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ALTERNATING CURRENTS 1

1. An ac circuit consists of an inductor of inductance 0.5 H and a capacitor of capacitance 8 pF in
series. The current in the circuit is maximum when the angular frequency of ac source is :
a) 500 rad/sec b) 2 x 10° rad/sec c) 4000 rad/sec d) 5000 rad/sec

2. A series LCR circuit containing a resistance of 120 {2 has angular resonance frequency 4 x
10% rad s™1. At resonance the voltages across resistance and inductance are 60 V and 40 V
respectively. The angular frequency at which current in the circuit lags the voltage by 45° is
a)16x10%rads™? b)8x10°rads™ c)4x10°rads™ d)2x10%rad s

3. In an AC circuit with voltage V and current i the power dissipatedis_

a) Depends on the phase between Vandi b) %Vi c)3Vi d)Vi

4. At resonance frequency the impedance in series LCR circuit is
a) maximum b) minimum c)zero d) infinity

5. A metallic square loop ABCD is moving in its own plane with velocity v in a uniform
magnetic field perpendicular to its plane as shown in D figure. An electric field is induced

a) in AD, but notin BC b)in Be, but notin AD c) neither in AD nor in BC
d) in both AD and BC

6. A circular disc of radius 0.2 m is placed in a uniform magnetic field of induction (% )Wb m2 in

such a way that its axis makes an angle of 60° with E . The magnetic flux linked with the disc
is:
a)0.02Wb b)0.06 Wb ¢)0.08 Wb d)0.01Wb

7. Two cities are 150 km apart. Electric power is sent from one city to another city through copper
wires. The fallof potential per km is 8 volt and the average resistance per km is 0.5Q. The
power loss in the wire is:
a)19.2W b)19.2kW ¢)19.2J d)12.2kW

8. An LCR series circuit is under resonance. If |, is current amplitude, Vm is voltage amplitude, R
is the resistance, Z is the impedance, X, is the inductive reactance and X; is the capacitive
reactance, then
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. Assertion: It is more difficult to push a magnet into a coil with more loops.

Reason: Emf induced in the current loop resists the motion of the magnet.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

In an AC generator, a coil with N turns all of the same area A and total resistance R, rotates
with frequency w in a magnetic field B. The maximum value of emf generated in the coil will be

a) NABRw b)NAB c¢)NABR d)NABw

An inductive circuit contains a resistance of 10 ohm and an inductance of 2.0 henry. If an ac
voltage of 120 volt and frequency of 60 Hz is applied to this circuit, the current in the circuit
would be nearly:

a)0.32amp b)0.16amp c¢)048 amp d)0.80 amp

The resonant frequency of a series LCR circuit with L=2.0 H, C = 32uF and R = 10Q is
a)20Hz b)30Hz c¢)40Hz d)50Hz

In series LCR circuit, the phase angle between supply voltage and current is

a) tang = ~7=C  b) tan¢ = XLIEXC c) tang = XLch d) tang = =2

The magnetic flux through a coil perpendicular to its plane and directed into paper is varying
according to the relation ¢ = (2t? + 4t + 6) mWh. The emf induced in the loop att=4 s is
a)0.12V b)24V ¢)0.02V d)1.2V

An a.c. generator consists of a coil of 100 turns and cross-sectional area of 3 m?, rotating at a
constant angular speed of 60 radian/see in a uniform magnetic field of 0.04 T. The resistance
of the coil is 500 ohm. What is the maximum power dissipation in the coil?

a)518.4W b)1036 W ¢)259.2W d)Zero

Assertion: The self-inductance of a long solenoid is proportional to the area of cross-section
and length of the solenoid.

Reason: Self inductance of a solenoid is independent of the number of turns per unit length.
a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

In an a.c circuit the e.m.f. (e) and the current (i) at any instant are given respectively by
e = Epsinwt;i = I sin(wt — ¢)

The average power in the circuit over one cycle of a.c. is
E()I() EOIO

a) 5— b)——sing c)——cos¢ d)Eyl,

An ac source is of 2—\%) V,50 Hz. The value of voltage after ﬁ s from the start is
a) 200 V b)% V ¢)100V d)50V
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An infinitely long cylinder is kept parallel to a uniform magnetic field B directed along positive
z-axis, The direction of induced current on the surface of cylinder as seen from the z-axis will
be

a) clockwise of the positive z-axis b) anticlockwise of the positive z-axis c¢) zero

d) along the magnetic field

A 44 mH inductor is connected to 220 V, 50 Hz ac supply. The rms value of the current in the
circuit is

a)12.8A b)13.6 A c¢c)159A d)19.5A

In a coil current falls from 5 Ato 0 Ain 0.2 s. If an average emf of 150 V is induced, then the
self inductance of the coil is

a)4H b)2H ¢)3H d)6H

In the circuit shown in figure, what will be the reading of the voltmeter?

a)300V Db)900V <¢)200V d)400V

If the current is halved in a coil, then the energy stored is how much times the previous value?
a)1/2 b)1/4 c)2 d)4

A magnetic field B is confined to a region r < a and points out of the paper (the z-axis), r =0
being the centre of the circular region. A charged ring (charge = q) of radius b(b > a) and mass
m lies in the x-y plane with its centre at the origin. The ring is free to rotate and is at rest. The
magnetic field is brought to zero in time M. The angular velocity ro of the ring after the field
vanishes, is

qBa’ b) gBa ) 2mb? d) qBd®
2mb 2mb? qBa? 2mb?

A coil has an area of 0.05 m? and it has 800 turns. It is placed perpendicularly in a magnetic
field of strength 4 x 10> Wb/m?, it is rotated through 90° in 0.1 sec. The average e.m.f.
induced in the coil is :

a)0.056V b)0.046V c)0.026 d)0.016V

In an A.C. circuit the current :

a) Always leads the voltage b) Always lags behind the voltage
c) Is always in phase with the voltage

d) May lead or lag behind or be in phase with the voltage

a)

A step-up transformer operates on a 230 V line and supplies current of 2 A to a load. The ratio
of the primary and secondary winding is 1: 25. The current in the primary coil is
a)15A b)50A c)25A d)125A

Alternating current of peak value (%) ampere flows through the primary coil of the
transformer. The coefficient of mutual inductance between primary and secondary coil is 1
henry. The peak e.rn.f induced in secondary coil is (Frequency of AC = 50 Hz)

a)100V b)200V ¢)300V d)400V



29.

30.

31.

32.

33.

34.

Assertion: A step-up transformer changes a lowvoltage into a high voltage.
Reason : This violate the law of conservation of energy.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false

A long solenoid has 500 turns. When a current of 2 ampere is passed through it, the resulting
magnetic flux linked with each turn of the solenoid is 4 x 10" Wb. The self-inductance of the
solenoid is :

a)2.5henry b)2.0henry c)1.0henry d)40 henry

The magnetic field of a cylindrical magnet that has a pole-face radius 2.8 cm can be varied
sinusoidally between minimum value 16.8 T and maximum value 17.2 T at a frequency of

% Hz. Cross section of the magnetic field created by the magnet is shown. At a radial

distance of 2 cm from the axis, find the amplitude of the electric field (in mN C' ) induced by
the magnetic field variation.

a)240mNC' b)180mNC™' ¢)110mNC' d)290 mN C’

Assertion: In a purely inductive or capacitive circuit, the current is referred to as wattless
current.

Reason: No power is dissipated in a purely inductive or capacitive circuit even though a
current is flowing in the circuit.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false.

The phase relationship between current and voltage in a pure resistive circuit is best
represented by

Which of the following does not use the application of eddy current?
a) Electric power meters b) Induction furnace c) LED lights d) Magnetic brakes in trains
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Assertion: The back emf in a de motor is maximum when the motor has just been switched on.
Reason: When motor is switched on it has maximum speed.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

Assertion: Average value of ac over a complete cycle is always zero.
Reason: Average value of ac is always defined over half cycle.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false

A rectangular, a square, a circular and an elliptical loop, all in the (x -y) plane, are moving out

of a uniform magnetic field with a constant velocity, V' = vi .The magnetic field is directed
along the negative z-axis direction. The induced emf, during the passage of these loops, out of
the field region, will not remain constant for

a) the circular and the elliptical loops. b) only the elliptical loop. ¢) any ofthe four loops.

d) the rectangular, circular and elliptical loops.

The relation between an ac voltage source and time in Sl units is V = 120 sin(100 7rt)cos(100

7t) V. The value of peak voltage and frequency will be respectively
a) 120 Vand 100 Hz b) % Vand 100 Hz ¢)60V and 200 Hz d) 60V and 100 Hz

A coil of self-inductance L is connected in series with a bulb B and an A C source. Brightness
of the bulb decreases when__

a) number of turns in the coil is reduced

b) a capacitance of reactance X = X7, is included in the sarre circuit

c) aniron rod is inserted in the coil d) Frequency of the A C source is decrensed

Two coils of self inductances 2 mH and 8 mH are placed so close together that the effective
flux in one coil is completely linked with the other. The mutual inductance between these coils
is .

a)émH b)4dmH c)16mH d)10mH

A solenoid has an inductance of 10 henry and a resistance of 2 ohm. It is connected to a 10

volt battery. How long will it take for the magnetic energy to reach 1/4 of its maximum value?
a)2.142s Db)3.465s <¢)0.693s d)4.345s

A 100 2 resistor is connected to a 220 V, 50 Hz ac supply. The rms value of current in the
circuit is

a)1.56A b)1.56mA c)22A d)2.2mA

In a coil of area 10 cm? and 10 turns with a magnetic field directed perpendicular to the plane
and is changing at the rate of 108 gauss/second. The resistance of the coil is 20 ohm. The
current in the coil will be :

a)5amp b)0.5amp c)0.05amp d)5x 108 amp

Lenz's law is a consequence of the law of conservation of

a) charge b)energy c)induced emf d)induced current
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The average e.m.f. induced in a coil in which the current changes from 2 ampere to 4 ampere
in 0.05 second is 8 volt. What is the self-inductance of the coil?
a)0.1H b)0.2H c¢)04H d)0.8H

A 40 mF capacitor is connected to a 200 V, 50 Hz ac supply. The rms value of the current in
the circuit is, nearly
a)25.1A b)1.7A c¢)2.05A d)25A

A coil of area 0.4 m? has 100 turns. A magnetic field of 0.04 Wb m™ is acting normal to the coil
surface. If this magnetic field is reduced to zero in 0.01 s, then the induced emf in the coil is
a)160V b)250V c¢)270V d)320V

In an a.c. circuit the e.m.f. (e) and the current (I) at any instant are given respectively by e = E
sin wt, | = lg sin(wt-@). The average power in the circuit over one cycle of a.c. is :

a) Eolo b) Eolo/2 C) (E0|0/2) sing@ d) (E0|0/2) CosQ

The self-inductance of a coil is 5 henry, a current of 1 amp change to 2 amp within 5 second
through the coil. The value of induced e.m.f. will be :

a) 10 Volt b) 0.10 VoIt ¢) 1.0 Volt d) 100 Volt

If V=100sin(100t) V and | = 100 sin (100t + %) mA are the instantaneous values of voltage
and current, then the rms values of voltage and current are respectively
a)70.7V,70.7mA b)70.7V,70.7A c)1414V,141.4mA d) 100V, 100 mA

In the figure, galvanometer G gives maximum deflection when

a) magnet is pushed into the coil b) magnet is rotated into the coll
c) magnet is stationary at the centre of the coil d) number of turns in the coil is reduced

Assertion: Mutual inductance of a pair of coils depend on their separation as well as their
relative orientation.

Reason: Mutual inductance depend upon the length of the coil only.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

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

a)4.8wuV b)08wuV ¢)1.67uV d)3.27uV

An inductor 20 mH, a capacitor 100 yF and a resistor 50 Q are connected in series across a
source of emf, V = 10 sin 314 t. The power loss in the circuit is :

a)0.79W b)043W ¢)2.74W d)1.13W

The natural frequency of a L-C circuit is equal to :
a) 12w/ LC b)1/2my/LC c)1/2n\/L/C d)1/2m\/C/L

The peak voltage of an ac supply is 440 V, then its rms voltage is
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a)31.11V b)311.1V c)41.11V d)411.1V

The equivalent inductance of two inductors is 2.4 H when connected in parallel and 10 H when
connected in series. What is the value of inductances of the individual inductors?
a)8H,2H b)6H,4H ¢)5H,5H d)7H,3H

Figure shows a series LCR circuit connected to a variable frequency 230 V source.

The source frequency which drives the circuit in resonance is
a)4Hz b)5Hz c¢)6Hz d)8Hz

A 5uF capacitor is connected to a 200 V, 100 Hz ac source. The capacitive reactance is
a)212 b)312Q ¢)318Q d)412(}

Power dissipated in an LCR series circuit connected to an ac source of emf € is

2 | 1)2 2 | p2 1)?
i R2+(wLim) ° {R +<wL_E) } e’R e?R
- b) - ) —f— ) —
\/R2+<wL—$) {R +(waw) }
In a coil of resistance 10 W, the induced current developed by changing magnetic flux through
it, is shown in figure as a function of time. The magnitude of change in flux through the coil in

Weber is

iiamp
r

a)

4

-
*

a)8 b)2 c)6 d)4

A wire loop is rotated in a magnetic field. The frequency of change of direction of the induced
e.m.fis

a) twice per revolution b) four times per revolution c) six times per revolution

d) once per revolution

When the number of turns and the length of the solenoid are doubled keeping the area of
crosssection same, the inductance:
a) Remains the same b) Is halved c)Is doubled d) Becomes four times

Assertion: The power in an ac circuit is minimum if the circuit has only a resistor.
Reason : Power of a circuit is independent of the phase angle.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false.
Two different coils have self-inductance Ly = 8 mH, L, = 2 mH. The current in one coil is

increased at a constant rate. The current in the second coil is also increased at the same rate.
At a certain instant of time, the power given to the two coils is the same. At that time the



current, the induced voltage and the energy stored in the first coil are i1+ V1 and W4
respectively. Corresponding values for the second coil at the same instant are iy, Vo and W2
respectively. Then,

a)lz—=8 bp)W=1 o)M=4 d =1

66. The current passing through a choke coil of 5 henry is decreasing at the rate of 2 ampere/sec.
The e.m.f. developing across the coil is :
a)10V b)-10V «¢)25V d)-25V

67. The variation of induced emf (&) with time (t) in a coil if a short bar magnet is moved along its
axis with. a constant velocity is best represented as

d)

68. An inductor 200 mH, capacitor 500 puF and resistor 10 () are connected in series with a 100 V
variable frequency ac source. What is the frequency at which the power factor of the circuit is
unity?
a)10.22Hz b)124Hz c¢)19.2Hz d)159Hz

69. In the following circuit, the bulb will become suddenly bright if :

[

a) Contact is made or broken b) Contact is made c) Contact is broken
d) Won't become bright at all

70. The line that draws power supply to your house from street has
a) 220 +/2 V average voltage b) 220 V average voltage.
c) voltage and current out of phase by
d) voltage and current possibly differing in phase ¢ such that [¢| <

71. A magnetic field of 2 x 10" 2 T acts at right angles to a coil of area 100 cm? with 50 turns. The
average emf induced in the coil is 0.1 V, when it is removed from the field in time t. The value
oftis:
a)0.1sec b)0.01sec c)1sec d)20sec
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A coil having 500 square loops each of side 10 cm is placed normal to a magnetic flux which
increases at the rate of 1.0 tesla/second. The induced e.m.f. in volts is

a)0.1 b)0.5 c¢)1 d)5

Assertion: In series LCR resonance circuit, the impedance is equal to the ohmic resistance.
Reason : At resonance, the inductive reactance exceeds the capacitive reactance.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false

In the circuit of figure, the bulb will become suddenly bright, if
a) contact is made or broken b) contact is made c) contact is broken
d) None of the above

A uniform magnetic field B points vertically up and is slowly changed in magnitude, but not in
direction. The rate of change of the magnetic field is «¢ . A conducting ring of radius r and
resistance R is held perpendicular to the magnetic field, and is totally inside it. The induced
current in the ring is

a)zero b)2ZE )& ) ”’;a

The Q factor of a series LCR circuit with L =2 H, C = 32uF and R =10Q is

a)15 b)20 c¢)25 d)30

The core of a transformer is laminated because

a) the weight of the transformer may be reduced b) rusting of the core may be prevented
c) ratio of voltage in primary and secondary may be increased

d) energy losses due to eddy currents may be minimised

In the case of an inductor
a) voltage lags the current by & b) voltage leads the current by =
c) voltage leads the current by % d) voltage leads the current by%

200 V ac source is fed to series LCR circuit having X, =50 £2, X, =50 {2 and R = 25 ().
Potential drop across the inductor is
a)100V b)200V ¢)400V d)10V

In an ac circuit of capacitance, the current from potential is :
a) Forward b) Backward c) Both are in the same phase d) None of these

Which of the following combinations should be selected for better tuning of an LCR circuit
used for communication?

a)R=20Q,L=15H,C=35uF Db)R=25Q,L=25H,C=45uF
c)R=15Q,L=35H,C=30uF d)R=25Q,L=15H,C=45uF

Which of the following statements is not correct?

a)

Whenever the amount of magnetic flux linked with a circuit changes, an emf is induced in the
circuit.

b) The induced emf lasts so long as the change in magnetic flux continues.
c) The direction of induced emf is given by Lenz's law.

d) Lenz's law is a consequence of the law of conservation of momentum.
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Assertion: The inductive reactance limits amplitude of the current in a purely inductive circuit.
Reason: The inductive reactance is independent of the frequency of the current.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false d) If both assertion and reason are false

The energy stored in an inductor of self inductance L henry carrying a current of | ampere is
a) £L21 b) ;LI? c)LI? d)L?2

The dimensions of magnetic flux are:

a) [MLT2A?] b)[ML2T2A? ¢)[ML°T2A" d)[ML?T2A?

An inductor of 30 mH is connected to a 220 V, 100 Hz ac source. The inductive reactance is :
a)10.58Q b)1264Q <¢)18.850Q d)22.67 2

A metallic rod of mass per unit length 0.5 kg/m is lying horizontally on a smooth inclined plane
which makes an angle of 30° with the horizontal. The rod is not allowed to slide down by
flowing a current through it when a magnetic field of induction 0.25 T is acting on it in the
vertical direction. The current flowing in the rod to keep is stationary is :

a)7.14A Db)598A <c)14.76 A d)11.32

The current i in a coil varies with time as shown in the figure, The variation of induced emf with
time would be

T4 T2 3T4 T

emf4

emf ernf
a) | s | e b) / ) ok T4 T2 314 T
Soid T TOAL “’ T4 T2 3T T I\ \ -

emf +

d) —I T2 314 T,
T/4 _l g

There is a uniform magnetic field directed perpendicular and into the plane of the paper. An
irregular shaped conducting loop is slowly changing into a circular loop in the plane of the
paper. Then

a) current is induced in the loop in the anti-clockwise direction

b) current is induced in the loop in the clockwise direction. c¢) ac is induced in the loop.

d) no current is induced in the loop.

=

An inductor may store energy in
a) its electric field b) its coils ¢) it magnetic field d) Both in electric and magnetic fields
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As the frequency of an ac circuit increases, the current first increases and then decreases.
What combination of circuit elements is most likely to comprise the circuit?

a) Resistor and inductor b) Resistor and capacitor c¢) Resistor, inductor and capacitor
d) None of these

Assertion: An ideal transformer does not vary the power.
Reason: A transformer is used to step-up or stepdown ac voltages.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

For a series LCR circuit, the power loss at resonance is:
a) V2/wL-1/wC b)IPCw c¢)IPR d)V%wC

A transistor-oscillator using a resonant circuit with an inductor L (of negligible resistance) and a
capacitor C in series produce oscillations of frequency f. If L is doubled and C is changed to 4
C, the frequency will be

a)8f b)f/2v/2 c)f/2 d)f/4

A step down transformer converts transmission line voltage from 11000 V to 220 V The
primary of the transformer has 6000 turns and efficiency of the transformer is 60 %. If the
output power' is 9 kW, then the input power will be.

a) 11kW b) 12kW c) 14kW d) 15kW

A coil of mean area 500 cm? and having 1000 turns is held perpendicular to a uniform field of

0.4 gauss. The coil is turned through 180° 11—0 in second. The average induced emf is
a)0.02V b)0.04V c¢c)14V d)0.08V

What is the mechanical equivalent of spring constant k in LC oscillating circuit
a); byt o % d
In a series resonant circuit, having L, C and R as its elements, the resonant current is i. The
power dissipated in the circuit at resonance is__

a) —LE _ pyzero c)i2wl d)i?R

(wL—%)
A long solenoid S has n turns per metre, withdiameter a. At the centre of this coil, we place a
smaller coil of N turns and diameter b (b < a). If the current in the solenoid increases linearly
with time, then the emf will be induced in the smaller coil. Which of the following is the correct

graph showing || verses t if current varies as a function of mt? + C?
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d)

When a voltage measuring device is connected to ac mains, the meter shows the steady input
voltage of 220 V This means

a) input voltage cannot be ac voltage, but a dc voltage. b) maximum input voltage is 220 V
c) the meter reads not v but v2 and is calibrated to read \/W

d) the pointer of the meter is stuck by some mechanical defect.

The direction of induced current in the right loop in the situation shown by the given figure is

a) along the common axis b) along xzy c) along xyz d) none of these

The self inductance L of a solenoid of length | and area of cross-section A, with a fixed number
of turns N increases as

a) land Aiincrease. b) | decreases and Aincreases. c)lincreases and A decreases.

d) both | and A decrease.

A metallic rod of 1 m length is rotated with a frequency of 50 revolution per second, with one
end hinged at the centre and the other end at the circumference of a circular metallic ring of
radius 1 m about an axis passing through the centre and perpendicular to the plane of the ring.
A constant uniform magnetic field of 1 T parallel to the axis is present everywhere. The emf
between the centre and the metallic ring is

a)157V b)M1M7V ¢)127V d)137V

A coil of inductive reactance 31 W has a resistance of 8 W. It is placed in series with a
condenser of capacitative reactance 25 W. The combination is connected to an a.c. source of
110 volt. The power factor of the circuitis

a)0.64 b)0.80 c)0.33 d)0.56
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A 0.2 kS resistor and 15 pF" capacitor are connected in series to a 220 V, 50 Hz ac source.
The impedance of the circuit is
a) 2502 b)268Q c)29.15Q d)291.50

In a region of uniform magnetic induction. B = 102 T, a circular coil of radius 30 cm and
resistance p? ohm is rotated about an axis which is perpendicular to the direction of Band
which forms a diameter of the coil. If the coil rotates at 200 rpm the amplitude of the alternating
current induced in the coil is .

a) 4p?> uA b)300 uA c)6ud d)200 uA

In a series LCR circuit, the phase difference between the voltage and the current is 45°. Then
the power factor will be

a) 0.607 b)0.707 ¢)0.808 d)1

The average power dissipated in a pure inductor of inductance L when an ac current is
passing through it, is

a)1/2LI2 b)1/4LI? c)2LI? d)Zero

For high frequency, a capacitor offers:

a) More reactance b) Less reactance c) Zero reactance d) Infinite reactance

A current of 1 A through a coil of inductance of 200 mH is increasing at a rate of 0.5A S™1. The
energy stored in the inductor per second is

a)0.5JS" b)5.0JS" ¢)0.1JS' d)2.04S"

In a transformer the transformation ratio is 0.3. If 220 V ac is fed to the primary, then the
voltage across the secondary is

a)44V Db)55V c)60V d)66V

The current (f) in the inductance is varying with time according to the plot shown in figure.

] T

Which one of the following is the correct variation of voltage with time in the coil?

a) }\/T}QT b) \TII/\ c) ﬂf\ d) 1 "

T/2 1 T2 \—»t/T T
72
AT v

A 100 pH coil carries a current of 1 A. Energy stored in its magnetic field is
a)0.5J b)1A ¢)0.05J d)0.1J

Assertion: The capacitive reactance limits the amplitude of the current in a purely capacitive
circuit.

Reason: Capacitive reactance is proportional to the frequency and the capacitance

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false
An ideal inductor is in turn put across 220 V, 50 Hz and 220 V, 100 Hz supplies. The current

flowing through it in the two cases will be
a) equal b)different c)zero d) infinite



116. A60 W load is connected to the secondary of an ideal transformer whose primary draws line
voltage. If a current of 0.54 A flows in the load, the current in the primary coil is :
a)0.27mA b)27A ¢)0.27A d)10A

117. Assertion: Sensitive electrical instruments should not be placed in the vicinity of an
electromagnet.
Reason: Electromagnet can damage the instruments.
a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)
If both assertion and reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false.

118. A conducting loop is placed in a uniform magnetic field with its plane perpendicular to the field.
An emf is induced in the loop if
a) it is rotated about its axis. b) it is rotated about a diameter. c) it is not moved.

d) it is given translational motion in the field

119. A solenoid has 2000 turns wound over a length of 0.30 metre. The area of its cross-section is
1.2 x 10 m2. Around its central section, a coil of 300 turns is wound. If an initial current of 2 A
in the solenoid is reversed in 0.25 sec, then the e.m.f. induced in the coil is :
a)6x10%V b)48x103V ¢)6x102V d)48mV

120. A cylindrical bar magnet is rotated about its axis as shown in figure. A wire is connected from
the axis and is made to touch the cylindrical surface through a contact. Then

a) a direct current flows in the ammeter A b) no current flows through the ammeter A.

21
c) an alternating sinusoidal current flows through the ammeter A with a time period, T=—
w

d) a time varying non-sinusoidal current flows through the ammeter A.

121. A conducting square frame of side 'a' and a long straight wire carrying current 1 are located in
the same plane as shown in the figure. The frame moves to the right with a constant velocity
'V'. The emf induced in the frame will be proportional to

a) — b) — C)m d)

(2z—a)® (2z-+a)? z
122. An ac source of voltage V = Vm sinoir is connected across the resistance R as shown in
figure. The phase relation between current and voltage for this circuit is
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129.

130.

a) both are in phase b) both are out of phase by 90° c¢) both are out of phase by 120°
d) both are out of phase by 180°

The equivalent quantity of mass in electricity is
a) current b) self inductance c) potential d) charge

Find the inductance of a unit length of two long parallel wires, each of radius a, whose centers
are a distance d apart and carry equal currents in opposite directions. Neglect the flux within
the wire.

a) £21n (£2) b) 21n (£

a
a a

) o) in (%) d) frin (%)
Eddy currents are produced when :
a) a metal is kept in varying magnetic field b) a metal is kept in steady magnetic field

c) a circular coil is placed in a magnetic field d) current is passed through a circular coil

Assertion: Inductance coils are made of copper.

Reason: Induced current is more in wire having less resistance.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

Assertion: An important application of electromagnetic induction is ac generator.

Reason: The direction of current changes periodically and therefore the current is called
alternating current.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

If the rms current in a 50 Hz ac circuit is 5 A, the value of the current 1/300 seconds after its
value becomes zero is

a) 5v/24 b)5\/§A )24 d)L4

In a series LCR circuit, the plot of I, vs (j) is shown in the figure. The bandwidth of this plot will
be

a)zero b)0.1rads’ c)0.2rads?’ d)0.4rads’

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 resistance of the two wire line carrying power
is 0.5 () per km. The town gets power from the line through a 4000-220 V step down
transformer at a substation in the town. The line power loss in the form of heat is :

a) 400 kW b) 600 kW ¢) 300 kW d) 800 W
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The north pole of a bar magnet is rapidly introduced into a solenoid at one end (say A). Which
of the following statements correctly depicts the phenomenon taking place?
a) No induced emf is developed. b) The end A of the solenoid behaves like a south pole.

c) The end A of the solenoid behaves like north pole.

d) The end A of the solenoid acquires positive potential.

A square loop of side 12 ern and resistance 0.60.Q is placed vertically in the east-west plane.
A uniform magnetic field of 0.10 T is set up across the plane in north-east direction. The
magnetic field is decreased to zero in 0.6 s at a steady rate. The magnitude of current during
this time interval is

a)1.42x103A b)2.67x103A ¢)3.41x103A d)4.21x103A

If N is the number of turns in a coil, the value of self-inductance varies a

a)N° b)N c)N? d)N?

Assertion: An ac generator is based on the self inductance of the coil.

Reason: Self inductance involves two coils.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

A voltage of peak value 283 V and varying frequency is applied to series LCR combination in
which R =3€) , L =25 mH and C =400 u F. Then the frequency (in Hz) of the source at which
maximum power is dissipated in the above is

a)51.5 Db)50.7 c¢)51.1 d)50.3

The primary and secondary coil of a transformer have 50 and 1500 turns respectively. If the
magnetic flux flinked with the primary coil is given by ¢ = ¢ + 4t, where fis in webers, t is

time in seconds and fj is a constant, the output voltage across the secondary coil is
a) 120 volts b) 220 volts ¢) 30 volts d) 90 volts

The magnetic flux linked with a coil of N turns of area of cross section A held with its plane
parallel to the field B is

a) M2 b)NAB c¢) 42 d) zero

A thin semicircular conducting ring (PQR) of radius 'r' is falling with its plane vertical in a
horizontal magnetic field B, as shown in figure. The potential difference developed across the
ring when its speedis v, is :

a) Zero b) Bvrr?/2 and P is at higher potential ¢) rBv and R is at higher potential
d) 2rBv and R is at higher potential
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A coil of resistance 400 W is placed in a magnetic field. If the magnetic flux f, (wb) linked with
the coil varies with time t (sec) as f = 50t? + 4. The current in the coil att = 2 secis :
a)0.5A b)01A c¢c)2A d)1A

In the question number 3, the net power consumed over a full cycle is
a)586 W b)242W cc)484W d)484 W

Assertion: A laminated core is used in transformers to increase eddy currents.
Reason : The efficiency of a transformer increases with increase in eddy currents.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false

Two conducting circular loops of radii Ry and R; are placed in the same plane with their
centres coinciding. If R1 > Ry the mutual inductance M between them will be directly
proportional to

a)fi p& i g &
A condenser of capacity C is charged to a potential difference of V4. The plates of the
condenser are then connected to an ideal inductor of inductance L. The current through the
inductor when the potential difference across the condenser reduces to Vs is

cvivyy \ 2 OV OV owE-v)\ /2
a) (St by U o) LU d) (—L )

Transformer is used to
a) convert ac to dc voltage b) convert dc to ac voltage c) obtain desired dc power
d) obtain desired ac voltage and current

What is the self-inductance of a coil which produces 5V when the current changes from 3A to
2Ain one millisecond?
a)5000H b)5mH c¢)50H d)5H

Induction furnace make use of
a) self induction b) mutual induction c) eddy current d) none of these

A wheel with 20 metallic spokes each of length 0.8 m long is rotated with a speed of 120
revolution per minute in a plane normal to the horizontal component of earth magnetic field H
ataplace. If H= 0.4 x 10 T at the place, then induced emf between the axle and the rim of
the wheel is

a)2.3x10%V b)3.1x10%V ¢)29x10*V d)1.61x10*V

In the question number Il, the peak voltage of the source is
a)305V b)310V ¢)311V d)315V

As a result of change in the magnetic flux linked to the closed loop shown in the Fig., an e.m.f.
V volt is induced in the loop. The work done (oules) in taking a charge e coulomb once along
the loop is

a)QV b)2QV c)QV/i2 d)Zero
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When a wire loop is rotated in a magnetic field, the direction of induced emf changes in every
a) one revolution b) Srevolution ¢) $revolution  d) 2 revolution

Identify the wrong statement.
a) Eddy currents are produced in a steady magnetic field.

b) Eddy currents can be minimized by using laminated core.
c) Induction furnace uses eddy current to produce heat.
d) Eddy current can be used to produce braking force in moving trains.

A 2 m long metallic rod rotates with an angular frequency of 200 rad s™! about an axis normal
to the rod passing through its one end. The other end of the rod is in contact with a circular
metallic ring. A constant magnetic field of 0.5 T parallel to the axis exists everywhere. The emf
developed between the centre and the ring is

a)100V b)200V c¢)300V d)400V

In the question number 44, the phase difference between the voltage across the source and
current is
a) 80.2° b)31° c¢)50.2° d)38.2°

A circuit consists of a resistance of 10 {2 and a capacitance of 0.1 pF' If an alternating emf of
100V, 50 Hz is applied, the current in the circuit is
a)3.14mA Db)6.28mA <¢)1.51TmA d)7.36mA

Assertion: Eddy currents heat up the core and dissipate electrical energy in the form of heat.
Reason: Eddy currents are always undesirable.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false.

A circular coil of radius 6 em and 20 turns rotates about its vertical diameter with an angular
speed of 40 rad S' in a uniform horizontal magnetic field of magnitude 2 x 107 T. If the coil

form a closed loop of resistance 8 {2 , then the average power loss due to joule heating is
a)2.07x10°W b)1.23x10°W ¢)3.14x103W d)1.80x10° W

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

a)350V b)250V c¢)500V d)300V

A boy peddles a stationary bicycle the pedals of the bicycle are attached to a 200 turn coil of
area 0.10 m2. The coil rotates at half a revolution per second and it is placed in a uniform
magnetic field of 0.02 T perpendicular to the axis of rotation of the coil. The maximum voltage
generated in the coil is :

a)3.24V b)4.12V c¢)1.26V d)2.16V

In which of the following circuits the maximum power dissipation is observed?
a) Pure capacitive circuit b) Pure inductive circuit c) Pure resistive circuit

d) None of these
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Assertion : An electric motor converts electrical energy to mechanical energy.

Reason: The working of the motor is based on mutual induction.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

To reduce the resonant frequency in an LCR series circuit with a generator
a) the generator frequency should be reduced.

b) another capacitor should be added in parallel to the first.

c) the iron core of the inductor should be removed.

d) dielectric ill the capacitor should be removed.

A square of side x m lies in the x-y plane in a region, where "r'"e the magnetic field is given by
B= Bbg (3:1, + 43’ + 5];3)T, where Bo is constant. The magnitude of flux passing through
the square is:

a) 5By X2 Wb b) 3By X? Wb ¢) 2By X2 Wb d) By X2 Wb

A small square loop of wire of side 1 is placed inside a large square loop of wire of side L
(>>1). The loops are coplanar and their centres coincide. What is the mutual inductance of the
system?

2 2 2 2

to ! Mo ! o ! po L
a)2v2He . pygyate . 9.0l g2

)wa )\/_TrL )\/_27rL )\/_27rl

A copper ring is held horizontally and a bar magnet is dropped through the ring with its length
along the axis of the ring. The acceleration of the falling magnet while it is passing through the
ring is :

a) Equal to that due to gravity b) Less than that due to gravity

c) More than that due to gravity

d) Depends on the diameter of the ring and the length of the magnet

Aresistance ' R ' draws power ' P ' when connected to an A C source. If an inductance is now
placed in series with the resistance, such that the impedance of the circuit beoomes ' Z ' the
power drawn will be .

R R R\ 2
a)Py/Z b)P(3) ©P dp(3)
The time constant C-R circuit is

a)1/CR b)C/R ¢)CR d)R/C

In a pure inductive circuit or in an ac circuit containing inductance only, the current:
a) Leads the e.m.f. by 90° b) Lags behind the e.m.f. by 90°
c) Sometimes leads and sometime lags behind the e.m.f.  d) Is in phase with the e.m.f,

In a circuit L, C and R are connected in series with an alternating voltage source of frequency
f. The current leads the voltage by 45°.The value of C is

a) 1/2mf(2mfL+R)  b) 1/mf(2mfL+R) c) 1/2mf(2mfL-R)  d) 1/mf(2mfL-R)

If number of turns in primary and secondary coils is increased to two times each, the mutual
inductance

a) becomes 4 times b) becomes 2 times c¢) becomes i times d) remains unchanged
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When an ac voltage of 220 V is applied to the capacitor C, then
a) the maximum voltage between plates is 220 V.

b) the current is in phase with the applied voltage
c) the charge on the plate is not in phase with the applied voltage.

d) power delivered to the capacitor per cycle is zero.

A series LCR circuithas R =5 {2, L =40 mH and C = 1 pF’, the bandwidth of the circuit is :
a)10Hz b)20Hz c¢)30Hz d)40Hz

An alternating voltage (in volts) given by V =200 \/isin(100t) is connected to 1 uF capacitor
through an ideal ac ammeter in series. The reading of the ammeter and the average power
consumed in the circuit shall be

a)20mA, 0 b)20mA,4W ¢)20v2A,8W d)20v2 mA, 42 W

In an A.C. circuit containing only capacitance, the current:

a) leads the voltage by 180° b) lags the voltage by 90° c) leads the voltage by 90°

d) remains in phase with the voltage

A 2 m long solenoid with diameter 2 cm and 2000 turns has a secondary coil of 1000 turns
wound closely near its midpoint. The mutual inductance between the two coils is:
a)2.4x10*H b)3.9x10%H ¢)1.28x103H d)3.14x103H

The rms value of current in an ac circuit is 25 A, then peak current is
a)35.36 mA b)35.36A <c)3.536 A d)49.38A

An L C R series circuit is connected to a source of alternating current. At resonance, the

applied voltage and the current flowing through the circuit will have a phase difference of

a)m b)F c¢)f d)Zero

Assertion: Resonance is exhibited by a circuit only if both L and C are present in the circuit.
Reason: Only then the voltage across Land Ccancel each other, both being out of phase.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

The equivalent inductance between A and B is

a)1H b)4H ¢)0.8H d)16H

In the question number 96, the number of turns in the secondary is
a)20 b)80 c¢)120 d)160

For an ideal step-down transformer, the quantity which is constant for both the coils is
a) current in the coils b) voltage across the coils c¢) resistance of coils
d) power in the coils

If a capacitor of 8 uF is connected to a 220 V, 100 Hz ac source and the current passing
through it is 65 mA, then the rms voltage across it is
a)1294V b)1294V ¢)1.294V d)15V
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A box P and a coil {2 are connected in series with an ac source of variable frequency. The emf
of source is constant at 10 V.Box P contains a capacitance of 1uF' in series with a resistance

of 32 (). Coil Q has a self inductance 4.9 mH and a resistance 68 (2 in series. The frequency
is adjusted so that the maximum current flows in P and Q. At this frequency the voltage across
P and Q respectively

a)9.76 V,892V b)6.29V,7.96V <¢)7.70V,1092V d)7.70V,9.76 V

In a pure capacitive circuit if the frequency of ac source is doubled, then its capacitive
reactance will be

a) remains same b) doubled c)halved d)zero

In a uniform magnetic field B a wire in the form of a semicircle of radius r rotates about the
diameter of the circle with angular frequency w. The axis of rotation is perpendicular to the

field. If the total resistance of the circuit is R, the mean power generated per period of rotation
is

2, \2 2 212
Brr? b) (Brrw) ) (Brrw) d) (Brrw?)

a) SR SR °R SR

The rms value of potential difference V shown in the figure is
Vo Vo Vo

a)z b3 oz 9 Vo

In an inductor of self-inductance L = 2 mH. current changes with time according to relation 7=
t?- 1. At what time emf is zero?

a)4s b)3s c¢)2s d)1s

In an experiment, 200 V AC is applied at the ends of an LCR circuit. The circuit consists of an
inductive reactance.

(X,) = 50 W, capacitive reactance

(X¢) = 50 W and ohmic resistance

(R)=10 W. The impedance of the circuitis_____

a)10W b)20W ¢)30W d)40W

The power factor of the circuit as shown in figure is

a)0.2 b)0.4 ¢)0.8 d)0.6

Assertion: The only element that dissipates energy in an ac circuit is the resistive element.
Reason: There are no power lossesassociated with pure capacitances and pure inductances
in an ac circuit.
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a) If both assertion and reason are true and reason is the correct explanation of assertion.
b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false.

A rectangular loop of sides 6 cm and 2 ern with a small cut is moving out of a region of uniform
magnetic field of magnitude 0.4 T directed normal to the loop. The voltage developed across
the cut if velocity of loop is 2 cm s in a direction normal to the longer side is

a)3.8x10%V b)4.8x10%V ¢)22x102V d)3.2x102V

In electromagnetic induction, the induced e.m.f. in a coil is independent of
a) Change in the flux b) Time c) Resistance of the circuit d) None of the above

An LC circuit contains a 20 mH inductor and a 50 uF capacitor with an initial charge of 10 mC.
The resistance of the circuit is negligible. Let the instant at which the circuit which is closed be
t = 0. At what time the energy stored is completely magnetic?

a)t=0 b)t=154ms c)t=3.14ms d)t=6.28ms

A transformer is used to light a 100 W and 110 V lamp from a 220 V mains. If the main current
is 0.5 amp, the efficiency of the transformer is approximately

a)50% b)90% c)10% d)30%

The working of a generator is based upon

a) magnetic effect of current b) heating effect of current c¢) chemical effect of current

d) electromagnetic induction

A long circular tube of length 10m and radius 0.3 m carries a current | along its curved surface
as shown. A wire-loop of resistance 0.005 ohm and of radius 0.1 m is placed inside the tube
with its axis coinciding with the axis of the tube.

The current varies as | = l;cos(300t) where | is constant. If the magnetic moment of the loop
is Nptglosin(300t), then N is

a)3 b)4d c)5 d)6

A cylindrical conductor of radius R is carrying a constant current. The plot of the magnitude of
the magnetic field, B with the distance d from the centre of the conductor is correctly
represented by the figure:

[N A lL JEN

By a change of current from 5 Ato 10Ain 0.1 s, the self induced emf is 10V. The change in the
energy of the magnetic field of a coil will be
a)5J b)6J c¢)75J d)9J

A copper rod of length / rotates about its end with angular velocity ro in a uniform magnetic
field B. The emf developed between the ends of the rod if the field is normal to the plane of
rotation is
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a) Bwl’ b)1Bwl’ ¢)2Bwl’ d){Buwl

A series R-C combination is connected to an AC voltage of angular frequency w = 500
radian/s. If the impedance of the R-C circuit is /£4/1.25, the time constant (in millisecond) of
the circuit is

a)2 b)3 c)4 d)5

The physical quantity which is measured in the unit of Wb A" is

a) self inductance b) mutual inductance c¢) magnetic flux d) both (a) and (b)

The magnetic flux through a circuit of resistance -R changes by an amount Df in a time Dt.
Then the total quantity of electric charge e that passes any point in the circuit during the time
Dt is represented by

a)Q=R-32 b)Q=1%-2 Q=5 Q=22

An air cored solenoid with length 20 cm, area of cross section 20 cm? and number of turns 400
carries a current 2 A. The current is suddenly switched off within 103 s. The average back emf
induced across the ends of the open switch in the circuit is (ignore the variation in magnetic
field near the ends of the solenoid)
a2V b)dVv c)3V d)5V
Two coils have self-inductance L1 =4 mH and L, = 1 mH respectively. The currents in the two
coils are increased at the same rate. At a certain instant of time both coils are given the same
power. If 11 and |, are the currents in the two coils at that instant of time respectively, then the
value of % is

2
a): b)1 ¢z d)1
An alternating voltage E = 200 \/5 sin 100t is connected to a 1 microfarad capacitor through
an ac ammeter. The reading of the ammeter shall be :
a)10mA b)20mA c¢)40mA d)80 mA

The instantaneous values of alternating curfent and voltages in a circuit are given as

i = %sin(lOOﬂ't) ampere
e= %sin(lOOﬂt + m/3) volt

The average power in Watts consumed in the circuit is

a)1/4 b)X2 )12 d)1/8

A power transmission line feeds input power at 2400 V to a step down transformer with its
primary windings having 4000 turns. What should be the number of turns in the secondary

windings in order to get output power at 240 V?
a)400 b)420 c)424 d)436

In a circuit inductance L and capacitance C are connected as shown in figure. A; and A, are
ammeters. When key K is pressed to complete the circuit, then just after closing key (K), the
reading of current will be

c R,
F—wwwW——q
L Az
A
K Ry
|
Battery
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a) zero in both A1 and A, b) maximum in both A1 and A, c) zero in A; and maximum in A,
d) maximum in A1 and zero in A

In the question number 30, the net power absorbed by the circuit in one complete cycle is
a)5W b)10W <¢)15W d) zero

In the given circuit, the ACsource has w = 100 rad/s. Considering the inductor and capacitor to
be ideal, the correct choice is

a) the current through the circuit, 1 is 0.3 A b) the current through the circuit, | is 0.31/2 A
c) the voltage across 100 Q2 resistor = 10 V. d) the voltage across 50 {2 resistor = 10 V.

Choke coil is used to control:
a)ac b)dc c)Bothacandde d)Neitherac nordc

The mutual inductance M4, of a coil 1 with respect to coil 2
a) increases when they are brought nearer.

b) depends on the current passing through the coils.

c) increases when one of them is rotated about an axis. d) both (a) and (b) are correct.

A solenoid of length 30 cm with 10 turns per centimetre and area of cross-section 40 cm?
completely surrounds another co-axial solenoid of same length, area of cross-section 20 cm?
with 40 turns per centimetre. The mutual inductance of the system is

a)10H b)8H c¢)3mH d)30mH

The self inductance of a coil having 400 turns is 10 m/l. The magnetic flux through the cross
section of the coil corresponding to current 2 mAis :

a)4x10°Wb b)2x103Wb ¢)3x10°Wb d)8x10° Wb

A circuit area 0.01 m? is kept inside a magnetic field which is normal to its plane. The magnetic
field changes from 2 tesla to 1 tesla in 1 millisecond. If the resistance of the circuit is 2 (). The
rate of heat evolved is

a)5J/s. b)50J/s ¢)0.05J/s d)0.5J/s

A metal conductor of length 1 m rotates vertically about one of its ends with an angular velocity
5 rad S-1. If the horizontal component of earth's magnetic field is 0.2 x 10-4 T, then the emf
developed between the ends of the conductor is

a)s5uV b)y5mV ¢)50 VvV d)50mV

An alternating current generator has an internal 5. resistance Rg and an internal reactance Xg-
It is used to supply power to a passive load consisting of a resistance Rg and a reactance

X, For maximum power to be delivered from the generator to the load, the value of X is equal
to

a)zero b)Xg c)-Xg d)Rg

An ac voltage is applied to a resistance R and an inductor L in series. If R and the inductive
reactance are both equal to 3 W, the phase difference between the applied voltage and the
current in the circuitis_
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a)w/6 b)w/4 c)w/2 d)zero
In a series L-R circuit (L = 35 mH and R = 11 (), a variable emf source (V = Vo sin rot) of

Vrms = 220 V and frequency 50 Hz is applied. The current amplitude in the circuit is
a)10A Db)20A <c)30A d)40A

The magnetic potential energy stored in a certain inductor is 25 mJ, when the current in the
inductor is 60 mA. This inductor is of inductance.
a)1.389H b)138.88H c¢)0.138H d) 13.89H

A current of 2.5 A flows through a coil of inductance 5 H. The magnetic flux linked with the coil

is :
a) 2wb b)0.5wb c¢)12.5wb d)Zero

In an electrical circuit, R, L, C and ac voltage source are all connected in series. When L is
removed from the circuit, the phase difference between the voltage and the current in the

circuit is % If instead, C is removed from the circuit, the phase difference is again % The

power factor of the circuit is

a) 1 b)% c)1 d) ¥

A circular loop of radius 0.3 cm lies parallel to a much bigger circular loop of radius 20 cm. The
centre of the small loop is on the axis of the bigger loop. The distance between their centres is
15 cm. If a current of 2.0 A flows through the smaller loop, then the flux linked with bigger loop
is

a) 6.6 x 10° weber b)9.1x 10" weber ¢)6x 10" weber d) 3.3 x 10" weber

A choke coil should have:
a) high resistance and low inductance b) high resistance and high inductance
c) low resistance and high inductance d) low resistance and low inductance

A rod of length | rotates with a uniform angular velocity co about an axis passing through its
middle point but normal to its length in a uniform magnetic field of induction B with its direction
parallel to the axis of rotation. The induced emf between the two ends of the rod is

a)i;‘" b) zero c¢) (ng) d) 2BPw

The loss of energy in the form of heat in the iron core of a transformer is
a)ironloss b)copperloss c¢) mechanical loss d) none of these

In the given circuit the reading of voltmeter V4, and V5 are 300 volts each. The reading of the
voltmeter V3 and ammeter A are respectively
L C  R=100Q

220V, 50 Hz
a) 150V, 2.2A b) 220V, 2.0A c) 220V, 2.2A d) 100V, 2.0A

The quality factor of LCR circuit having resistance (R) and inductance (L) at resonance
frequency (w) is given by:
a) wL/R b)R/wL c¢) (wL/R)"? d) (wL/R)?

A metal plate can be heated by
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a) passing either a direct or alternating current through the plate.

b) placing in a time varying magnetic field.

c) placing in a space varying magnetic field, but does not vary with time.
d) both (a) and (b) are correct.

An LC circuit contains a 40 mH inductor and a 25 uF capacitor. The resistance of the circuit is
negligible. The time is measured from the instant the circuit is closed. The energy stored in the
circuit is completely magnetic at times (in milliseconds)

a)0,3.14,6.28 b)0,1.57,4.71 «¢)1.57,4.71,7.85 d)1.57,3.14,4.71

Quality factor and power factor both have the dimensions of

a)time b)frequency c)work d)angle

A rectangular coil of 20 turns and area of crosssection 25 sq ern has a resistance of 100 ohm.
If a magnetic field which is perpendicular to the plane of the coil changes at the rate of 1000
Tesla per second, the current in the coil is :

a) 1.0 ampere b) 50 ampere c) 0.5 ampere d) 5.0 ampere

A thin ring of radius R meter has charge q coulomb uniformly spread on it. The ring rotates
about its axis with a constant frequency of f revolutions/so The value of magnetic induction in
Wb/m? at the centre of the ring is :

a) Moaf/2TR  b) poa/2mfR  ¢) pog/2fR  d) ppqf/2R

Assertion : A transformer cannot work on de supply.

Reason : dc changes neither in magnitude nor in direction.

a) If both assertion and reason are true and reason is the correct explanation of assertion.
b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false

The coefficient of mutual inductance of two coils depends on
a) medium between the coils b) distance between the two coils

c) orientation of the two coils d) all of these

The figure shows a wire sliding on two parallel conducting rails placed at a separation /. A
magnetic field B exists in a direction perpendicular to the plane of the rails. The force required
to keep the wire moving at a constant velocity v will be

a)evB b) L2

When the number of turns in a coil is doubled without any change in the length of the coil, its
self inductance becomes:
a) Fourtimes b) Doubled c¢)Halved d)Unchanged

c) Blv d) zero

A resistor of 500 {2 and an inductance of 0.5 H are in series with an ac source which is given
by V = 100\/§ sin(1000t). The power factor of the combination is
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a) ﬁ b) % c)0.5 d)0.6
A 10 Y battery connected to 5 {2 resistance coil having inductance 10 H through a switch
drives a constant current in the circuit. The switch is suddenly opened and the time taken to
open it is 2 ms. The average emf induced across the coil is :

a)4x10%V b)2x10%V ¢)2x102V d)1x 10%V

A rectangular coil of 100 turns and size 0.1 m x 0.05 m is placed perpendicular to a magnetic
field of 0.1 T. If the field drops to 0.05 T in 0.05 second, the magnitude of the e.m.f induced in
the coil is

a)2 b)3 ¢)0.5 d)6

In LCR-circuit if resistance increases, quality factor

a) increases finitely b) decreases finitely c¢) remains constant d) none of these

The phase difference between the current and voltage of LCR circuit in series combination at
resonance is

a)0® b)m/2 c)m d)-m

A 220 volts input is supplied to a transformer. The output circuit draws a current of 2.0 ampere
at 440 volts. If the efficiency of the transformer is 80 %, the current drawn by the primary
windings of the transformeris

a) 3.6 ampere b) 2.8 ampere c)2.5ampere d)5.0 ampere

A conducting metal circular-wire-loop of radius r is placed perpendicular to a magnetic field
which varies with time as B = Boe% where B, and 7 are constants, at time t = 0. If the

resistance of the loop is R then the heat generated in the loop after a long time (t— 00 ) is
71'27‘433 7T2'I'4B(2) 7r2r4B3R 71'27‘43(2]
) 2TR b) 2TR C) T d) TR
A transformer has 100 turns in the primary coil and carries 8 A current. If input power is 1 kW,
the number of turns in secondary coil to have 500 V output will be

a)100 b)200 c¢)400 d)300

The magnetic flux linked with a coil, in webers, is given by the equations ¢=3t>+4t+9. Then the
magnitude of induced e.m.f. att = 2 second will be:
a)2volt b)4volt c)8volt d) 16 volt

The direction of induced current in the coils A and B in the situation shown in the figure is

a)ptogincoilAand xtoyincoil B b)qgtopincoil Aand x toy in coil B
c)PtoqgincoilAandytoxincoil B d)qtopincoilAandy to xin ceil B

An electron is accelerated through a potential difference of 10,000 V. Its de Broglie wavelength
is,(nearly) : (me = 9 x 10 3'kg)

a)122x10"”m b)122x10™m c¢)12.2nm d)12.2x10" m



248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

Assertion: When two coils are wound on each other, the mutual induction between the coils is
maximum.

Reason: Mutual induction is independent of the orientation of the coils.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

An LCR series ac circuit is at resonance with 10 V each across L, C and R. If the resistance is
halved, the respective voltages across L, C and R are

a)10V1i0Vand5V b)10V,1i0Vand10V ¢)20V,20Vand5V

d)20V,20Vand 10V

Two solenoids of equal number of turns have their lengths and the radii in the same ratio 1 : 2.
The ratio of their self inductances will be

a)1:2 b)2:1 c)1:1 d)1:4

The current in self-inductance L = 40 mH is to be increased uniformly from 1 Ato 11 Ain 4

milliseconds. The emf induced in inductor during the process is
a)100V b)04V c)4V d)440V

In a step up transformer the turn ratio is 1 : 2. A Leclanche cell (emf = 1.5 V) is connected

across the primary. The voltage across the secondary is :
a3V b)15V ¢)0.75V d)zero

In an alternating current circuit consisting of elements in series, the current increases on
increasing the frequency of supply. Which of the following elements are likely to constitute the
circuit?

a) Only resistor b) Resistor and inductor c¢) Resistor and capacitor d) Only inductor

An LC circuit contains a 20 mH inductor and a 25 uF capacitor with an initial charge of 5 mC.

The total energy stored in the circuit initially is :
a)5J b)0.5J c¢)50J d)500J

A circular coil with a cross-sectional area of 4 cm? has 10 turns. It is placed at the centre of a
long solenoid that has 15 turns/cm and a cross-sectional area of 10 cm? , as shown in the
figure. The axis of the coil coincides with the axis of the solenoid. What is their mutual
inductance?

a)7.54 uH b)8.54 uH ¢)9.54 uH d) 10.54 uH

An alternating voltage given by V = 140 sin 314t is connected across a pure resistor of 50 €2,
the rms current through the resistor is
a)1.98A b)563A cc)843A d)2.39A

A sliding rod AB of resistance R is shown in the figure. Here magnetic field B is constant and is
out of the paper. Parallel wires have no resistance and the rod is moving with constant velocity
v. The current in the sliding rod AB when switch S is closed attimet=0is
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Bd _—t/C Bd _—t/RC vBd _RtC Bd t/RC
a) f5re ¢ b) e VRO c) pte d) *57e’/

The r.m.s. value of potential difference V shown in the figure is_
Vi

Vo

o >t
T2 T

a)Vo b)Vov2 c¢)Vo2 d)Vpv3

The primary of a transformer when connected to a de battery of 10 volt draws a current of 1 m.
The number of turns of the primary and secondary windings are 50 and 100 respectively. The
voltage in the secondary and the current drawn by the circuit in the secondary are
respectively

a)20Vand0.5mA b)20Vand2.0mA c¢) 10V and 0.5 mA

d) Zero and therefore no current

A circular coil of radius 8 cm, 400 turns and resistance 2 (2 is placed with its plane
perpendicular to the horizontal component of the earth's magnetic field. It is rotated about its
vertical diameter through 1800 in 0.30 s. Horizontal component of earth magnetic field at the
place is 3 x 10 T. The magnitude of current induced in the coil is approximately

a) 4x10?A  b) 8x10™*A c) 8x10°A d) 1.92x103A

A transformer works on the principle of

a) self induction b) electrical inertia  ¢) mutual induction

d) magnetic effect of the electrical current

Mutual inductance of two coils can be increased by:
a) decreasing the number of turns in the coils b) increasing the number of turns in the coils
c) winding the coils on wooden cores d) none of these

The voltage over a cycle varies as
V=Vysinwtfor) <t < %
=-Vysinwtfor = <t < %ﬂ
The average value of the voltage for one cycle is
Vo Vo 2Vy
a) i b) > c)Zero d)-—

If the number of turns per unit length of a coil of solenoid is doubled, the self-inductance of the

solenoid will
a) remain unchanged b) be halved c) be doubled d) become four times

Assertion: When a current flows in the coil of a transformer then its core becomes hot.
Reason : The core of transformer is made of softiron.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.
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c) If assertion is true but reason is false. d) If both assertion and reason are false.

A fully charged capacitor C with initial charge Qg is connected to a coil of self inductance L at t
= 0. The time at which the energy is stored equally between the electric and the magnetic field
is

a) ZVIC b)2r/IC ) ﬁv d) vIC

Assertion: A given transformer can be used to stepup or step-down the voltage.

Reason : The output voltage depends upon the ratio of the number of turns of the two coils of
the transformer

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.
c) If assertion is true but reason is false. d) If both assertion and reason are false

Quantity that remains unchanged in a transformer is
a) voltage b) current c) frequency d) none of these

In an ac circuit an alternating voltage ¢ = 200+/2 sin 100 t volts is connected to a capacitor
of capacity 1uF. The r.m.s. value of the current in the circuitis____

a) 10uA b)100pA  c)200uA  d) 20pA

A circular coil expands radially in a region of magnetic field and no electromotive force is
produced in the coil. This is because

a) the magnetic field is constant.

b) the magnetic field is in the same plane as the circular coil and it may or may not vary.

c)

the magnetic field has a perpendicular (to the plane of the coil) component whose magnitude
is decreasing suitably.

d) both (b) and (c)

A circuit containing a 20 (2 resistor and 0.1 pF' capacitor in series is connected to 230 V ac
supply of angular frequency 100 rad s™'. The impedance of the circuit is

a) 10°Q b)10*Q c)10%Q d) 10"

The average e.m.f. induced in a coil in which a current changes from 0to 2 Ain 0.05sis 8 V.

The self inductance of the coil is :
a)0.1H b)0.2H c¢)04H d)0.8H

In a coil of resistance 10Q the induced current developed by changing magnetic flux through it,

is shown in figure as a function of time. The magnitude of change in flux through the coil in
Weber is :

a)2 b)6 c)4 d)8

A circular copper disc 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 1 Wb m2is
perpendicular to disc. What potential difference is developed between the axis of the disc and
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the rim?

a)0.023V b)0.23V c¢)23V d)230V

A pair of adjacent coils has a mutual inductance of 2.5 H. If the current in one coil changes
from 0 to 40 Ain 0.8 s, then the change in flux linked with the other coil is

a) 100 Wb b) 120 Wb ¢) 200 Wb d) 250 Wb

A jet plane is travelling west at the speed of 1600 km h'. The voltage difference developed
between the ends of the wing having a span of 20 m, if the earth's magnetic field at the
location has a magnitude of 5 x 10 T and the dip angle is 30° is :

a)41V b)22V ¢)3.2V d)38V

A coil of inductance 300 mH and resistance 2 Q is connected to a source of voltage 2 V. The
current reaches half of its steady state value in :
a)0.05s b)0.1s ¢)0.15s d)0.2s

In an AC circuit, the rms value of current, 7., is related to the peak current, 7 by the
relation

a) irms - \/520 b) irms - 777:0 C) irms - Z?O d) irms - %’LO
Assertion: An alternating current does not show any magnetic effect.

Reason : Alternating current does not vary with time.
a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertionand reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false

Two coils A and B are separated by a certain distance. If a current of 4 A flows through A, a
magnetic flux of 10" Wb passes through B (no current through B). If no current passes
through A and a current of 2 A passes through B, then the flux through A is

a) 5x10°3Wb  b) 4x10*Wb ¢) 5x10*Wb  d) 2x10°Whb

1MW power is to be delivered from a power station to a town 10 km away. One uses a pair of
Cu wires of radius 0.5 em for this purpose. Calculate the fraction of ohmic losses to power
transmitted if a step-up transformer is used to boost the voltage to 11000 V, power transmitted,
then a step-down transformer is used to bring voltage to 220 V.

(pCu=1.7x10"8 Sl unit)

a)1.8% b)15% ¢)3.6% d)7.2%

The output of a step-down transformer is measured to be 24 VV when connected to a 12 watt
light bulb. The value of the peak current is

a)v2A Db)2A ¢)2v24 d) %A

Assertion: The direction of induced emf is always such as to oppose the change that causes it.
Reason: Conservation of energy applies to know the direction of induced emf.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

Faraday's laws are consequence of conservation of:
a) Energy b) Energy and magnetic field c) Charge d) Magnetic field
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A metal ring kept (supported by a card board) on the top of a fixed solenoid carry a current | as
shown in figure. The centre of the ring coincides with the axis of the solenoid. If the current in
the solenoid is switched off, then

a) magnetic flux linked with the metal ring increases.
b) current induced in the metal ring in clockwise direction.
c) metal ring will not remain on the cardboard d) both (a) and (b) are correct

A series LCR circuit is comected to an ac voltage source. When L is removed from the circuit,
the phase difference between current and voltage is % between current and woltage. The

power factor of the circuit is
a)-1.0 b)zero ¢)0.5 d)1.0

There are two coils A and B as shown in the figure. A current starts flowing in B as shown,
when A is moved towards B and stops when A stops moving. The current in A is
counterclockwise. B is kept stationary when A moves. We can infer that

a) there is a constant current in the clockwise direction of A.
b) there is a varying current in A.  ¢) there is no current in A.
d) there is a constant current in the counterclockwise direction in A.

In an ac circuit, V and | are given by V = 150sin(150t) V and 1= 1508in(150t + %)AThe
power dissipated in the circuit is
a)106 W b)150W c¢) 5625 W d) zero

The north pole of a long bar magnet was pushed slowly into a short solenoid connected to a
galvanometer. The magnet was held stationary for a few seconds with the north pole in the
middle of the solenoid and then withdrawn rapidly. The maximum deflection of the
galvanometer was observed when the magnet was

a) moving towards the solenoid b) moving towards the solenoid

c) at rest inside the solenoid d) moving out of the solenoid

A transformer having efficiency of 90 % is working on 200 V and 3 kW power supply. If the

current in the secondary coil is 6 A, the woltage across the secondary coil and the current in
the primary coil respectively are
a)300V,15A b)450V,15A <¢)450V, 13. 5A d) 600V, 15A

A sinusoidal voltage of peak value 293 V and frequency 50 Hz is applied to a series LCR

circuit in which R =6 §2, L = 25 mH and C = 750 ,LLF.The impedance of the circuit is
a)7.02 b)8.9Q2 ¢)9.90 d)10.0Q
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A conductor of length 0.4 m is moving with a speed of 7 m/s perpendiculars to a magnetic field
of intensity 0.9 Wb/ m?. The induced emf across the conductor is
a)1.26V b)252V ¢)5.04V d)25.2V

In the series LCR circuit shown the impedance is

a)200Q b)100Q ¢)300Q d)500 Q

An electrical device draws 2 kW power from ac mains voltage 223 V(rms). The current differs
lag in phase by ¢ = tan™ (— %) as compared to voltage. The resistance R in the circuit is
a)15Q b)20Q2 ¢)25Q d)301

In the question number 40, if velocity is normal in the shorter side then the voltage developed
is

a)2.3x10%V b)24x102V ¢)4.8x102V d)1.6x104V

The total charge induced in a conducting loop when it is moved in magnetic field depends on
a) the rate of change of magnetic flux b) initial magnetic flux
c) the total change in magnetic flux d) final magnetic flux

A pure resistive circuit element X when connected to an ac supply of peak voltage 200 V gives
a peak current of 5 A which is in phase with the voltage. A second circuit element Y, when
connected to the same ac supply also gives the same value of peak current but the current
lags behind by 90°. If the series combination of X and Y is connected to the same supply, what
will be the rms value of current?

a) %A b) %A c)2A d)5A

When an ac source of voltage V =V, sin100t is connected across a circuit, the phase
difference between the voltage V and current | in the circuit is observed to be 71'/4, as shown
in figure. If the circuit consists possibly only of RC or RL or LC in series, find possible values of
two elements.

a)R=1kQ,C = 10uF Db)R=1kQ,C = 1uF ¢)R=1kQ, L = 10mH
d) R = 10kQ, L = 10mH

A 100mH coil carries a current of 1A. Energy stored in its magnetic field is
a)0.5J b)0.05J c)1J d)0.1J

The self inductance of a long solenoid cannot be increased by
a) increasing its area of cross section b) decreasing its length
c) increasing the current through it  d) increasing the number of turns in it
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Phase difference between voltage and current in a capacitor in an ac circuit is

a)m b)w/2 ¢)0 d)n«/3

The self inductance of an inductor coil having 100 turns is 20 mH. The magnetic flux through
the cross-section of the coil corresponding to a current of 4 mA is:

a)2x10°Wb b)4x107"Wb ¢)8x107 Wb d)8x10° Wb

A coil of 40 henry inductance is connected in series with a resistance of 8 onm and the
combination is joined to the terminals of a 2 volt battery. The time constant of the circuitis_
a) 20 Seconds b) 5 Seconds c¢)1/5 Seconds d)40 Seconds

Two identical coaxial coils P and Q carrying equal amount of current in the same direction are
brought nearer. The current in
a) P increases while in Q decreases b) Q increases while in P decreases

c) both P and Q increases d) both P and Q decreases

A closed iron ring is held horizontally and a bar magnet is dropped through the ring with its
length along the axis of the ring. The acceleration of the falling magnet is
a)equaltog b)lessthang c) morethang

d) depends on the diameter of the ring and length of magnet

Energy in a current carrying coil is stored in the form of
a) electric field b) magnetic field c) dielectric strength d) heat

A series resonant LCR circuit has a quality factor (Q-factor) = 0.4. fR=2k{2, C =0.1 uF,,
then the value of inductance is :
a)0.1H b)0.064H c)2H d)5H

A 60 uF capacitor is connected to a 110 V (rms), 60 Hz ac supply. The rms value of current in
the circuit is
a)149A b)149A <cc)249A d)249A

In a LCR circuit having L = 8.0 henry, C = 0.5 yF and R = 100 ohm in series. The resonance
frequency in per second is :
a) 600 radian b) 600 Hz c¢) 500 radian d) 500 Hz

Alternating voltage (V) is represented by the equation, where V,, is the peak voltage
a)V(t) = Vet b) V(t) = Vpsinwt  ¢) V(t) = Vy,cotwt  d) V(1) = V,,tanwt

When the rate of change of current is unity, the induced emf is equal to

a) thickness of coil b) number of turns in coil c) coefficient of self inductance

d) total flux linked with coil

The primary winding of transformer has 500 turns whereas its secondary has 5000 turns. The
primary is connected to an A C supply of 20 V-50 Hz. The secondary will have an output
of

a)2V,5Hz b)200V,500Hz ¢)2V,50Hz d)200V,50 Hz

A charged 30 p Fcapacitor is connected to a 27 mH inductor. The angular frequency of free
oscillations of the circuit is :
a)1.1x10%rads? b)2.1x10%rads™? ¢)3.1x10%rads”’ d)4.1x103rads™
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A long solenoid with 10 turns per cm has a small loop of area 3 cm? placed inside, normal to
the axis of the solenoid. If the current carried by the solenoid changes steadily from 2 Ato 4 A
in 0.2 s, what is the induced voltage in the loop, while the current is changing?

a)4.2x108V b)2.8x108V ¢)7.3x10%V d)3.8x10°V

An alternating supply of 220 V is applied across a circuit with resistance 22 ) and impedance

44 ). The power dissipated in the circuit is
a) 1100W b) 550W c) 2200W d) (2200/3)W

A capacitor has capacity C and reactance X. If capacitance and frequency become double,
then reactance willbe

(where w is the angular resonance frequency).

a)d X b)X/2 c¢c)X/4 d)2X

Two coils have a mutual inductance of 0.005H. The current changes in the first coil according
to equation i = iy sin wt, ip = 10 Aand w = 1007 rad/s. The maximum value of emf in the
secondcoilis .

a)2r b)5r c)wm d)4nr

Assertion: In the phenomenon of mutual induction, self induction of each of the coil persists.
Reason: Self induction arises when strength of current in one coil changes. In mutual
induction, current is changing in both the individual coils.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)

If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

A varying current in a coil changes from 10 A to zero in 0.5s. If the average emf induced in the
coil is 220 V, the self-inductance of the coil is
a)bH b)6H c)11H d)12H

Which of the following graphs represents the correct variation of capacitive reactance Xc with
frequency v?

a) b) c) d)

= > [

An inductor of reactance 1 {2 and a resistor of 2 {) are connected in series to the terminals of
a 6 V (rms) ac source. The power dissipated in the circuit is
a)8W b)12W c¢)144W d)18W

A series LCR-circuit with R =20 €2, L=1.5Hand C = 35 ,LLF is connected to a variable
frequency 200 V ac supply. When the frequency of the supply equals the natural frequency of
the circuit, the average power transferred to the circuit in one complete cycle is

a) 200W b) 2000W c¢) 100W d) 4000W

The current drawn by the primary of a transformer, which steps down 200 V to 20 V to operate

a device of resistance 20 2 is (Assume the efficiency of the transformer to be 80 %)
a)0.125A b)0.225A ¢)0.325A d)0.425A



324. An e.m.f. of 5 volt is produced by a self inductance, when the current changes at a steady rate
from 3A to 2A in 1millisecond. The value of self inductance is:
a)Zero b)5H <¢)5000H d)5mH

325. Figure shows a circuit that contains three identical resistors with resistance R = 9.0 Q each,
two identical inductors with inductance L = 2.0 mH each, and an ideal battery with emfe = 18
V. The current'i' through the battery just after the switch closed is, ....:

i)

-y |‘:|L"|‘|I'|‘1 S

a)2mA b)0.2A c)2A d)4A
326. The natural frequency (wo) of oscillations in LC circuit is given by
a)i; - C)L d) vIC
2w /JIC T 2LC vIC
327. What is the value of inductance L for which the current is a maximum in a series LCR circuit

with C =10 yF and w= 1000/s?
a)10mH b)100mH c¢)1mH d)cannot be calculated unless R is known

328. A series LCR circuit with R=22 €2, L =1.5H and C = 40 pF'is connected to a variable
frequency 220 V ac supply. When the frequency of the supply equals the natural frequency of
the circuit, what is the average power transferred to the circuit in one complete cycle?

a) 2000W b) 2200W c) 2400W d) 2500W

329. An ac source is connected to a resistive circuits. Which of the following is true?
a) Current leads the voltage and both are in same phase
b) Current lags behind the voltage and both are in same phase
c) Current and voltage are in same phase
d) Any of the above may be true depending upon the value of resistance

330. A thin semicircular conducting ring (PQR) of radius 'r' is falling with its plane vertical in a
horizontal magnetic field B, as shown in figure. The potential difference developed across the
ring when its speed is v, is

MR VWIRGEL Bt opre

R X XX Xp H
¥ X-FE RN B .
a) Zero b) Bvar?/2 and P is at higher potential ¢) PrBv and R is at higher potential
d) 2rBv and R is at higher potential

331. A transformer is used to light 140 W, 24 V lamp from a 240 V ac mains. If the main current is
0.7 A, the efficiency of the transformer is
a)63.8% b)74% ¢)83.3% d)48%

332. A coil has resistance 30ohm and inductive reactance 20 ohm at 50 Hz frequency. If an ac
source of 200 volt, 100 Hz, is connected across the coil, the current in the coil will be

a)4.0A Db)8.0A c)j—f_gA d) 2.0 A



333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

Same as problem 4 except the coil A is made to rotate about a vertical axis. No current flows in
B if Ais at rest. The current in coil A, when the current in B (at t = 0) is counterclockwise and
the coil A is as shown at this instant, t =0, is

a) constant current clockwise. b) varying current clockwise.
c) varying current counterclockwise. d) constant current counterclockwise.

A 100 pF’ capacitor in series with a 40 () resistor is connected to a 100 V, 60 Hz supply. The
maximum current in the circuit is
a) 2.65A b)2.75A c¢c)2.85A d)2.95A

The unit of inductance is equivalent to

a) volt xampere ) second C) volt d ) volt x second
second volt x second ampere x second ampere

A particle of mass m, charge Q and kinetic energy T enters a transverse uniform magnetic field
of induction B. After 3 seconds the kinetic energy of the particle will be :

a)dT b)3T ¢)2T d)T

1.5 uF capacitor is charged of 60 V. The charging battery is then disconnected and a 15 mH
coil is connected in series with the capacitor so that LC oscillations occur. Assuming that the

circuit contains no resistance, the maximum current in this coil shall be close to :
a)0.8BA b)0.6A c)14A d)1.2A

A solenoid is connected to a battery so that a steady current flows through it. If an iron core is
inserted into the solenoid, the current will
a) increase b) decrease c)remains same d) first increase then decrease

Direction of current induced in a wire moving in a magnetic field is found using
a) Fleming's left hand rule b) Fleming's right hand rule c) Ampere's rule

d) Right hand clasp rule

A current carrying infinitely long wire is kept along the diameter of a circular wire loop, without
touching it. The correct statement(s) is (are)

a) the emf induced in the loop is finite if the current is constant

b) the emf induced in the loop is zero if the current is constant

c) the emf induced in the loop is zero if the current decreases at a steady state

d) both (b) and (c).

For an LCR circuit, the power transferred from the driving source to the driven oscillator is P
=12 Z cos ¢ . Then

a) the power factor cos ¢ < 0, P > 0.

b) the driving force can give no energy to the oscillator (P = 0) in some cases.

c) the driving force cannot syphon out (P < 0) the energy out of oscillator. d) all of these.
Assertion: The presence of large magnetic flux through a coil maintains a current in the coil if
the circuit is continuous.

Reason: Magnetic flux is essential to maintain an induced current in the coil.



343.

344.

345.

346.

347.

348.

349.

350.

351.

352.

353.

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)
If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

A cylindrical bar magnet is kept along the axis of a circular coil. If the magnet is rotated about
its axis, then:

a) A current will be induced in a coil b) No current will be induced in a coil

c) Only an e.m.f. will be induced in the coll

d) An e.m.f. and a current both will be induced in the coil

A short solenoid of radius a, number of turns per unit length nl' and length L is kept coaxially
inside a very long solenoid of radius b, number of turns per unit length n,. What is the mutual
inductance of the system?

a) ,u07rb2n1n2L b) y,oﬂ'aznanLz c) ,u07ra2n1n2L d) Nowb2n1n2 L?

A circuit draws a power of 550 W from a source of 220 V, 50 Hz. 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, what capacitance will have to be connected with it?

a) 4= x1072F b) - x1072F c¢) L x107%F d) - x 1072F

A loop, made of straight edges has six corners at A(0, 0, 0), B(L, 0, 0), C(L, L, 0), D(O, L, 0),

. AA
E(O, L, L) and F(0, 0, L). A magnetic field B = By (z + k) T is present in the region. The

flux passing through the loop ABCDEFA (in that order) is

a) BoL?Wb  b) 2BoL?Wb  ¢) /2 BoL?Wb  d) 4BoL?Wb

A rectangular coil of 20 tums and area of cross-section 25 sq cm has a resistance of 100W. If
a magnetic field which is perpendicular to the plane of coil changes at a rate of 1000 T/s, the
current in the coil is .

a)1TA b)50A c)0.5A d)5A

Two inductors of inductance L each are connected in series with opposite magnetic fluxes. The
resultant inductance is (Ignore mutual inductance)

a)zero b)L c¢)2L d)3L

A coil of 40 henry inductance is connected in series with a resistance of 8 ohm and the
combination is joined to the terminals of a 2 volt battery. The time constant of the circuit is :

a) 1/5seconds b) 40 seconds c) 20 seconds d) 5 seconds

Alight bulb is rated at 100W for a 220 V ac supply. The resistance of the bulb is
a)284 €} Db)384 2 c)484 () d)584 ()

In a series LCR circuit having L = 30 mH, R = 8 {) and the resonant frequency is 50 Hz. The
quality factor of the circuit is
a)0.118 b)11.8 ¢)118 d) 1.18

In the question number 42, the time lag between the current maximum and the voltage
maximum is
a)15.5ms b) 155ms c¢) 1.55ms d) 1.55s

Assertion: When the current in a coil changes, it induces a back emf in the same coil.
Reason: Emf is a measure of the inertia of the coil against the change of current through it.



a) If both assertion and reason are true and reason is the correct explanation of assertion.

b)
If both assertion and reason are true but reason is not the correct explanation of assertion.

c) If assertion is true but reason is false. d) If both assertion and reason are false.

354. As shown in the figure, a metal rod makes contact with a partial circuit and completes the
circuit. The circuit area is perpendicular to a magnetic field with B = 0.15 T. If the resistance of
the total circuit is 3 {2, the force needed to move the rod as indicated with a constant speed of
2 m s™ will be equal to

a)3.75x 103N b)2.75x 103N ¢)6.57x 10* N d)4.36 x 10*N

355. An inductor 20 mH, a capacitor 50 yF and a resistor 40 Q are connected in series across a
source of emfV = 10 sin 340 t. The power loss in A.C. circuit is :
a)0.51W b)0.67W ¢)0.76 W d)0.89W

356. In a series LCR circuit the voltage across an inductor, capacitor and resistor are 20 V, 20 V
and 40 V respectively. The phase difference between the applied voltage and the current in the
circuit is
a) 30° b)45° c¢)60° d)0°

357. A conductor is moving with the velocity v in the magnetic field and induced current is 1. If the
velocity of conductor becomes double, the induced current will be
a)0.51 b)151 c)21 d)25I1

358. A 30 ulF capacitor is connected to a 150 V, 60 Hz ac supply. The rms value of current in the
circuit is
a)17A b)1.7A c)1.7mA d)2.7A

359. If the self inductance of 500 turns coil is 125 mH, then the self inductance of the similar coil of
800 turns is
a)48.8 mH b)200mH «¢)290 mH d) 320 mH

360. An alternating current of frequency 'f' is flowing in a circuit containing a resistance R and a
choke L in series. The impedance of this circuit is

a) R+2mfL  b) /R? +4nf*L? c¢)v/R*+L? d)./R®+2rfL

361. The self inductance of the motor of an electric fan is 10 H. In order to impart maximum power
at 50 Hz, it should be connected to a capacitor of capacitance:
a)4duF b)8uF c)1puF d)2puF

362. When the plane of the armature of an a.c. generator is parallel to the field, in which it is
rotating



a) both the flux linked and induced emf in the coil are zero.

b) the flux linked with it is zero, while induced emf is maximum.
c) flux linked is maximum while induced emf is zero.

d) both the flux and emf have their respective maximum values.

363. In the given figure current from A to B in the straight wire is decreasing. The direction of
induced current in the loop is

a) clockwise b) anticlockwise c) changing d) nothing can be said



