active with initial current I in it.

° Watch Video Solution

9. A bar magnet haxs its pole strength 4.5 Am and
length 12 cm. the cross sectional area of the
magnet is 0.9cm?. Find the total dipole moment of
the magnet and intensity of magnetsiation of the

magnetic material.



https://dl.doubtnut.com/l/_AUWMH8Ki9fjj
https://dl.doubtnut.com/l/_WRl9X5Ycrth7

‘ o Watch Video Solution

10. For a magnetising field of intensity
2 x 10°A/m, aluminium at 280K acquires
intensity of magnetisation of 4-8 x 10 2Am 1.
Find the susceptibility of aluminium at 280K. If the
temperature of the metal is raised to 320K, what

will be its susceptibility and intensity of

magnetisation?

o Watch Video Solution



https://dl.doubtnut.com/l/_WRl9X5Ycrth7
https://dl.doubtnut.com/l/_FeSHGfhHCK03

11. A piece of iron of mass 84 kg is repeatedly
magnetised and demagnetised by an external
periodic time varying magnetic field of frequency
50Hz. In the iron piece it is measured that rate of
heat dissipation is 6.4 x 10*J / hr. If iron density is
7200K¢g/m?® find the energy dissipated in iron

piece per cycle per unit volume of it.

° Watch Video Solution

12. An electric bulb is designed to operate at 12

volts DC. If this bulb is connected to an AC source


https://dl.doubtnut.com/l/_C8Mc0gnv6DOU
https://dl.doubtnut.com/l/_SYytuH7nKxZh

and gives normal brightness, what would be the

peak voltage of the source?

° Watch Video Solution

13. The current in a discharging LR circuit is given

S

by I = ipe 7 where 7 is the time constant of the

circuit. Calculate the rms current for the period

t=0tot =r.

° Watch Video Solution



https://dl.doubtnut.com/l/_SYytuH7nKxZh
https://dl.doubtnut.com/l/_nDqWDtCv6i28

14. A direct current of 2A and an AC of peak value 2A
flows through resistances 2{2 and 1) respectively.
Find the ratio of heat produced in the two

resistances in same interval.

0 Watch Video Solution

15. Rms value of the saw-tooth voltage of peak value

Vi, as shown in-



https://dl.doubtnut.com/l/_gpUfZJaLyI7C
https://dl.doubtnut.com/l/_bXZ0kOuBvyVJ

| QJ Watch Video Solution

16. A 10 F' capacitor in series with a 4012 resistance
Is connected to a 110 V, 60Hz supply. (a) What is the
maximum current in the circuit ? (b) What is the
time lag between current maximum and voltage

maximum ?

° Watch Video Solution

17. An electric lamp which runs at 40V and

consumes 10A current is connected to AC mains at


https://dl.doubtnut.com/l/_bXZ0kOuBvyVJ
https://dl.doubtnut.com/l/_golNG6f9qY7l
https://dl.doubtnut.com/l/_NeVTwNmCtay9

100V, 50Hz supply. Calculate the inductance of the

required choke for lamp to glow at full brightness.

° Watch Video Solution

18. In the figure shown i = 10e ~*A. Find V;, and

Vab

3

° Watch Video Solution



https://dl.doubtnut.com/l/_NeVTwNmCtay9
https://dl.doubtnut.com/l/_AMMJuGR8mkR3

19. In the figure shown, i; = 10e**A4 , i, = 44 and
V. = 3e %'V Determine
(a) i, and V7,

(b) Vac ’ Vab and Vv0d

b
L+
C=2F V¢
Ri=2Q i i Ro=3Q
a —5 «——AMN—— C
L

Yi
+
VL%L-‘-‘*H
d

o Watch Video Solution



https://dl.doubtnut.com/l/_roBTcjzD9XFb
https://dl.doubtnut.com/l/_70sc0km5qmvt

20. When 100 DC is applied across a solenoid, a
steady current of 1A flows in it. When 100V AC is

applied across the same solenoid, current drops to

50+/3
s

Hz, find

0.5A. If the frequency of AC source is

the resistance and inductance of the solenoid.

° Watch Video Solution

21. In a circuit a resistance of 40€2 and capacitor of

1250
capacitance 9—,LLF are connected in series
s

across a 500V, 120Hz AC source Find the effective

current in circuit and phase difference between

current and source EMF.


https://dl.doubtnut.com/l/_70sc0km5qmvt
https://dl.doubtnut.com/l/_HD5xEFpp3Idv

° Watch Video Solution

22. A 122 resitance and an inductance of 0.05/ mH
with negligible resistance are connected in series.
Across the end of this circuit is connected a 130 V
alternating voltage of frequency 50Hz. Calculate the
alternating current in the circuit and potential
difference across the resistance and that across the

inductance.

o Watch Video Solution



https://dl.doubtnut.com/l/_HD5xEFpp3Idv
https://dl.doubtnut.com/l/_PbtGPDY6T9gD

23. An AC source of angular frequency w is fed
across a resistor R and a capacitor C' in series. The
current registered is I. If now the frequency of
source is changed to w/3 (but maintaining the
same voltage), the current in the circuit is found to
be halved. The ratio of reactance to resistance at

the original frequency w will be.

° Watch Video Solution

24. In a series RL circuit with L = 11—715mI-I and

R = 12Q and AC source of emf e = 130+/2V, 50Hz


https://dl.doubtnut.com/l/_MTa1eZOKjVh9
https://dl.doubtnut.com/l/_qqv1sLIbS21b

is applied. Find the circuit impedance and phase

difference of EMF and current in circuit.

° Watch Video Solution

25. A 200km long telegraph wire has capacitance of
0.014upF' / km If it carries an alternating current of
50 x 10° Hz what should be the value of an
inductance required to be connected in series in

series so that impedance isw minimum .

o Watch Video Solution

Practice Exercise 5.1



https://dl.doubtnut.com/l/_qqv1sLIbS21b
https://dl.doubtnut.com/l/_6rIX1judPqkY

1. A coil of area 500e¢m? and having 1000 turns is
held perpendicular to a uniform field of 0.4 gauss.
The coil is turned through 180° in 1/10sec .

Calculate the average induced e.m.f.

° Watch Video Solution

2. Two long parallel conducting horizontal rails are
connected by a conducting wire at one end. A
uniform magnetic field B (directed vertically

downwards) exists in the region of space.


https://dl.doubtnut.com/l/_Bj15b37uwP6P
https://dl.doubtnut.com/l/_W7GHO2hCJPpt

—

X B F

A light uniform ring of diameter d which is
practically equal to separation between the rails is
placed over the rails as shown in Fig. If resistance of
ring be (\) per unit length

The force required to pull the ring with uniform

velocity v is

° Watch Video Solution



https://dl.doubtnut.com/l/_W7GHO2hCJPpt

3. A very small circular loop of area 5 x 10~ *m? ,

resistance 2() and negligible inductance is initially
coplanar and concentric with a much larger fixed
circular loop of radius 0.1m . A constant current of
1A is passed in the bigger loop and the smaller
loop is rotated with angular velocity wrad /sec
about a diameter. Calculate (a) the flux linked with
the smaller loop, (b) induced emf (c) induced

current in the smaller loop, as a function of time.

° Watch Video Solution



https://dl.doubtnut.com/l/_3zSaS13HOsvI

4. A flat circular coil having N turns (tightly wound
D) is placed in a time varying magnetic field
B = Bysinwt. The outer radius of the coil is R.
Determine the maximum value of the induced emf

in the circuit.

X X X X
X X
@)\,
X X X
| :



https://dl.doubtnut.com/l/_DRR8cVayhoJK

— ¥y¥dilll vViUuCo o01ULiVIll ) |

5. Two long parallel horizontal rails a, a distance d
aprt and each having a risistance A per unit length
are joing at one end by a resistance R. A perfectly
conduction rod MN of mass m is free to slide along
the rails without friction (see figure). There is a
uniform magnetic field of induction B normal to the
plane of the paper and directed into the paper. A
variable force F is applied to the rod MN such that,
as the rod moves a constant current flows through

R.


https://dl.doubtnut.com/l/_DRR8cVayhoJK
https://dl.doubtnut.com/l/_j19kIqCCpvaQ

X X X X X X X
X X X |f—s X X
R - d
B X X X X X
X X X X X X X
X X va X X

(i) Find the velocity of the rod and the applied force
F as function of the distance x of the rod from R.
(i) What fraction of the work done per second by F

is converted into heat?

0 Watch Video Solution

2

6. A wire frame of area 3.92 x 10 *m? and

resistance 20(2 is suspended freely from a 0.392m


https://dl.doubtnut.com/l/_j19kIqCCpvaQ
https://dl.doubtnut.com/l/_MA9cdzu6K2se

long thread. There is a uniform magnetic field of
0.784 T and the plane of wire-frame is made to
oscillate under gravity by displacing it through
2 x 10~ ?m from its initial position along the
direction of magnetic field. The plane of the frame
is always along the direction of thread and does
not rotate about it . What is the induced EMF in
wire-frame us a function of time ? Also find the

maximum current in the frame.

° Watch Video Solution

7. A square frame with side a and a long straight

wire carrying a current ¢ are located in the same


https://dl.doubtnut.com/l/_MA9cdzu6K2se
https://dl.doubtnut.com/l/_szKFgEvmK9w4

plane as m shown in figure. The fram translates to
the right with a constant velocity v. Find the emf

induced in the frame as a function of distance .

X
x
¥
A
(O]
4

° Watch Video Solution

8. A rod of length 2a is free to rotate in a vertical
plane, about a horizontal axis O passing through
its mid-point. A long straight, horizontal wire is in

the same plane and is carrying a constant current i


https://dl.doubtnut.com/l/_szKFgEvmK9w4
https://dl.doubtnut.com/l/_a9jcUbZGbDRS

as shown in figure. At initial moment of time, the
rod is horizontal and starts to rotate with constant
angular velocity w, calculate emf induced in the rod

as a function of time.

° Watch Video Solution

9. Two long wires are placed on a pair of parallel

rails perpendicular to the wires. The spacing


https://dl.doubtnut.com/l/_a9jcUbZGbDRS
https://dl.doubtnut.com/l/_7jR6cAO50Lx0

between the rails d is large compared with x, the
distance between the wires. Both wires and rails are
made of a material of resistivity p per unit length. A
magnetic flux density B is applied perpendicular to
the rectangle by the wires and rails. One wire is
moved along the rails with a uniform speed v while
the other is held stationary. Determine how the
force on the stationary wire varies with x and show
that it vanishes for a value of x approximately equal

to

° Watch Video Solution



https://dl.doubtnut.com/l/_7jR6cAO50Lx0

10. A uniform rod AB of mass m and length | is
placed over two smooth conducting rails P and Q. If

the witch shown as closed at t=0, find the velocity of

rod AB as a function of time.

x x
_ o ARt
-J. hd ;r“" s N B ]P
e x X x x
L o | |t £ B}
s Ji
x v X x %
e
- . — 10
R B~
X x x x

° Watch Video Solution

11. In figure-5.54 a wire ring of radius R is in pure

rolling on a surface. Find the EMF induced across


https://dl.doubtnut.com/l/_SYTTRyrbkOZo
https://dl.doubtnut.com/l/_cR6IQvEwrhnp

the top and bottom points of the ring at any

instant.
x X X x x
% X
TRIT7T 777777777 %
* b 4

° Watch Video Solution

12. Figure-5.55 shows a small circular coil of area A
suspended from a point O by a string of length | in
a uniform magnetic induction B in a uniform
magnetic induction B in horizontal direction. If the

coil is set into oscillation like a simple pendulum by


https://dl.doubtnut.com/l/_cR6IQvEwrhnp
https://dl.doubtnut.com/l/_Idad87RW5WpB

displacing it a small angle 0, as shown, find EMF

induced in coil as a function of time. Assume the

plane of coil is always in plane of string.

v/

° Watch Video Solution

Practice Exercise 5.2


https://dl.doubtnut.com/l/_Idad87RW5WpB

1. A magnetic flux through a stationary loop with a
resistance R varies during the time interval 7 as
¢ = at(T — t). Find the amount of the generated

in the loop during that time

° Watch Video Solution

2. A long solenoid having 1000 turns per cm carries
an alternating current of peak value 1 A. A search
coil having a cross-sectional area of 1 x 10~ *m?
and 20 turns is kept in the solenoid so that its

plane is perpendicular to the axis of the solenoid.

The search coil registers a peak voltage of


https://dl.doubtnut.com/l/_8jQHhPUbxQmb
https://dl.doubtnut.com/l/_u8xiWyNVb2IZ

2.5 x 102 V. Find the frequency of the current in

the solenoid.

O Watch Video Solution

3. Two infinite long straight parallel wires A and B
are separted by 0.Im distance and carry equal
currents in opposite directions. A square loop of
wire C of side 0.Im lies in the plane of A and B. The
loop of wire C is kept parallel to both A and B at a
distance of 0Im from the nearest wire. Calculate
the EMF induced in the loop C while the currents in
A and B are increasing at the rate of 10°A4 /s. Also

indicate the direction of current in the loop C.


https://dl.doubtnut.com/l/_u8xiWyNVb2IZ
https://dl.doubtnut.com/l/_BCg1UfrCd6lI

° Watch Video Solution

4. A flat circular coil of 200 turns of diameter 25 cm
is laid on a horizontal table and connected to a
ballistic galvanometer. The complete circuit is
having resistance of 800(). When the coil is quickly
turned over, the spot of light swings to a maximum
reading of 30 divisions. When a 0.1uF' capacitor
charged to 6 V is discharged through the same
ballistic galvanometer, a maximum reading of 20
division is obtained. Calculate the vertical

component of the earth's magnetic induction.

° View Text Solution



https://dl.doubtnut.com/l/_BCg1UfrCd6lI
https://dl.doubtnut.com/l/_Q5uaS6G0cihm

5. A rectangular frame ABCD, made of a uniform
metal wire, has a straight connection between E
and F made of the samae wire, as shown in fig. AEFD
is a square of side 1m, and EB=FC=0.5m. The entire
circuit is placed in steadily increasing, uniform
magnetic field directed into the plane of the paper
and normal to it. The rate of change of the
magnetic field is 17 /s. The resistance per unit
length of the wire is lw/m. Find the magnitude

and directions of the currents in the segments AE,


https://dl.doubtnut.com/l/_Q5uaS6G0cihm
https://dl.doubtnut.com/l/_4ZS7vI1qVfFo

BE and EF.

A E B
x X
><E>>< X
X % X
X
X X X
D F C

° Watch Video Solution

6. In a long staright solenoid with cross-sectional
radius a and number of turns per unit length n a
current varies with a constant veIocityfA/s. Find

the magntidue of the eddy current field strength as


https://dl.doubtnut.com/l/_4ZS7vI1qVfFo
https://dl.doubtnut.com/l/_Zw32ufi5ZY8c

a function of the distance r from the solenoid axis.

Draw the appoximate plot of this function.

O Watch Video Solution

7. A thin non-conducting ring mass m, radius a,
carrying a charge g can rotate freely about its own
axis which is vertical. At the initial moment the ring
was at rest and no magnetic field was present. At
instant ¢ = 0, a uniform magnetic field is switched
on which is vertically downwards and increase with
time according to the law B = B\t. Neglecting
magnetism induced due to totational motion of the

ring. Now answer the following questions.


https://dl.doubtnut.com/l/_Zw32ufi5ZY8c
https://dl.doubtnut.com/l/_e5pWBbMngfte

The power developed by the forces acting on the

ring, as a function of time :

° Watch Video Solution

8.In the middle of a long solenoid there is a coaxial
ring of square cross-seciton, made of conducting
materaial with respectivity are equal to h its inside
and outside radii are equal to a and b respectively.
Find the current induced in the ring if the magnetic
induction produced by the solenoid varies with
time as B = Bt, where Bt, where 3 is constant. THe

inductance of the ring is to be neglected.

e l


https://dl.doubtnut.com/l/_e5pWBbMngfte
https://dl.doubtnut.com/l/_iFjnuWfQjw4b

| T vvaldl videO S50I1ution J

9. A long solenoid of diameter 01 m has 2 x 10*
turns per meter. At centre of the solenoid is 100
turns coil of radius 0.01 m placed with its axis
coinciding with solenoid axis. The current in the
solenoid is decreased at a constant rate form + 2 A
to -2 Ain 0.05 s. Find the emJf. induced in the coil.
Also, find the total charge flowing through the coil
during this time, when the resistance of the coil is

10720hm.

° Watch Video Solution



https://dl.doubtnut.com/l/_iFjnuWfQjw4b
https://dl.doubtnut.com/l/_4T496UpBjjfY
https://dl.doubtnut.com/l/_59xMPIx3jTOT

10. A long solenoid of cross-sectional radius a has a
thin insulates wiere ring tightly put on its winding,
one half of the ring has the resistance 7 times that
of the other half. The magneticv induction
produced by the solenoid varies with the time as
B = bt, where b is a constant. Find the magnitude

of the electric field strength in the ring.

0 Watch Video Solution

1. A magnetic field induction is changing in
magnitude at a constant rate dB/dt . A given mass

m of copper is drawn into a wire of radius o and


https://dl.doubtnut.com/l/_59xMPIx3jTOT
https://dl.doubtnut.com/l/_HLtSJws7ojD9

formed into a loop of radius r is placed

perpendicular to the field. Show that induced

m dB

current in the loop is given by 71 = S
P8 Y d7tpd  dt

p: resistivity, d : density of copper.

° Watch Video Solution

12. A long solenoid of cross-sectional area 5.0cm? is
wound with 25 turns of wire per centimetre. It is
placed in the middle of a closely wrapped coil of 10

turns and radius 25 cm as shown.


https://dl.doubtnut.com/l/_HLtSJws7ojD9
https://dl.doubtnut.com/l/_hAdlqXEACqch

(a) What is the emf induced in the coil when the
current through the solenoid is decreasing at a rate
—0.20A4/s?

(b) What is the electric field induced in the coil?

° Watch Video Solution



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

13.In a coil of resistance R, magnetic flux due to an
external magnetic field varies with time as
¢ = k(C — t2). Where k and C are positive
constants. Find the total heat produced in colil in

time t=0 to t=C.

° Watch Video Solution

14. Figure-5.77. shows a fixed coil of N turns and
radius a carrying a current I. At a distance x from its
centre another small coaxial coil of radius
b(b < < a) and resistance R is moving toward the

first coil at a uniform speed v. Find the induced


https://dl.doubtnut.com/l/_XfRTVBTY5sXT
https://dl.doubtnut.com/l/_NH1BAoCefkYC

current in smaller coil.

bs
<o

Fixed

o View Text Solution

Practice Exercise 5.3

1. Find the self inductance of a unit length of a

cable consisting of two thin walled coaxial metallic

cylinders if the radius of the outside cylinder is


https://dl.doubtnut.com/l/_NH1BAoCefkYC
https://dl.doubtnut.com/l/_rr1C5O26eqo2

n(n > 1) times that of the inside one. The
permeability of the medium between the cylinders

is assumed to be equal to unity.

° Watch Video Solution

2. Find the inductane of a unit length of a double
line if the radius of each wire is 7 times less than
the distance between the axes of the wires. The
field inside the wires is to be neglected, the
permeability is assumed to be equal to unity

throughout,and n > > 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_rr1C5O26eqo2
https://dl.doubtnut.com/l/_FhJzeTahSQNm

3. find potential of point C at the instant shown.

The rate of increase of current in resistance is

2.5A /s.

° Watch Video Solution

4. A long cylinder of radius a carrying a uniform

surface charge rotates about its axis with an


https://dl.doubtnut.com/l/_keoAwCfJqQDD
https://dl.doubtnut.com/l/_PMPqNqI8QjBh

angular velocity w. Find the magnetic field energy
per unit length of the cylinder if the linear charge

density equals A and p = 1.

0 Watch Video Solution

5. A long coaxial cable consists of two concentric
cylinders of radii a and b. The central conductor of
the cable carries a steady current | and the outer
conductor provides the return path of the current.
Calculate the energy stored in the magnetic field of

length | of such a cable

0 Watch Video Solution



https://dl.doubtnut.com/l/_PMPqNqI8QjBh
https://dl.doubtnut.com/l/_QfhvSqC4SkW8

6. In the circuit diagram shown in Figure,
R =100, L =I5H, FE = 20v, ¢ = 2A. This current

is decreasing at a rate of —1.04/s. Find V,; at

this instant.
3 R L JE b
- AW—— 000 | | —e

° Watch Video Solution

7. The potential difference across a 150mH
inductor as a function of time is shown in figure.
Assume that the initial value of the current in the

inductor is zero. What is the current when


https://dl.doubtnut.com/l/_DFDMJteX7bCd
https://dl.doubtnut.com/l/_vkjspOJTq1Z7

t =2.0ms?andt = 4.0ms ?
V (voit)

5.0
4.0
3.0
2.0
1.0

0 10 20 30 40 t (ms)

o Watch Video Solution

8. A metal rod OA of mann 'm' and length 'r' is kept
rotating with a constantangular speed w in a
vertical plane about a horizontal axis at the end O.
The free end A is arraged to slide without friction

along fixed conduction circular ring in the same


https://dl.doubtnut.com/l/_vkjspOJTq1Z7
https://dl.doubtnut.com/l/_jqTyrKGXve6O

plane as that of rotation. A uniform and constant
. . . % . . .
magnetic induction B is applied perpendicular and
into the plane of rotation as shown in the figure
below. An inductor L and an external resistance R
are connected through a swithch S between the
point O and a point C on the ring to form an

electrical circuit. Neglect the resistance of the ring

and the rod. Initially, the switch is open.

(a) What is the induced emf across the teminal of


https://dl.doubtnut.com/l/_jqTyrKGXve6O

the switch?

(b) The switch S is closed at time t=0.

(i) Obtain an expression for the current as a
function of time.

(i) In the steady state, obtin the time dependence
of the torque required to maintain the constant
angular speed, given that the rod OA was along th

positive X-axis at t=0.

° Watch Video Solution

9. A solenoid of inductance L with resistance 7 is
connected in parallel to a resistance R. A battery of

emf E and of negligible internal resistance is


https://dl.doubtnut.com/l/_jqTyrKGXve6O
https://dl.doubtnut.com/l/_dQVRVnvrWh65

connected across the parallel combination as
shown in the figure. At time ¢t = 0, switch S is
opened, calculate

(a) current through the solenoid after the switch is
opened.

(b) amount of heat generated in the solenoid.

L, r

° Watch Video Solution



https://dl.doubtnut.com/l/_dQVRVnvrWh65

10. A closed circuit consits of a source of constant
and E and a choke coil of inductance L connected
in series. The active resistance of the whole circuit
is equal to R. At the moment t = 0 the choke coil
inductance was decreased abrupty 7 times. FInd the

current in the circuit as a function of time ¢.

° Watch Video Solution

11. In the circuit shown, switch S is closed at time

t = 0. Find the current through the inductor as a


https://dl.doubtnut.com/l/_dQVRVnvrWh65
https://dl.doubtnut.com/l/_voo52XuuaVge
https://dl.doubtnut.com/l/_WW5UYETy7fCG

function of time t.

———AWW——

|+ AMWN—

4\ 1Q

-5 > T00—
L=1mH

o Watch Video Solution

12. Find the total field energy of magnetic field
stored per unit length inside a long cylindrical wire

of radius R and carrying a current I.

° Watch Video Solution



https://dl.doubtnut.com/l/_WW5UYETy7fCG
https://dl.doubtnut.com/l/_CXLTChgqSxlz

13. Figure shows a circuit consisting of an ideal cell,
an inductor L, and a resistor R, connected in series.
Let switch S be closed at t = 0. Suppose at t = 0,
the current in the inductor is 7,, then find out the

equation of current as a function of time.

R ia 1
A
B S ‘8 A

° Watch Video Solution



https://dl.doubtnut.com/l/_CXLTChgqSxlz
https://dl.doubtnut.com/l/_wd6Q16fej9A0

Practice Exercise 5.4

1. Two thin concentric wires shpaed as circles with
radii @ and b lie in the same plane. Allowing for
a < < b,find:

(a) their mutual inductane,

(b) the magnetic flux through the surface enclosed
by the outside wire, when the inside wire carries a

current 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_JZjBfPE3SiCB

2. Calculate the mutual inductance between two
coils when a current of 44 changes to 124 in 0.5s
in primary and induces an emf of 50mV in the
secondary. Also, calculate the induced emf in the
secondary if current in the primary changes from

3Ato 94 is 0.02s.

° Watch Video Solution

3. Find the appoximate formula expressing the
mutual inductance of two thin coaxial loops of the
same radius a if their centres are separated by a

distance [,withl > > a


https://dl.doubtnut.com/l/_kMsWsJWr2g9z
https://dl.doubtnut.com/l/_kr6m44r8SZ5y

° Watch Video Solution

4. The equivalent inductance of two inductors is
2.4H when connected in parallel and 10H when
connected in series then the value of inductance of

two inductors ?

° Watch Video Solution

5. A circular coil P of 100 turns and radius 2cm is
placed coaxially at the center of another circular
coil @) of 100 turns and radius 20cm . Calculate (a)

the mutual inductance of the coils


https://dl.doubtnut.com/l/_kr6m44r8SZ5y
https://dl.doubtnut.com/l/_j0RQCPJdYuzw
https://dl.doubtnut.com/l/_4bvVWeNYQD5C

(b) the induced emf in coil P when the current in
the coil () decreases from 5A to 34 in 0.04 sec

(Take 7 = 10)

0 Watch Video Solution

6. A long solcnoid of length 1m, cross-sectional area
10cm?, having 1000 turns has wound about its
centre a small coil of 20 turns. Compute the mutual
inductance of the pair of solenoid and the coil .
What is the induced EMF in the coil when the

current in the solenoid changes at the rate of

104 /s?

e l


https://dl.doubtnut.com/l/_4bvVWeNYQD5C
https://dl.doubtnut.com/l/_l9K24ZIf8MDd
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7. An inductor with an inductance of 2.5H and a
resistance of 8() is connected to the terminals of a
battery with an EMF 6V and negligible internal
resistance. Find

(a) The initial rate of increase of current in the
circuit

(b) The rate of increase of current at the instant
when the current is 0.50A

(c) The current 0.25s after the circuit is closed

(d) The final steady state current

° Watch Video Solution



https://dl.doubtnut.com/l/_l9K24ZIf8MDd
https://dl.doubtnut.com/l/_vaFGnTk3s60E

8. In the given circuit, find the current through the

5mH inductor in steady state.

5mH
—TO00000—

10 mH
—m000r—
20 V__:L'

AV
5Q

° Watch Video Solution



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

9. In the L — C circuit shown, C = 1uF'. With
capacitor charged to 100V, switch S is suddenly
closed at time t = 0. The circuit then oscillates at
10°H 2

(a) Calculatecoand T

(b) Express q as a function of time

(c) Calculate L

(d) Calculate the average current during the first


https://dl.doubtnut.com/l/_VEbg78M5RRDO

quarter-cycle.

Y ~.

° Watch Video Solution

10. Two capacitors of capacitances 2C' and C are
connected in series with an inductor of inductance
L. Initially, capacitors have charge such that
Vg — V4 =4V, and Vo — Vp = V. Initial current

in the circuit is zero. Find


https://dl.doubtnut.com/l/_VEbg78M5RRDO
https://dl.doubtnut.com/l/_nrNOdFcXpgoq

(a) maximum current that will flow in the circuit,

(b) potential difference across each capacitor at
that instant,

(c) equation of current flowing towards left in the

inductor.

° Watch Video Solution



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

11. A circuit containing capacitors C and C5, shown
in the figure is in the steady state with key K;
closed and K5 opened. At the instant t = 0, K is

opened and Kj is closed.

20 V R

L=02mH

(@) Find the angular frequency of oscillations of
L — C circuit.

(b) Determine the first instant ¢, when energy in the


https://dl.doubtnut.com/l/_bq9ThSsC0CQD

inductor becomes one third of that in the capacitor.
(c) Calculate the charge on the plates of the

capacitor at that instant.

° Watch Video Solution

12. In circuit shown in figure-5149 if switches
S; and S, are closed at t=0, find the oscillation

frequency of charge in this circuit. Neglect mutual


https://dl.doubtnut.com/l/_bq9ThSsC0CQD
https://dl.doubtnut.com/l/_tBcesNGthnWU

induction between inductors.

L 27
!\.Sl
c
it
-3¢ g
|
, N\ S,
i
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° Watch Video Solution

13. Figure-5.150 shows LC circuit with initial charge
on capacitor 200uC. If at t=0 switch is closed, find

the first instant when energy stored in inductor


https://dl.doubtnut.com/l/_tBcesNGthnWU
https://dl.doubtnut.com/l/_zGTVq8qwmyEP

becomes one third that of capacitor.

6.2mH
/R

2,10

2uF

o Watch Video Solution

Practice Exercise 5.5


https://dl.doubtnut.com/l/_zGTVq8qwmyEP

1. An AC voltage is given as e = e; sinwt. Find the

RMS value of this voltage.

° Watch Video Solution

2. In a wire direct current 7; and an AC current
19 = 199 Sinwt is superposed. Find the RMS value of

current in wire.

° Watch Video Solution



https://dl.doubtnut.com/l/_P26HflhmdKU3
https://dl.doubtnut.com/l/_hysvbSAbCN3b

3. Calculate the RMS value of the EMF for a cycle of

which time variation is shown in figure-5.172

!

Voh“r

—pp §

-‘h T2 T 3712

° Watch Video Solution

4.1n a given AC circuit through a specific branch the
current varies as a function of time given as

i =idpsin‘wt O0<wt<m


https://dl.doubtnut.com/l/_yLyV69kqeRV9
https://dl.doubtnut.com/l/_1Gv5JOLHqqxp

and 7 = iy sinwt T < wt < 27w

Calculate the average current per cycle of this AC.

° Watch Video Solution

5. Calculate the root mean square value of the
voltage of the given variation of an alternating EMF

with time in graph as shown in figure-5.173.

- - - -

—o |

]

!

! ‘

vy T2

o Watch Video Solution



https://dl.doubtnut.com/l/_1Gv5JOLHqqxp
https://dl.doubtnut.com/l/_WVoPoPEL8sP3

6. In previous question calculate the average

voltage per cycle of the alternating EMF.

° Watch Video Solution

7. Calculate the average value of the AC per cycle for
which time function of the current is shown in

figure-5.174.

o Watch Video Solution



https://dl.doubtnut.com/l/_mCzvISoX8B47
https://dl.doubtnut.com/l/_NERjMMCMZTpU

Practice Exercise 5.6

1. A series circuit consists of a resistance of 15(2, an

inductance of 0.08H and a capacitor of capacitance
30uF. The applied voltage has frequency of
500rad / s. Does the current lead or lag the apllied

voltage and by what angle.

° Watch Video Solution

2. An 220V AC voltage at a frequency of 40 cycles/s

is applied to a circuit containing a pure inductance


https://dl.doubtnut.com/l/_NERjMMCMZTpU
https://dl.doubtnut.com/l/_j3Ezaz5riMul
https://dl.doubtnut.com/l/_GufxR0ZHBL6f

of 0.01H and a pure resistance of 6{) in series.
Calculate

(a) The current supplied by source

(b) The potential difference across the resistance

(c ) The potential difference across the inductance
(d) The time lag between maxima of current and

EMF in circuit

° Watch Video Solution

3.A box P and a coil Q are connected in series with
an ac source of variable frequency. The emf of the
source is constant at 10 V. Box P xontains a

capacitance of 32). Coil Q has a self inductance of


https://dl.doubtnut.com/l/_GufxR0ZHBL6f
https://dl.doubtnut.com/l/_yUGGBNWZtXSG

49 mH and a resistance of 68()2 in series. The
frequency is adjusted so that maximum current

flows in P and Q.

LuF 320 49mH 680

TFAMAH S5 A -

C R1 L Rz
S
Box?  ~ g

(~)
—

The voltage across P is

° Watch Video Solution

4. An AC source is connected to two circuits as

shown in figure-5.229. Obtain the current through


https://dl.doubtnut.com/l/_yUGGBNWZtXSG
https://dl.doubtnut.com/l/_Tk34kMqhNtIc

resistance R at resonance in both the circuits.

A

F—v—
L c ) § | ‘ R
c
[\ | 77
\ &/ O
@) ®)

° Watch Video Solution

5. A resistor R an inductance L and a capacitor C
are all connected in series with an ac supply The
resistance of R is 16ohm and for the given
frequency the inductive reactance of L is 24 ohm
and the capacitive reactance of C is 120hm If the
current in the circuit is 54 find

(a) the potential difference across R, L and C


https://dl.doubtnut.com/l/_Tk34kMqhNtIc
https://dl.doubtnut.com/l/_1QHmQg0mRMJs

(b) the impedance of the circuit
(c) the voltage of the ac supply and

(d) the phase angle .

0 Watch Video Solution

6. A series circuit consists of a resistance,
inductance and capacitance. The apllied voltage and
the current at any instant are given as

e=1414 cos (300t-10"(@)) and i=5 cos (3000t-
55(@))

The inductance is 0.0TH. Calculate the values of the

resistance and capacitance.



https://dl.doubtnut.com/l/_1QHmQg0mRMJs
https://dl.doubtnut.com/l/_A6KDAJLSbgo7
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7. A circuit with R = 70€2 in series with a parallel
combination of L=1.5H and C' = 30uF is a driven by
a 230 V supply of angular frequency 300rad / s.

(a) Find the impedance of the circuit.

(b) What is the RMS value of total current ?

(c ) What are the current amplitudes in the L and C

arms of the circuit ? (d) How will the circuit behave

atw=1/4/LC?

° View Text Solution



https://dl.doubtnut.com/l/_A6KDAJLSbgo7
https://dl.doubtnut.com/l/_ppAEjznH1OcQ

8. A resistance of 102 is joined in series with an
inductance of 0.5H. What capacitance should be put
in series with the combination to obtain the
maximum current ? What will be this maximum
current 7 What will be the potential difference
across the resistance, inductance and capacitance ?
The current is being supplied by 200 V, 50Hz AC

mains.

° Watch Video Solution

Practice Exercise 5.7



https://dl.doubtnut.com/l/_6JeR3TKTrITZ

1. A series LCR circuit containing a resistance of
1202 has  angular resonance frequency
4 x 10°rads . At resonance the vlotage across
resistance and inductance are 60V and 40 V,
repectively,

At what frequency, the current in the circuit lags

the voltage bu 45° ?

° Watch Video Solution

2. 2000V- 200V, 20kVA transformer has 66 turns in

the secondary. Calculate the primary and secondary


https://dl.doubtnut.com/l/_2qxnVNzBKXcc
https://dl.doubtnut.com/l/_Xz6bc0yPNydh

full-load current, neglect power losses in

transformer.

° Watch Video Solution

3. A circuit draws a power of 550 watt from a source
of 220 volt, 50H z. The power factor of the circuit is
0.8 and the current lags in phase behind the
potential difference. To make the power factor of
the circuit as 1.0, The capacitance should be

connected in series with it is

° Watch Video Solution



https://dl.doubtnut.com/l/_Xz6bc0yPNydh
https://dl.doubtnut.com/l/_JRAdrRtttHNL
https://dl.doubtnut.com/l/_fft8vflVDu7W

4. A series LCR circuit with
L =012H,C =480nF, and R =230 s
connected to a 230V variable frequency supply.

(a) What is the source frequency for which current
amplitude is maximum? Find this maximum value.
(b) What is the source frequency for which average
power absorbed by the circuit is maximum? Obtain
the value of maximum power.

(c ) For which frequencies of the source is the
power transferred to the circuit half the power at
resonant frequency?

(d) What is the Q-factor of the circuit?

O Watch Video Solution



https://dl.doubtnut.com/l/_fft8vflVDu7W

5. A 20V 5 watt lamp is used in ac main 220V and
frequency 50 c.p.s.

What pure resistance should be included in place of
the above passive elements so that the lamp can

run on its rated voltage?

° Watch Video Solution

6. An inductor-coil , a capacitor and an AC source of
rms voltage 24V are connected in series. When the
frequency of the source is varied, a maximum rms

current of 6.0A is observed. If this inductor coil is


https://dl.doubtnut.com/l/_fKRSeD5s5dGp
https://dl.doubtnut.com/l/_PgE1RGP6azqo

connected to a battery of em f12V and internal

resistance 4.0€2, what will be the current?

° Watch Video Solution

7. In a step - down transformer having primary to
secondary turn ratio 20: 1 the input voltage applied
is 250V and output current is 84 Assuming 100 %
efficiency calculate the

(a) voltage across secondary coil

(b) current in primary coil

(c) power output .

° Watch Video Solution



https://dl.doubtnut.com/l/_PgE1RGP6azqo
https://dl.doubtnut.com/l/_7xA4Am9rg8oX

8. Inductance (L), capacitance (C) and resistance (R)
are constained in a box. When 250 V DC is applied
to the terminals of the box, a current of 1.0A floes in
the circuit. When an AC source of 250V,,, at
2250rad sec ! is connected, a current of 1.25A4,,,,
flows. It is observed that the current rises with
frequency and becomes maximum at 4500rad sec ™'

. find the values of LC and R. draw the circuit

diagram.

o Watch Video Solution



https://dl.doubtnut.com/l/_CPXdKqVwf0KU

9. In series LCR circuit R = 1202 and it has
resonant frequency 4000rad / sec. At resonance, the
voltage across resistance and inductance is 60 V
and 40 V respectively. Find the value of L and C in

circuit.

° Watch Video Solution

10. A transformer has 200 turns in primary coil and
600 turns in secondary coil. If a 220 V DC is applied
across primary coil what will be the voltage across

secondary coil.

‘ 0 Watch Video Solution


https://dl.doubtnut.com/l/_FRlDHliicyb3
https://dl.doubtnut.com/l/_s40ShgUI4hTM

11. A transformer is used to light a 140 W, 24 V lamp
from 240 V AC mains. The current in mains cable is

0.7 A, find the efficiency of transformer.

o Watch Video Solution

Discussion Question-

1. How will be inductive reactance and capacitive
reactance change on decreasing the frequency of

alternating current to zero from an initial value?

| - |


https://dl.doubtnut.com/l/_s40ShgUI4hTM
https://dl.doubtnut.com/l/_MZnY91kICBPF
https://dl.doubtnut.com/l/_6QlNQhtzf1ha

| QJ Watch Video Solution

2. A cylindrical bar magnet is kept along the axis of
coil. Will there be a current induced in the coil if the

magnet is rotated about its axis ? Give reasons.

° Watch Video Solution

3. The element of an electric heater is in the form of
a coil. Once it is heated by dc voltage and then by
ac voltage of equal potential difference. Will the
production of heat in both cases be same of

different?



https://dl.doubtnut.com/l/_6QlNQhtzf1ha
https://dl.doubtnut.com/l/_qELwB0eEwBnx
https://dl.doubtnut.com/l/_IeScJqYxtrBr

o Watch Video Solution

4. Consider the self-inductance per unit length of a
solenoid at its centre and that near its ends. Which

of the two is greater?

° Watch Video Solution

5. A capacitor only is connected to an AC source.
What will be the phase difference between the
current flowing in the circuit and the potential

difference between the plates of the capacitor?

| o WA _L v l__ ~_ 1.0 _


https://dl.doubtnut.com/l/_IeScJqYxtrBr
https://dl.doubtnut.com/l/_yoiMqgpC76RX
https://dl.doubtnut.com/l/_RDIrwTPiAd6r
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6. What is the maximum value of power factor ?

When does it occur ?

° Watch Video Solution

7. A copper ring is suspended in a vertical plane by a
thread. A stell bar is passed through the ring in a
horizontal direction and then a magnet is passed
through it moving along the axis of ring. Will the

motion of the bar and the magnet affect the


https://dl.doubtnut.com/l/_RDIrwTPiAd6r
https://dl.doubtnut.com/l/_cifhkif2qNlf
https://dl.doubtnut.com/l/_IqGtq784dyEN

position of the ring?

O Watch Video Solution

8. For tuning radio for various stations, we change
the capacitance of an air-capacitor. In order to tune

the radio with a high frequency station, whether


https://dl.doubtnut.com/l/_IqGtq784dyEN
https://dl.doubtnut.com/l/_xR7Zz7oJSkJ8

the moving plates of the variable capacitor will have
to be taken inside the stationary plates or outside

them ?

° Watch Video Solution

9. Explain why resistance coils are usually double

wound.

° Watch Video Solution

10. A current from A to B is increasing in magnitude.

What is the direction of induced current. If any,in


https://dl.doubtnut.com/l/_xR7Zz7oJSkJ8
https://dl.doubtnut.com/l/_g2TXG2mqG3Gq
https://dl.doubtnut.com/l/_pv6odzczN1am

the loop as shown in the figure?

> r—
A B

o Watch Video Solution

11. Can a transformer be used to alter DC voltage?

o Watch Video Solution



https://dl.doubtnut.com/l/_pv6odzczN1am
https://dl.doubtnut.com/l/_PL4lKrlXOMZk

12. A pure inductance is connected to an AC source.
What will be the phase difference between the

current and the EMF in the circuit?

° Watch Video Solution

13. Dynamo core is laminated because

° Watch Video Solution

14. A copper ring and a wooden ring of same

dimension are placed so that there is same


https://dl.doubtnut.com/l/_bT35apEDc8bY
https://dl.doubtnut.com/l/_He5Vy8W0INMB
https://dl.doubtnut.com/l/_ysFGEhHwApyG

magnetic flux through each. Is induced current or
induced EMF same in each case when flux - starts

varying at the same rate in both.

° Watch Video Solution

15. Three indentical closed coils AB and C are placed
with their planes parallel to one another. Coils A
and C carry equal currents as shown in fig. Coils B
and C are fixed in position and coil A is moved
towards B with uniform motion. Is there any
indenced current in B? If no, give reasons. If yes

mark the direction of the induced current in he


https://dl.doubtnut.com/l/_ysFGEhHwApyG
https://dl.doubtnut.com/l/_RsIYg3OvblIt

diagram.

° Watch Video Solution

16. The resistance of a coil for direct current is 10€2.
An alternating current is sent through it. Will its

resistance remain the same ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RsIYg3OvblIt
https://dl.doubtnut.com/l/_CMKhCVz5LxvO

17. A copper ring is held horizontally and a bar
magnet is dropped through the ring with its length
along the axis of the ring. Will the acceleration of
the falling magnet be equal to, greater than or less

than that due to gravity?

0 Watch Video Solution

18. A bulb and a capacitor are connected in series to
an a.c. source of varialbe frequency. How will the
brightness of the bulb change on increasing the

frequency of a.c. source ?

[ 0 Watch Video Solution


https://dl.doubtnut.com/l/_bNmdKJIxktv2
https://dl.doubtnut.com/l/_aWHdCOWKqdYR

19. A body is suspended from the lower end of a
vertical spring. What shall be the effect on the
position of the body when a current is sent through
the spring? Does it depend upon the direction of

current in the spring?

° Watch Video Solution

20. Faraday's laws are consequency of conservation

of

° Watch Video Solution



https://dl.doubtnut.com/l/_aWHdCOWKqdYR
https://dl.doubtnut.com/l/_fOhsYv8YoYJC
https://dl.doubtnut.com/l/_0VOLeoD6EnZF

21. An artificial satellite with a metal surface is
orbiting the earth around the equator : Will the

earth's magnetism induce some current in it ?

o Watch Video Solution

Conceptual MCQs

1. For an LCR series circuit with an aac source of

angular frequency w.

A. Circuit will be capacitive if w >
v LC


https://dl.doubtnut.com/l/_0VOLeoD6EnZF
https://dl.doubtnut.com/l/_eHVLni1NvAI2
https://dl.doubtnut.com/l/_reRjfPzj1jos

1
B. Circuit will be inductive if w = ———

v LC
C.Power factor of circuit will by unity of
capacitive  reactance equals inductive

reactance.

D. Current will be leading voltage if w > ——

VLC

Answer: C

o Watch Video Solution

2. A magnetic flux through a stationary loop with a

resistance R varies during the time interval 7 as


https://dl.doubtnut.com/l/_reRjfPzj1jos
https://dl.doubtnut.com/l/_kShg79eJURNO

¢ = at(T — t). Find the amount of the generated

in the loop during that time

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kShg79eJURNO

3. The total charge flown through a conducting

loop in a given time duration when it is moved in

magnetic field depend on: (

A. The rate of change of magnetic flux

B. Initial magnetic flux only

C. The total change in magnetic flux

D. Final magnetic flux only

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QDI2fjpmWLBj

4. When the current through a solenoid increases

at a constant rate, the induced current in the

solenoid

A.ls constant and is in the direction of the

increasing current in it

B.Is a constant and is opposite to the direction

of the increasing current in it.

C.Increases with time and is in the direction of

increasing current in it.

D. Increases with time and is opposite to the

direction of the increasing current in it


https://dl.doubtnut.com/l/_NKOmWq7m0YsX

Answer: B

° Watch Video Solution

5. The figure shows four wire loops, with edge
length of either L or 2L. All four loops will move

%
through a region of uniform magnetic field B
(directed out of the page) at the same constant
velocity . Rank the four loops according to the

maximum magnitude of the em.f. induced as they

move through the field, greatest first



https://dl.doubtnut.com/l/_NKOmWq7m0YsX
https://dl.doubtnut.com/l/_wy49MzHaHjrz

A (e. = eq) < (e, = €p)
B.(e. =eq) > (e, = )
C.e. > €5 > €, > ¢,

D.e. <eg <e <eg,

Answer: A

° Watch Video Solution

6. Two circular, similar, coaxial loops carry equal
currents in the same direction. If the loops are

brought nearer, what will happen?


https://dl.doubtnut.com/l/_wy49MzHaHjrz
https://dl.doubtnut.com/l/_7GhO5a8Ed8L5

A. Current will increase in each loop

B. Current will decrease in each loop

C. Curren will remain same in each loop

D. Current will increase in one and decrease in

the other.

Answer: D

o Watch Video Solution

7. 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


https://dl.doubtnut.com/l/_7GhO5a8Ed8L5
https://dl.doubtnut.com/l/_YIkuAxrHaHg7

coil it starts oscillating, It is very difficult to stop.

But if an aluminium plate is placed near to the coll,

it stops. This is due to :

A. Electronagnetic induction in the aluminium

plate giving rise to electroagnetic damping by

eddy currents

B. Development of air current when the plate is

placed

C. Induction of electrical charge on the plate

D. Shiclding of magnetic lines of force as

aluminium is a paramagnetic material.


https://dl.doubtnut.com/l/_YIkuAxrHaHg7

Answer: B

0 Watch Video Solution

8.In a given solenoid if the number of turns and the

length of the solenoid are doubled keeping the

area of cross-section same, then it's inductance:

A. Remains the same

B. Is halved

C.Is doubled

D. Becomes foru times


https://dl.doubtnut.com/l/_YIkuAxrHaHg7
https://dl.doubtnut.com/l/_8ahzCR6Kn95g

Answer: C

O Watch Video Solution

9. Eddy currents are produced in a matterial when it

IS

A.A metal body is kep in a time varying

magnetic field

B. A metal body is kept in the steady magnetic

field

C. Acircular coil is placed in a magnetic field


https://dl.doubtnut.com/l/_8ahzCR6Kn95g
https://dl.doubtnut.com/l/_IbyBWSikeoKb

D. Through a circular coil current is passed.

Answer: B

0 Watch Video Solution

10. In figure, a lamp P is in series with an iron-core
inductor L. When the switch S is closed, the
brightness of the lamp rises relatively slowly to its

full brightness than it would do without the


https://dl.doubtnut.com/l/_IbyBWSikeoKb
https://dl.doubtnut.com/l/_GrHaXlCJ3Qw9

inductor. This is due to

}———ds/oo——a

A. the low resistance of P
B. the induced EMF in L
C.the low resistance of L

D. the high voltage of the battery B

Answer: B



https://dl.doubtnut.com/l/_GrHaXlCJ3Qw9

l @ Vvvatch vViaeo Solution J

11. A current carrying ring is placed in a horizontal
plane. A charged particle is dropped along the axis
of the ring to fall under the influence of gravity
A.The current in the ring may increase
B. The current in the ring may decrease
C. The velocity of the particle will increase till it
reaches the centre of the ring.

D. The acceleration of the particle will decrease

continuosly till it reaches the centre of the


https://dl.doubtnut.com/l/_GrHaXlCJ3Qw9
https://dl.doubtnut.com/l/_X6KtJ9Ng7ERL

ring.

Answer: A

0 Watch Video Solution

12. A circuit element is placed in a closed box. At
time I= O, constant current generator supplying a
current of IA, is connected across the box. Potential

difference across the box varies according to graph


https://dl.doubtnut.com/l/_X6KtJ9Ng7ERL
https://dl.doubtnut.com/l/_yDS3rdS6N8jH

shown in figure-5.248. The element in the box is:

Y (volts)
4

2 - A - S

— 3 * (1)

A. Resistance of 2()
B. Battery of emf 6V
C. Inductance of 2H

D. Capacitors of 3F


https://dl.doubtnut.com/l/_yDS3rdS6N8jH

Answer: C

0 Watch Video Solution

13. Identify the incorrect statement. Induced electric

field

A. s produced by varyig magnetic field

B. is not conservative in nature

C.cannot exist in a region not occuide by

magnetic field

D. None of the above


https://dl.doubtnut.com/l/_yDS3rdS6N8jH
https://dl.doubtnut.com/l/_xj8hunEHwk1N

Answer: B

° Watch Video Solution

14. A periodic voltage V varies with time t as shown
in the figure 5.249. Tis the time period. The RMS

value of the voltage for one cycle is :

i



https://dl.doubtnut.com/l/_xj8hunEHwk1N
https://dl.doubtnut.com/l/_sumU8xv0PbuK

Answer: D

o Watch Video Solution

15. The current i in an induction coil varies with time
t according to the graph shown in the figure-5.250.

Which of the following graphs shows the induced


https://dl.doubtnut.com/l/_sumU8xv0PbuK
https://dl.doubtnut.com/l/_cdavv9cFpupD

EMF in the coil with time ?

P

A.O 1
B. J I
/ 1 .
0 _J 1



https://dl.doubtnut.com/l/_cdavv9cFpupD

-4

Answer: D

° Watch Video Solution

16. In an RLC circuit, capacitance is changed from C
to 2C. For the resonant frequency to remain
unchanged, the inductance should be changed

fromLto:

A 4L

B. 2L


https://dl.doubtnut.com/l/_cdavv9cFpupD
https://dl.doubtnut.com/l/_8bv0ib3p7ubh

C.L/2

D.L/4

Answer: B

° Watch Video Solution

17. In the shown AC circuit phase different between

current I; and I, is


https://dl.doubtnut.com/l/_8bv0ib3p7ubh
https://dl.doubtnut.com/l/_3hYmExvXupe3

I 4 |
—O—

I,Y
—mass—"VW\-

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3hYmExvXupe3

18. In the given LC circuit if initially capacitor C has
change Q on it and 2C has charge 2Q. The
polarities are as shown in the figure. Then after

closing the switchsatt = 0

A. Energy will get equally distributed in both the

capcitor just after closing the switch.


https://dl.doubtnut.com/l/_gbMZo82ipbyh

B. Initial rate of growth of current in inductor is
20/3CL

C. Maximumum energy in the inductor will be
4Q°/3C

D. None of these

Answer: D

o Watch Video Solution

19. In a series RLC circuit, the fequency. Passing

through a coil as shown in figure-5.253. The time


https://dl.doubtnut.com/l/_gbMZo82ipbyh
https://dl.doubtnut.com/l/_kPkoVpZbxXLT

variation of the magnitude of EMF generated

across the coil during one cycle is:

A. Capacitive

B. Inductive

C. Purely resistive

D. Selective

Answer: D

o View Text Solution



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

20. A magnet is made to oscillate with a particular
frequency, passimg through a coil as shown in
figure. The time variation of the magnitude of emf

generated across the coil during one cycle



https://dl.doubtnut.com/l/_B8TbzJR3mKuO

o4
NN
C.
P
D.
Answer: a

° Watch Video Solution

21. Which materials have negative value of magnetic

susceptibility?


https://dl.doubtnut.com/l/_B8TbzJR3mKuO
https://dl.doubtnut.com/l/_N5Q4p2ns2dap

A. Non magnetic

B. Para magnetic

C. Dimagnetic

D. Ferromagnetic

Answer: C

° Watch Video Solution

22.The average and RMS value of voltage for square

wave shown in figure-5.254 having peak value V}


https://dl.doubtnut.com/l/_N5Q4p2ns2dap
https://dl.doubtnut.com/l/_2FtH3rcITVKr

are:

2T

L~
R
-
N
VW
ﬂ

CVo, Vo

D. Zero,V},

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2FtH3rcITVKr
https://dl.doubtnut.com/l/_Ae50Dnn533z7

23. When a loop moves towards a stationary
magnet with speed v, the induced emf in the loop is
E. If the magnet also moves away from the lop with
the same speed, then the emf inducted in the loop
is

A E

B. 2E

D. Zero

Answer: C

0 Watch Video Solution



https://dl.doubtnut.com/l/_Ae50Dnn533z7

24. In ac circuit when ac ammeter is connected it
reads ¢ current if a student used dc ammeter in
place of ac ammeter the reading in the dc ammeter

will be:

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ae50Dnn533z7
https://dl.doubtnut.com/l/_zwYVXMA7rHWU

25.1f v alue of R is changed in the series RLC circuit

shown in figure-5.255, then:

0V 10V 4
— T — ——vA———

—

Supply

A. voltage across L remains same
B. voltage across C remains same
C. voltage across LC combination remains same

D. voltage across LC combination changes


https://dl.doubtnut.com/l/_zwYVXMA7rHWU
https://dl.doubtnut.com/l/_Eko6VzyBVd4u

Answer: C

0 Watch Video Solution

26. A circuit consists of a circular loop of radius R
kept in the plane of paper and an infinitely long
current carrying wire kept perpendicular to the
plane of paper and passing through the centre of

loop. The mutual inductance of wire and loop will


https://dl.doubtnut.com/l/_Eko6VzyBVd4u
https://dl.doubtnut.com/l/_ytLGREX7Nve5

be

p BT



https://dl.doubtnut.com/l/_ytLGREX7Nve5

Answer: B

o Watch Video Solution

27. Which of the following material is ferromagnetic

A. Bismuth

B. Nickel

C. Quartz

D. Aluminium

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ytLGREX7Nve5
https://dl.doubtnut.com/l/_LTO11iw41pVK

28. In series RLC AC circuit, at resonance, the

current is:

A. Always in phase with the genrator voltage.

B. Always lags the generator voltage

C. Always leads the generator voltage

D. May lead or lag behind the generator voltage.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LTO11iw41pVK
https://dl.doubtnut.com/l/_gWPNr1xnnpCy

29. In the circuit of Fig. (1) and (2) are ammeters.
Just after the key K is pressed to complete the

circuit, the reading is

Ry
_@,_.ﬁ———i\/\/\/\/\h
_ .
W)~
XK

T

A. Maximum in both 1and 2

B. Zero in both 1and 2

C.Zero in 1, minimum in 2


https://dl.doubtnut.com/l/_65jV65nvshIn

D. Maximum in 1,zero in 2

Answer: D

0 Watch Video Solution

30. The value of current in two series LC'R circuits

at resonance is same when connected across a

sinusodial voltage source. Then:

A.Both circuits must be having same value of

capacitance and inductor

B. In both circuits ratio of L and C will be same


https://dl.doubtnut.com/l/_65jV65nvshIn
https://dl.doubtnut.com/l/_hUCmt0o9KG9c

C. For both the circuits X, / X¢ must be same
at that frequency
D. Both circuits must have same impedance at

all frequencies .

Answer: C

O Watch Video Solution

31. A and B two metallic rings placed at opposite
sides of an infinitely long straight conducting wire
as shown in Fig. 3.157. If current in the wire is slowly

decreased, the direction of the induced current will


https://dl.doubtnut.com/l/_hUCmt0o9KG9c
https://dl.doubtnut.com/l/_dsBvVxUJkyTy

be

A. Clockwise in A and anticlockwise in B

B. Anticlockwise in A and clockwise in B

C. Clockwise in both A and B

D. Anticlockwise in both A & B

Answer: C

° Watch Video Solution



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

32.The area of B-H hysteresis curve is an indication

of:

A. The permeability of the substance

B. The susceptibility of the substance

C. The retentivity of the substance

D.The enrgy dissipated per cycle per unit

volume of the substance

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dsBvVxUJkyTy
https://dl.doubtnut.com/l/_D1qYyJchnbRO

33. Two identical conducting rings A and B of
radius R are rolling over a horizontal conducting
plane with same speed v but in opposite direction.
A constant magnetic field B is present pointing
into the plane of paper. Then the potential
difference between the highest points of the two

rings is

A. Zero

B. 2BVR


https://dl.doubtnut.com/l/_E3AelhMPpQYi

C.4BVR

D. None of these

Answer: C

° Watch Video Solution

34. A constant force is being applied on a road of
length 'I' kept at rest on two parallel conducting

rails connected at ends by resistance R in uniform


https://dl.doubtnut.com/l/_E3AelhMPpQYi
https://dl.doubtnut.com/l/_i0Mpb96MFwWj

magnitic field B shown.
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A. The power delivered by force wil be constant
with time

B.The power delivered by force will be
increasing first and then will decrease

C.The rate of power delivered by the external

force will be increasing continously


https://dl.doubtnut.com/l/_i0Mpb96MFwWj

D. The rate of power delivered by external force

will be decreasing continously.

Answer: B

° Watch Video Solution

35. AB and CD are fixed conducting smooth rails
placed in a vertical plane and joined by a constant
current source at its upper end. PQ is a conducting
rod which is free to slide on the rails. A horizontal

uniform magnetic field exists in space as shown in


https://dl.doubtnut.com/l/_i0Mpb96MFwWj
https://dl.doubtnut.com/l/_SQVZ8JuIzBaN

figure. If the rod PQ) is released from rest then,

p ‘
OCOOOOOQQC
B D
¢« ¢ ¢ o ¢ o o o

A.The rod PQ will move downward with

constant acceleration

B. The rod PQ will move upward with constnat

acceleration


https://dl.doubtnut.com/l/_SQVZ8JuIzBaN

C. The rod will move downward with decreasing
accelration and finally acquire a constant
velocity

D. Either A or B.

Answer: D

° Watch Video Solution

36. An alternating current I in an inductance coil
varies with time ¢t according to the graph as shown:

Which one of the following graph gives the


https://dl.doubtnut.com/l/_SQVZ8JuIzBaN
https://dl.doubtnut.com/l/_PzRkJK4SssYN

variation of voltage with time?

il



https://dl.doubtnut.com/l/_PzRkJK4SssYN

Answer: D

° Watch Video Solution

37. A small circular loop is suspended from an
insulating thread. Another coaxial circular loop

carrying a current I and having radius much larger


https://dl.doubtnut.com/l/_PzRkJK4SssYN
https://dl.doubtnut.com/l/_n2zPmjvTUHQZ

than the first loop starts moving towards the

smaller loop. The smaler loop will

——

A. Be attracted towards the bigger loop

B. Be repelled by the bigger loop

C. Expreince no force


https://dl.doubtnut.com/l/_n2zPmjvTUHQZ

D. All of the above

Answer: D

° Watch Video Solution

38. In the figure shown a T' — shaped conductor
moves with constant angular velocity w in a plane

perpendicular to uniform magnetic field B. The


https://dl.doubtnut.com/l/_n2zPmjvTUHQZ
https://dl.doubtnut.com/l/_0tHgbolaba78

potential difference V4 — Vg is

X X X X X X X X

X X X X X X X X

A. Zero

2

B. EBCUl

C. 2Bw?

D. Bu?


https://dl.doubtnut.com/l/_0tHgbolaba78

Answer: A

0 Watch Video Solution

39. The permanent magnetic moment of the atoms

of a material is not zero. The material

A. Diamagnetic

B. Paramagnetic

C. Ferromagnetic

D. Antiferromagnetic

Answer: A



https://dl.doubtnut.com/l/_0tHgbolaba78
https://dl.doubtnut.com/l/_rNkIHlw6lO2u

l ° Watch Video Solution

40. The ring B is coaxial with a solenoid A as
shown in figure. As the switch S is closed at t = 0,

thering B
A B

O

e


https://dl.doubtnut.com/l/_rNkIHlw6lO2u
https://dl.doubtnut.com/l/_aLlQ0UazkfW2

A. Is attracted towards A

B. Is repelled by A

C.lIs initially repelled and then attracted

D. Is initially and then repelled

Answer: A

° Watch Video Solution

41. Magnetic permeability is maximum for

A. Paramagnetic substances

B. Ferromagnetic Substances


https://dl.doubtnut.com/l/_aLlQ0UazkfW2
https://dl.doubtnut.com/l/_ACVaP4L0zFGp

C. Diamagnetic substances

D. Non-magnetic substances

Answer: A

° Watch Video Solution

42. A conducting rod of length [ falls verticaly under
gravity in a region of uniform magnetic field B. The
field vectors are inclined at an angle 6 with the
horizontal as shown in figure. If the instantaneous

velocity of the rod is v, the induced emf in the rod


https://dl.doubtnut.com/l/_ACVaP4L0zFGp
https://dl.doubtnut.com/l/_71Klygjgww85

ab is

A. Blv

B.Blv cos 6

C.Blcsin®

D. Zero


https://dl.doubtnut.com/l/_71Klygjgww85

Answer: A

° Watch Video Solution

43. The figure shows a conducting ring of radius R.
A uniform steady magnetic field B lies
perpendicular to the plane of the ring a circular
region r( < R). If the resistance per unit length of

the ring is A, then the current induced in the ring



https://dl.doubtnut.com/l/_71Klygjgww85
https://dl.doubtnut.com/l/_IlNyjbxjPCsg

when its radius gets doubled is

B2BR
A

C.Zero in 1, minimum in 2


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

Answer: A

° Watch Video Solution

44, A metallic rod of length [ is hinged at the point
M and is rotating about an axis perpendicular to
the plane of paper with a constant angular velocity
w. A uniform magnetic field of intensity B is acting
in the region (as shown in the figure) parallel to the

plane of paper. The potential difference between


https://dl.doubtnut.com/l/_IlNyjbxjPCsg
https://dl.doubtnut.com/l/_Zk1aPK7PtVvt

the points M and N

CDv

4

L 4

Y

A. s always zero

. L
B. Varies between EBwl toO
C.Is always — Bw,?

2

D. Is always Bwl?

Answer: A

Y

° Watch Video Solution



https://dl.doubtnut.com/l/_Zk1aPK7PtVvt

45. At Curie point, a ferromagnetic

transforms into:

A. Diamagnetic

B. Paramagnetic

C. Ferromagnetic

D. Antiferromagnetic

Answer: A

material

o Watch Video Solution



https://dl.doubtnut.com/l/_Zk1aPK7PtVvt
https://dl.doubtnut.com/l/_B4Rx8UnixiMs

46. A conducting rod is moving with a constant
velocity v over the parallel conducting rails which
are connected at the ends through a resistor R and
capacitor C as shown in the figure. Magnetic field B

is into the plane. Consider the following

statements.
x
X X A x % y
E, . H
x X X x !x X
R -——»V C
F A G
B
X X X X X X

i. Current in loop AEFBA is anti clockwise, ii.
Current in loop AEFBA is clockwise

iii Current through the capacitor is zero


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

1
iv Energy stored in the caspacitor is ECBzL2v2
Which is the following options in correct?
A. Statement i and iii are correct
B. Statemetn ii and iv are correct
C. Statement i,iii and iv are correct

D. None of these

Answer: A

° Watch Video Solution



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

47. A rod is rotating with a constant angular
velocity w about point O (its centre) in a magnetic
field B as shown. Which of the folloiwng figure

correctly shows the distribution of charge inside

the rod?

X X X X X X
P

X X X X X X
o(?‘m

X X X4 X  x X

B

X X X X X X

Q



https://dl.doubtnut.com/l/_DxSo5gbCniE6



https://dl.doubtnut.com/l/_DxSo5gbCniE6

w, _ »...u.. s

Answer: A

I

WMWiabk .\ daca Ol ikl n



https://dl.doubtnut.com/l/_DxSo5gbCniE6

YVdadlilll VIUCUV JUIULIVII )

48. A straight conductig rod PQ) is executing SHM
in xy-plane from z = —d to £ = + d. Its mean
position is £ = 0 and its length is along y-axis.
There exists a uniform magnetic field B from
x = —d to x = 0 pointing inward normal to the
paper andfrom x =0 to ¢ = + d there exists
another uniform magnetic field of same magnetic B
but pointing outward normal to the plane of the
paper. At the instant ¢t = 0, therod is at z = 0 and

moving to the right. The induced emf (epsilon)


https://dl.doubtnut.com/l/_DxSo5gbCniE6
https://dl.doubtnut.com/l/_1balw5951Bf7

acorss the rod PQ vs time (t) graph will be



https://dl.doubtnut.com/l/_1balw5951Bf7

Answer: A

O Watch Video Solution

49. A wire is bent in the form of a V shape and
placed in a horizontal plane.There exists a uniform
magnetic field B perpendicular to the plane of the

wire. A uniform conducting rod starts sliding over



https://dl.doubtnut.com/l/_1balw5951Bf7
https://dl.doubtnut.com/l/_TsINmGvx14DA

the V' shaped wire with a constant speed v as
shown in the figure. If the wire no resistance, the

current in rod wil

®B

A. Increase with time
B. Decrease with time
C. Remain constant

D. Always be zero


https://dl.doubtnut.com/l/_TsINmGvx14DA

Answer: A

° Watch Video Solution

50. In the circuit shown in the figure initialy the
switch in position 1 for a long time, then suddenly
at ¢ = 0 the switch is shifted to position 2. It is

required that a constant current should flow in the


https://dl.doubtnut.com/l/_TsINmGvx14DA
https://dl.doubtnut.com/l/_kx06hQd71lJJ

circuit, the value of resistance R in the circuit

L R

N &
— §
m

A. Should be decreased at a constant rate

B. Should be increased at a cosntant rate

C. should be maintained constant

D. Not possible


https://dl.doubtnut.com/l/_kx06hQd71lJJ

Answer: A

0 Watch Video Solution

51. When the switch S is closed at ¢ = 0, indentify
the correct statement just after closing the switch

as shown in figure

__/mLzy(j\—-lcl——\/\/W;N‘—

« o

|
S I

m—-

A. The current in the circuit is maximum


https://dl.doubtnut.com/l/_kx06hQd71lJJ
https://dl.doubtnut.com/l/_nwARhFO9M4bw

B. Equal and opposite voltages are dropped

across inductor and resistor

C. The entire voltage is dropped across inductor

D. All of the above

Answer: A

0 Watch Video Solution

52. If a diamagnetic solution is poured into a U-tube
and one aem of this U-tube placed between the
poles of a strong magnet with the meniscus in a

line with the field, then the level of the solution will


https://dl.doubtnut.com/l/_nwARhFO9M4bw
https://dl.doubtnut.com/l/_Cxr7EmlvYIaw

A. will rise

B. will fall

C. will oscillateat constant amplitude

D.remain as it is

Answer: A

° Watch Video Solution

53. Rate of increment of energy in an inductor with
time in series RL circuit getting charged with

battery of EMF Eis best represented by:


https://dl.doubtnut.com/l/_Cxr7EmlvYIaw
https://dl.doubtnut.com/l/_JsNXLosFZWNt

Answer: A

° Watch Video Solution



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

54. A current flows through a rectangular
conductor in the presence of uniform magnetic
field B pointing out of the page as shown. Then the
potential difference Vp — V is equal to (assume
charge carriers in the conductor to be positively

charged moving with a drift velocity of v)

A. Bvb

B. — Buvb

C.Bvc


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

D. — Bve

Answer: A

° Watch Video Solution

55. Three coaxial circular wire loops and a
stationary observer are positioned as shown in
figure. From the observers point of veiw, a current |
flows counter clockwise in the middle loop, which is
moving towards the observer with a velocity v.

Loops A and B are stationary. This same observer


https://dl.doubtnut.com/l/_jzzebsOyfCAd
https://dl.doubtnut.com/l/_x7CDWQvMfYhA

would notice that.

A. Clockwise currents are induced in loops A and

B. Counter clockwise currents are induced in

loops Aand B


https://dl.doubtnut.com/l/_x7CDWQvMfYhA

C. A clockwise current is induced in loop A, but a

counter clockwise current is induced in loop

D. A counter clockwise current is induced in loop

A, but a clockwise current is induced in loop B.

Answer: A

o Watch Video Solution

56. A uniform and constant magnetic field B is
directed perpendicularly into the plane of the page

everywhere within a rectangular region as shown in


https://dl.doubtnut.com/l/_x7CDWQvMfYhA
https://dl.doubtnut.com/l/_ZeWj0S1udzRp

figure-5.277. A wire circuit in the shape of a
semicircle is rotated at uniform angular speed in
counter clockwise direction in the plane of the page
about an axis passing through point A. The axis A'is
perpendicular to straight line portion of the circuit.
Which of the following graphs best approximates
the EMF E induced in the the page at the edge of

the field and directed through the centre of the


https://dl.doubtnut.com/l/_ZeWj0S1udzRp

circuit as a function of time | ?



https://dl.doubtnut.com/l/_ZeWj0S1udzRp

Answer: A

° Watch Video Solution

57. A short-circuited colil is placed in a time-varying
magnetic field. Electrical power is dissipated due to
the current induced in the coil. If the number of
turns were to be quadrupled and the wire radius

halved, the electrical power dissipated would be

A. Halved


https://dl.doubtnut.com/l/_ZeWj0S1udzRp
https://dl.doubtnut.com/l/_qxKAMr9XhwHv

B. Remain same

C. Doubled

D. Quadrupled

Answer: A

o Watch Video Solution

58. A conducting ring is placed around the core of

an electromagnet as shown in fig. ghen key K is


https://dl.doubtnut.com/l/_qxKAMr9XhwHv
https://dl.doubtnut.com/l/_Z4ZekCf526gs

pressed, the ring

Ring

e

A. Remain stationary

B. Is attracted towards the electromagnet

C. Jumps out of the core

D. None of the above

Answer: A


https://dl.doubtnut.com/l/_Z4ZekCf526gs

o Watch Video Solution

59. The north and south poles of two indential
magnets approach a coil, containing a
condenser,with equal speeds from opposite sides.

Then

Observer Front side

A. Plate | will be negative and plate 2 positive

B. Plats | will be positive and plate 2 negative

C. Both the plates will be positve


https://dl.doubtnut.com/l/_Z4ZekCf526gs
https://dl.doubtnut.com/l/_DC3Bsq3cwOY7

D. Both the plates will be negative

Answer: A

0 Watch Video Solution

60. A metalic ring connected to a rod oscillates
freely like a pendulum. If now a magnetic field is

applied in horizontal diection so that the pendulum


https://dl.doubtnut.com/l/_DC3Bsq3cwOY7
https://dl.doubtnut.com/l/_CpbYlu3swBp6

now swings through the field, the pendulum will

A. Keep oscillating with the old time period
B. Keep oscillating with a smaller time period

C. Keep oscillating with a larger time period

D. Come to rest very soon.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CpbYlu3swBp6

61. The frequency of ac mains in India is

A.30 Hz

B. 50Hz

C. 60Hz

D. 120Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CpbYlu3swBp6
https://dl.doubtnut.com/l/_TN10OBiOxXVw

62. A bulb and a capacitor are connected in series

to a source of alternating current. If its frequency is

increased, while keeping the voltage of the source

constant, then

A. Bulb will give more intense light

B. Bulb will give less intense light

C. Bulb will give light of same intensity as before

D. Bulb will stop radiating light

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_r3LOkQUqHI5X

63. Which of the following plots may represent the

reactance of a series LC combination?

Ao a
S VA .c
o -
S b ~--__ -
(&) »
© !equency
o
d
A a
B.b
C.c
D.d
Answer: A
| - ]


https://dl.doubtnut.com/l/_PSu5Vh1mT3Iz

| §&F Watch Video Solution

Numerical MCQs

1. A coil of area 10cm? and 10 turns is in magnetic

field directed perpendicular to the plane and
changing at a rate of 108gauss/s. The resistance of
coil is 20€2. The current in the coil will be

A. 0.5A

B.5x 107 °4

C. 0.05A

D. 5A


https://dl.doubtnut.com/l/_PSu5Vh1mT3Iz
https://dl.doubtnut.com/l/_cp3lbUBZfzUZ

Answer: B

° Watch Video Solution

2. The potential differences V and the current ¢
flowing through an instrument in an AC circuit of
frequency f are given by V = bcoswt and
I = 2sinwt amperes (where w = 27 f). The power

dissipated in the instrument is

A. Zero

B. 10W

C.5W


https://dl.doubtnut.com/l/_cp3lbUBZfzUZ
https://dl.doubtnut.com/l/_398VYcX2mtEW

D. 2.5W

Answer: D

0 Watch Video Solution

3.In a step up transformer, the turn ratiois 3: 2. A
battery of EMF 4.5V is connected across the primary
windings of transformer. The voltage developed in

the secondary would be:

A. 4.5V

B.30V


https://dl.doubtnut.com/l/_398VYcX2mtEW
https://dl.doubtnut.com/l/_zdGmyd5TCSkD

C. 1.5V

D. Zero

Answer: A

° Watch Video Solution

4. A flat circular coil of n turns, area A and resitance
R is placed in a uniform magnetic field B. The pane
of coil is initially perpedicular of B. when the coil is
rotated through an angle of 180° about one of its

diameter, a charge (); flows through the coil When


https://dl.doubtnut.com/l/_zdGmyd5TCSkD
https://dl.doubtnut.com/l/_a7Z9AqG905zT

the same coil after charge @), flows through it. then
Q2/Q1is

A1

B. 2

C.1/2

D.O

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_a7Z9AqG905zT

5. In the  circuit  shown in figure
L =10H,R =5, E = 15V. The switch S is

closed at t = 0. At ¢t = 2s the current in the circuit



https://dl.doubtnut.com/l/_dCpeaX297hJD

Answer: C

° Watch Video Solution

6. In an AC circuit, V and I are given by

T
V = 100sin(100t)vo < s, I = 100 Sin(100t + g)mA

. The power dissipated in circuit is

A. 104W
B. 10W

C.2.5W


https://dl.doubtnut.com/l/_dCpeaX297hJD
https://dl.doubtnut.com/l/_Ljn1uUV8EBQ0

D. 5W

Answer: D

° Watch Video Solution

7. The ratio of secondary to the primary turns in a
transformer is 3: 2. If the power output be P, then
the input power neglecting all loses must be equal

to

A.5P

B.,/5P


https://dl.doubtnut.com/l/_Ljn1uUV8EBQ0
https://dl.doubtnut.com/l/_u1C4UiD0N6nZ

C.P/5

D. None of these

Answer: B

° Watch Video Solution

8. Two ends of an inductor of inductance L are
connected to two parallel conducting wires. A rod
of length [ and mass m is gien velocity vy as shown.
The whole sytem s placed in perpendicular

magnetic field B. Find the maximum current in the


https://dl.doubtnut.com/l/_u1C4UiD0N6nZ
https://dl.doubtnut.com/l/_cpMQ0HJe6wOj

inductor. (Neglect gravity and friction)

L
g ™M
. L’U()

2
muj
L

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cpMQ0HJe6wOj

9. A 409 electric heater is connected to a

200V, 50H z main supply. The peak value of electric

current flowing in the circuit is approx.

A. 2.5A

B. 5.0A

C.7A

D. 10A

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cpMQ0HJe6wOj
https://dl.doubtnut.com/l/_xakRy7kIzBNm
https://dl.doubtnut.com/l/_9z0vYjvYoqcj

10. A transformer is used to light a 100W and 110V
lamp from a 220V mains. If the main current is
0.5A4, the Efficiency of the transformer s
approximately:

A. 011

B.0.5

C.08

D. 0.9

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9z0vYjvYoqcj
https://dl.doubtnut.com/l/_25mFWmFZFErj

11. Two parallel long straight conductors lie on a
smooth plane surface. Two other parallel
conductors rest on them at right angle so as to
form a square of side a. A uniform magnetic field B
exists at right angle to the plane containing the
conductors. Now, conductors starts moving
outward witha constant velocity vy at ¢ = 0. Then,

induced current in the loop at any time is (A is


https://dl.doubtnut.com/l/_25mFWmFZFErj

resistance per unit length of the conductors)

T

aBuvy
" Aa + vyl)
aBuvg
2\

Bug

B’Uo
2\


https://dl.doubtnut.com/l/_25mFWmFZFErj

Answer: C

° Watch Video Solution

12. An alternating voltage is connected in series
with a resistance R and inductance L if the
potential drop across the resistance is 200V and
across the inductance is 150V, then the applied

voltage is

A. 350V
B. 25V

C. 500V


https://dl.doubtnut.com/l/_25mFWmFZFErj
https://dl.doubtnut.com/l/_sc50vdtGeiQw

D. 300V

Answer: A

0 Watch Video Solution

13. A magnet is taken towards a conducting ring in
such a way that a constant current of 10mA is
induced in it. The total resistance of the ring is 0.5(2

. In 5s, the magnetic flux through the ring changes

by

A.0.25m Wb

B. 25mWb


https://dl.doubtnut.com/l/_sc50vdtGeiQw
https://dl.doubtnut.com/l/_5YDDUh2S6mVd

C.50mWb

D. 15mWb

Answer: D

° Watch Video Solution

14. A conducnting straight wire PQ of length [ is
fixed along as diameter of a non conducting ring as
shown in the figure. The ring is given a pure rolling
motion on as horizontal masgnetic field B in
horizontal direction perpendicular to the plane of

ring. The magnitude of induced emf in the wire PQ


https://dl.doubtnut.com/l/_5YDDUh2S6mVd
https://dl.doubtnut.com/l/_PzNaeuqLWqs4

at the position shown in figure will be

A. Bvl

B. 2BV

C. 3Bvl2

D. Zero

Answer: C


https://dl.doubtnut.com/l/_PzNaeuqLWqs4

° Watch Video Solution

15. An inductive circuit a resistance of 10ohm and
an inductance of 2.0 henry. If an AC voltage of 120
volt and frequency of 60H z is applied to this circuit,
the current in the circuit would be nearly

A.032A

B. 0.016A

C.0.48A

D. 0.80A

Answer: B


https://dl.doubtnut.com/l/_PzNaeuqLWqs4
https://dl.doubtnut.com/l/_a9ldcZ1pNd9E

o Watch Video Solution

16. A rectangular loop with a sliding connector of
length 10cm is situated in uniform magnetic field
perpendicular to plane of loop. The magnetic
induction is 0.1 tesla and resistance of connector
(R) is lohm. The sides AB and CD have
resistances 2ohm and 3ohm respectively. Find the

current in the connector during its motion with


https://dl.doubtnut.com/l/_a9ldcZ1pNd9E
https://dl.doubtnut.com/l/_fu6Uz4aK7dhk

constant velocity one

A

Answer: A

3Q2

° Watch Video Solution



https://dl.doubtnut.com/l/_fu6Uz4aK7dhk

17. A 20volts AC'is applied to a circuit consisting of
a resistance and a coil with negligible resistance. If
the voltage across the resistance is 12V, the
voltage across the coil is

A. 16V

B. 10V

C.8V

D. 6V

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FubsqVku7a6i

18. A square loop of side b is rotated in a constant
magnetic field B at angular frequency w as shown

in the figure. What is the emf induced in it?

A. b’ Bwsin wt

B. bBwsin? wt

C. bB?w cos wt

D. b’ Bw


https://dl.doubtnut.com/l/_fs6vnWBZp0gv

Answer: A

° Watch Video Solution

19. A resistance of 3002 and an inductance of —
vy

henry are connected in series to an AC voltage of
20volts and 200Hz frequency. The phase angle

between the voltage and current is

tan—1(4)
3

tan—1(3)

—

tan—1(3)
2

tan—1(2)
5

A.

B.

C.

D.


https://dl.doubtnut.com/l/_fs6vnWBZp0gv
https://dl.doubtnut.com/l/_QSjBgcmPRIXx

Answer: D

° Watch Video Solution

20. An inductor L and a capacitor C are connected in
the circuit as shown in the figure. The frequency of
the power supply is equal to the resonant
frequency of the circuit. Which ammeter will read

Zero ampere

L
)11}
C
&
P



https://dl.doubtnut.com/l/_QSjBgcmPRIXx
https://dl.doubtnut.com/l/_GsIv99FUOkZx

A A,

B. A,

C. Aq

D. None of these

Answer: D

° Watch Video Solution

21. Switch S is closed t = 0, in the circuit shown.
The change in flux in the inductor (L = 500mH)

from t = 0 to an instant when it reaches steady


https://dl.doubtnut.com/l/_GsIv99FUOkZx
https://dl.doubtnut.com/l/_p9zEEgYHZ7Yr

state is

500 mH

_.X.' VMAM,‘—.I-_ 10V

A. 2Wb

B. 1.5Wb

C.OWb

D. None of the above

Answer: A

50 uF

° Watch Video Solution



https://dl.doubtnut.com/l/_p9zEEgYHZ7Yr

22. An electric current 71 can flow in either direction
through loop-1 and induced current %2 in loop-2.
Positive 72 is when current is from 'a' to 'b' in loop-1
and positive 72 is when the current is from 'c' to 'd’
in loop-2. In an experiment, the graph of induced
current 22 against time 'r' is shown in figure-5.291.
which one of the following graphs options for

current 27 could have caused 79 o behave as shown:



https://dl.doubtnut.com/l/_p9zEEgYHZ7Yr
https://dl.doubtnut.com/l/_fQ9c2B7JuphJ

Answer: B

o Watch Video Solution

23. The network shown in the figure is a part of

complete circuit. What is the potential difference


https://dl.doubtnut.com/l/_fQ9c2B7JuphJ
https://dl.doubtnut.com/l/_lhNcR6rM7ztx

Vg — V4 when the current I is 5A and

decreasing at a rate of 10°A / s?

1Q 5 mH
O———AWW— |—TTT—o0
A 1 B

15V

A. 5V
B. 10V
C.15Vv

D. 20V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lhNcR6rM7ztx
https://dl.doubtnut.com/l/_c0wblkWnUHKC

24. A simple LR circuit is connected to a battery at
time ¢t = 0. The energy stored in the inductor

reaches half its maximum value at time

=
I~

|
—

¥

I

i

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_c0wblkWnUHKC

25. A 120 volt AC source is connected across a pure

inductor of inductance 0.70 henry. If the frequency

of the source is 60H z, the current passing through

the inductoris

A. 4.55A

B. 0.355A

C.0.455A

D. 3.55A

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_mlEOnT2Dox6n

26. Two coils X and Y are placed in a circuit such
that a current change of 3A in coil X causes the
change in magnetic flux by 1.2Wb in coil Y. The value
of mutual inductance of the coil is:

A.0.2H

B.0.4H

C.0.6H

D. 3.6H

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7d3udQon1nfs

27. Electric charge q is distributed uniformly over a
rod of length [. The rod is placed parallel to a ling
wire carrying a current 7. The separation between
the rod and the wire is . The force needed to move

the rod along its length with a uniform velocity v is

Ko / qu
2nd

Hotqu
4mra

potqul
2ma

u1iqul
4dmra

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0aUnQRUgC5xb

28. A triangular wire frame (each side =2m) is placed
in a region of time variant magnetic field
dB/dt = (/3)T/s. The magnetic field s
perpendicular to the plane of the triangle and its
centre coincides with the centre of triangle. The
base of the triangle AB has a resistance 1({2) while
the other two sides have resistance 2({2) each. The

magnitude of potential difference between the


https://dl.doubtnut.com/l/_0aUnQRUgC5xb
https://dl.doubtnut.com/l/_s8S36JNU4ZkC

points A and B will be

A.04V

B. 0.6V

C. 1.2V

D. None


https://dl.doubtnut.com/l/_s8S36JNU4ZkC

Answer: B

° Watch Video Solution

29. In the circuit shown below, what will be the

reading of the voltmeter and ammeter?

L C  100Q
rerrr—| \ ANV
300V 300V
220V, 50 Hz
A. 800V,2A

B. 300V,2A


https://dl.doubtnut.com/l/_s8S36JNU4ZkC
https://dl.doubtnut.com/l/_5xZZ9aNGbOHl

C.220V,2.2A

D. 100V,2A

Answer: B

° Watch Video Solution

30. A galvanometer is connected to the secondary
coil. The galvanometer shows an instantaneous
maximum deflection of 7 divisions when current is
started in the primary coil of the solenoid. Now if
the primary coil is rotated through 180°, then the

new instantaneous maximum deflection will be:


https://dl.doubtnut.com/l/_5xZZ9aNGbOHl
https://dl.doubtnut.com/l/_cgj13YdK8Bmn

A. 7units

B. 14units

C. O units

D. 21units

Answer: B

° Watch Video Solution

31. A conducting ring of radius 2R rolls on a smooth
horizontal conducting surface as shown in figure-
5.295. A uniform horizontal magnetic field B is

perpendicular to the plane of the ring. The


https://dl.doubtnut.com/l/_cgj13YdK8Bmn
https://dl.doubtnut.com/l/_I5pkKEQrEwYx

potential of A with respect to O is:

A. 2 BVR

B. —BuvR

C. 8BVR

D. 4BvR

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_I5pkKEQrEwYx
https://dl.doubtnut.com/l/_3OqP8Mjn7dfL

32.In the circuit shown in figureure the AC source
gives a voltage V = 20cos(2000t). Neglecting
source resistance, the voltmeter and and ammeter

readings will be

A.0V,047A

B. 1.68V,0.47A

C.0V,14A

D. 5.6V,14A


https://dl.doubtnut.com/l/_3OqP8Mjn7dfL

Answer: A

° Watch Video Solution

33. A coil of area 100cm? having 50turns is
perpendicular to a magnetic field of intensity 0.02T.
The resistance of the coil is 2€2. If t is removed from
magnetic field in is the charge flown through the

coil is:

A.5C
B. 0.5C

C. 0.05C


https://dl.doubtnut.com/l/_3OqP8Mjn7dfL
https://dl.doubtnut.com/l/_UQ9PCFTL3ppo

D. 0.005C

Answer: B

0 Watch Video Solution

34. When a choke coil carrying a steady current is
short circuited, the current in it decreases to
B( < 1) times its initial value in a time T The time

constant of the choke coil is

T
A =
B


https://dl.doubtnut.com/l/_UQ9PCFTL3ppo
https://dl.doubtnut.com/l/_N5RQusPVL8a2

Ing

D.TInpg

Answer: C

° Watch Video Solution

35. A force of 10N is required to move a conducting
loop through a non-uniform magnetic field to 2m/s.
The rate of production of internal energy in loop is:

A. 25W

B.5W


https://dl.doubtnut.com/l/_N5RQusPVL8a2
https://dl.doubtnut.com/l/_pH0oEHgoqaAt

C.10W

D. 20W

Answer: C

o Watch Video Solution

36. A conducting rod PQ of length 5m oriented as
shown in figure is moving with velocity (2m /s)%

without any rotation in a uniform magnetic field


https://dl.doubtnut.com/l/_pH0oEHgoqaAt
https://dl.doubtnut.com/l/_7ozbhhbfA1zU

(33 + 4/%) Tesla. Emf induced in the rod is

y/QEE’

5
53°

A. 32volt

B. 40volt

C. 50volt

D. None

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7ozbhhbfA1zU

37. A telephone wire of length 200km has a
capacitance of 0.014uFperkm. If it carries an AC
of frequency 5kH z what should be the value of an
inductor required to be connected in series so that
impedence of the circuit is minimum ?

A.0.35mH

B.35mH

C.3.5mH

D. Zero

Answer: B


https://dl.doubtnut.com/l/_7ozbhhbfA1zU
https://dl.doubtnut.com/l/_TSMT3fyeFJIZ

o Watch Video Solution

38. In the steady state condition the rate of heat
produced in a choke coil is P. The time constant of
the choke coil is 7. If now the choke coil is short
circuited, then the total head dissipated in the coil

IS

A. Pt

B. — Pt

C.E

D. P1In2)


https://dl.doubtnut.com/l/_TSMT3fyeFJIZ
https://dl.doubtnut.com/l/_N6dv2jCPwpcI

Answer: D

° Watch Video Solution

39. An aeroplane is flying horizontally with a velocity
of 360Km/hr. The distance between the tips of
wings is 50m. If the vertical component of earth's
magnetic field is 4 x 10~ *T, induced EMF across

the wings is:

A.Zero
B.2uV

C.2mV


https://dl.doubtnut.com/l/_N6dv2jCPwpcI
https://dl.doubtnut.com/l/_HPFSwuQmxUQd

D. 2V

Answer: C

° Watch Video Solution

40. In a certain circuit current changes with time
according to i = 24/t RMS value of current
between t=2s to t=4s will be

A.3A

B.3,/34

C.2,/34


https://dl.doubtnut.com/l/_HPFSwuQmxUQd
https://dl.doubtnut.com/l/_Xt6OTBJ0l6R9

D.(2—-+2)A

Answer: A

o Watch Video Solution

41. The figure-5.298 shows a specific RL circuit, the

time constant for this circuit is:


https://dl.doubtnut.com/l/_Xt6OTBJ0l6R9
https://dl.doubtnut.com/l/_3jJDTlyihLTU

AN
L
LTIC0N0 -
’ J' -
E
L
A —
2R
2L
B. —
R
2R
"L
b
" 2L
Answer: B

[ e


https://dl.doubtnut.com/l/_3jJDTlyihLTU

[ W Watch Video Solution J

42. A circular ring of diameter 20cm has a
resistance 0.01(2 How much charge will flow
through the ring if it is rotated from positon
perpendicular to the uniform magnetic field of B=2T
to a position parallel to field?

A. 4C

B. 628C

C.3.14C

D. 25.12C


https://dl.doubtnut.com/l/_3jJDTlyihLTU
https://dl.doubtnut.com/l/_bQgBU6UkRpKA

Answer: C

0 Watch Video Solution

43.In the adjoining AC circuit the voltmeter whose

reading will be zero at resonance is

@

L
— MWW

0

A Vi

B. V


https://dl.doubtnut.com/l/_bQgBU6UkRpKA
https://dl.doubtnut.com/l/_CwJDBLlNrvbQ

C. V3

D. V,

Answer: B

° Watch Video Solution

44. A square loop of side as and a straight long wire
are placed in the same plane as shown in figure. The
loop has a resistance R and inductance L. The
frame is turned through 180° about the axis OO’.

What is the electric charge that flows through the


https://dl.doubtnut.com/l/_CwJDBLlNrvbQ
https://dl.doubtnut.com/l/_wGP4yLI5DkJg

loop?

7 N

ﬂola 2a—|—b
A. 27rRIn( 2 )
b

tola
B. 27TRIn<b2 — az)

l 2b
C Fota (a-i— )

2R n b

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wGP4yLI5DkJg

45. In the adjoining figure the impedence of the

circuit will be

AN

Y X, =30Q% —X;=20Q

—AA

A. 12012

B. 5012

C. 602

D. 9012

Answer: A

i 1


https://dl.doubtnut.com/l/_wGP4yLI5DkJg
https://dl.doubtnut.com/l/_qYPAvj2j2m3t

l o Watch Video Solution J

46. In figure, the switch is in the position 1 for long
time, then the switch is shifted to position 2 at

t = 0. At this instant the value of 7; and 7, are

1 2
®
R
ET L 12
L
R ﬁ i1
L


https://dl.doubtnut.com/l/_qYPAvj2j2m3t
https://dl.doubtnut.com/l/_JoVhyeuJSZOY

EFE —F
B. —, —
R R

ct -E
"2R’ 2R

D. None of these'

Answer: A

° Watch Video Solution

47. When an ac source of emfe = E;sin(100¢) is
connected across a circuit, the phase difference
between emf e and currnet | in the circuit is
observed to be (7)/(4) as shown in fig. If the

circuit consists possibly only of R-C or R-C of L-R


https://dl.doubtnut.com/l/_JoVhyeuJSZOY
https://dl.doubtnut.com/l/_0FaryPhuNi1P

series, find the relationship find the relationship

between the two elements.

A R = 1kQ, C = 10uF

B.R = 1k, C = 1uF

C.R = 1kQ, C = 10H

D.R = 1kQ, L = 1H

Answer: A



https://dl.doubtnut.com/l/_0FaryPhuNi1P

‘ 0 Watch Video Solution

48. In the part of a circuit branch shown in figure-

5.304 the potential difference Vg, at t=1s is:

a 2Q v 2H b
o———N———|} LRI — _7{ -
q=@UH)C

A. 30V
B. —30V
C. 20V

D. —20V

Answer: D



https://dl.doubtnut.com/l/_0FaryPhuNi1P
https://dl.doubtnut.com/l/_wWMGmxgeVFeW

[ W Watch Video Solution J

49. A circular coil of mean radius of 7em and having

4000 turns Is rotate at the rate of 1800 revolution

per minute in the earth 's magnetic field (B=0.5

gauss), the maximum e.m.f. induced in coil will be

A. 1158V

B. 0.58V

C.0.29v

D. 5.8V

Answer: A

| e |


https://dl.doubtnut.com/l/_wWMGmxgeVFeW
https://dl.doubtnut.com/l/_9n7s7V9L732C

l & Watch Video Solution J

50. Initially the switch is in positions 1 for as long
time then shifted to position 2 at ¢ = 0 as shown in
figure. Just after closing the switch, the magnitude

of current through the capacitor is

1 2

-



https://dl.doubtnut.com/l/_9n7s7V9L732C
https://dl.doubtnut.com/l/_no6RYhaEoH1j

D. None of these

Answer: B

° Watch Video Solution

51. Shows a square loop having 100 turns, an area of

2.5 x 10 3m? and a resistance of 100§. The
magnetic field has a magnitude B =0.40 T. Find the

work done in pulling the loop out of the field, slowly


https://dl.doubtnut.com/l/_no6RYhaEoH1j
https://dl.doubtnut.com/l/_SCCsYiVPLtml

and uniformly is 1.0 s.

X x
X X
v
i
X X
X

X

X
X
X
X

X X X X

X
X
X
X

A.Zero
B. 1mJ
C.1lud

D.0.1mJ

Answer: B

o Watch Video Solution



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

52. Two coils have a mutual inductance 0.005H. The
current changes in the first coil according to
equation I = Iysinwt, where I, =104 and
w = 1007radian//sec’. The maximum value of em.f.

in the second coil is

A2V
B.5wV
C.nV

D. 47V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MzkAQfP4ksM9

53. Find the current passing through battery
immediately after key (K) is closed. It is given that

initially all the capacitors are uncharged. (Given

that R = 6Q and C' = 4uF)

]
L
~

A 1A


https://dl.doubtnut.com/l/_MzkAQfP4ksM9
https://dl.doubtnut.com/l/_pEIadEYEflgy

B. 5A

C.3A

D. 2A

Answer: A

° Watch Video Solution

54. A square wire loop of 10.0cm side lies at right
angles to a uniform magnetic field of 77'. A 10V
light bulb is in a series with the loop as shown in
Fig. 3.125. The magnetic field decreasing steadily to

zero over a time interval At. For what value of At


https://dl.doubtnut.com/l/_pEIadEYEflgy
https://dl.doubtnut.com/l/_Ochxd2p42ihL

(im ms), the bulb will shine with full brightness?

X X X X X X
X X X X X{ X
X X X X X! X
X X X X Xl X
X X X X X X
X X X X X
X X X X X X

A. 20ms

B. 0.02ms

C.2ms

D. 0.2ms


https://dl.doubtnut.com/l/_Ochxd2p42ihL

Answer: C

° Watch Video Solution

55. A rectangular loop of sides a and b is placed in

xy-placed. A uniform but time varying magnetic
field of strength B = 20ti + 10t2j + 50k is
present in the region. The magnitude of induced
emf in the loop at time is

A. 20+20r

B. 20

C. 20r


https://dl.doubtnut.com/l/_Ochxd2p42ihL
https://dl.doubtnut.com/l/_OweyALMdVP6f

D. Zero

Answer: C

0 Watch Video Solution

56. In the circuit shown the key (K) is closed at

t = 0, the current through the key at the instant

t =10"°In, 2is

4Q 5Q



https://dl.doubtnut.com/l/_OweyALMdVP6f
https://dl.doubtnut.com/l/_6ySGe70YJoIw

A. 2A

B. 8A

C.4A

D. Zero

Answer: C

0 Watch Video Solution

57. A long straight wire is parallel to one edge of a
rectangular loop as shown in figure-5310. if the
current in the long wire varies with time as

I = Iye ", what will be the induced emf in the


https://dl.doubtnut.com/l/_6ySGe70YJoIw
https://dl.doubtnut.com/l/_j5Alq9OIoF9s

loop at t=77

9~

bl

A. Ho In<d+a)
T d

B 'U,()bI d—i—a

C 2T d
2ua0bl

C. Ho In<d+a)
T d

bl
D. Ho In( d )
T d—+ a

Answer: C

- — -

° Watch Video Solution



https://dl.doubtnut.com/l/_j5Alq9OIoF9s

58. A constant voltage is applied to a series R — L
circuit by closing the switch. The voltage across
inductor (L = 2H) is 20V at ¢ = 0 and drops of
5V and 20ms. The value of R in Qs

A. 100In2(}

B.100(1 — In2)$2

C. 100In4(}

D.100(1 — In4)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_E6ucVQYXT0eU

59. A loop shown in the figure is immersed in the
varying magnetic field B = Byt, directed into the
page. If the total resistance of the loop is R, then
the direction and magnitude of induced current in

the inner circle is



https://dl.doubtnut.com/l/_p2dqFdRRnbJU

By (7Ta2 — bz)
R
Byr(a? + 1)
R
By (7rw2 + 4b2)
R
By (4b2 — 7ra2)
R

A. Cockwise

B. Anticlockwise

C. Clockwise

D. Clockwise

Answer: C

° Watch Video Solution

60. Figure shows an isosceles triangle wire frame
with apex angle equal to (7) /2. The frame starts
entering into the region of uniform magnetic field B

with constant velocity v at t =0. The longest side of


https://dl.doubtnut.com/l/_p2dqFdRRnbJU
https://dl.doubtnut.com/l/_EoAya8avXcR4

the frame is perpendicular to the direction of
velocity. If i is the intantaneous current through the
frame then choose the alternative showing the

correct variation of i with time.

X 0 @ X X
® ® ® ®E®
X ® ¥ ® ®

14



https://dl.doubtnut.com/l/_EoAya8avXcR4

.,

— {

C. .

Answer: A

o Watch Video Solution

Advance MCQs

1. A loop is kept so that its center lies at the origin

of the coordinate system. A magnetic field has the


https://dl.doubtnut.com/l/_EoAya8avXcR4
https://dl.doubtnut.com/l/_3VBsGWCIEqlm

induction B pointing along Z axis as shown in the

figure

ty

B
X XK X .

X
XX

A.No EMF and current will be induced in the

loop if it rotates about Z-axis


https://dl.doubtnut.com/l/_3VBsGWCIEqlm

B. EMF is induced but no current flow sif the

loop is a fiber when it rotates about Y-axis.

C.EMF is indued and induced current flows in

the loop if the loop is made of copper & is

rotated about Y-axis.

D. If the loop moves along Z-axis with constant

velocity, no current flows in it.

Answer: A::B::C

O Watch Video Solution



https://dl.doubtnut.com/l/_3VBsGWCIEqlm

2. For a RLC series circuit , phasors of current i and
applied voltage V = V| sinwt are shown in diagram

at t=0, which of the following is/are CORRECT?

s
A At = EWe instantaneous power supplied by
w
source is negative.
T .
B.From 0 <t < 30’ average power supplied
w
by source is positive.
7T . .
C.Att = o instantaneous power supplied by
w
source is negative.

D.If w is increased slightly, angle between the

two phasors decreases.


https://dl.doubtnut.com/l/_l76DvjhQiIEt

Answer: A::C

° View Text Solution

3. Two different coils have self-inductances
L; = 8mH and Ly, = 2mH. The current in one
coil is increased at a constant rate. The current in
the second coil is also increased at the same
constant rate. At a certain instant of time, the
power given to the two coil is the same. At that
time, the current, the induced voltage and the
energy stored in the first coil are i1, V; and W;

respectively. Corresponding values for the second


https://dl.doubtnut.com/l/_l76DvjhQiIEt
https://dl.doubtnut.com/l/_gGHhHOdStsoJ

coil at the same instant are 1i,, V5 and W,

respectively. Then:

A iqlis = 1/4
B.iy /iy = 4
C.wz/wl = 4
D.’U2/’Ul = 1/4
Answer: A

o Watch Video Solution



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

4. Mutual inductance of two coils can be increased

by

A. The number of turns of each coil

B. The shape of each coil

C. Current through each coil.

D. Separation between the coils.

Answer: A::C::D

° Watch Video Solution

5. Which of the following statements is/are correct?


https://dl.doubtnut.com/l/_NQ6MaVefD4vq
https://dl.doubtnut.com/l/_vJ0rMqQ6WsTl

A. Self-induced emf may tend to decrease the

current

B. Self-induced emf may tend to increse the

current

C. Self-induced emf triesto keep the current

constnat

D. None of these

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_vJ0rMqQ6WsTl

6. The loop shown moves with a velocity v in a
uniform magnetic field of magnitude B, directed
into the paper. The potential differene between

point P and Q) is e. Then

®B QI

A.e = =BLv

B. e=BLv


https://dl.doubtnut.com/l/_VL5RcKz3b5wz

C. P is positive with respect to Q

D. Q is positive with respect to P

Answer: A::D

° Watch Video Solution

7.1n the following electrical network at ¢ < 0, key is
placed on (1) till the capacitor got fully charged. Key
is placed on (2) at ¢ = 0. Time when the energy in

both the capacitor and inductor will be same for


https://dl.doubtnut.com/l/_VL5RcKz3b5wz
https://dl.doubtnut.com/l/_n5oOQHuamc5r

the first time is

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_n5oOQHuamc5r

8. An infinitely longg wire is placed near a square

loop as shown in figure. Choose the correct options.

a I

A. The mutual inductance between the two is

Hoa
—1In(2
2T n(2)


https://dl.doubtnut.com/l/_n5oOQHuamc5r
https://dl.doubtnut.com/l/_s4gsQOYxx7aE

B. The mutual inductance between the two is

poa’
2T

In(2)

C.If a constant current is passed in the straight
wire in upward direction and loop is brought
close to the wire then induced current in the
loop is clockwise

D. In the above condition, induced current in the

loop is anticlockwise.

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_s4gsQOYxx7aE
https://dl.doubtnut.com/l/_Ohq40Im7LEKu

9. A circuit is set up by connecting L=100mH, C
= 5uF and R = 10012 in series. An alternating emf
of 150" sqrt(2)V,(500)/(pi) Hz is applied across this
series combination. Which of the following is
correct:

A. the impedance of the circuit is 141.1 Q

B.the average power dissipated across

resistance 225W

C. the average power dissipated across inductor

IS zero


https://dl.doubtnut.com/l/_Ohq40Im7LEKu

D.the average power dissipated across

capacitor is zero

° Watch Video Solution

10. Choose the CORRECT statements:

A. Sl unit of magnetic flux is henry-ampere

B. Sl unit of coefficient of self-inductance is J/A

C.SIl unit of coefficient of self inductance is

volt-second

ampere


https://dl.doubtnut.com/l/_Ohq40Im7LEKu
https://dl.doubtnut.com/l/_JIMwFXsmc4Lf

D. Sl unit of magnetic induction is weber

Answer: A::B::D

0 Watch Video Solution

11. For an LCR series circuit with an aac source of

angular frequency w.

1

VLC

1
B. Circuit will be inductive if w = ———

vLC

A. Circuit will be capacitive if w >

C.Power factor of circuit will by unity if

I 1
wl = —
wC


https://dl.doubtnut.com/l/_JIMwFXsmc4Lf
https://dl.doubtnut.com/l/_Nfzv2UkRCFMv

D.Current will be leading if w >
v LC

reactance equals inductive reactance.

Answer: C::D

o Watch Video Solution

12.In the circuit shown in figure, circuit is closed at

time ¢t = 0. At time t = In(2) second


https://dl.doubtnut.com/l/_Nfzv2UkRCFMv
https://dl.doubtnut.com/l/_cXBtJ7XpcEwO

2H 2€
—
8V S

A. Rate of energy supplied by the battery is 16)/s

B. Rate of heat dissipated across resistance is

8)/s

C.Rate of heat dissipated across resistance is

16)/s

D.V, -V, = 4V


https://dl.doubtnut.com/l/_cXBtJ7XpcEwO

Answer: A::C

0 Watch Video Solution

13. Choose the CORRECT statement(s) in the

following:

A. Diamagnetism exist in all materials

B. Diamagnetism is the result of partial

alignment of permanent magnetic moment in

the material


https://dl.doubtnut.com/l/_cXBtJ7XpcEwO
https://dl.doubtnut.com/l/_Ljl9nyMP9FJH

C.The magnetic field due to induced magnetic

moment is opposite to the applied field.

D. The magnetising field intensity is always zero

in free space.

Answer: A::B::C

° Watch Video Solution

14. In the circuit shown in figure-5.318, if both the

bulbs B; and B, are identical:


https://dl.doubtnut.com/l/_Ljl9nyMP9FJH
https://dl.doubtnut.com/l/_hLSbyA1E87g9

220V, 5011z
)
V

A. their brightness will be same

B. By will be brighter than B,

C.as frequency of supply voltage is increased

the brightness of bulb B; will increase and

that of B, will decrease

D.Only Bs will glow because the capacitor has

infinite impednace


https://dl.doubtnut.com/l/_hLSbyA1E87g9

Answer: C

° Watch Video Solution

15. Two circular coils are placed adjacent to each
other. Their planes are parallel and currents
through them %; and i, are in same direction.

Choose the correct options.

A B


https://dl.doubtnut.com/l/_hLSbyA1E87g9
https://dl.doubtnut.com/l/_w0sgLUA5o3Rr

A.What A is brought near By current i, will

increase

B. In the above process, current 25 will increase

C. When current 7; is increased, current i5 will

decrease

D. In the above process, current 25 will increase.

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_w0sgLUA5o3Rr

16. AB and CD are fixed conducting smooth rails
placed in a vertical plane and joined by a constant
current source at its upper end. PQ is a conducting
rod which is free to slide on the rails. A horizontal
uniform magnetic field exists in space as shown in

figure. If the rod PQ) is released from rest then,



https://dl.doubtnut.com/l/_YFHpGFAW6kHI

A.The rod PQ may move downward with

constant acceleration

B. The rod PQ may move upward with constnat

acceleration

C. The rod will move downward with decreasing

acceleration and finally acquire a constant

velocity

D.The rod will move upward with decreasing

acceleration and finally acquire a constant

velocity.

Answer: A::D


https://dl.doubtnut.com/l/_YFHpGFAW6kHI

o Watch Video Solution

17. A coil of area 2m? and resistane 4Q is placed
perpendicular to a uniform magnetic field of 47T.
The loop is rotated by 90° in 0.1 second. Choose
the correct options.

A. Average induced emf in the coil is 8V

B. Average induced current in the circuit is 20A

C. 2C charge will flow in the coil in above period

D. Heat produced in the col in the above period

can't be determined form the given data.


https://dl.doubtnut.com/l/_YFHpGFAW6kHI
https://dl.doubtnut.com/l/_HvHrW8VjlJKH

Answer: A::B::C

° Watch Video Solution

18. A circuit consisting of a constant EMF E, a self-
inductance L and a resistance R in sereis is closed at
time t = 0. The relation between the current i in
the circuit and the time t is as shown by the curve.
A in the figure-5321. when one or more of

parameters ER and L are changed, the curve B is


https://dl.doubtnut.com/l/_HvHrW8VjlJKH
https://dl.doubtnut.com/l/_duHO7Oj7pIMS

obtained. Then it is possible that:

A.E and R are kept constant and L is increased

B. E and R are kept constant and L is decreased

C.E and R are both halved and L is kept constant

D. E and L are kept constant and R is decreased.

Answer: A::C

0 Watch Video Solution



https://dl.doubtnut.com/l/_duHO7Oj7pIMS

19. In LC oscillations of a capacitor with an initial

charge qp is connected in parallel.

2T
v LC

A. Time period of oscillations is
B. Ma&umcurrent € o uitis(q_(0))/sqrt(LC)

C. Maximum rate of change of current in circuit

.40
IS —

LC

D. Maximum potential difference across the

X ) 0
inductor is o

2C

Answer: B,C

° Watch Video Solution



https://dl.doubtnut.com/l/_duHO7Oj7pIMS
https://dl.doubtnut.com/l/_8dbL0N7Hx7vi

20. A solenoid is connedted to a source of constant

EMF for a long time. A sof iron piece is inserted into

it. Then :

A. Self-inductance of the solenoid gets increased

B. Flux linked with the solenoid increases , hence

steady state current gets decreased.

C.Energy stored in the solenoid increases,

hence steady state current gets decreased.

D. Magnetic moment of the solenoid gets

increased.


https://dl.doubtnut.com/l/_8dbL0N7Hx7vi
https://dl.doubtnut.com/l/_sP1MeiXVfyki

Answer: A::D

° Watch Video Solution

21. Magnetic field in cylindrical region of radius R in

inward direction is as shown in figure.



https://dl.doubtnut.com/l/_sP1MeiXVfyki
https://dl.doubtnut.com/l/_iSbV52GJ3nRU

A. An electron will experience no force kept at
(2P,0,0) if magnetic field increase with time
B.In the above situation, electron will
experience the force in negative y-axis
: R
C.If a proton is kept at (0, 2 O) and
magnetic field is decreasing, then it will
experience the force in positive x-direction.
D.If a proton is kept at (-R,0,0) and magnetic
field is increasing , then it will experience

force in negative y-axis

Answer: A::B::C


https://dl.doubtnut.com/l/_iSbV52GJ3nRU

° Watch Video Solution

22. Two identical coaxial circular loops carry a

current ¢ each circulating int the same direction. If

the loops approch each other the current in

A. the current in each will tend to increase

B. the current in each will tend to decrease

C. both may repel each other

D. both may attract each other

Answer: A::D

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_iSbV52GJ3nRU
https://dl.doubtnut.com/l/_macby3RYpDZw

23. In the figure shown ¢ is in coulomb and t in

second. Attimet = 1s

a ‘H b2F ¢ 4Q d

o—T000—¢ f—o—vWwWW—>
q=2t2 S

AV, -V, =4V

B.V, — V. =1V

CV, -V, =16V

D.V, — V; = 20V

Answer: A::B::D

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_macby3RYpDZw
https://dl.doubtnut.com/l/_QMejgw5yNwik

24. An equilateral triangular conducting frame is
rotated with angular velocity w in a uniform
magnetic field B as shown. Side of triangle is .

choose the correct options

a

B


https://dl.doubtnut.com/l/_QMejgw5yNwik
https://dl.doubtnut.com/l/_zEprVyeWDkCa

2

.V, — V, = 2
2

2

CV,—V, = Bwl

2

B 2

0.V, — V= 2
2

Answer: B::C

0 Watch Video Solution

25. In the figure shown "R’ is a fixed conducting
fixed ring of negligible resistance and radius ’'a’
PQ is a uniform rod of resistance r. It is hinged at

the centre of the ring and rotated about this point


https://dl.doubtnut.com/l/_zEprVyeWDkCa
https://dl.doubtnut.com/l/_fuFtCYAtdBot

in clockwise direction with a uniform angular
velocity w. These is a uniform magnetic filled of
strength "B’ ponting inwards. 'r’ is a stationary

resistance

A. Current through 'r' is zero

2 Bwa?
5r

B. Current through 'r'is


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

C. Direction of current in external 'r' is from

centre to circumference

D. Direction of current in external 'r' is from

circumference to centre.

Answer: B::C

° Watch Video Solution

26. A capacitor of capacity C is charged to a steady
potential difference V' and connected in series with
an opne key and a pure resistor 'R'. At time t = 0,

the key si closed. If I = current at time ¢, a plot of


https://dl.doubtnut.com/l/_fuFtCYAtdBot
https://dl.doubtnut.com/l/_ydbfHXIL9pkN

log I against 't' is as shown in (1) in the graph.
Later one of the parametrsi.e.V, R or C is charged
keeping the other two constant, and graph (2) is

recored. then-

A. Cis reduced

B. Cis increased

C.Ris reduced


https://dl.doubtnut.com/l/_ydbfHXIL9pkN

D.R is increased

Answer: A::B::C

° Watch Video Solution

27. A plane rectangular loop is placed in a magnetic

field. The emf induced in the loop due to this field is

€1 whose maximum value is ¢;,,. The loop was

pulled out of the magnetic field at a variable
—

velocity. Assume that B is uniform and constant ¢,

is plotted against t as shown in the graph.


https://dl.doubtnut.com/l/_ydbfHXIL9pkN
https://dl.doubtnut.com/l/_f53UZjsTMH6k

Which of the following are/is correct statement(s):

B#0 B=0 4‘ 1
X X X
X X Epy bommmomem 2
E—
X X
X X X
0 1 4

A. e;m is independent of rate of removal of coil
from the field.

B.The total charge that passes through any
point of the loop in the process of complete
removal of the loop does not depend on
velocity of removal.

C.The total area under the curve (ejvusl) is

independent of rate of removal of coil from


https://dl.doubtnut.com/l/_f53UZjsTMH6k

the field.

D. The area under the curve is dependent on the

rate of removal of the coil.

Answer: A::B::C

° Watch Video Solution

28. A conducting rod of length [ is hinged at point
O. It is free to rotate in vertical plane. There exists a
. . % . . . .
uniform magnetic field B in horizontal direction.

The rod is released from position shown in the

figure. Potential difference between two ends of the


https://dl.doubtnut.com/l/_f53UZjsTMH6k
https://dl.doubtnut.com/l/_jlcB0HIaXXzd

rod is proportional to

A 13/2

B. [2
C.sinf

D. (sin)'/?

Answer: B::C



https://dl.doubtnut.com/l/_jlcB0HIaXXzd

l o Watch Video Solution J

29. the uniform magnetic field perpendicular to the
plane of a conducting ring of radius a change at the
rate of o, then
A. All the points on the ring are at the same
potential
B. The EMF induced in the ring is Ta’a
C. Electric field intensity E at any point on the
ring is zero

D.E = -
. —Eaa.


https://dl.doubtnut.com/l/_jlcB0HIaXXzd
https://dl.doubtnut.com/l/_rwW5NfPiULHV

Answer: A::B::C

° Watch Video Solution

30. A bent rod PQR with PQ=QR=1 shown in figure-
5.329 is rotating about its end P with a constant

angular speed w in a region of transverse magnetic


https://dl.doubtnut.com/l/_rwW5NfPiULHV
https://dl.doubtnut.com/l/_uzE7XGfgKPQt

field of induction B:

Q

60°

A. EMF induced across the rod is Bwi® /2
B. EMF induced across the rod is Bw?l /2

C. Potential difference between points Q and R

on the rod is Bw® /2


https://dl.doubtnut.com/l/_uzE7XGfgKPQt

D. Potential difference between points Q and R

on the rod is zero

Answer: A::D

° Watch Video Solution

31. A semicircle conducting ring of radius R is placed
in the xy plane, as shown in Fig. A uniform magnetic

field is set up along the x-axis. No emf, will be


https://dl.doubtnut.com/l/_uzE7XGfgKPQt
https://dl.doubtnut.com/l/_gi6aMEbpz3fX

induced in the ring if

Y

Sl

A. It moves along the x-axis

B. It moves along the y-axis

C. It moves along the z-axis

D. It remains stationary

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gi6aMEbpz3fX

32. A bar magnet is moved along the axis of a
copper ring placed far away from the magnet.
Looking from the side of the magnet, an
anticlockwise current is found to be induced in the

ring. Which of the following may be true?

A. the south pole faces the ring and the magnet

moves towardsit

B. the north pole faces the ring and the magnet

moves towards it


https://dl.doubtnut.com/l/_gi6aMEbpz3fX
https://dl.doubtnut.com/l/_452PfcjOMDvi

C. the south pole faces the ring and the magnet

moves away from it

D. the north pole faces the ring and the magnet

moves away from it

Answer: A

O Watch Video Solution

33. An ideal inductor, (having initial current zero) a
resistor and an ideal battery are connected in series
at time ¢t = 0. At any time ¢, the battery supplies

energy at the rate Ppg, the resistor dissipates


https://dl.doubtnut.com/l/_452PfcjOMDvi
https://dl.doubtnut.com/l/_FINv1DBvMP7a

energy at the rate Pg and the inductor stores
enegy at the rate P;.

A. Pgp = P, + Py, for all times t

B. Pg < Pr, forall times t

C. P, < P, in steady state

D. Pg > Py, only near the starting of the circuit.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FINv1DBvMP7a
https://dl.doubtnut.com/l/_KfNxAYldCHak

1. A coil inductance L and resistance R is connected
to a constant voltage source. How soon will the coil
current attains n(n < 1) fraction of the steady

state value?

° Watch Video Solution

2. A conducting circular loop of radius a and
resistance per unit length R is moving with a
constant velocity vy , parallel to an infinite
conducting wire carrying current 73. A conducting
rod of length 2a is approaching the centre of the

: . Vo
loop with a constant velocity 5 along the


https://dl.doubtnut.com/l/_KfNxAYldCHak
https://dl.doubtnut.com/l/_F6qWbWEBu1f4

direction 2 of the current. At the instant ¢ = 0, the
rod comes in contact with the loop at A and starts
sliding on the loop with the constant velocity.
Neglecting the resistance of the rod and the self-
inductance of the circuit, find the following when

the rod slides on the loop.



https://dl.doubtnut.com/l/_F6qWbWEBu1f4

(@) The current through the rod when it is at a
distance of (%) from the point A of the loop.
(b) Force required to maintain the velocity of the

rod at that instant.

° Watch Video Solution

3. A metal disc of radius R = 25cm rotates with a
constant angular velocity w =130 rad s ' about its
axis. Find the potential difference between the
center and rim of the disc if

(a) the external magnetic field is absent,

(b) the external uniform megnetic field B = 5.0mT

directed perpendicular to the disc.


https://dl.doubtnut.com/l/_F6qWbWEBu1f4
https://dl.doubtnut.com/l/_5MdqCMXr7TsN

° Watch Video Solution

4.Find out impedance of given circuit.

n

(=)
N>

o Watch Video Solution

5. Uframe ABCD and a sliding rod PQ of

resistance R, start moving with velocities v and 2v


https://dl.doubtnut.com/l/_5MdqCMXr7TsN
https://dl.doubtnut.com/l/_XzpW5WcUPK8c
https://dl.doubtnut.com/l/_Y0pU4jQnYlOM

respectively, parallel to a long wire carrying current
19- When the distance AP = 1 at t = 0, determine
the current through the inductor of inductance L
just before connecting rod P(Q) loses contact with
the U-frame.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y0pU4jQnYlOM

6. Radio receiver receives a message at 300m band,
If the available inductance is ImH, then calculate

required capacitance.

° Watch Video Solution

7. An inductor-coil , a capacitor and an AC source of
rms voltage 24V are connected in series. When the
frequency of the source is varied, a maximum rms
current of 6.0A is observed. If this inductor coil is
connected to a battery of em f12V and internal

resistance 4.0€2, what will be the current?

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_pNUUflIrT9rR
https://dl.doubtnut.com/l/_vEGqT0lYrFOP

8. A toroid is wound over a circular core. Radius of
each turn is r and radius of toroid is R( > > r).
The coefficient of self-inductance of the toroid is

given by

° Watch Video Solution



https://dl.doubtnut.com/l/_vEGqT0lYrFOP
https://dl.doubtnut.com/l/_eNxmv3MYu6ax

9. A closed coil consists of 500 turns has area 4cm?

and a resistance of 50(). The coil is kept with its

plane perpendicular to a uniform magnetic field of
b :

O.2W—2. Calculate the amount charge flowing
m

through the coil if it is rotated through 180°

° Watch Video Solution

10. An electromagnetic wave of wavelength 300
metere canbe transmitted by a transmission centre.

A condenser of capacity 2.5 uF' is available.


https://dl.doubtnut.com/l/_eNxmv3MYu6ax
https://dl.doubtnut.com/l/_gheqrRKXDDut
https://dl.doubtnut.com/l/_0Vob0z1n4diw

Calculate the inductance of the required coil for a

resonant circuit. Use w2 = 10.

° Watch Video Solution

11. A coil of 5 turns has dimentsion 9cm X 7cm. It
rotate at the rate of 157 rad/s in a uniform
magnetic filed shose flux denxity is 0.8T. What
maximum EMF is induced in the coil? What is the

EMF 1/90s after it reaches the value zero?

° Watch Video Solution



https://dl.doubtnut.com/l/_0Vob0z1n4diw
https://dl.doubtnut.com/l/_CgUUFJiMsKLb

12. A circuit containing O.1H inductor and a 500uF’
capacitor in series is connected to a 230V, 100 /7 Hz
supply. The resistacne of the circuit is negligible.

(a) Obtain the current amplitude and rrns values.
(b) Obtain the rrns value of potential drops across
each element. (c) What is the average power
transferred to the inductor? (d) What is the average
power transferred to the capacitor? (e) What is the
total average power absorbed by the circuit?

['[Average' implies average over one cycle]

° Watch Video Solution



https://dl.doubtnut.com/l/_Yw72EZebT208

13.In a LC circuit parallel combination of inductance
of 0.01H and a capacitor of 1uF' is connected to a
variable frequency alternating current source. Draw
a rough sketch of the current variation as the

frequency is changed from 1kHz to 3kHz.

° Watch Video Solution

14. In a series LCR circuit, at the frequencies f;
and f5 of AC source, the current amplitude falls to
ﬁ of the current amplitude at resonance. Then
the value of fo — fi is

[ ° WMWiabk .\ daca Ol ikl a ]


https://dl.doubtnut.com/l/_bOijuZbvqFOF
https://dl.doubtnut.com/l/_GrmIAXgdYDo1

YVdadlilll VIUCUV JUIULIVII ) |

15. A coil of 160 turns of cross-sectional area
250cm? rotates at an angular velocity of 300rad/s
about an axis parallel to the plane of the coil in a
uniform magnetic field of 0.6 weber/mere.? . What
is the maximum EMF induced in the coil. If the coil
is connected to a resistance of 2(), what is the
maximum torque that has to be delivered to

maintain its motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_GrmIAXgdYDo1
https://dl.doubtnut.com/l/_aaMkzedUySLr

16. In a series L-R circuit
(L = 35mH and R = 1112), a variable emf source
(V = Vysinwt) of V,,,,, = 220V and frequency 50
Hz is applied. Find the current amplitude in the
circuit and phase of current with respect to voltage.
Draw current-time graph on given graph
22

A
V=17V, sin ot

72 3712

174 2T

>

0 Watch Video Solution



https://dl.doubtnut.com/l/_lcpE3a1AVeJc

17. A square metal wire loop of side 10 cm and
resistance 1 ohm is moved with a constant velocity
(vo) in a uniform magnetic field of induction
B = 2weber /m* as shown in the figure. The
magnetic field lines are perpendicular to the plane
to the loop (directed into the paper). The loop is
connected to a network of resistors each of value 3
ohms. The resistances of hte lead wire OS and PQ
are negligible. What should be the speed of the
loop so as to have a steady current of 1 milliampere

in the loop? Given the direction of current in the


https://dl.doubtnut.com/l/_lcpE3a1AVeJc
https://dl.doubtnut.com/l/_b6TmVBQoJJF0

O Watch Video Solution

18. A box P and a coil Q are connected in series with
an ac source of variable frequency. The emf of the
source is constant at 10 V. Box P xontains a
capacitance of 32€). Coil Q has a self inductance of

49 mH and a resistance of 68() in series. The


https://dl.doubtnut.com/l/_b6TmVBQoJJF0
https://dl.doubtnut.com/l/_ujXVJhbdeIQ4

frequency is adjusted so that maximum current

flows in Pand Q.

LuF 320 49mH 680

TFAMAH 85 A -

C R1 L Rz
S
Box?  ~ g

(~)
—

The voltage across P is

° Watch Video Solution

19. Two parallel conducting rails separated by a
distance | are fixed on a plane surface, inclined at an

angle a to the horizontal as shown in figure-5.336.


https://dl.doubtnut.com/l/_ujXVJhbdeIQ4
https://dl.doubtnut.com/l/_DSP9DFNkgkWP

Rails are connected at the bottom by a resistance R.
A copper rod of mass in slides without friction on
the rails due to gravity. A uniform vertical field B
exists throughout the region. Find the steady state
velocity of the rod. Show that the rate at which
thermal energy is produced in the circuit is equal to
the rate at which rod is losing gravitational

potential energy. What will happen if the direction


https://dl.doubtnut.com/l/_DSP9DFNkgkWP

of B is reversed?

° Watch Video Solution

20. A small town with a demand of 800 kW of
electric power at 220 V is situated 15 km away from

an electric plant generating power at 440 V. The


https://dl.doubtnut.com/l/_DSP9DFNkgkWP
https://dl.doubtnut.com/l/_N3vzwzp3PhGc

resistance of the two line wires carrying power is
0.5Q2 per km. The town gets power from the lines
through a 4000-220 V step down transformer at a
substation in the town.

Estimate the line power loss in the form of heat.

(b) How much power must the plant supply.
assuming there is negligible power loss due to
leakage?

(c) Characterize the step up transformer at the

plant.

° Watch Video Solution



https://dl.doubtnut.com/l/_N3vzwzp3PhGc

21. A magnetising field of 1500A /m produces a flux

of 2.4 x 107 ° weber in a bar of iron of cross-

sectional area 0 - 5em?. Calculate the permeability

and susceptibility of the iron bar used.

0 Watch Video Solution

22. A periodic voltage wave form has been shown in

figure-5.337.

4 ¥(in vol)

]

!

100 200 t (in ms)


https://dl.doubtnut.com/l/_uoiHWb190G4m
https://dl.doubtnut.com/l/_OKH2SD82s0f4

Determine (a) Frequency of the wave form (b)

Average value of the voltage

0 Watch Video Solution

23. A long solenoid having 200 turns per centimeter
carries a current of 1.5A. At the center of the
solenoid a coil is placed of 100 turns of cross-
sectional area 3.14 x 10" *m? having its axis
parallel to the field produced by the solenoid. When
the direction of current in the solenoid is reversed

within 0.05s, the induced emf in the coil is

° Watch Video Solution



https://dl.doubtnut.com/l/_OKH2SD82s0f4
https://dl.doubtnut.com/l/_L4vApHndhar0

24. An iron rod of 0- 2ecm? cross-sectional area is
subjected to a magnetising field of 12004m ~*. The
suscaptibility of iron is 599. Find the permeability

and the magnetic flux produced.

0 Watch Video Solution

25. When 10V,DC is applied across a coil current
through it is 2.5A, if 10V,50Hz A.C. is supplied
current reduces to 2A. Calculate reactance of the

cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_P5nTfZI7OQBf
https://dl.doubtnut.com/l/_yGEFQX8ANohP

26. A long cylinderivcal coil of inductance L, is
wound on a bobibs of diameter d;. The magnetic
induction is the coil connected to a current source
is Bj. After rewinding the coil aaa babbin of
diameterd, its inductance become L,. Find the
magnetic induction By of the field in the new coil
connected to the same current source assuming
that the length of wire is much larger than that of

colil.

o Watch Video Solution



https://dl.doubtnut.com/l/_2hRMZ9NpGjZh

27. An airplane with a 20 wingspread is flying at
250m/s straight south parallel to the earth's
surface. The earths magnetic field has a horizontal
component of 2 x 10 *Wb/m? and the dip angle
is 60°. Calculate the induced emf. between the

plane tips.

° Watch Video Solution

28. A rectangular loop of wire is placed in a uniform
magnetic field B acting normally to the plane of the
loop. If a man attempt to pull it out ofthefield with

velocityv as shown in figure-5.338, calculate the


https://dl.doubtnut.com/l/_skN7efB6xxZ5
https://dl.doubtnut.com/l/_QiLZJtuBC0ve

power required for this purpose.

¥
»

° Watch Video Solution

29. A thin non conducting horizontal disc of mass
m having total charge q distributed uniformly over
its surface, can rotate freely about its own axis.
Initially when the disc is stationery a magnetic field
B directed perpendicular to the plane is switched

on at ¢ = 0. Find the angular velocity w acquired by


https://dl.doubtnut.com/l/_QiLZJtuBC0ve
https://dl.doubtnut.com/l/_0B1DnCmmW0AZ

disc as a function of time, if B = kt, where t is time.

B=kt

R

° Watch Video Solution

30. Calculate ( a) resistance or (b) inductance

required in series to operate a lamp (60V,JOW) from


https://dl.doubtnut.com/l/_0B1DnCmmW0AZ
https://dl.doubtnut.com/l/_rUcOchSp98ES

asourceof(l00V, 50 Hz)

0 Watch Video Solution

31. Two parallel wires AL and KM placed at a
distance | are connected by a resistor R and placed
in a magnetic field B which is perpendicular to the
plane containing the wire as shown in figure-5.340.
Another wire CD now connects the two wires
perpendicularly and made to slide with velocity v.

Calculate the workdone needed to slide the wire CD.


https://dl.doubtnut.com/l/_rUcOchSp98ES
https://dl.doubtnut.com/l/_uFX5nGqWZlkR

Neglect the resistance of all the wires.

c

° Watch Video Solution

32. An inductor of inductance =400 mH and
resistor of resistance R; = 2({2) and Ry = 2((2)
are connected to a battery of emf E = 12 Vas shown
in the figure. The internal resistance of the battery

is negligible. The switch S is closed at time t =0.


https://dl.doubtnut.com/l/_uFX5nGqWZlkR
https://dl.doubtnut.com/l/_aoSzMaY1Yuy4

What is the potential drop across L as a function of
time? After the steady state is reached, the switch is
opened. What is the direction and the magnitude of

current through R, as a function of time?

0 Watch Video Solution

33. A long straight wire carries a current Ip. At

distances a and b from it there are two other wires,


https://dl.doubtnut.com/l/_aoSzMaY1Yuy4
https://dl.doubtnut.com/l/_X9jfxmYY6PPZ

parallel to the former one, which are
interconnected by a resistance R (Fig). A connector
slides without friction along the wires with a
constant velocity v. Assuming the resistances of the
wires, the conductor, the sliding contacts, and the
self-inductance of the frame to be negligable, find:
(a) the magnitude and the direction of the current
induced in the connector,

(b) the force required to maintain the connector's


https://dl.doubtnut.com/l/_X9jfxmYY6PPZ

velocity constant.

° Watch Video Solution

34. An L — C circuit consists of an inductor with
L = 0.0900H and a capacitor of C = 4x10 — 4F.
The initial charge on the capacitor is 5.00uC, and

the initial current in the inductor is zero.


https://dl.doubtnut.com/l/_X9jfxmYY6PPZ
https://dl.doubtnut.com/l/_UgbPZ8nInLf8

(@) What is the maximum voltage across the
capacitor?

(b) What is the maximum current in the inductor?
(c) What is the maximum energy stored in the
inductor?

(d) When the current in the inductor has half its
maximum value, what is the charge on the capacitor

and what is the energy stored in the inductor?

° Watch Video Solution

35. A circuit has a coil of resistance 60 ohm and

inductance 3 henry. It is connected in series with a


https://dl.doubtnut.com/l/_UgbPZ8nInLf8
https://dl.doubtnut.com/l/_cG9ZLB7hl2Wc

capacitor of 4uF' and A. C supply voltage of 200V

and 50 cycle/sec

O Watch Video Solution

36. A conductor rod AB of mass m slides without
friction over two long conducting rails separated by
a distance (Fig) At the left end the raidls are
interconnected by a resistance R. The system is
located in a unifrom magnetic fileld perpendicular
to the plane of the loop. At the moment £ = 0 the
rod AB starts moving to the right with an initial
velocity vy. Neglecting the resistances of the rails

and the rod AB, as wellas the self -indcuctance,


https://dl.doubtnut.com/l/_cG9ZLB7hl2Wc
https://dl.doubtnut.com/l/_xPwayDwKhUEA

find:

(a) the distance covered by the rod until it comes to
a standsill,

(b) the amount of heat generated in the resitance

R during this process.

A

B

° Watch Video Solution



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

37.In an L — C circuit, L = 3.3H and C' = 840pF.
At t = 0 charge on the capacitor is 105uC and
maximum. Compute the following quantities at
t = 2.0ms.

a. The energy stored in the capacitor.

b. The total energy in the circuit,

c. The energy stored in the inductor.

° Watch Video Solution

38. A vertical copper disc of diameter 20cm makes
10 revolution per second about a horizontal axis

passing through its center. A uniform magnetic field


https://dl.doubtnut.com/l/_ZnWcAQsHUGTo
https://dl.doubtnut.com/l/_rZLiFKsMt4ad

10~ >T acts perpendicular to the plane of the disc.
Calculate the potential difference between its

center and rim in volts.

° Watch Video Solution

39. A current of 10 A is flowing in a long straight
wire situated near a rectangular circuit whose two
sides oflength 0.2m are parallel to the wire. One of
them is at a distance of0.05m and the other at a
distance of 0. IOm from the wire. The wire is in the
plane of the rectangle. Find the magnetic flux
through the rectangular circuit. If the current

decays uniformly to zero in 0.02s, fmd the EMF


https://dl.doubtnut.com/l/_rZLiFKsMt4ad
https://dl.doubtnut.com/l/_S8WRVFP4t5Tx

induced in the circuit and indicate the direction in

which the induced current flows.

° Watch Video Solution

40. The magnetic field B at all points within a
circular region of the radius R is uniform space and
directed into the plane of the page in figure. If the
magnetic field is increasing at a rate dB/dt what
are the magnitude and direction of the force on as
stationary positive point charge g located at points
a, b, c? (Point a is a distance r above the centre of

the region, point b is a distance r to the right to the


https://dl.doubtnut.com/l/_S8WRVFP4t5Tx
https://dl.doubtnut.com/l/_NbU9NgQe1A9B

centre and point cis at the centre of the region).

o Watch Video Solution

41. The rails ofa railway track are 1.Sm apart and
assumed to be insulated from one another.

Calculate the EMF that will exist between the rails if


https://dl.doubtnut.com/l/_NbU9NgQe1A9B
https://dl.doubtnut.com/l/_DCsUOjwpgi1p

a train is passing at 100 km/hr. Assume the
horizontal component of earth's magnetic field is
0.36 x 10" *T and tan6 = 1.036 where 0 is the

angle of dip.

O Watch Video Solution

42. In the circuit arrangement shown in figure, the
switch S is closed at t = 0. Find the current in the
inductance as a function of time? Does the current

through 10€2 resistor vary with time or remains


https://dl.doubtnut.com/l/_DCsUOjwpgi1p
https://dl.doubtnut.com/l/_H1gXSX45mgL2

constant.

10 Q
— MW

5Q§ 1 mH

e 0
S |
36 V

0 Watch Video Solution

43. A closed coil having 50turns, area 300cm?* and
resitance 40€) is h eld at right angles to uniform

field of induction 0.02T. If it is then turned through


https://dl.doubtnut.com/l/_H1gXSX45mgL2
https://dl.doubtnut.com/l/_LVHgEkfiLPbp

an angle of 30° about an axis at right angles to the

field, find the charge flown through the coil.

° Watch Video Solution

44, Initially, the capacitor is charged to a potential
of 5V and then connected to position 1 with the
shown polarity for 1s. After 1s it is connected

across the inductor at position 2

100Q 1 5

[ =25mH

Bl
m
1
S
<

|

—__10uF



https://dl.doubtnut.com/l/_LVHgEkfiLPbp
https://dl.doubtnut.com/l/_KrlzetPX8L9A

(a) Find the potential across the capacitor after 1s
of its connection to position 1.

(b) Find the maximum current flowing in the L — C
circuit when capacitor is connected across the

inductor. Also, find the frequency of LC oscillations.

° Watch Video Solution

45, Space is divided by the line AD into two regions.
Region | is field free and the Region Il has a unifrom
magnetic field B direction into the plane of the
paper. ACD is a simicircular conducting loop of
radius r with center at O, hte plane of the loop

being in the plane of the paper. The loop is now


https://dl.doubtnut.com/l/_KrlzetPX8L9A
https://dl.doubtnut.com/l/_wyAgeQlpN9n7

made to rotate with a constant angular velocity w
about an axis passing through O and the
perpendicular to the plane of the paper. The

effective resistance of the loop is R.

Region-I Region-II
(| X X X X X
o ] X X X X X

B
/ X X XPx X
c\ ?] X X x X X
S X X X X X
X X X X X

(i) obtain an expression for hte magnitude of the
induced cureent in the loop.
(ii) Show the direction of the current when the loop

is entering into the Rigion I.


https://dl.doubtnut.com/l/_wyAgeQlpN9n7

Plot a graph between the induced em.f and the

time of roation for two periods or rotation.

° Watch Video Solution

46. An inductance of 2.0H, a capacitance of 18uF
and a resistance of 10k{2 are connected to an AC
source of 20V with adjustable frequency. (a) What
frequency should be chosen to maximise the
current in the circuit? (b) What is the value of this

maximum current?

° Watch Video Solution



https://dl.doubtnut.com/l/_wyAgeQlpN9n7
https://dl.doubtnut.com/l/_xh9XgWt8BnG4
https://dl.doubtnut.com/l/_N5J1anOH8OK2

47. A conducting light string is wound on the rim of
a metal ring of radius r and mass m. The free end
of the string is fixed to the ceiling. A vertical infinite
smooth conducting plane is always tangent to the
ring as shown in the figure. A uniform magnetic
field Bis applied perpendicular to the plane of the
ring. The ring is always inside the magnetic field.
The plane and the strip are connected by a

resistance R. When the ring is released, find


https://dl.doubtnut.com/l/_N5J1anOH8OK2

X X X X X
 —
X X H X X X
X X X X X
X X X X
X X X
X X X
X X X X X

a. the curent in the resistance R as as function of
time.

b. the terminal velocity of the ring.

° Watch Video Solution



https://dl.doubtnut.com/l/_N5J1anOH8OK2

48. A stiffw ire bent into a semicircle of radius R is
rotated at a frequency Jin a uniform magnetic field
B. Calculate the amplitude and frequency of the
induced voltage. If this circuit has negligible
resistance and the internal resistance of the
ammeter is 100€), calculate the amplitude of

induced current.

° Watch Video Solution

49, A rectangular loop with a sliding conductor of
length [ is located in a uniform magnetic field

perpendicular to the plane of loop. The magnetic


https://dl.doubtnut.com/l/_6cdXfbyrnGfE
https://dl.doubtnut.com/l/_S35j6u4xxFQg

induction perpendicular to the plane of loop Is
equal to B. The part ad and be has electric
resistance R; and Rj, respectively. The conductor
starts moving with constant acceleration a, at time
t = 0. Neglecting the self-inductance of the loop

and resistance of conductor. Find

]
o

o |
|

(@) the current through the conductor during its

motion.

(b) the polarity of abcd terminal.


https://dl.doubtnut.com/l/_S35j6u4xxFQg

(c) external force required to move the conductor

with the given acceleration.

° Watch Video Solution

50. A long straight wire carries a current
I = Iysin(wt + 0) and lies in the plane of a
rectangular loop of N turns of wire as shwon in
figure-5.351. The quantities low and 0 are all
constants. Determine the EMF induced in the loop
by the magnetic field due to the current in the
straight wire. Assume

Iy = 504, w = 2007 /s, N = 100, a = b = 5cmem


https://dl.doubtnut.com/l/_S35j6u4xxFQg
https://dl.doubtnut.com/l/_w5i3Hf0NItUH

and 1=20cm.

e
4

e

!
1

1} /

Nty

° Watch Video Solution

51. A square loop ACDE of area 20cm? resistance
5() is rotate in as magnetic field B = 2T through

180° (a) in 0.01S and (b) in 0.02s


https://dl.doubtnut.com/l/_w5i3Hf0NItUH
https://dl.doubtnut.com/l/_ECGKDEsxBNTx

Find the magnitudes of averasge values of e i and

A\ qin both the cases.

X Cilf) xB
A ; Cc
X X X
i
el——1p
« & x

° Watch Video Solution

52. Two long parallel wires of zero resistance are
connected to each other by a battery of 1.0V . The

separation between the wires is 0.5m . A metallic


https://dl.doubtnut.com/l/_ECGKDEsxBNTx
https://dl.doubtnut.com/l/_Grrjddn9pGLD

bar, which is perpendicular to the wire and of
resistance 102 moves on these wire when a
magnetic field of 0.02 tesla is acting perpendicular
to the plane containing the wire and the wires. Find
the velocity of the bar as a function of time if the
mass of the bar is 0.002kg . Find also the steady-

state velocity of the bar.

° Watch Video Solution

53. Two parallel rails with negligible resistance are
10.0cm apart. The are connected by a 5.012 resistor.
The circuit also contains two metal rods having

resistances of 10.002 and 15.0€2 along the rails. The


https://dl.doubtnut.com/l/_Grrjddn9pGLD
https://dl.doubtnut.com/l/_dH490MrV21wX

rods are pulled away from the resistor at constant
m :
speeds 4.00? and 2.00m /s respectively. A
uniform magnetic field of magnitude 0.017 is
applied perpendicular to the, plane of the rails.

Determine the current in the 5.0€2 resistor.

a X ¢ X g x
X X X X
4.0 m/s <~—— éao Q 2.0m/s
X X X X
b f
X 10.0Q d 15.0 Q X

° Watch Video Solution

54. A square wire frame with side a and a straight

conductor carrying constant current I are located


https://dl.doubtnut.com/l/_dH490MrV21wX
https://dl.doubtnut.com/l/_69SvPyxG1zdM

in the same plane (Fig). The inductance and the
resitance of the frame are equal to L and R
respectively. The frame was turned throgh 180°
about the axis OO ’'separated fromt the current
carrying conductor by a distance b. FInd the electric

charge having flown through the frame.

by

IA a
e
a o'

° Watch Video Solution



https://dl.doubtnut.com/l/_69SvPyxG1zdM
https://dl.doubtnut.com/l/_CoIX3joHFMuk

55. A straight solenoid has 50 turns per cm in
primary and total 200 turns in the secondary. The
area of cross section of the solenoids is 4cm?.
Calculate the mutual inductance. Primary is tightly

kept in side the secondary.

0 Watch Video Solution

56. A connector AB can slide without frictiion
along a II-shaped conductor located in a
horizontal plane (Fig). The connector has a length [,
mass m and resistance R. The whole system is

located in a unifrom magnetic field of induction B


https://dl.doubtnut.com/l/_CoIX3joHFMuk
https://dl.doubtnut.com/l/_8pbVylJKo9wr

directed vertically. At the moment ¢ = 0 a constant
horizontal force F' starts acting on the connector
shifting it translationwise to the right. Find how th
e velocity o fhte connector varies with time ¢. The
inductance of the loop and the resistance of the II-
shaped conductor conductor are assumed to be

negligible

A
@5 R F

5]

o Watch Video Solution



https://dl.doubtnut.com/l/_8pbVylJKo9wr

57. A 5H inductor is placed in series with a 102
resistor. An emf of 5V being suddenly applied to
the combination. Using these values prove the
principle of conservation of energy, for time equal

to the time constant.

° Watch Video Solution

58. When an alternating voltage of 220V is applied
across a device P, a current of 0.25A flows through
the circuit and it leads the applied voltage by a
s . :
angle — radian. When the same voltage source is

2

connected across another device (), the same


https://dl.doubtnut.com/l/_79XySu0QhS4y
https://dl.doubtnut.com/l/_g5fLfNWFCOrg

current is observed in the circuit but in phase with
the applied voltage. What is the current when the
same source is connected across a series

combination of P and Q7

O Watch Video Solution

59. Two toroidal solenoids are wound around the
same pipe so that the magnetic field of one passes
through the turns of the other. Solenoid 1 has 700
turns and solenoid 2 has 400 turns. When the
current in solenoid 1 is 6.52A, the average flux
through each turn of solenoid 2 is 0.0320Wb.

(@) What is the mutual inductance of the pair of


https://dl.doubtnut.com/l/_g5fLfNWFCOrg
https://dl.doubtnut.com/l/_37Pz3Z9fuNpO

solenoids?
(b) When the current in solenoid 2 is 2.54A4, what is

the average flux through each turn of solenoid 1?7

0 Watch Video Solution

60. A square frame PQRS of each side |, with a
steady current i; is near a long straight conductor
carrying a current ¢,. The frame and the conductor
are in one plane, with the length of the conductor
parallel to the side PS and QR of the square frame

as shown in figure-5.357. Calculate the workdone in


https://dl.doubtnut.com/l/_37Pz3Z9fuNpO
https://dl.doubtnut.com/l/_27O6O9HRNiCA

moving the conductor from position P; to P.

)
b p—>] ’
re Q
‘1
4
S R !
g —n] K—d—'i

° Watch Video Solution

61. A rectangular loop with a sliding connector of
length [ is located in a uniform magnetic field
perpendicular to the loop plane. The magnetic
induction is equal to B. The connector has an

electric resistance R, the sides ab and cd have


https://dl.doubtnut.com/l/_27O6O9HRNiCA
https://dl.doubtnut.com/l/_jHHJweqd30gl

resistances R; and R,;. Neglecting the self-
inductance of the loop, find the current flowing in

the connector during its motion with a constant

velocity v.
. ®B d
\S
R, R|—V Ra
-
b ~ c

° Watch Video Solution

62. a. What is the magnetic flux through one turn of

a solenoid of self inductance 8.0 x 10 °H when a


https://dl.doubtnut.com/l/_jHHJweqd30gl
https://dl.doubtnut.com/l/_e76gBvZK6yTb

current of 3.0A flows throgh it? Assume that the
solemoid has 1000 turns ans is wound from wire of
diameter 1.0mm.

b. What is the cross sectional area of the solenoid?

° Watch Video Solution

63. A long straight wire carrying a current I and a
II- shaped conductor with siding connector are
located in the same plane as shown in Fig. The
connector of length [ and resistance R sides to the
right with a current induced in the loop as a
function of separation r between the connector

and the stragiht wire. The resistance of the II-


https://dl.doubtnut.com/l/_e76gBvZK6yTb
https://dl.doubtnut.com/l/_6wnHEfzNSy5O

shaped conductor and the self-induced of the loop

are assumed to be negligible.

° Watch Video Solution

64. A 20 volts 5 watt lamp (amp to be treated as a

resistor) is used on AC mains of 200 volts and

50
—+/11c. p. s. Calculate the (i) capacitance of the
T


https://dl.doubtnut.com/l/_6wnHEfzNSy5O
https://dl.doubtnut.com/l/_9USoHS1bkeL9

capacitor, or inductance of the inductor, to be put
in series to run the lamp. (i) How much pure
resistance should be included in place of the above
device so that the lamp can run on its rated
voltage. (ii) which is more economical (the

capacitor, the inductor or the resistor).

° Watch Video Solution

65. A rod AB of length L is placed in a cylindrical
region time varying magnetic field as shown in
figure-5360 , with the rate of increasing magnetic
induction C T/s. find the potential difference across

ends of rod due to induced electric field in the


https://dl.doubtnut.com/l/_9USoHS1bkeL9
https://dl.doubtnut.com/l/_rBYAAgj38Njj

region.

° Watch Video Solution

66. A uniform wire of resistance per unit length A is
bent into semicircle of radius a. The wire rotates

with angular velocity w in a vertical plane about a


https://dl.doubtnut.com/l/_rBYAAgj38Njj
https://dl.doubtnut.com/l/_4SJK4yoWWpCl

orizontal is passing through C. A uniform magnetic
field B exists in space in a direction perpendicular

to paper inwards.

X B

0 <mn/2

a. Calculate potential difference between points A
and D. which point is at higher potential?

b. If points A and D are connected by a conducting
wire of zero resistance, find the potential difference

between A and C.

° Watch Video Solution



https://dl.doubtnut.com/l/_4SJK4yoWWpCl
https://dl.doubtnut.com/l/_XgJecH0P9z54

67. The magnetic field in a certain region is given by
— — ]

B = (4.0’&' — 1.8k> x 107°T. How much flu

passes through a 5.0cm? area loop in this region if

the loop lies flat on the xy-plane?

O Watch Video Solution

68. On a smooth horizontal table a disc is placed
with  non conducting ring with uniformly
distributed charge q fixed on its circumference.
Both disc and ring are of mass m and radius r. If a
uniform magnetic field of induction B which is

symmetric with centre of disc is switched on in


https://dl.doubtnut.com/l/_XgJecH0P9z54
https://dl.doubtnut.com/l/_9s5qgBdvEuq8

vertically downward direction, find the angular

speed attained by disc due to this.

° Watch Video Solution

69. A coil has 600 turns which produces
5 x 10 3Wb/turn of flux when 34 current flows
in the wire. This produced 6 x 10~ Wb/turn in
1000 turns secondary coil. When the opened, the
current drops to zero in 0.2s in primary. Find

(a) mutual inductance,

(b) the induced emf in the secondary,

(c) the self-inductance of the primary coil.

e l


https://dl.doubtnut.com/l/_9s5qgBdvEuq8
https://dl.doubtnut.com/l/_9qHtg405VoCY

{ T vwaldl videO S50I1ution J

70. Figure-5.362 shows a circuit in which an inductor
of 5H is a=connected to a 20V battery and a fuse of
rating 30A. Neglect any resitance in the circuit, if

switch is closed at t=0 find the time after which fuse


https://dl.doubtnut.com/l/_9qHtg405VoCY
https://dl.doubtnut.com/l/_vT6gHBn8Zl8h

will blow up.

X~ 0)

° Watch Video Solution



https://dl.doubtnut.com/l/_vT6gHBn8Zl8h

71. Two coils have mutual inductance
M = 3.25 x 10*H. The current 11 in the ffrst coil
increases at a uniform rate of 8304 / s.

(a) What is the magnitude of the induced emf in the
second coil? Is it constant?

(b) Suppose that the current described is in the
second coil rather than the first. What is the

induced emf in the first coil?

° Watch Video Solution

72. A small coil of radius r is placed at the centre of

another coaxial coil of radius R(R > > r) find the


https://dl.doubtnut.com/l/_F0DEyUtXidl1
https://dl.doubtnut.com/l/_xs1pPClAa12z

coeffcient for this pair of coils.

o Watch Video Solution



https://dl.doubtnut.com/l/_xs1pPClAa12z

