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ALTERNATING CURRENT

1. Avresistor 30 ), inductor of reactance 10 (0 and capacitor of reactance 10 {1 are connected in series to an
AC voltage source e = BUOﬁsin(wt). The current in the circuit is

a) 10v2 A b) 10A c) 30v11A d) 30/V11 A
2. The natural frequency (wq) of oscillations in L - Ccircuit is given by
1 1 1 1
—_— b) —+/ ) — d) v
a) 2mic ]271' LC L]ﬂ )VLC

3. Anacsource of angular frequency w is fed across a resistor r and a capctior € in series. The current
registered is [. If the frequency of source is changed to @ /3 (maintaining the same voltage), the currentin
the circuit is found to be halved. Calculate the ratio of reactance to resistance at the original frequency w

3 2 1 4
a}j; b]\j; c}j; d]‘j;

4. When a DC voltage of 200 V is applied to a coil of self-inductance (?)H a current of 1 A flows through it.
But by replacing DC source with AC source of 200V, the current in the coil is reduced to 0.5 A. Then the
frequency of AC supply is
a) 100 Hz b) 75 Hz c) 60 Hz d) 50 Hz

5. The power factor of good choke coil is
a) Nearly zero h) Exactly zero c) Nearly one d) Exactly one

6. Aresistor of R = 60, an inductor of L = 1 H and a capacitor of € = 17.36 uF are connected in series with
an AC source. Find the @- factor.

a) 3.72 b) 40 c) 2.37 d) 80
7. Power dissipated in an LCR series circuit connected to an a.c. source of emf E is
1 4 2 b 2
P e =)
R

o F? [RZ +(Lw—$)2] Bk

d) 2
7 J R+ (Lo — =)
8. Avirtual current of 44 and 50 Hz flows in an ac circuit containing a coil. The power consumed in the coil is
240 W, If the virtual voltage across the coil is 100 V its inductance will be

1 1 1 1

aj — b)— c) — d) —
}311'H ]51'EH }71'1'“ ]gnH

9. Alamp consumes only 50% of peak power in an a.c. circuit. What is the phase difference between the

applied voltage and the circuit current
4 g T T q T
a)— = c) - =
I = g )3
10. A vertical ring of radius r and resistance R falls vertically. It is in contact with two vertical rails which are
joined at the top, figure. The rails are without friction and resistance. There is a horizontal uniform

magnetic field of magnitude B perpendicular to the plane of the ring and the rails, When the speed of the
ring is v, the current is the section PQ is
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11.

1Z.

13.

14.

15.

16.

17.

18.

a) Zero b) 2 Rrv 3 4 Rrv 8 Brv
R R R

Voltage V and current / in AC circuit are given by
V = 50sin(50t)volt

i = 50sin (sm 4 %)mA

The power dissipated in circuit is

a) 5.0 w b) 25 W c) 1.25W d) zero
In an LCR series resonant circuit which one of the following cannot be the expression for the Q-factor
wl 1 L1 R
a) — b) — c) == d) —
)R ) oCR } J: R Te

Which one of the following curves represents the variation of impedance (£) with frequency f in series
LCR circuit

o v

The frequency for which a 5 yuF capacitor has a reactance ofﬁ ohm is given by

100 1000

a) TMHZ b) Hz c)

T 1000

The peak value of an alternating current is 5 A and its frequency is 60 Hz. Find its rms value and time
taken to reach the peak value of current starting from zero.

a) 3.536A; 4.167 ms b) 3.536 A;15 ms c) 6.07 A; 10 ms d) 2.536 A; 4.167 ms
The resistance of an R-L circuit is 10 Q. An emf E, applied across the circuit at @ = 20 rad s . If the

Hz d) 1000 Hz

current in the circuit is %, what is the value of L7

a) 05H b) 2.25 H c)39H d)1.0H

In a circuit, the current lags behind the voltage by a phase difference of /2, the circuit will contain which

of the following?
a) Only R b) Only C c) Rand C d) Only L
In the circuit shown below, the key K'is closed at £= 0. The current through the battery is

A

iy tt = 0and 4 tt
a)————att = Qand— att =
)JR,Z + R? Ry
V(R,+R3)

|4
—att = 0and———— att =
b]Rza and R.E, a o0
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19.

20.

21.

A

23.

24.

25.

26.

27.

28.

29,

VR,R,

cl—att = Dand————=att = o
)&, JRZ + RZ
V(R{+Rz) Vv
d)———att = Dand— att = oo
)RR, R,

In a circuit, the value of the alternating current is measured by hot wire ammeter as 10 ampere. Its peak
value will be

a)10 A b) 20 A c) 14.14 A d) 7.07 A

In an electrical circuit R, L, C and an a.c. 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 /3. If instead, C is
removed from the circuit, the phase difference is again /3. The power factor of the circuit is

a) 1/2 b) 1/vZ c) 1 d) v3/2

The power factor of an AC circuit having resistance fand inductance £ (connected in series) and an
angular velocity w is

a) R/wl b) R/(R? + w?l?)V/? ¢) wL/R d) R/(R? — w?l*)Y/?

A uniformly wound solenoidal coil of self inductance 1.8 x 10™* H and resistance 6 (1 is broken up into two
identical coils. These identical coils are then connected in parallel across a 12 V battery of negligible
resistance. The time constant of the current in the circuit and the steady state current through battery is
a)3 x107°s,8A b) 1.5 x107°5,8A ¢) 0.75 x107*s,4 A d)6 x107°s,2A

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

The number of turns in a secondary coil is twice the number of turns in primary. A leclanche cell of 1.5V is
connected across the primary. The voltage across secondary is

a)1s5 vV b) 3.0V c) 240V d) Zero

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

a) Thickness of coil b) Number of turns in coil ¢) Coefficient of self- d) Total flux linked with
induction coil

A coil of wire of certain radius has 100 turns and a self inductance of 15 mH. The self inductance of a
second similar coil of 500 turns will be

a) 75 mH b) 375 mH ¢) 15 mH d) None of these

The coefficient of induction of a choke coil is 0.1H and resistance is 12Q. If it is connected to an alternating
current source of frequency 60 Hz, then power factor will be

a) 0.32 b) 0.30 c) 0.28 d) 0.24

A square loop of side a placed in the same plane as a long straight wire carrying a current i. The centre of
the loop is at a distance r from the wire, where r >> g, figure. The loop is moved away from the wire with
a constant velocity v. The induced emfin the loop is

a
’ — -
ik I ¥
-1—?"'—.-*
Hot a v ol a® v Mol v poi a® v
- { o} [l d
) 2nr 2mrd ;. 2n ) 2wre

Voltage and current in an ac circuit are given by

. w . s
v = 5sin (100mt — ) and I = 4sin (100 7t + %)
a) Voltage leads the current by 30°
c) Current leads the voltage by 60°

b) Current leads the voltage by 30°
d) Voltage leads the current by 60°
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30. A coilis wound on a core of rectangular cross-section. If all the linear dimensions of core are increased by
a factor 2 and number of turns per unit length of coil remains same, the self-inductance increases by a

factor of
a) 16 b) 8 c) 4 d) 2
31. The phase angle between e.m.f. and current in LCR series as circuit is
Tt T
Oto= — ) —
a) > b) 1 c) 5 d)m

32. The primary winding of a transformer has 200 turns and its secondary winding has 50 turns. If the current
in the secondary winding is 40 A, the current in the primary is

a)10A b) 80 A c) 160 A d) 800 A
33. The initial phase angle for i = 10sinwt + 8 cos wt is
4 5 4
a) tan! (g) b) tan™?! (E) ¢) sin~?! (g) d) 90°
34. Aninductor is connected to an AC source. When compared to voltage , the current in the lead wires
a) Is ahead in phase by o b) Lags in phase by«
c) Is ahead in phase byg d) Lags in phase hyg
35. Anac supply gives 30 V r. m. s. which passes through a 10 {l resistance. The power dissipated in it is
a) 902 W b) 90 W c) 452 W d) 45 W
36. Inaseries LCR circuit, operated with an ac of angular frequency w, the total impedance is
241/2
a) [R? + (Lw — Cw)?]V/2 b) |2 + (L - L)
Cw
1 21-1/2 1 2 1/2
e+ - o+ a2
J["'f” Cm] )(.{d)-#-mcm

37. An LCR series circuit is at resonance. Then
a) The phase difference between current and voltage is 90°
b) The phase difference between current and voltage is 45°
c) Its impedance is purely resistive
d) Its impedance is zero
38. The voltage of domestic ac is 220 volt. What does the represent
a) Mean voltage b) Peak voltage
c) Root mean voltage d) Root mean square voltage
39. Inan ideal transformer, the voltage is stepped down from 11 kV to 220 V. If the primary current be 100 A,
the current in the secondary should be

a) 5 kA b) 1 kA ¢) 0.5 kA d) 0.1 kA
40. Ifan 8 resistance and 6 {1 reactance are present in an ac series circuit then the impedance of the circuit
will be
a) 20 ohm b) 5 ohm c) 10 ohm d) 142 ohm

41. 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 + 2nfL b) /R? + 4n2f212 c) R? + 12 d) /R? + 2nfL

42. The process by which ac is converted into dc is known as

a) Purification b) Amplification c) Rectification d) Current amplification
43. The frequency of an alternating voltage is 50 cycles/sec and its amplitude is 120V, Then the r.m. s. value

of voltage is

a) 101.3V b) 84.8V c) 70.7V d) 56.5V

44, Aninductor (£ = 100 mH), a resistor (R = 100 Q) and a battery (£= 100 V) are initially connected in
series as shown in figure. After a long time the battery is disconnected after short circuiting the points 4
and B.
The current in the circuit 1 ms after the short circuit is
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"UU%F_'
<
R<
A B ’
R — F——-—
E
a)1/e A b)e A c) 0.1 A d)1A
45. % has the dimensions to
a) Time b) Mass c) Length d) Frequency

46. The instantaneous values of current and emf in an ac circuitare | = 1/v/2 sin314 t amp and E =
VZsin(314 t — /6) V respectively. The phase difference between E and I will be
a) —m/6rad b) —n/3 rad c) n/6rad d) /3 rad

47. The variation of the instantaneous current (/)and the instantaneous emf (F) in a circuit is as shown in fig.
Which of the following statements is correct

af2; 372
aQ ;r\/z_,_r ak
a) The voltage lags behind the current by /2 b) The voltage leads the current by n/2
c) The voltage and the current are in phase d) The voltage leads the current by

48. lnat- Rcircuit, the value of Lis (%)H and the value of Ris 30 (1. If in the circuit, an alternating emf of

200V at 50 cycle/s is connected, the impedance of the circuit and current will be

a) 114 0,175 A b) 30.7 0,65 A c) 40.4 0,5 A d)500,4 A
49. Inan 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

50. A 100V, AC source of frequency 500 Hz is connected to an L-C-Rcircuit with Z=8.1 mH, C = 125 uF, R =
10 Q all connected in series as shown in figure. What is the quality factor of circuit?

{—
L C R

)
&

a) 2.02 b) 2.5434 c) 20.54 d) 200.54
51. A constant voltage at different frequencies is applied across a capacitance € as shown in the figure. Which
of the following graphs correctly depicts the variation of current with frequency

Signal

Generator -]
Qv L

(A

&
a) b) . c) 1 d]i{

o o o)
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52. 1f the value of potential in an ac circuit is 10V, then the peak value of potential is
10 20
a)— b) 10v2 c) 20v2 d)—
) S e &

53. Inthe circuit shown in figure switch S is closed at time t = 0. The charge which passes through the battery
in one time constant is

L R
OO ———AW
, 2
E S
EL el, eR*E L
S 7 d E(_)
e RZ )ER 99— VE(R

54. Atransformer is used to light 140 W, 24 V lamp from 240 V AC mains. The current in the mains is 0.7 A.
The efficiency of transformer is nearest to
a) 90% b) 80% c) 70% d) 60%

55. Inan L — R circuit to a battery, the rate at which energy is stored in the inductor is plotted against time
during the growth of current in the circuit. Which of the following, figure best represents the resulting

curve?
dul
dt
a)
=
0 time
dul
dt
AN
0 time
duf
dt
c)
0 time
D duh
dt
-
@] time
56. Anacsource is rated at 220V, 50 Hz. The time taken for voltage to change from its peak value to zero is
a) 50 sec b) 0.02 sec c) 5 sec d) 5x 1072 sec
57. The maximum voltage in DC circuit is 282V. The effective voltage in AC circuit will be
a) 200V b) 300V c) 400V d) 564V
58. The capacity of a pure capacitor is 1 farad. In dc circuits, its effective resistance will be
a) Zero b) Infinite c) 1 ohm d) 1/2 ohm
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59. Aninductive 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) 0.3Z2 amp b) 0.16 amp c) 0.48 amp d) 0.80 amp
60. The time taken by an alternating current of 50 Hz in reaching from zero to its maximum value will be
a)0.5s b) 0.005 s c) 0.05s d)5s
61. If coefficient of self induction of a coil is 1 H, an emf of 1V is induced, if
a) Current flowingis 1 A b) Current variation rate is 1 As™!
¢) Current of 1 A flows for one sec d) None of the above

62. A parallel plate capacitor Cwith plates of unit area and separation ds filled with a liquid of dielectric
constant K= 2. The level of liquid is % initially. Suppose the liquid level decreases at a constant speed v, the

time constant as a function of time tis.

6&,R (15d + 9vt)eoR 6&,R (15d — 9vt)g,R

R Y)3az avi—oviE O 5d—3ur Y 37+ 3av — 9vie2
63. If the coils of a transformer are made up of thick wire, then

a) Eddy currents loss will be more b) Magnetic flux leakage is reduced

c) Joule's heating loss is increased d) Joule's heating loss is reduced
64. The peak value of 220 volts of ac mains is

a) 155.6 volts b) 220.0 volts c) 311.0 volts d) 440 volts

65. An alternating emf is applied across a parallel combination of a resistance R, capacitance € and an
inductance L.If I, I;, I are the current through R, L and C respectively, then the diagram which correctly
represents the phase relationship among iy, I;, I and source emf £, is given by

I-.l} I b) s C) Ie d] In
E E E £
In I Ie Ie
Ie Ie I It

66. The time constant of the given circuit is
e

3R

3RC 6RC S5RC d) None of these
67. A solenoid has 2000 turns wound over a length of 0.30 m. The area of its cross section is 1.2 x 1073 m?,
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 s, then the emf induced in the coil is equal to
a)6 x 107V b) 4.8 x 1072V c) 6 x107?V d) 48 kV
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68. The potential difference V and the current i flowing through an instrument in an ac circuit of frequency f
are given by VV = 5coswt volts and [ = 2 sinwt amperes (where w = 2Zrf). The power dissipated in the
instrumentis
a) Zero byiow c)5W d)25W

69. Anem.f. E = 4 cos(1000t) volt is applied to an LR-circuit of inductance 3 mf and resistance 4 ohms. The
amplitude of current in the circuit is
a) %fl b)1.04 c) ;A d)084

70. A coil of inductive reactance 31 has a resistance of 8Q. It is placed in series with a condenser of
capacitative reactance 25(). The combination is connected to an a.c. source of 110 volt. The power factor
of the circuit is
a) 0.80 b) 0.33 c) 0.56 d) 0.64

71. The expression for magnetic induction inside a solenoid of length L, carrying a current i and having N

number of turns is

po N | ; Ky ; N%
a) AeT i b) uoNLi c) = NLi d) p T;

72. Inan LR-circuit, the inductive reactance is equal to the resistance R of the circuit. An e.m.f. E = Ej, cos(wt)
is applied to the circuit. The power consumed in the circuit is

2 2 2 2
a)E b) Zo. ok a4 Zo
R 2R 4R 8R
73. Inan AC circuit, the current lags behind the voltage by /3. The components of the circuit are
a) Rand L b) Land € c) Rand € d) Only R

74. The instantaneous value of current in an A.C. circuitis [ = 2sin(100 7 t 4+ r/3) A. The current will be

maximum for the first time at

1 1 1 1
a) £ =755 T At =756 )t=250°

75. Avresistor R, an inductor L and a capacitor C are connected in series to an oscillator of frequency n, if the
resonant frequency is n,, then the current lags behind voltage, when
aln=0 byn <n, c)n=n, djn>n,

76. During a current change from 2 Ato 4 Ain 0.05 s, 8 V of emf is developed in a coil. The coefficient of self-
induction is
a)01H b) 0.2 H ¢) 04H d) 0.8H

77. Inan L — R circuit shown in above figure switch S is closed at time t = 0. If e denotes the induced emf
across inductor and {, the current in the circuit at any time ¢, then which of the following graphs, figure
shows the variation of e with {7

[ i i H

78. Let C'be the capacitance of a capacitor discharging through a resister A Suppose t; is the time taken for
the energy stored in the capacitor to reduce to half its initial value and t, is the time taken for the charge to

reduce to one-fourth its initial value. Then the ratio ;—1will be
2

a) 1 b1 9l d) 2
2 4
79. 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
80. The impedance of a circuit consists of 3 ohm resistance and 4 ohm reactance. The power factor of the
circuit is
a) 0.4 b) 0.6 c) 0.8 d) 1.0
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81. A220V,50 Hz ac source is connected to an inductance of 0.2 H and a resistance of 20 ohm in series. What
is the current in the circuit
a)10A4 b)5A4 c) 33.34 d)3.33 4

82. Atransformer is having 2100 turns in primary and 4200 turns in secondary. An AC source of 120V, 10 A is
connected to its primary. The secondary voltage and current are

a) 240 V,5A b) 120V, 10 A c) 240V, 10 A d) 120V,20 A
83. Ifinstantaneous current is given by i = 4 cos(wt + ¢) amperes, then the r.m. s value of current is
a) 4 amperes b) 2v/Z amperes ¢) 42 amperes d) Zero amperes

84. When an AC source of emf e = E; sin(100t) is connected across a circuit, the phase difference between

the emf e and the current 7in the circuit is observed to be % , as shown in the diagram. If the circuit

consists possibly only of R - Cor R - Lor L - Cin series, find the relationship between the two elements

A

i e
am = P
: »
. '
v i} i »
i i
' A (3 X
v ' i p
v ¥ '
' i .
1}
! i -
. >
" ]
r
. .
L} ;
LY
2
“
Sy

Q) R=1kQ,C=10uF b)R=1kQC=1uF ¢ R=1kQL=10H d)R=1kQL=1H

85. Ifa current/ given by [, sin (wt - %} flows in an ac circuit across, which an ac potential of £ = £y sinwt

has been applied, then the power consumption P in the circuit will be
Eoly

a)P=— b) P =2E,l, g P=— d)P=0

86. Aresistance R, inductance L and capacitor C are connected in series to an oscillator of frequency f. If
resonant frequency is f, then current will lag the voltage when
a)f=0 b) f < fr af=r d) f>fr
87. A generator produces a voltage that is given by V = 2405sin 120 ¢, where t is in seconds. The frequency
and r.m. s. voltage are
a) 60 Hz and 240V b) 19 Hz and 120V c¢) 19 Hzand 170V d) 754 Hzand 70 V
88. A 50V AC is applied across an R-C (series) network. The rms voltage across the resistance is 40 V, then the
potential across the capacitance would be
a) 10V b)20V c) 30V d)40v
89. An alternating voltage e = 200 sin 100 t is applied to a series combination R = 30 () and an inductor of
400 mH. The power factor of the circuit is
a) 0.01 b) 0.2 c) 0.05 d) 0.6
90. Isit possible

15A
10A
5A
a) Yes b) No
c) Cannot be predicted d) Insufficient data to reply
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91. The figure shows variation of R, X; and X, with frequency f in a series L, C, R circuit. Then for what
frequency f in aseries L, C, R circuit. Then for what frequency point, the circuit is inductive

AB C
a)A b) B c) C d) All points

92. Inthe inductive circuit given in the figure, the current rises after the switch is closed. At instant when the
current is 15 m4, then potential difference across the inductor will be

400002 12mH
2400
L
&)
a) Zero b) 240V c) 180V d) 60V
93. 1f L and R represent inductance and resistance respectively, then dimension of L /R will be
a) [ML°T®] b) [MPLOT 1) c) [M°L°T-2] d) [M°LT?]

94. Two identical incandescent light bulbs are connected as shown in figure. When the circuit is an AC voltage
source offrequenq: f, which of the following observation will be correct

Bulb by L (% Bulb b,

a} Both bulbs will glow alternatively
b) Both bulbs will glow with same brightness provided f = —,J(l/LC

c) Bulb by will light up initially and goes off, bulb b, will be ON constantly
d) Bulb b; will blink and bulb b, will be ON constantly

95. When a coil carrying a steady current is short circuited, the current in it, decreases n time in time ¢t;. The
time constant of the circuit is

} .’n n n- 1

96. Following figure shows an ac generator connected to a “block box" through a pair of terminals. The box

contains possible R, L, C or their combination, whose elements and arrangements are not known to us.
Measurements outside the box reveals t

Lo
) toIny d) n

e = 75sin(sin wt) volt,
i = 1.5sin(wt + 45%) amp. The wrong statement is
a) There must be a capacitor in the box b) There must be an inductor in the box
¢) There must be a resistance in the box d) The power factor is 0.707
97. An L -C- Rcircuit of R = 100 Q is connected to an AC source 100 V, 50 Hz. The magnitude of phase
difference between current and voltage is 30°. The power dissipated in the L - - Rcircuitis
a) 50w b) 86.6 W c) 100 W d) 200 W
98. Ina circuit L, Cand R are connected in series with an alternating voltage source of frequency f. The
current leads the voltage by 45° The value of Cis
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1 1 1 1
) x F @afL+R) ) @rfL+ B ) 2nf rfL —R) W r@nfi-n
99. If the total charge stored in the LC circuitis @y, then fort = 0

itoris 0 = LS
a) The charge on the capacitor is @ = @y cos (2 + \@)

b) The charge on the capacitoris @ = @, cos (g = v,%)

c) The charge on the capacitoris ¢ = —LC C;TS

SR i -
d) The charge on the capacitoris @ = e i
100. In L - € - Rseries circuit the resonance condition in terms of capacitive reactance (X.) and inductive

reactance (X)) is

a}XC+XL=0 b]XCZD C}XL=0 d]XC—XL=0
101. What is the average value of the AC voltage over one complete cycle?
2V |74
3} Zero b] Voo C} ;‘:ax d] rr;'ax

102. A current of 10 A in the primary coil of a circuit is reduced to zero. If the coefficient f mutual inductance is
3H and emfinduced in secondary coil is 30 kV, time taken for the change of current is
a)10%s b) 10%s £) 1% d)107%s

103. A square metal wire loop PQRS of side 10 cm and resistance 1 Q is moved with a constant velocity v, ina
uniform magnetic field of induction B = 2 Whm?, as shown in figure. The magnetic field lines are
perpendicular to the plane of the loop (directed into the paper). The loop is connected to network ABCD of
resistors each of value 3 ). The resistance of the lead wires SB and RD are negligible. The speed of the
loop so as to have a steady current of mA in the loop is

a) 2ms™! b)2 x 107?ms™? c) 20ms™! d) 200 ms™?
104. A conducting rod PQ of length L = 1.0 m is moving with a uniform speed v = 2.0 ms™?
magnetic field = 4.0 T directed into the paper. A capacitor of capacity € = 10 uF is connected as shown in

in a uniform

figure. Then,
X X XX
P
XA 4 X =
T, =\
xB| x X
0
X X X %
a) gy = —80uC and qg = +80u C b) g4 = +80u C and gz = —80u €
d) Charge stored in the capacitor increases
€)qs=0=gqp

expotentially with time

105. For a large industrial city with much load variations, the DC generator should be
a) Series wound b) Shunt wound ¢) Mixed wound d) Any

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

107.In L - € - Rcircuit, an alternating emf of angular frequencyw is applied then the total impedance will be

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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1

1/2 2

a) [(Rm)z - (Lw —é)zl

s -]

2 1/2
) [R? + (Lw — Cw)?]/? d) [R2+(Lw—%) ]

108. 2—: pF capacitor and 3000-ohm resistance are joined in series to an ac source of 200 volt and 50sec™!

frequency. The power factor of the circuit and the power dissipated in it will respectively be
a) 0.6, 0.06 W b) 0.06, 0.6 W c) 0.6, 48 W d) 4.8, 0.6 W
109. For series LCR circuit, wrong statement is
a) Applied e.m.f. and potential difference across resistance are in same phase
b) Applied e.m.f. and potential difference at inductor coil have phase difference of /2
c) Potential difference at capacitor and inductor have phase difference of m/2
d) Potential difference across resistance and capacitor have phase difference of 7 /2
110. An ideal coil of 10 H is connected in series with a resistance of 5 {1 and a battery of 5 V. 2s after the
connection is made, the current flowing (in ampere) in the circuitis
a)(1-e) b) e c)e ! d)(1—e™
111. If a current of 3 A flowing in the primary coil is reduced to zero in 0.001 s, the induced emf in between the
two coils is 15000 V, the coefficient of mutual induction is

a) 0.5H b) 5 H ¢) 1.5H d)10H
112. The power factor of LCR circuit at resonance is
a) 0.707 b) 1 ¢) Zero d) 0.5

113. Attime t= 0, a battery of 10 V is connected across points Aand Fin the given circuit. If the capacitors have
no charge initially, at what time (in second) does the voltage across them become 4 V?
(TakeIn5=1.6,In3=1.1)

2M Q0 2pF
A ' B
2M N 2uF
a) 2 b) 3 c) 2.5

3

d) 3

114. An air cored coil has a self-inductance of 0.1 H. A soft iron core of relative permeability 100 is 1/10 th. The
value of self-inductance now becomes
a) 1 mH b) 10 mH c) 04 H d) 0.8 H

115. The armature of a shunt wound motor can with stand current up to 8A before it overheats and it damaged.
If the armature resistance is 0.5 £, minimum back emf that must be motor is connected to a 120 Vline is
a) 120V b) 116V c) 124V d)4v

116. In the circuit shown below what will be the readings of the voltmeter and ammeter? (Total impedance of
circuitZ = 100 Q)

FT—AWAWWA—
300 v 3% v ©
eﬂ Hz
220 V
a) 200V, 1A b) 800V, 2 A c) 100V,2 A d)220V,22A
117. In the non-resonant circuit, what will be the nature of the circuit for frequencies higher than the resonant
frequency
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a) Resistive b) Capacitive c) Inductive d) None of the above
118. In AC circuit a resistance of R () is connected in series with an inductance L. If the phase difference
between the current and voltage is 45°, the inductive reactance will be

a) Rf2 b) R/4 c) R d) None of the above
119. The current in series LCR circuit will be maximum when o is

a) As large as possible b) Equal o natural frequency of LCR system

¢) VIC d) J/1/LC

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

R, R, R} R:
a) — b)+= ) = d) —
) R, ) R, ) R, ) R
121. Which of the following quantities remains constant in a step-down transformer ?
a) Current b) Voltage c) Power d) None of these

122. The voltage of an ac source varies with time according to the equation VV = 100 sin 100wt cos 100wt where
tis insecond and V is in volts. Then
a) The peak voltage of the source is 100 volts
b) The peak voltage of the source is 50 volts
¢) The peak voltage of the source is 100/+/Z volts
d) The frequency of the source is 50 Hz
123. At high frequency, the capacitor offer

a) More reactance b) Less reactance c) Zero reactance d) Infinite reactance
124. A circuit has a resistance of 12 ) and an impedance of 15 (1. The power factor of the circuit will be
a) 0.8 b) 0.4 c) 1.25 d) 0.125

125. An inductance of 1 mH a condenser of 10 uF and a resistance of 50 () are connected in series. The
reactances of inductor and condensers are same, The reactance of either of them will be

a) 100 0 b) 300 c)320 d)100
126. The current flowing in a step down transformer 220 V to 22 V having impedance 220 Q is
a)1A b)0.1A c) 2mA d) 0.1 mA

127.1fE = 100 sin(100¢t) volt and I = 100 sin (100t + %) mA are the instantaneous values of voltage and

current, then the r.m. s. values of voltage and current are respectively

a) 70.7V,70.7mA b) 70.7V,70.7A c) 141.4V,141.4mA d) 141.4V,141.44
128. An ideal choke draws a current of 8 A when connected to an AC supply of 100 V, 50 Hz. A pure resistor

draws a current of 10 A when connected to the same source. The ideal choke and the resister are

connected in series and then connected to the AC source of 150 V, 40 Hz. The current in the circuit

becomes

15 b) 8 A c) 18 A d) 10 A
—A
a) 7z
129. 1f A and B are identical bulbs, which bulb glows brighter

100 mH A
— B ‘AL

©
a) 4 b) B c) Both equally bright d) Cannot say
130. A 280 ohm electric bulb is connected to 200V electric line. The peak value of current in the bulb will be
a) About one ampere b) Zero c) About two ampere d) About four ampere

131. If E, represents the peak value of the voltage in an ac circuit, the r. m. s value of the voltage will be

E E E E
a}?ﬂ b]?‘:’ C)T:?r d]T%
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132

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

In L - Rcircuit, resistance is 8 {1 and inductive reactance is 6 (1, then impedance is

a)2Q b) 14 Q c) 48 d) 102

The root mean square value of the alternating current is equal to

a) Twice the peak value b) Half the peak value

c) %times the peak value d) Equal to the peak value

What will be the phase difference between virtual voltage and virtual current, when the current in the
circuit is wattles

a) 90° b) 45° c) 180° d) 60°

Power factor is maximum in an LCR circuit when

a) X, =X; b)R=10 )X, =0 d) X =0

The output current versus time curve of a rectifier is shown in the figure. The average value of output

current in this case is

Current

Time

i by 2 o2 d) Iy
2 T

In a series resonant L - €' - Rcircuit, the voltage across Ris 100 Vand R = 1k Q with € = 2uF. The
resonant frequency w is 200 rads . At resonance the voltage across L is

a)25x 1072V b) 40V c) 250V d)4x1073V

In the previous question, if the direction of i is reversed, (Vg — V;) will be

a) 20V b) 15V c) 10V d)5V

The instantaneous voltage through a device of impedance 20 () is e = 80 sin 100 xt. The effective value of

the current is

a)3A b) 2.828 A c) 1.732 A d)4A

In an R-Ccircuit while charging, the graph of In/ versus time is as shown by the dotted line in the adjoining
diagram where /is the current. When the value of the resistance is doubled, which of the solid curves best
represents the variation of In 7 versustime?

In/
— s
L. TR
""R‘::h:_"_:_‘_:_—-..
K\“‘n,_ Ay
- t
a) P b) @ )R d) s
The resistance of a coil for dc is in ohms. In ac, the resistance
a) Will remain same b) Will increase c) Will decrease d) Will be zero
The current i in the circuit shown here varies with time ¢ is
ANV
R
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i1 i i i
) / b) ‘i ) d) ‘ i’
i t I

f

143. A circuit has a resistance of 11(), an inductive reactance of 252 and a capacitative resistance of 180. It is
connected to an ac source of 260V and 50Hz. The current through the circuit (in amperes) is
a) 11 b) 15 c) 18 d) 20

144, The reading of ammeter in the circuit shown will be
(a)

Lxeso ® 0@

-

X, =50 R =550

a) 24 b)24 A c) Zero d) 1.7 A

145. A step-up transformer is used on a 120 V line to provide a potential difference of 2400 V. If the primary
coil has 75 turns, the number of turns in the secondary coil is
a) 150 b) 1200 c) 1500 d) 1575

146. A coil of inductance 300 mH and resistance 2 Q is connected to a source of voltage 2V. The current reaches
half of its steady state value in
a) 0.05s b)0.1s c) 0.15s d)0.3s

147. An alternating e.m.f. of angular frequency w is applied across an inductance. The instantaneous power
developed in the circuit has an angular frequency
a) w/4 b) w/?2 c) w d) 2w

148. A 10 ohm resistance, 5 mH coil and 10 gF capacitor are joined in series. When a suitable frequency
alternating current source is joined to this combination, the circuit resonates. If the resistance is halved,
the resonance frequency
a) Is halved b) Is doubled c) Remains unchanged  d) In quadrupled

149. There is a 501 resistance in an ac, circuit. Inductance of 0.1H is connected with it in series. If equation of ac
e.m.f. is 5 5in 50¢, then the phase difference between current and e.m.f. is

n N n d)0

2) 5 )z J7

150. In the alternating current shown in the figure, the currents through inductor and capacitor are 1.2 amp
and 1.0 amp respectively. The current drawn from the generator is

gLLLLDItR

L
11
L]

(o4
)
oy
A.C. generator
a) 0.4 amp b) 0.2 amp c) 1.0 amp d) 1.2 amp
151. In a region of uniform magnetic induction B = 10~?tesla, a circular coil of radius 30 ¢m and resistance
m? ohm is rotated about an axis which is perpendicular to the direction of B and which forms a diameter of
the coil. If the rotates at 200 rpm the amplitude of the alternating current induced in the coil is
a) 4m? mA b) 30 mA c) 6 mA d) 200 mA
152. Inan L - € - Rcircuit, capacitance is changed from Cto 2. For the resonant frequency to remain
unchanged, the inductance should be changed from £ to

a) 4L b) 2L c) L/2 d) L/4

153. A bulb and a capacitor are in series with an ac source. On increasing frequency how will glow of the bulb
change
a) The glow decreases b) The glow increases
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c) The glow remain the same d) The bulb quenches
154. An alternating voltage is represented as E = 20 sin 300t. The average value of voltage over one cycle will
be

a) Zero b) 10 volt c) 20V2 volt d) Tvo!t

155. The magnet in figure rotates a shown on a pivot through its center. At the instant shown, what are the
directions of the induced currents

C“tﬂiﬂilil) QHIIDIDID

A B c D
n

a)AtoBandCto D b)BtoAandCto D

c)AtoBand Dto € dBtoAand Dto C

156. A magnet is suspended lengthwise from a spring and while it oscillates, the magnet moves in and out of the
coil C connected to a galvanometer G. Then as the magnet oscillates.

a) G shows no deflection b) G shows deflection on one side
c) Deflection of G to the left and right has constant  d) Deflection of G to the left and right has decreasing
amplitude amplitude

157. Current growth in two L — R circuits (ii) and (iii) is as shown in figure (i). Let L, L,, Ry and R, be the
corresponding values in two circuits. Then

(ii) (iii)
a}L1>L2 b]L:l(Lz C}Rl:’Rz d]R]_:R
158. An electric heater rated 220 V and 550 W is connected to A.C. mains. The current drawn by it is

a)0.84 b)25A4 c)04A d)1.254

159. A resistor and a capacitor are connected in series with an AC source. If the potential drop across the
capacitor is 5 V and that across resistor is 12 V, then applied voltage is
a)13v b) 17V c)5V d)12v

160. An inductor of 2 H and a resistance of 10 1 are connected in series with a battery of 5 V. the initial rate of
change of current is
a) 0.5As™! b) 2.0 As~! c) 25As7! d) 0.25 As?!

161. A conducting wire frame is placed in a magnetic field, which is directed into the paper, figure. The
magnetic field is increasing at a constant rate. The directions of induced current in wires AB and €D are

x x ® x C*

a)AtoBandCto D b)BtoAandCto D
c)AtoBandDto € d)BtoAdandDto C

162. A pure inductive coil of 30 mH is connected to an AC source of 220 V, 50 Hz. The rms current in the coil is
a) 50.35 A b) 23.4 A c) 305 A d)123A

J
7 . | g .
T
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163. In an ac circuit, V and [ are given by
V' =100sin (100 ¢t) volts,I = 100sin (IOGt + g) mA. The power dissipated in circuit is

a) 10* watt b) 10 watt c) 2.5 watt d) 5 watt
164. Two connectric and coplanar circular coils have radii @ and b as shown in figure. Resistance of the inner coil
is R. Current in the other coil is increased from O to i, then the total charge circulating the inner coil is

41 pgiab b) ol a mh? 9 Up b d) o i a?
2R 2Zab 2R 2Rb
165. A circuit area is 0.01 m? is kept inside a magnetic field which is normal to its plane. The magnetic field
changes from 2 T to 1 T in 1 millisecond. If the resistance of the circuit is 2f). The amount of heat evolved is
a) 0.05] b) 50] c) 0.50] d) 500]
166. In an AC circuit the emf{ ¢) and the current (/) at any instant are given respectively by
e = E,sinwt
i = Iysin(wt — ¢)
The average power in the circuit over one cycle of AC is

Egl Eqyl
a}% b) ——sin¢ c) %CUS(IJ d) Eyl,

167. A copper rod of mass m slides under gravity on two smooth parallel rails | distance apart and set at an angle
0 to the horizontal. At the bottom, the rails are joined by a resistance R, figure. There is a uniform magnetic
field B perpendicular to the plane of the rails. The terminal velocity of the rod is

mgR tang b mgR cotd mgR sinf d mgR cost
B2[2 )z RTIE )5
168. Reactance of a capacitor of capacitance CuF for ac frequency 4;;0;‘1":-3 is 250 The value C is
a) 50uF b) 25uF c) 100uF d) 75uF
169. A choke coil has
a) High inductance and low resistance b) Low inductance and high resistance
¢) High inductance and high resistance d) Low inductance and low resistance

170. Two coils A and B have coefficient of mutual inductance M = 2ZH. The magnetic flux passing through coil A
changes by 4 Wb in 10 s due to change in current in B. Then
a) Change in current in B in this time interval is 0.5 A b) Change in current in B in this time interval is 8 A
¢) The change in current in B in this time interval is 2d) A change in current of 1 A in coil A will produce a

A change in flux passing through B by 4 Wb

171. In an ac circuit the reactance of a coil is \/3 times its resistance, the phase difference between the, voltage
across the coil to the current through the coil will be
a) m/3 b)m/2 c) m/4 d) /6

172. The phase difference between the voltage and the currentin an ac circuit is /4. If the frequency is 50 Hz
then this phase difference will be equivalent to a time of
a)0.02s b)0.25s c) 2.5 ms d) 25 ms
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173. In AC series circuit, the resistance, inductive reactance and capacitive reactance are 3(), 100} and 14(
respectively. The impedance of the circuit is
a) 50 b) 40 c) 741 d) 100

174. The voltage across a pure inductor is represented by the following diagram. Which of the following
diagrams will represent the current

| gl A

/\ AN ,f
AV VAR VARV IRV
175. Q-factor can be increased by having a coil of

a) Large inductance, small chmic resistance
b) Large inductance, large ohmic resistance

c) Small inductance, large ohmic resistance
d) Small inductance, small ohmic resistance

176. The current which does not contribute to the power consumed in an AC circuit is called
a) non-ideal current b) wattles current
¢) convectional current d) inductance current

177. In the circuit shown in figure, a conducting wire HE is moved with a constant speed v towards legt. Th
complete circuit is placed in a uniform magnetic field B perpendicular to the plane of circuit inwards. The
currentin HKDE is

x o *® b4

A H K

» x * x
R V — =m0
x x x x
B E D
x x x x
a) Anti-clock-wise b) Clock-wise ¢) Alternating d) Zero
178. The current passing through a choke coil of 5 H is decreasing at the rate of 2 As~*. The emf developed across
the coil is
a)—-10V b)+ 10V c) 25V d) =25V

179. A light bulb is rated 100 W for a 220 V supply. The resistance of the bulb and the peak voltage of the
source respectively are

a) 242 Qand 311V b) 484 N and 311V ¢) 484 D and 440V d) 242 Q and 440 V
180. 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 1 /4 times d) Remains unchanged

181. An LCR circuit contains R = 50 0, L = 1 mH and € = 0.1 pF. The impedance of the circuit will be
minimum for a frequency of
10° 10° _ 5.—1 6. -1
a) —gs-! by —5-1 c) 2mr x 10°s d) 2m x 10°s
2n 2

182. A metal rod of resistance 20 (] is fixed along a diameter of a conducting ring of radius 0.1 m and lies on x —

y plane. There is a magnetic field B = (50 T) k. The ring rotates with an angular velocity w =
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20 rads~" about its axis. An external resistance of 10 (1 is connected across the centre of the ring and rim.
The current through external resistance is
a); A b): A )7 A d) zero

183. A 12 ohm resistor and a 0.21 henry inductor are connected in series to an ac source operating at 20 volts,
50 cycle/second. The phase angle between the current and the source voltage is

a) 30° b) 40° c) 80° d) 90°
184. The ratio of peak value and r. m. s. value of an alternating current is

)1 b3 )V Q) 12
185. In an induction coil, the coefficient of mutual inductance is 4H. If current of 5A in the primary coil is cut off

i 1/ 1500s, the emf at the terminals of the secondary coil will be

a) 15 kV b) 60 kV c) 10 kV d) 30 kv
186. The coil of choke in a circuit

a) Increases the current b) Decreases the current

c) De not change the current d) Has high resistance to dc circuit
187. In the L-C-Kcircuit shown, the impedance is

L & R

1H 20 uF 3000

a) 500 O b) 3000 c) 100 0 d) 2000

188. The frequency of ac mains in India is
a)30c/sorHz b)50c¢/sor Hz c) 60c/sorHz d) 120 c/sor Hz
189. In the circuit shown in the figure, the ac source gives a voltage V = 20 cos(2000t). Neglecting source

resistance, the voltmeter and ammeter reading will be
60

a) 0V, 0.47A b) 1.68V,0.47A c) OV,1.4 A d) 5.6V,1.4 A
190. An LCR series ac circuit is at resonance with 10 V each across L, € and R. If the resistance is halved, the
respective voltage across L, € and R are
a)10Vv,10Vand 5V b)10V,10Vand 10V c) 20V,20Vand 5V d)20V,20Vand 10V
191. The readings of ammeter and voltmeter in the following circuit are respectively

L C 100 &2
wrr— | gtl—
( } T
NS
2001 2000 ¥
s
G
2200, 50 Hz
a) 24,200V b) 1.54, 100V c) 2.7A,220V d) 2.24, 220V

192, A rectangular loop with a sliding connector of length [ = 1.0 m is situated in a uniform magnetic field B =
2T. Perpendicular to the plane of loop. Resistance of connector is r = 2£). Two resistance of 6 Q2 and 3 0}
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are connected as shown in figure. The external force required to keep the connector moving with a
constant velocity v = 2 ms™! is

CF

610 —T=V 30

a)2N b)1N c) 4N d)6 N
193. What is the r.m. 5. value of an alternating current which when passed through a resistor produces heat
which is thrice of that produced by a direct current of 2 amperes in the same resistor

a) 6 amp b) 2 amp c) 3.46 amp d) 0.66 amp
194. A bulb is connected first with dc and then ac of same voltage it will shine brightly with

a) AC b) DC

c) Brightness will be in ratio 1/1.4 d) Equally with both

195. If an alternating voltage is represented as £ = 141sin(628 t), then the rms value of the voltage and the
frequency are respectively
a) 141V, 628 Hz b) 100V, 50 Hz c) 100V, 100 Hz d) 141V, 100 Hz

196. Some magnetic flux is changed from a coil of resistance 110 £. As a result, an induced current is developed
in it, which varies with time as shown in figure. The magnitude of change in flux through the coil in weber
is
i(A)

4

t(s)
0.1

a) 4 b) B c) 2 d) 6
197. Two coils A and B have 200 and 400 turns respectively. A current of 1 A in coil A causes a flux per turn of
1073 Wb to link with A and a flux per turn of 0.8% 107 Wh through B. The ratio of mutual inductance of

Aand B is
a) 0.625 b) 1.25 c) 1.5 d) 1.625
198. 220V, 50 Hz AC is applied to a resistor. The instantaneous value of voltage is
a) 220V sin 1007t b) 2205sin 100mt 0 220V2 sin 507t d) 220 sin 50mt

199. Two circuits have mutual inductance of 0.09 H. Average emf induced in the secondary by a change of
current from 0 to 20 A in 0.006 s in primary will be
a) 120V b) 200V c) 180V d) 300V

200. One 10 V, 60 W bulb is to be connected to 100 V line. The required induction coil has self inductance of
value (f = 50 Hz)
a) 0.052 H b)2.42H c) 16.2mH d) 1.62 mH

201. What is self inductance of a coil which produces 5V, when current in it changes from 3 Ato 2 Ain one
millisecond?
a) 5000 H b) 5 mH c) 50H d)5H

202. The self inductance of a choke coils is 10 mH. When it is connected with a 10V dc source, then the loss of
power is 20 watt. When it is connected with 10 velt ac source loss of power is 10 watt. The frequency of
ac source will be
a) 50 Hz b) 60 Hz c) 80 Hz d) 100 Hz

203. In the circuit shown in figure neglecting source resistance, the voltmeter and ammeter readings will be
respectively
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240 V
a)0V,3A b) 150V,3 A c) 150V, 6 A doVv,8A
204. A coil has resistance 30 ohm and inductive reactance 20 Ohm at 50 Hz frequency. If ac source, of 200 volt,
100 Hg, is connected across the coil, the current in the coil will be

a) \%A b) 2.04 c) 4.04 d) 8.04
205. Eddy current 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) Through a circular coil, current is passed
206. Average power generated in an inductor connected to an AC source is
a) %Liz b) L2 c) Zero d) None of these

207. The resonant frequency of a circuit is f. If the capacitance is made 4 times the initial values, then the
resonant frequency will become
a) f/2 b) 2f c) f d) f/4

208. Three identical ring move with the same speed on a horizontal surface in a uniform horizontal magnetic
field normal to the planes of the rings. The first (A) slips without rolling, the second (B) rolls without
slipping, and the third rolls with slipping
a) The same emf is induced in all the three rings b) No emfis induced in any of the rings
¢) In each ring, all points are at the same potential Q) B developes the maximum induced emf, and A the

least.

209. Two coils are at fixed locations. When coil 1 has no current and the current in the coil 2 increases at the

rate 15.0 As™1, the emfin coil 1 is 25.0 mV. When coil 2 has no current of 3.6 A. The flux linkage in coil 2

a) 4 mWh b) 6 mWh c) 10 mWh d) 16 mWb
210. In Colpitt oscillator the feedback network consists of

a) Two inductors and a capacitor b) Two capacitors and an inductor

c) Three pairs of R-Ccircuit d) Three pairs of £-L circuit
211. A choke is preferred to a resistance for limiting current in AC circuit because

a) Choke is cheap b) There is no wastage of power

c) Choke is compact in size d) Choke is a good absorber of heat
212. The induced emf of a generator when the flux of poles is doubled and speed is doubled

a) Becomes half b) Remains same

c) Becomes double d) Becomes 4 times

213. In an AC circuit, the instantaneous values of emf and current are e = 200sin 314t voltand I =
sin (314t + E) amp. The average power consumed in watt is

a) 200 b) 100 c) 50 d) 25

214. An emfis 15 Vis applied in a circuit coil containing 5 H inductance and 10 £ resistance. The ratio of currents
attimet =oo0 andt = lsis
2) el/2 g2

Py s

215. For a series L - {' - Rcircuit, the phase difference between current and voltage at the condition of
resonance will be

T

a) 3

c)l1—et d)e”!

b) # c) Zero d) Nothing can be said
4
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216. Which of the following components of a £ - € - R circuit, with AC supply, dissipates energy?
a) L b) R c) C d) All of these

217. An AC voltage source has an output of AV = (200V) sin 27ft. This source is connected to a 100 Q resistor.
RMS current in the resistance is

a)141A b)2.41 A c) 341A d)0.71 A
218. 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°
2c::?times leads and sometimes lags behind the ) [s i phisise with the et

= -3
219. Ap inductance 0f($)mﬁ, a capacitance of (%)F and a resistance of 10 Q) are connected in series with

an AC source 220 V, 50 Hz. The phase angle of the circuit is
T T T i
a} E b] 1 C} E d] E
220. The ratio of turns in primary and secondary coils of a transformeris 1 : 20. The ratio of currents in
primary and secondary coils will be
a)1:20 b)20:1 c) 1:400 d) 400:1
221. A group of electric lamps having a total power rating of 1000 watt is supplied by an ac voltage E =
200sin(310t + 60°). Then the r.m. s. value of the circuit current is

a) 104 b) 10vV2 A c) 204 d) 20v2 A
222. The values of £, (’and R for a circuit are 1H, 9F and 3(). What is the quality factor for the circuit at
resonance?
1 1
a) 1 b) 9 ¢ = d)=
9 3

223. In a series resonant circuit, the AC voltage across resistance R, inductor L and capacitor Care 5V, 10 V and
10 V respectively. The AC voltage applied to the current will be

a)10Vv b) 25V c)5V d) 20V
224. The impedance of a £-C circuit is Z; for frequency fand Z, for frequency 2£ Then,

-

Z 18

a) Between 1 and 2 b) 2 0 Between%and 1 d) %

225. A circuit consists of an inductance of 0.5 mH and a capacitor of 20uF. The frequency of the L - C
oscillations is approximately
a) 400 Hz b) 88 Hz c) 1600 Hz d) 2400 Hz

226. A coil of 20041 resistance and 0.1 H inductance is connected to an ac source of frequency 200/2m Hz. Phase
angle between potential and current will be

a) 30° b) 90° c) 45° d) 0°
227. For a coil having L. = 2 mH, current flows at the rate of 10° As~!. The emfinduced is
a)2V b)1V c) 4V d)3V

228. In the transmission of a.c. power through transmission lines, when the voltage is stepped up n times, the
power loss in transmission
a) Increases n times b) Decreases n times
c) Increases n? times d) Decreases n? times
229. The instantaneous values of current and voltage in an ac circuitare i = 100sin314tamp ande =
200 in (314 t + m/3)V respectively. If the resistance is 1(}, then the reactance of the circuit will be
a) —200v3 Q b) V3 Q c) —200V3 0 d) 100v3 0
230. What is the approximate peak value of an alternating current producing four times the heat produced per
second by a steady current of 2.0 4 in a resistor
a)2.84 b) 4.0 A c) 564 d)8.0A
231. The power is transmitted from a power house on high voltage ac because
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a) Electric current travels faster at higher volts
b) It is more economical due to less power wastage
c) It is difficult to generate power at low voltage
d) Changes of stealing transmission lines are minimized
232. Two electric bulbs marked 25W — 220V and 100W — 220V are connected in series to a 440V supply.
Which of the bulbs will fuse

a) Both b) 100 W c) 25W d) Neither
233.1f 25 A current is drawn by 220 V motor and back emf produced is 80 V, the value of armature resistance is
a) 560 b) 5.6 0 c) 0.56 0 d) 0.5 0

234. Current in the LCR circuit becomes extremely large when
a) Frequency of AC supply is increased
b) Frequency of AC supply is decreased
c) Inductive reactance becomes equal to capacitive reactance
d) Inductance becomes equal to capacitance
235. The i — v curve for anti-resonant circuit is

a) | b) . c) . d)

! ¥ !

v % v 14
236. The average power dissipated in a pure inductor of inductance L when an ac current is passing through it,

is
(Inductance of the coil L and current [)
1 1
a) SL12 b) 4 L12 ¢) 2 Li? d) Zern

237. An inductor of inductance L and resistor of resistance R are joined in series and connected by a source of
frequency w. Power dissipated in the circuit is

(R? + w?L?) V2R % VRZ ¥ ol
N b) —— O — qj¥Ertatle
V (R? + w?L?) (R* + w?L?) VZ

238. The network shown in figure is part of a complete circuit. If a certain instant, the currenti is 5 A and is
decreasing atarate 10 As™' then (Vz —V,) is

— WWWW—— T —e
A 15V B
a) 20V b) 15V )10V d)5V

239. For a series L-C-R circuit at resonance, the statement which is not true is
a) Peak energy stored by a capacitor = peak energy stored by an inductor
b) Average power = apparent power
c) Wattles current is zero
d) Power factor is zero
240, In ac circuit of capacitance the current from potential is
a) Forward b) Backward
c) Both are in the same phase d) None of these
241.Ina LCR circuit having L = 8.0 henry, € = 0.5 uF and R = 100 ohm in series. The resonance frequency in
per second is

a) 700 radian b) 600 Hz c) 500 radian d) 500 Hz
242. Which of the following curves correctly represents the variation of capacitive reactance X, with frequency
f
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a) b) c) d)

'k —=.f =7 ==if

243. An AC voltage source of variable angular frequency w and fixed amplitude l/; is connected in series with a
capacitance C'and an electric bulb of resistance R (inductance zero), When w is increased
a) The bulb glows dimmer b) The bulb glows brighter
c) Total impedance of the circuit is unchanged d) Total impedance of the circuit increases

244, In order to obtain a time constant of 10 s in a R — C circuit containing a resistance of 10%Q, the capacity of
the condenser should be
a) 10 uF b) 100 uF c) 1000 uF d) 10000 uF

245. An ac generator, produces an output voltage E = 170sin 377 t volts, where t is in seconds. The frequency
of ac voltage is

a) 50 Hz b) 110 Hz c) 60 Hz d) 230 Hz
246, Radio frequency choke uses core of
a) Air b) Iron c) Air and iron d) None of these

247. The natural frequency of an L - Ccircuit is 125000 cycle/s. Then the capacitor Cis replaced by another
capacitor with a dielectric medium of dielectric constant A In this case, the frequency decreases by 25 kHz.
The value of Kis
a) 3.0 b) 2.1 c) 1.56 d) 1.7

248. A low-loss transformer has 230 V applied to the primary and gives 4.6 V in the secondary. Secondary is
connected to a load, which draws 5 A of current. The current (in ampere) in the primary is

a) 0.1 b) 1.0 c) 10 d) 250
249. 1f an ac main supply is given to be 220 V. What would be the average e.m.f. during a positive half cycle
a) 198V b) 386V c) 256V d) None of these

250. A circuit draws 330 W from a 110V, 60 Hz AC line. The power factor is 0.6 and the current lags the voltage.
The capacitance of a series capacitor that will result in a power factor of unity is equal to

a) 31uF b) 54uF c) 151uF d) 201uF

251. 1f the capacity of a condenser is 1 F, then its resistance in a DC circuit will be
- . 1

a) Zero b) infinity 10 d) : qQ

252. What is the charge stored by 1 uF as shown in the figure?
2y 050
1 uF 1Q
10
a) 233 uC b) 3.33 uC c) 1.33 uC d) 4.33 puC

253. A transistor-oscillator using a resonant circuit with an inductor L (of negligible resistance) and a capacitor
C in series produce oscillation of frequency f. If L is doubled and C is changed to 4C, the frequency will be
a) f/2v2 b) f/2 o) f/4 d) 8f

254. A coil of inductance 0.2 H and 1.0 W resistance is connected to a 90 V source. At what rate will the current
in the coil grow at the instant the coil is connected to the source?
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a) 450 As™! b) 4.5 As™! c) 45As™? d) 0.45 As™!
255. The voltage of an ac supply varies with time (t) as V = 120 sin 100xt cos 100xt. The maximum voltage
and frequency respectively are

a) 12 volts, 100 Hz b) T volts, 100 Hz c) 60 volts, 200 Hz d) 60 volts, 100 Hz

256. In an AC circuit the emf( ) and the current (/) at any instant are given respectively by
g= Eﬂ sin wt
i = Iysin(wt — &)
The average power in the circuit over one cycle of AC is
Eyl Lyl
a % b) ﬁsin ¢ C) —_— cosc}h d) Exly
257. From figure shown below a series L - - R circuit connected to a variable frequency 200 V source. € =
80 uF and R = 40 Q. Then the source frequency which drive the circuit at resonance is

—
C=8B0uF L=5H

R=400Q
®
V=200 vaolt
a) 25 Hz b) = Hz c) 50 Hz d) 2 Hz
T i
258. In an ac circuit, the r.m. 5. value of current, [,.,,; is related to the peak current, I, by the relation
1 1

a) Lrms = E‘fﬂ b) lyms = ﬁ‘rﬂ €) lyms = ﬁ![} d) lrms = wly
259. The time taken by AC of 50 Hz in reaching from zero to the maximum value is

a)50x 10735 b)5x1073s c)1x1073s d)2x103s

260. In an AC circuit the voltage applied is E = E sin wt. The resulting current in the circuitis { =
Iy sin (wt —g) The power consumption in the circuit is given by
Eply b) P =zero Eoly

;n};:'zﬁ cgp=—1 = d) P = V2E,l,
261. The quality factor of LCR circuit having resistance (R) and inductance (L) at resonance frequency (w) is
given by
wlL R wl\'/? wL\?
I 2h 9 (%) (%)
262. In a circuit containing an inductance of zero resistance, the e.m.f. of the applied ac voltage leads the
current by
a) 90° b) 45° c) 30° d) 0°

263. 1n an ac circuit, the current is given by i = 5sin (100 t— %) and the ac potential is V = 200 sin(100) volt.

Then the power consumption is
a) 20 watts b) 40 watts c) 1000 watts d) 0 watt

264. The graphs given below depict the dependence of two reactive impedances X; and X, on the frequency of
the alternating e.m.f. applied individually to them. We can then say that

ar w

o i

5 3

3 X g Xz

E E

Frequency — Freguency —

a) X, is an inductor and X, is a capacitor b) X, is a resistor and X, is a capacitor
c) X, is a capacitor and X; is an inductor d) X; is an inductor and X, is a resistor
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265. An alternating current of rms value 10 A is passed through a 12 1 resistor. The maximum potential
difference across the resistor is
a) 20V b) 90V c) 169.68 V d) None of these

266. A series R-C circuit is connected to AC Voltage source, Consider two cases: (A) when Cis without a
dielectric medium and (B) when (is filled with dielectric of constant 4. The current I through the resistor
and voltage V. across the capacitor are compared in the two cases. Which of the following is/are true?
a) I > If bYIf <If ) VA >VE dvi <vp

267. An ac voltage is applied to a resistance R and inductor L in series. If R and the inductive reactance are both
equal to 30, the phase difference between the applied voltage and the current in the circuit is
a) Zero b) /6 c) /4 d)m/2

268. The phase difference between the alternating current and emf is 7 /2. Which of the following cannot be the
constituent of the circuit?
a) Calone b)R L ) L C d) L alone

269. Two parallel wires A;L and B; M placed at a distance w are connected by a resistor R and placed in a
magnetic field B which is perpendicular to the plane containing the wires (see figure), Another wire €D now
connects the two wires perpendicularly and made to slide with velocity v through distance L. The power

developed is
Aq C
| L
._;_.:
R; ® W ' v
B
M
B D
v B212p? Bwv BZwip?
a) BE b) C}T d]T

270. The diagram shows a capacitor € and a resistor R connected in series to an ac source. V; and V, are
voltmeters and 4 is an ammeter

—

Consider the following statements
I. Readings in A are always in phase
1. Reading in V; is ahead in phase with reading in V,
I1I. Reading in A4 and V; are always in phase. Which of these statements are/is correct
a) l only b) Il only ¢) Iand Il only d) Il and 111 only
271. The number of turns in the primary coil of a transformer is 200 and the number of turns in secondary coil
is 10. If 240 V AC is applied to the primary, the output from secondary will be

a) 48V b) 24V c) 12V dy6Vv
272.1na L - Rcircuit of 3 mH inductance and 4 Qresistance, emf E = 4¢cos 1000t V is applied. The amplitude
of emfis
a)0BA 4 c) 1.0A 4
b)= A d)—=A
)= ) 7

273. The resonance frequency of the tank circuit of an oscillator when L = %m[—l and C = 0.04 uF are

connected in parallel is
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a) 250 kHz b) 25 kHz c) 2.5 kHz d) 25 MHz
274. The r.m. s. value of potential difference VV shown in the figure is

%
vV,
o /2 T .
a) Vy/2 b) Vo/V3 c) Vo d) Vo /v2

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

a) 16 volts b) 10 volts c) 8 volts d) 6 volts
276. Average power in the L-C-R circuit depends upon

a) Current b) phase difference only

c) Emf d) Current, emf and phase difference

277. The reactance of a coil when used in the domestic ac power supply (220 volts, 50 cycles per second) is
50 ohms. The inductance of the coil is nearly
a) 2.2 henry b) 0.22 henry c) 1.6 henry d) 0.16 henry

278.1f E; is the peak emf, [, is the peak current and ¢ is the phase difference between them, then the average
power dissipation in the circuit is

1 Lyl 1 . 1
a) -Z-EDID b) —-ﬁ c) EED.’O sind d) EEnfu cos ¢
279. A coil of resistance R and inductance L is connected to a battery of emf E volt. The final current in the coil is
E E
a) = b) = 9 (L) d) (i)
R L RE 4 J2 RZ+ 12

280. An irregular closed loop carrying a current has a shape such that the entire loop cannot lie in a single
plane. If this is placed in a uniform magnetic field, the force acting on the loop
a) Must be zero b) Can never be zero
¢) May be zero d) Will be zero only for one particular direction of

the magnetic field

281. 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
¢) Winding the coils on wooden cores d) None of the above

282. Ina L-C-Rseries circuit, the potential difference between the terminals of the inductance is 60 V, between
the terminals of the capacitor is 30 V and that across the resistance is 40 V. Then, supply voltage will be
equal to
a) 50V b) 70V c) 130V d)1ov

283. The value of alternating emf E in the given circuit will be
—AAAA—— T il

L l
VR =80V V=40V ' y.=100V

®
E.50Hz
a) 220V b) 140V c) 100V d)20v
284. Choke coil works on the principle of
a) Transient current b) Self induction ¢) Mutual induction d) Wattless current

285. In an AC circuit, Vand /are given by V = 150sin(150t) voltand I = 150 sin (150t + ) amp.

The power dissipated in the circuit is
a) Zero b) 5625 W ¢) 150 W d) 106 W
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286. An LCR series circuit with R = 100£} is connected to a 200 I/, 50 Hz a.c. source when only the capacitance
is removed, the current leads the voltage by 60° When only the inductance is removed, the current leads
the voltage by 60°. The current in the circuit is

V3 &
a) 24 b) 14 0 4 d) =4

287. An electric bulb has a rated power of 50 W at 100 V. If it is used on an AC source 200 V, 50 Hz, a choke has
to be used in series with it. The should have an inductance of

a) 0.1 mH b) 1 mH c)0.1H d)1.1H
288.1In L - € - Rcircuit if resistance increases, quality factor
a) Increases finitely b) Decreases finitely c) Remains constant d) None of the above

289. In the given circuit diagram the current through the battery and the charge on the capacitor respectively in
steady state are

6V
>
1o !
20
20
40
0.5 uF
a) 1Aand 3 uC b) 17 Aand 0 uC ¢) 2 A and = pC d)11Aand 3 uC

290. In a series circuit € = 2uF, L = 1mH and R = 10£. When the current in the circuit is maximum, at that
time the ratio of the energies stored in the capacitor and the inductor will be
a)l:1 b)l:2 c)2:1 d)1:5

291. The inductive reactance of an inductor of%henry at 50 Hz frequency is

50 T
a) ?ohm b) thm c) 100 ohm d) 50 ohm

292. In general in an alternating current circuit
a) The average value of current is zero
b) The average value of square of the current is zero
c) Average power dissipation is zero
d) The phase difference between voltage and current is zero

293. In a series combination R = 300 (), L = 0.9H, € = 2.0 pF, @ = 1000 rads ™!, the impedance of the circuit is
a) 13000 b) 500 0 c) 500 80 d) 400 Q

294. Three identical coils A, B and C are placed with their planes parallel to one another. Coils A and C carry
currents as shown in figure, Coils B and C are fixed in position and coil A is moved towards B. Then,
current induced in B is in
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295.

296.

297.

298.

299.

300.

301

302.

303.

304.

305.

a) Clock-wise current

b) Anti-clock-wise current

c) No current is induced in B

d) Current in induced only when both coils move

Which of the following plots may represent the reactance of a series LC combination

E ] Frequency
d
a)a b) b c)c d) d
In an L-C-Rseries AC circuit the voltage across £, Cand Ris 10 V each. If the inductor is short circuited, the
voltage across the capacitor would become
a)10v 20 10
b)— V c) 2082V d— V

]JE ) 20V2 ]JE
adsf
a) 122 b) 3 c) 4 d)5
When current in a coil changes from 2 Ato 4 Ain 0.05s, an emf of 8 V is induced in the coil. Self inductance

of the coil is

a)0.1H b) 0.2 H c) 0.4 H d) 0.8 H

A telephone wire of length 200 km has a capacitance of 0.014 pF per km. If it carries an AC frequency 5
kHz, what should be the value of an inductor required to be connected in series so that the impedance of
the circuit is minimum?

a) 0.35 mH b) 3.5 mH c) 2.5 mH d) zero

The resonance pointin X, — f and X — f curves is

a) P b) Q c) R d) s
The natural frequency of a L — C circuit is equal to
1 1 1 |L 1 |C
a) —vLC b c) — (= d— |=
}27[ ]Z?IVLC ]2n‘ C ]Zn L
In a purely resistive ac circuit, the current

a) Lags behind the e.m.f. in phase

b) Is in phase with the e.m.f.

c) Leads the em.f. in phase

d) Leads the e.m.f. in half the cycle and lags behind it in the other half

In a current carrying long solenoid, the field produced does not depend upon

a) Number of turns per unit length b) Current flowing

¢) Radius of solenoid d) All of the above

A pure inductor of 25 mH is connected to a source of 220 V. Given the frequency of the source as 50 Hz,
the ms current in the circuit is

a)74 b) 14 A c) 284 d)42 A

In a choke coil, the reactance X and resistance £ are such that

a)X, =R b)X;, >>R c) X, <<R d) X, =0
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306. What is the value of inductance L for which the current is a maximum in a series L-C-R circuit with € =
10uF and @ = 10005717
a) 100 mH b) 1 mH
c) Cannot be calculated unless Ris known d) 10 mH

307. The peak value of an alternating emf E given by £ = E|; cos wt is 10 V and its frequency is 50 Hz. At a time

1 : :
= Too the instantaneous value of the emf is

a)10v b) 5v3V c)5V d1Vv
308. Power delivered by the source of the circuit becomes maximum, when
1 142
a) wL = wC b) wl = — ¢) @l = — (_) & el =veh
wC wC

309. An ac source of variable frequency f is connected to an LCR series circuit. Which of the graphs in figure
represents the variation of current / in the circuit with frequencyf

= U

310. In the figure shown, three AC voltmeters are connected. At resonance,

L
g,-s}.
(-

&

a), =0 b))V, =0 c)V3=0 d)V, =V, =0

311. In an LCR circuit R = 100 ohm. When capacitance C is removed, the current lags behind the voltage by
m/3. When inductance L is removed, the current leads the voltage by m/3. The impedance of the circuit is
a) 50 ohm b) 100 ohm c) 200 ohm d) 400 ohm

312. An alternating current source of frequency 100 Hz is joined to a combination of a resistance, a capacitance
and a coil in series. The potential difference across the coil, the resistance and the capacitor is 46, 8 and
40 volt respectively. The electromotive force of alternating current source in volt is
a) 94 b) 14 c) 10 d) 76

313. For the series £ - € - Rcircuit shown in the figure, what is the resonance frequency and the amplitude of
the current at the resonating frequency?

8mH
AoV
200V - 20uF
VWAV
44 Q
a) 2500 rads ! and 5v2 A b) 2500 rads~! and 5 A
c) 2500 rads~* and%ﬂ d) 250rads~! and 5v2 A

314. The r.m. s. voltage of the wave form shown is
v
+10

0 t

-10 T
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aj1o0vVv b)7V c) 637V d) None of these
315. In an ac circuit, peak value of voltage is 423 volts. Its effective voltage is
a) 400 volts b) 323 volts c) 300 volts d) 340 volts

316. 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 the circuit is closed be = 0. At what time is the energy
stored completely magnetic?
a)t=0 b) £=1.57 ms c) t=3.14ms d) t=6.28 ms

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

a) Zero b) L i) 2L d)3L

318. The current fpassed in any instrument in an AC circuitis i = 2 sin wt A and potential difference applied is
given by VV = 5 coswt V. Power loss in the instrument is
a) 10w b)5W c) Zero W d) 20 W

319. The inductance of the oscillatory circuit of the ratio station is 10 mH and its capacitance is 0.25 pF. Taking
the effect of resistance negligible, wavelength of the broadcasted waves will be (velocity of light = 3.0 x
103 ms™,m=3.14)

a) 9.42x 10*m b) 18.8 x 10* m c) 45x 10*m d) None of these

320. Two inductors L; and L, are connected in parallel and a time varying current flows as shown in figure,

The ratio of currents i, /i, at any time tis

L3 iz

a) Ly/ly b) L1/Ls VL L Vi

321. In a series [ - € - Rcircuit, resistance R = 10 Q and the impedance Z = 10 . The phase difference
between the current and the voltage is
a) 0° b) 30° c) 45° d) 60°

322.Inan L - € - Rseries AC circuit, the voltage across each of the components. [, Cand Ris 50 V. The voltage
across the £ - C combination will be

a) 50V b) 50v2 V c) 100V d) zero

323. What is the self inductance of an air core solenoid 1 m long, diameter 0.05m, if it has 500 turns? Take e =
10.
a)3.15 x10~*H b) 4.8 x10™* H ¢)5 x10™*H d) 6.25 x 10~*H

324. An alternating voltage (in volt) given by V = 200+/2 sin(100t) is connected to1uF capacitor through an AC
ammeter. The reading of the ammeter will be

a) 10 mA b)20m A c) 40 mA d) 80 mA
325. The power loss in AC circuit will be minimum when
a) Resistance is high, inductance is high b) Resistance is high, inductance is low
¢) Resistance is low, inductance is low d) None of the above
326. An inductance 1 H is connected in series with an AC source of 220 V and 50 Hz. The inductive reactance (in
ohm) is
a)2n b) 50w c) 100w d) 1000

327. A voltage of peak value 283 V and varying frequency is applied to a series L - € - Rcombination in which
R=30,L=25mHand C = 400uF. The frequency (in Hz)of the source at which maximum power is
dissipated in the above, is
a) 51.5 b) 50.7 ¢) 51.1 d) 50.3
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328. A fully charged capacitor C'with initial charge q, is connected to a coil of self inductance £Zat £= 0. The
time at which the energy is stored equally between the electric and the magnetic fields is

a) Ev’ﬁ b) 2nVIC &) VIC d) nVIC

329. An inductor L and a capacitor € 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
C
|| (A
| o/
(A3) D
s =
E= Esinat
a) A,
b) 4;
C) A3

d) None of these
330. The current 'i’ in an inductance coil varies with time ‘t’ according to following graph

i

(0,0) :

Which of the following plots shows the variation of voltage in the coil
a) v b) v c) v d) v

{0, 0) \_/ £ {0,0) ! (0,0) \/ £ (0,0} f

331. What is the average power dissipation in an ideal capacitor in AC circuit?

1 iy
a) 2CV2 b) 5V g)idein d) cv?

332. Same current is flowing in two alternating circuits. The first circuit contains only inductance and the other
contains only a capacitor. If the frequency of the emf of AC is increased, the effect on the value of the
current
a) Increases in the first circuit and decreases in the other
b) Increases in both the circuits
c) Decreases in both the circuits
d) Decreases in the first circuit and increases in the other

333. Consider a short magnetic dipole of magnetic length 10 cm. Its geometric length is
a) 12 cm b) 5 c) 3 d) 4

334.In a series resonant R-L-C'circuit, the voltage across Ris 100 V and the value of = 1000 Q. The capacitance
of the capacitor is 2 X 10~° F; angular frequency of AC is 200 rad s~. Then the potential difference across
the inductance coil is

a) 100V b) 40V ¢) 250 V d) 400V
335. Find the time required for a 50 Hz alternating current to become its value from zero to the rms value
a) 10.0 ms b) 2.5 ms c) 15.0 ms d) 5.0 ms

336. Alternating current cannot be measured by DC ammeter because
a) AC cannot pass through DC ammeter
b) AC changes direction
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c) Average value of current for complete cycle is zero
d) DC ammeter will get damaged

337. An ac circuit consists of an inductor of inductance 0.5 H and a capacitor of capacitance 8 uF 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

338. The armature of a DC motor has a resistance of 20 . It draws a current of 1.5 A when run by 220 V DC.
The value of peak emfinduced in it will be

a) 150V h) 170V c) 190V d) 180V
339. The maximum value of AC voltage in a circuit is 707 V. Its rms value is
a) 70.7V b) 100V c) 500V d) 707 V

340. The impedance of a circuit, when a resistance Rand an inductor of inductance L are connected in series in
an AC circuit of frequency f, is
) RT2ZZE  WJRT&IEE O JETaIEE A JRETIIE

341. A 4uF capacitor, a resistance of 2.5 m{l is in series with 12 V battery. Find the the time after which the
potential difference across the capacitor is 3 times the potential difference across the resistor. [GivenIn
(2)=0.693]
a) 13.86s b) 6.93 s c)7s d) 14 s

342. An inductor of inductance L = 400 mH and resistors of resistances Ry = 4Q) and R, = 2() are connected to
battery of emf 12 V as shown in the figure. The internal resistance of the battery is negligible. The switch §
is closed at ¢= 0. The potential drop across £ as a function of time is

12
a) 6e "tV b]T g HY ) 6(1 —e~t02) v d)12e 5V

343. A capacitor 50uF is connected to a supply of 220 V and angular frequency 50 rad s~*. The value of rms
current in the circuit is

a) 0.45 A b) 0.50 A c) 0.55A d) 0.60 A
344, In an ideal choke, ratio of its inductance [ to its DC resistance Ris
a) Infinity b) Zero c) Unity d) hundred

345, In a series L - € - Rcircuit the frequency of a 10 V AC voltage source is adjusted in such a fashion that the
reactance of the inductor measures 15 (1 and that of the capacitor 11 Q. [f R = 3 (), the potential difference
across the series combination of Zand Cwill be
a)8vV b) 10V c) 22V d)52V

346. In the adjoining ac circuit the voltmeter whose reading will be zero at resonance is

A
®
Wi

a) b) V, c) Vs d) V,

347. In an ac circuit with voltage VV and current /, the power dissipated is
1
a) VI b) EVI
1
c)—=VI d) Depends on the phases between V and [

V2
348. Two coils have mutual inductance 0.005 H. The current changes in the first coil according to equationi =
ig sinwt where iy = 10 A and w = 100 rads™!. The maximum value of emf in second coil is
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a)2m b)5m c)m dj4m

349. A thin semicircular conducting ring of radius R is falling with its plane vertical in a horizontal magnetic
induction E-i", figure. At the position MNQ, the speed of the ring is v. The potential difference developed
across the ring is

.._>
X x x x B

a) Zero
h]% B vmr R?,and M is at a higher potential

c) m R B v,and @ is at a higher potential
d) 2R B v,and @ is ata higher potential

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

351. The number of turns of primary and secondary coils of a transformer is 5 and 10 respectively and mutual
inductance of the transformer is 25 H. Now, number of turns in primary and secondary are made 10 and 5
respectively. Mutual inductance of transformer will be
a) 25H b)125H c) 50H d) 6.25H

352. An alternating e.m.f. is applied to purely capacitive circuit. The phase relation between e.m.f. and current
flowing in the circuitis or
In a circuit containing capacitance only
a) e.m.f. is ahead of current by m/2 b) Current is ahead of e.m.f. by /2
c) Current lags behind em.f. by & d) Current is ahead of eem.f. by

353. A capacitor and an inductance coil are connected in separate AC circuits with a bulb glowing in both the
circuits. The bulb glows more brightly when
a) Aniron rod is introduced into the inductance coil
b) The number of turns in the inductance coil is increased
c) Separation between the plates of the capacitor is increased
d) A dielectric is introduced into the gap between the plates of the capacitor

354. Which of the following statement is incorrect?

a)Ina L -C- Rseries AC If the net reactance of ¢) At resonance, the d) Below resonance,
circuit, as the frequency an L - C- Rseries AC impedance of an AC voltage leads the
of the source increases, . . circuit is same as its circuit becomes purely current while above it,
the impedance of the resistance, then the resistive. current leads the
circuit first decreases current lags behind the voltage
and then increases voltage by 45°

355. In an AC series circuit, the instantaneous current is maximum when the instantaneous voltage is
maximum. The circuit element connected to the source will be
a) Pure inductor b) Pure capacitor
c) Pure resistor d) Combination of capacitor and an inductor
356. L, C and R represent physical quantities inductance capacitance and resistance respectively. The
combination representing dimension of frequency is

a) LC ~1/2

b) (LC) 2 9 (%) 0%
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357. A LCR series A. C. circuit is tuned to resonance. The impedence of the circuit is now
1/2
1 2
a) R b) [R2+(——mb)]
wC
1 2
A [R2 + (L) + (=) ]

us d) [R2 + (oL _w_lc)zl

358. In pure inductive circuit, the curves between frequency f and reciprocal of inductive reactance 1/X; is

i 1 '
) /_/ I S V 9 \ ! :N
f f ! !

359. In AC circuit in which inductance and capacitance are joined in series. Current is found to be maximum
when the value of inductance is 0.5 H and the value of capacitance is 8 uF. The angular frequency of
applied alternating voltage will be
a) 4000 Hz b) 5000 Hz c) 2 X 105 Hz d) 500 He

360. In an AC circuit the instantaneous values of emf and current are

= 200sin 300 ¢ volt

and i = 2sin (SOUt + g)amp.

1/2 1/2

The average power consumed in watt is
a) 200 b) 100 c) 50 d) 400

361. Inaseries L-C-Rcircuit R = 200 () and the voltage and the frequency of the main supply is 220V and 50 Hz
respectively. On taking out the capacitance from the circuit the current lags behind the voltage by 30° On
taking out the inductor from the circuit the current leads the voltage by 30° The power dissipated in the L-
C-Rcircuit is
a) 305 W b) 210 W c) Zero d) 242 W

362. A resistance of 40 ohm and an inductance of 95.5 millihenry are connected in series in a
50 cycles/second ac circuit. The impedance of this combination is very nearly
a) 30 ohm b) 40 ohm c) 50 ohim d) 60 ohm

363. In the adjoining figure the impedance of the circuit will be

)BOV ]

X =300 Xc =200 |

~
11

=

a) 120 ohm b) 50 ohm c) 60 ohm d) 90 ohm
364. Two coil X and ¥ are placed in a circuit such that a current changes by 2 A in coil X and magnetic flux
change of 0.4 Wb occurs in Y. The value of mutual inductance of the coils is

a) 0.8H b) 0.2 Wb ¢) 0.2H d)5H

365. A 0.7 henry inductor is connected across a 120V — 60 Hz ac source. The current in the inductor will be
very nearly
a) 4.55 amp b) 0.355 amp c) 0.455 amp d) 3.55 amp

366. What will be the self inductance of a coil, to be connected in a series with a resistance of mv3Q such that
the phase difference between the emfand the current at 50 Hz frequency is 30°
a) 0.5 henry b) 0.03 henry c) 0.05 henry d) 0.01 henry

367. A coil of inductance L has an inductive reactance of X in an AC circuit in which the effective current is [.
The coil is made from a super-conducting material and has no resistance. The rate at which power is
dissipated in the coil is
a)0 b) 1X; P i o8 d) IX}?

368. Time constant of LC circuit is
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1 1

LC
b) — i d) 2 VIC
A SIc ) IEce Vo ) 2D

369. In the circuit shown below, the ac source has voltage V = 20 cos(wt) volts with w = 2000 rad/sec. The
amplitude of the current will be nearest to

0
L+ i
602
5 mH, 4Q2 . A
1111 |
a) 24 b) 3.34 c)2/V54 d) V5 4

370. The following series L. — C — R circuit, when driven by an e.m. f. source of angular frequency 70 kilo-
radians per second, the circuit effectively behaves like

flﬂﬂy Heopt— 1 2 Fape= 10 91
(~)
A4

a) Purely resistive circuit b) Series R — L circuit
c) Series R — € circuit d) Series L — C circuit with R = 0

371. L, € and R denote inductance, capacitance and resistance respectively. Pick out the combination which
does not have the dimensions of frequency

1 R C
S o ) —— )7
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ALTERNATING CURRENT

: ANSWER KEY :

I I
| I
| I
| |
| I
| I
I I
| |
I I
| I
| i
| i
| I
| |
| I
I I
| I
| |
| |
l 1 b 2 a 3) a 4) d|161) d 162) b 163) ¢ 164) d |
I 5 a 6) b 7)  a 8) b|165) a 166) ¢ 167) ¢ 168) a I
: 9) b 10) d 11) ¢ 12) d[169) a 170) ¢ 171) a 172) ¢ -
I 13) 14) a 15) a 16) a|173) a 174) d 175) a 176) b |
: 17) b 18) b 19) ¢ 20) c|177) d 178) b 179) b 180) a :
I 21) b 22) a 23) b 24) d|181) a 182) b 183) ¢ 184) ¢ I
: 25) ¢ 26) b 27) b 28) d|185) d 186) b 187) a 188) b :
I 29) 30) b 31) a 32) al189) d 190) d 191) d 192) a |
| ) a 34) d 35) b 36) b|193) ¢ 194) d 195) ¢ 196) -
I 37) 38) d 39) ¢ 20) c|197) a 198) a 199) d  200) a |
L 41) b 42) ¢ 43) b 44) al201) b 202) ¢ 203) d 204) ¢ :
I 45) d  46) a 47) b 48) d|205) a 206) ¢ 207) a 208) a |
1 49) 4 50) b 51) b  52) b|209) b 210) b 211) 4 212) d |
I 53) a 54) b 55) ¢ 56) d|213) 214) b 215) ¢ 216) b 1
I 57) a 58) b 59) b  60) b|217) a 218) b  219) b 2200 b |
I 61) b  62) a 63) d  64) c|221) b 222) ¢ 223) ¢ 224) b |
I 65 66) b 67) b  68) al225) c 226) 227) a 228) d |
I 69) d 70) a 71) d  72) «c¢|229) b 230) ¢ 231) b 232) c I
1 73) a 74) d 75) d 76) b|233) b 234 ¢ 235) b 236) d |
I 77) ¢ 78) ¢ 79) a 80) b|237) b 238) b 239) d  240) a I
| 81) d 82 a 83) b  84) al241) c 242) b 243) b 244) d
I  85) d 8) d 87) «c 88) «c|245) c 246) a 247) ¢ 248) a |
l 89 d 90) a 91) ¢ 92) «c|249) a 250) b  251) b  252) ¢ |
I 93) b 94) a 95) a 96) b|253) a 254) a 255) d  256) c I
l 979 b 98 ¢ 99 ¢  100) d[257) b 258 b  259) b  260) b |
I 101) a 102) ¢ 103) b 104) b|261) a 262) a 263) d  264) c I
1 105) 106) a 107) d 108) c|265) ¢ 266) b 267) 268) ¢ -
L 109) ¢ 110) d 111) b 112) b|269) d 270) b 271) ¢ 272) a !
| 113) a 114) ¢ 115) b 116) c|[273) b 274) d  275) a 276) d |
I 117) b 118) ¢ 119) d 120) d|277) d 278) d  279) a 280) a !
L 121) ¢ 122) b 123) b 124) al281) b  282) a 283) ¢ 284) b
I 125) d 126) b 127) a 128) a|285) b 286) a 287) d  288) b |
| 129) a 130) a 131) d 132) d|289) d 290) d  291) c 292) a |
Lo133) ¢ 134) a 135) a 136) ¢|293) ¢ 204) b 295) 4 296) d |
I 137) 138) b 139) b 140) b|297) ¢ 298) b 299) a 300) ¢ -
141 b 142) a 143) d 144) ¢|301) b 302) b 303) ¢ 304) ¢ :
| 145) ¢ 146) b 147) d 148) ¢|305) b 306) a 307) b 308) b |
L 149) ¢ 150) b 151) ¢ 152) c|309) d 310) a 311) b 312) :
| 153) b 154) a 155) a 156) d|313) b 314) a 315) ¢ 316) b
| 157) b 158) b 159) a 160) ¢|317) ¢ 318) a 319) a 320) a :
| |
| I
| |
I I
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321) a 322) d 323) d 324) b|349) d 350) b 351) a 352) b
325) ¢ 326) c 327) d 328) a|353) d 354) d 355) ¢ 356) b
329) 330) b 331) 332) d|357) a 358) 359) d 360) b
333) a 334) 335) d 336) c¢|361) d 362) c 363) c 364) ¢
337) a 338) ¢ 339) ¢ 340) c¢|365) c 366) d 367) a 368) d
341) a 342) d 343) ¢ 344) al369) a 370) ¢ 371) d

345) a 346) d 347) d 348) b
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ALTERNATING CURRENT

: HINTS AND SOLUTIONS :

1 (b) ar 05 = ==
e = 300V2 sin wt JRPHAL
[ G 300v2 or R? + (2rfL)? = (400)?
] —_———— = 2 . )
Z  \[(30)2 + (10 - 10)? or  (2nf x22) = (400)% - (2002
{*Z =R*+ (X, - Xc)%} = 120000
= %@ —10vZ A or 4f\3 = 200V3
» Currentl = "—f_- =10A or [=ahds
vz 5 (a)
¢ : . cosp = ,E. In choke coil ¢ =90°socos¢h = 0
Natural frequency is nothing but resonant z
frequency. 6 (b)
In this case X, = X _ R L. ) M SR
L i Q- factor =2 J; s\ 1736x105  T0
= L=——
W @oC 7 (a)
, 1 EZR E?R
= Wi = — Z?2 e
LC 2 —_
1 [R +(wL — =) ]
= 5= 8 (b)
LC
1 P —240—159'Z—V—100—2511
=° M= Zms 16 T TR
- 1 Now X, = VZ% — RZ =,/(25)2 — (15)% = 200
T 20 1
mvLe 2 2myL =202 L = ————=—Hz
3 (a) 2r x50 57
At angular frequency w, the current in RC circuit 9 (b) i
is given by P ==VyigCOS} = P = Ppogy. COS P
, Vems , 2
brms = (D) - 1_ . m
R2+(L) :’E( peak)"— peakCUS(ﬁ:’COSCfJE:;’Gb—g
wC
"rms Vrms Vl"ﬂ'l.‘x‘ L] 1 U [d]
Also =% = — = w(1) When a ring moves in a magnetic field in a

direction perpendicular to its plane, we replace
the ring by a diameter (2r) perpendicular to the

2z [ 9
2
fnh(o—]}{) e
d @

3
From equation (i) and (ii), we get

1 direction of motion. The emf is induced across
3R2 = 25 == wC _ E - X_f‘ - E this diameter. Current flow in the ring will be
wC R 5 R 5 through the two semicircular portions in parallel.
4 (d) Induced emf =B (2 r)v.
Resistance of coil(R) = @ =2000 Resistance of each half of ring =R /2
200 As the two halves are in parallel, therefore,
Current, I = . . _
T equivalent resistance = R /4
Aibie B(2r)v

~ Currentin the section =

R/4

|
1
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
I
|
|
|
|
I
|
|
|
I
|
|
|
|
|
|
|
|
|
|
I
|
) |
P = Eppys lpis COS P = == |
|
I
|
|
|
|
|
|
|
|
|
|
|
i
I
|
|
|
|
|
|
I
|
|
I
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
J
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13

14

15

le

17

18

19

20
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BETY
[ =
R

(c)

Z= ij * (Z:rrfL —ﬁ)

From above equationat f = 0,z = @

1
When f = e

1 \ .

<y - ;

For f > Py Z starts increasing

i.e. for frequency 0 — f,, Z decreases and for f, to
w, 7 increases

This is justified by graph ¢

2

(resonant frequency) = Z = R

(a)
v - 1 . 1 1
€7 2rvC 1000 2mXvX5x 106
100
=>1v=—MHz
(a)
o 3.536 A
lrm‘s:—: —
vZ V2
(a)
X = wl.
or L-%=§=0.5H
(b)

When a circuit contains inductance only, then the
current lags behind the voltage by the phase
difference ofg or 90°,

While in a purely capacitive circuit, the current
leads the voltage by a phase angle of g-or 90°.

In a purely resistive circuit current is in phase
with the applied voltage.
(b)
At £= 0, inductor behaves like an infinite
resistance. So at
s ¥

t=0,i = R_2

And att = oo, inductor behaves like a conducting

wire,

G V. _ V(Ri+R3)
Req RyRy
(c)

Hot wire ammeter reads rms value of current.
Hence its peak value = i, X VZ = 14.14 amp

(c)
—\WWW—TITTT—
XC _ m

]

21

22

23

24

25

26

. (i)
Net impedance Z = \/R? + (X, — X)2 =R
Power factor cos ¢ = ; =1

(b)

X, =Rt =
y=Rians

From the relation, tan ¢p = w?;’
_ 1
Power factor cos ¢p = ——m
1
= = >
Ji+5)
_ R
T VRZxwilZ
(a)
1 1 1 2 L L
— T — — - or = e
L, L' L L 2
Where L is inductance of each part
-4
= 220 =09x107*H
wlp=2=222Y _045x 10~*H

2 2

; 6
Resistance of each part, r = == 3n
T G e, 3

Now, e =3 + el
~ 1p = 3/20
- : ; i 0.45%x10™%
Time constant of circuit = =2 = 2252 — ga
'p 3/?_

(b)

The applied voltage is given by V = [V + V}?
V = /(200)2 + (150)2 = 250 volt

(d)

The voltage across secondary in zero, as
transformer does not work on DC supply.

(©)

Ldi di
From e = —,when—=1l,e =L
dt dat

(b)
L, _NE
Ly NP

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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27

28

29

30

32

33

34

35

2 s
2 Ly =Lite=15(32) =375 mH
(b)
R R
e =
= = cos¢
J(12)2 + 4 x w2 x (60)? x (0.1)?
=030
(d)

Magnetic field intensity at a distance r from the
straight wire carrying current is

B = Kol
Znr
As area of loop, A=a?
And magnetic flux, ¢ = BA
. toia®
® = 2mr
The induced emf in the loop is
i ] = S ke
dt dt 2mr
_ Hgla®dr _ ppia®v
Ll 2mridt  2mr?

Wherev = % is velocity .

(<)

Phase difference A¢p = ¢p, — ¢p; = %— ("?”) =
(b)

w|A

As L= Lot 4

n A > ZZ% imes = 8 times
(a)

ip =22 =S x40=10A
(a)

Current i = iy sin(wt + ¢b)
i, = igsinwt cos ¢ + ip cos wt sin ¢

Thus, igcos¢h =10

Eﬂ sin f.i) = 8
Hence, tang = %
(d)

In a purely inductive circuit, current is
. . . T
[ =igsin (mr - ?)
E

P} —

L
T —

Which shows that the current lags behind the emf

by a phase angle ofg or 90° or the

emf leads the current by a phase angle ofgor 90°.

(b)

37

39

40

41

43

44

Vims _ (30)°
R 10

=90 W
()

In series LCR, the impedance of the circuit is given
by

Z=R%+ (X, — Xc)?

At resonance, X; = X,

~Zd =R

At resonance, the phase difference between the
current and voltage is 0° Current is maximum at
resonance

(<)

_ Epip _ 1100x100 _ L
s 500 A=0.5 kA
(<)

Impedance Z = VRZ + X2 = ,/(8)% + (6)? = 10Q
(b)
£ = Jm,XL = wlLand w = 2nf

»Z =|R? + an2f2[2

(b)

W S m L e o
V2 141

(a)

This is a combined example of growth and decay

of current in an L - K circuit.
L=100mH

The current through circuit just before shorting
the battery,

Lh=z=1A
(as inductor would be shorted in steady state)
After this decay of current starts in the circuit
according to the equation [ = [;e~t/T
Wheret = L/R.

L

| =1xe-(1x1 073)/(1 00x1 07341 00) — (1/e) A

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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| I
1 I
| I
| 1
: 45 (d) Energy stored in a inductor L carrying :
: % = e;’::df =i = frequency. Currentiis U = % LiZ :
: 46 (a) Rate at which energy is stored :
: ; _dU _ 1, fdi) _ . (di
: Phase dlfferer;rce relative to the il?urrem: e L 2i (d[) = Li (ar) :
= (314t ——) - (314¢t) = —— W ; A
: ¢ ( 6) (3141) = -= Att=0i=0 ~===0 | :
: i) At t = oo,i = iy (constant), - % =0 I
I At t = 0, phase of the voltage is zero, while phase I
| o G T 56 (d) 1
| of the current is — =, i. e., voltage leads by =~ ) . 1 _ 1
I 2 z Required timet = T/4 = =5x 10" 3sec 1
I 48 (d] 450 I
| 72 = R? + (ZTIfL)z 57 (a) i
| - Maximum voltage is AC circuit 1
: = (30)% + (2m x 50 x = Vo = 282V :
! = (900 + 1600) = 2500 _ Vo 282 I
I gl -
I or Z=5010Q V2 2 I
: Also, pa¥ R0 L :282=28200 :
I £ 80 141 141 "
I 50 (b) V=200V 1
I We know that @- factor of series resonant circuit I
58 (b)
: is given as " 1 1 . {
rl = =
! Q="F €T 2mwC 0 :
| Here, L = 8.1 mH,C = 12.5 uF,R = 100, f = 59 (b) ]
1 I
| 500 Hz Z= |R?+ X2 =102 + (2n x 60 x 2) = 753.7 I
I w.L 2rfL 0 I
I = = : I
R R ni==——==01594
: _ 2Xmwx500x81x1073 _ 8w _ 2 5434 753.7 :
| - 10 T 10 T 60 (b) |
: 51 (b) An alternating current is one whose magnitude :
l For capacitive circuits X = ﬁ changes continuously with time between zero and 1
: v _ a maximum value and whose direction reverses :
I eSS Vol = ixw periodically. The relation between frequency (f) "
: 52 (b) and time (T) is. :
: Vo= V2 Vs = 10V2 A {
I 53 (a) 75 I
: In L-R circuit, the growing current at time t is :
t o
: giveny i = iy [1 —e_r] where i, :% and’r:% m :
: ~ Charge passed through the battery in one time o : L ", {
| constant is /4 E T 1
| a= [Fide= fFiolL e~ ’ 1
I . Eoe_t ¢ . o -1 . E
: q= 10r—[:-§;]0—tnr+eg'r[e —1] —_— :
I oy 5 o BE I
: =ipT — igT + . :
iot  (E/R)(L/R) el 1 1
| =_ Y —— =—=—=1). |
| e e eR? d f 50 e 1
: 54 (b) As is clear from the figure time taken to reach the :
1 PE =240 x 0.7 =168 W, Pﬂ =140W maximum value is ]
| Py 140 T 002 |
=—x 100 =—=x 100 = 809 —=—=0.005s
: "=P 168 . 5 -
I 55 (o) 61 (b) I
| 1
| |
| I
| I
| I
L O O S S S N S S S S S S R . S S S S S S S S S S S S S S S S S S S S S . S S S . S S S S S S S S S S S . S . -J
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| I
1 I
| I
| I
: From e = Ldl/dt = dl =£=2=1As™" 71 (d) :
- 2 -
: 62 (a) = ¢ o HoN Al - PN =i :
| After time t, thickness of liquid will remain 4 LA L |
| d 72 (c) 1
: (5“— t?f). P=E . - Ey ip R :
" Now, time constant as function of time = Ermstrms cos ¢ = vz *Z7z I
: ol w0 o, XE=P=—E§R :
: ~ £o(1).R i V2 zv2 Z 2z? ] {
: _(d—%+vt)+dﬁt"vt PplyIng GivenXL=Rso,Z=v'ER=>P=5% :
I 73 (a) I
: _ £ Since, current lags behind the voltage in phase by :
I d-t +£ a constant angle, then circuit must contain R and 1
: 65k -
: 5d + 3vt {
I 63 (d) I
| When wire is thick, its resistance reduces. I
: Therefore, Joules’ heating loss is reduced. :
: ot e We find that in R -  circuit, voltage leads the :
: o Ee;ak value = 2202 = 311V current by a phase angle ¢, where :
C AK oL
| i tangp = —=— |
1 1, lags behind I by a phase of? while I leads by ¢ SA oA 1
| - = Yo _ loXe I
1 a phase of = Ve TR I
| * X I
66 (b) tangp = —
I I
: Time constant of R - Ccircuitist = RC . K :
I Here effective resistance of the circuit L - I
I _ 2RX3R _ 6R P "
| T 2R+3R s prad 1
| 6R 6RC v v 1
| T=—x(=—0 ; e I
I 5 5 J /.; 1
| 67 (b) ) 3 1
: L Mdi _ (gDN]NZA)g " ‘ {
| dt l dt Ve 1
1 _ 4mx1077X2000x300x1.2 x1073(4) o 1
: - 0.3%0.25 :
1 — 4.8 X 10_2 V I
: 68 (a) 74 (d) :
" IV = B ies e = Sl (mt + E) o B T Current will be max at first time when "
I , h 100t + /3 =m/2 = 1007t = /6 =t I
| Power=V. o X ipms Xcosgp =0 — 1/600 s I
: [Since ¢p = g, therefore cos¢ = cos% = 0] 75 (d) :
: 69 (d) The current will lag behind the voltage when :
| g E = 4 =084 reactance of inductance is more than the 1
: Z  \[42 + (1000 x 3 x 1073)2 reactance of condenser. :
: 70 (a) Thus, wL >i0rw > ﬁ% :
" X, =310,X, = 250, R = 80 " "
: Impedance of series LCR is B 2myic T 7 Ty WARTR 1. = PESODANL :
I Z=(R)? + (X, — Xc)? frequency :
_ - 76 (b

: =(8)2+ (31 - 25)2 =64 + 36 = 10Q (b) N :
e=Ll—Ll=—=——=02H |

: Power factor, cos ¢ = 2=2-08 dt di (4-2)
Z 10 |
" 77 (c) I
| |
| I
| I
| I

o o o)
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78

79

80

81

82

83

84

In L — R circuit, current at any time ¢ is given by
‘—E(1 ‘%t)—g b
TRV T)TRTRS
di E B (R) E -2

aa r°O\L)7L
di B
Induced emf = L—=Ee'l
R
From Eq. (i), iR = E — Ee T
Using Eq. (ii),iR=F—e or e=E—IiR
Therefore, graph between e and i is a straight line

with negative slope and positive intercept. The
choice (c) is correct.
(<)
192 _ 1 —t/\2 2
U= Eq? = E(%e WY = g—;e 2t/ (wheret =
CR)
= UEG_Z”T
*ZI‘UI' = UE‘;_.—Zh_.I"T
1_ -2tyt
=€
= t, = =In2
==In
¥Te
Now q =g e-ur
1
Eq'ﬂ ok que_tzﬂf
ty=7tln4 =2trIn2
t; 1
t, 4
(a)
At resonance LCR series circuit behaves as pure
resistive circuit. For resistive circuit ¢p = 0°
(b)
Z=yR2+X2=4/42+432=5
; ety 0.6
& coscp—z—s— :
(d)
220 220
i = =——=23334
J@0)Z+ (2xmx50x02)2 66
(a)
E, =2 F, =22 % 120 = 240V
np 2100
. _ng . _ 2100 _
i = fp= ¥ 10=5A
(b)
, o _ 4
i = —=— = 22 ampere
T.M.5. \J{E \/E p
()
As the current 7leads the emf ebyi—:-, itisan R-C
circuit
tipy i K
ang = =
ik
or tanZ = &€
4 R

86

87

88

89

90

91

92

; wCR =1
As @ = 100 rads™!
The product of € - Rshould be ﬁs“l_

(d)
Phase angle ¢ = 90°, so power P = Vicos¢p =0

(d)

Current lags the voltage if wL > ﬁ

1
> = f >
! 2nviLC [>1
(c)
W 120x7_19H
L B
240
Vims = — = 12082 = 170 V
rm.s ﬁ
(c)
Foran K - Ccircuit
Applied voltage, V = [V + V¢
50 = [(40)% + V2
= Ve =30V
(d)
Power factor
5 R
COSh = ———
VR T ot
30
V(30)2+(100)2 = (400x1073)2
Sy,
T J900+1600 50
(a)

Yes, in AC if branch AB has R, BC has a capacitor
C, and BD has a pure inductance L

c
15 A
3 104 B
5A
D
()
At A :Xc > X;__
At B : XC :XL
ALC : Xp < X,
()

Here: Current in the circuit

(i) =15mA =15x 10734

Resistance R = 4000 Volt

Applied voltage in the circuit = 240 V

At any instant, the emf of the battery is equal to
the sum of potential drop on the resistor and the
emf developed in the induction coil

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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Hence, £ = iR + L5 5 i .
di w(wl — R)
240 =15x 1073 x 4000 + L— s R -
. dt 2nf(2nfL—R)
Hence,L-S{-: 240 —60 =180V 100 (d)
93 (b) [nan L - C - Rcircuit in resonance condition
L/R represents time constant of R-L circuit. XL =Xe
Therefore, its dimensions are [M®L°T]. or Xe—X,=0
94 (a) 102 (¢) _
This is a parallel circuit, For oscillation, the energy As e = M-g—;
in L and € will be alternately maximum 30 % 10° = 3 10
x10° =3 x —,
95 (a) dt
The current in a coil is given by =2 _=10"%s
; 30x103
{=ge=Hr
0% 103 (b)
i io .
Now, i = # int =ty Wheatstone bridge is balanced. Current through
b _ p=toft AC is zero. Effective resistance R of bridge is
=t
n _1. — }. .j; = l —
e_tuf'r — n—l R = 6+6 3,R 3“

Total resistance =1+ 3 =40

Taking log of both sides,
Induced emf

—Eflugge = —1llog.n

e =iR = Blv
r
?” =log.n iR 1x1073x4
LD PpPE—————
T =tg/log.n =ty/Inn Bl 2%0.1
96 (b) = 2% 107%ms™2
Since voltage is lagging behind the current, so 104 (b)
there must be no inductor in the box Motional emf across PQ
97 (b) V =Blv=4(1) (2) = 8volt
Average power dissipated in an AC circuit This is the potential to which the capacitor is
Fav = Vimslrms €OS ¢ (1) charged.
Where the term cos ¢ is known as power factor. As q=CV
Given, Vums = 100 V,R = 100 0, ¢ = 30° = q=(10x107%)8=10"C = 80uC
L o Yoms o 100 g As magnetic force on electron in the conducting
rms T g T 100

rod PQ is towards @Q,therefore, A is positively
charged and B is negatively charged
ie, g4 =4+80uC and qg =—-80uC

Putting the values in Eq. (i), we get
P, = 100 x 1 X cos 30°

= 1002 105 ()
=503 =86.6 W The DC generator must be mixed wound to with
98 () stand the load variation.
wl —-L 106 (a)
tan ¢ = T“’C For imparting max power
1
¢ being the angle by which the currentleads the X, =Xp=>wl= =
Vc.:ltage. o L 1 ~ 1
Given, ¢ = 45 ) T Wi @<L (100m)Zx 10
wl —— =1 % 10~%=1uF
o= wC
tan 45 m 108 (¢)
[,
R
R L !
= = ——
oL ——
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110

111

112

113

2
7= [re+ ()
2wl

(3000)? +

1

(?.rc X 50 % % X 11‘.]—‘")2

= Z = /(3000)2 + (4000)2 = 5 x 10°Q

R _ 3000
So power factor cos ¢ = = 2 e = (1.6 and

power

V2, . cos
P = Vepnslyms COS ¢ =%¢’=> P

B (200)% x 0.6 — 48W
To5x103 7
(d)
Rise of current in L - Rcircuit is given by
10H 3Q
000 ————MWW

Now, T=

After 2s, fe,at t= 25
Rise of current] = (1 —e 1A

(b)

As e = Mdl/dt,

. M = dt _ _ 15000x0001 _

s M=—r= - =5H
(b)

At resonance, LCR circuit behaves as purely
resistive circuit. For purely resistive circuit power
factor = 1
()
Voltage across the capacitors will increase from 0
to 10 V exponentially. The voltage at time £will be
given by
V =10(1—e~t%)
Here T¢ = CpetRpet = (1 X 10%)(4 x 107%) =45
V =10(1 —e~t/4)

Substituting VV = 4 volt, we have,

4=10(1 — e~ t%)

et =06=2

Taking log both sides we have,

: In3—1In5
——==In3-1In
4
or t=4(In5—1In3) = 2Zs.
114 ()
B L= 24 — profty N2 A

1 I ’
When g = 1000 and N becomes%

132 y
L becomes 1000 x (—) = 10 times
10
ie, L=10x0.1=1H
115 (b)
From R :#

120~V
0.5 = -

V =116V
117 (b)

[n non resonant circuits
1

[mpedance Z = =, with rise in

1 -l
RTF{‘U(' coL)
frequency Z decreases, i. e., current increases so

circuit behaves as capacitive circuit

118 (c)
Phase difference in R - £ circuit,
— fan—12L
¢ =tan""—
Xy
or tan45°=-—
R
or X, =R
119 (d)

At resonant frequency current in series LCR
circuit is maximum
120 (d)
Magnetic field at the centre of primary coil B =
Hoiy/2R,. Considering it to be uniform, magnetic
flux passing through secondary coil is
Holy

e = z
¢ = BA 2R, (mR3)
_ ®3 _ HomR3
Now, M = e T
R2
. M x —%
Ry
121 (c)
Power remains constant in a ideal step down
transformer.
122 (b)

V =50 x 2sin 100xt cos 100wt = 50 sin 200wt
= Vy = 50voltsand v = 100Hz
123 (b)

Capacitive reactance is given by
1
€T wc
Where C'is capacitance and w the angular

frequency (w = 2nf).
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Hence, when frequency f increases capacitive
reactance decreases.
124 (a)

R
Power factor= cos ¢ = =

12 _ 4
R et 0.8
125 (d)
- =L 2 L
Given wl = S
_ 1 __1 _1p4
Qg = Vio3x10x10-® 108 10
X =l =10%x107% =100
126 (b)
. B _ 22
I; = "E' = E =01A
127 (a)
The instantaneous value of voltage is
£ =100sin(100t) V o (1)
Compare it with £ = E, sin(wt) V
We get

E, =100V, = 100rads™*
The rms value of voltage is

. E 100, soqv
V2 V2

The instantaneous value of current is

I =100sin (100t +g) mA

Compare it with

I = Iy sin(wt + ¢)

We get

Ip = 100mA, @ = 100rads™!
The rms value of current is

lrms = B DN e Toma
V2 2

128 (a)
100

Resistance , R = = 10 Q

w (Xe) >> (Xp)

130 (a)
irms =200 = 2A.S0 g = s XVZ =2 X V2 ~ 14
132 (d)
[n series L - Rcircuit, impedance is given by
Z=+R?+ X}
Where R is the resistance and X, the inductive
reactance.
Given, R =80,X, = 6Q
Z=,/(8)%+ (6)?
=64+136
=+v100=104Q
134 (a)

[f the current is wattles then power is zero. Hence
phase difference ¢p = 90°

135 (a)
[n LCR circuit; in the condition of resonance X; =
X¢,i.e, circuit behaves as resistive circuit. In
resistive circuit power factor is maximum

136 (c)

%ide [ 1y sin(we)dt

av — J.J‘/Z dt sz
: T
2l (—coswt)™/?  21,| cos (wj) cos 0°
T W o T w @
2l 2l 21,
=—|—cosm+cos0°l=—|14+1]=—
-:-.JT[ o ] 2m [ J i
137 (c)
At resonance, wlL = ﬁ
Current flowing through the circuit,
=t
=3
100
T 0.1A

So, voltage across L is given by

Vv, = IX, = lol
1

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

But wl =—
Inductive reactance , X; = 2rfL nk
100 T
T =2n X 50x1L wl
0.1

wx :iH T 200%2x1076 =250V

8m 138 (b)
Xi=2nf'L=2n%40 % 8_11{ =100 When the direction of current is reversed, moving

— from B to A.
Impedance of the circuitis Z = R? +X£ Vg —Vy = [5%1073(=10%) + 15+ 1 x 5]
=./(10)2 + (10)2 =15 volt
=10vZ 0 139°()
v 1m0  1s The instantaneous voltage through the given
Current in the circuitisi === —=— ;
Z 102 N2 device
129 (a) e = 80sin 1007t
L--------------_------------------_------------------------J
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Comparing the given instantaneous voltage with f_u = Iy(1 — e~RtL)
standard instantaneous voltage 2
e = gy sin wt. l =(1- E—Rrﬂ_)
We get ep =80V 2 1
Where g is the peak value of voltage e RH/L = —
Impedance (Z) = 201 Rt 2
Peak value of current [ = . o La )
_zﬂ_qﬂ t:£1n2=Mx06 93
T 20 2 2 ’
Effective value of current (root mean square value =150x0.6 93x1 073
of current). =0.103955s =0.15s
Lyms = _';% 147 (d)
4 The instantaneous values of emf and current in
A 22 = 2.828 A inductive circuit are given by E = E; sinwt and

140 (b) i = iy sin (mt - g) respectively

: Bt
Charging current, | == e kc . . A
Eing R So, Py = Ei = Ey sinwt X i sin (wt—g)

Taking log both sides,

s T
_ E t = Eyip sinwt | sin wt cos—= — coswt sin<
Log!-]og(;)—ﬁ pi ( . 2 2)
When Ris doubled, slope of curve increases. Also - 1”‘“ Sin Wt cos wt
at £= 0, the current will be less. Graph @ = Eyigsin2wt (sin 2wt = 2 sin wt cos wt)
represents the best. .
141 (b) Hence, angular frequency of instantaneous power
is 2w
The coil has inductance L besides the resistance R. 148 (¢)
Hence for ac it’s effective resistance \/ R? + X7 will 1
: ) Resonance frequency = ——=does not depend on
be larger than it's resistance R for dc 2myLC
142 (a) resistance
In R-C circuit current increases exponentially 149 (c) B R 5
with time, so correct graph will be (a) cosgp =— = =
143 (d) Z NR?+w?l*  [25+ (50)2 x (0.1)2
5 1
Z =RZ+ (X, — X¢)? =+/(11)2 + (25 — 18)2 P S =
- 130 mrm oot
; 260 _ 151 ()
Current i == 204 Amblitude of ac = i = Yo = @NBA _ (2nV)NB(rr?)
144 () mpli eo;:;—tﬂ—ﬁ— e :
Given X; = X = 50, this is the condition of . 2m Mgy 1% 1072 x % (0.3)2
resonance. So V; = V., so net voltage across L and 2= 2 =6m4
C combination will be zero 152 (c)
145 (c) In the condition of resonance
E_&_Zc}OO_z X =X
np  Ep 120 or wl = — (1)
ng = 20np = 20 X 75 = 1500. ‘ we .
Skt [i)] Since, resonant frequency remains unchanged,
. . o So, Vv LC =constant
I'he current at any instant is given by
i ar LC = constant
L]_C:l = LQC?.
= LxC=L,x2C
i .
¥ = g ==
£ 2
I =I,(1— e Rty 153 (b)
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155

156

157

158

159

160

This is because, when frequency 1 is increased,

ﬁE decreases and
hence the current through the bulb increases

(a)

In the rotation of magnet, N pole moves closer to
coil CD and § pole moves closer to coil AB. As per
Lenz’s law, N pole should develop at the end
corresponding to C. Induced current flows from

C to D. Again § pole should develop at the end
corresponding to B. Therefore, induced current in
the coil flows from A to B.

(d)

As a given pole (N or §) of suspended magnet
goes into the coil and comes out of its, current is
induced in the coil in two opposite directions.
Therefore, galvanometer deflection goes to left
and right both. As amplitude of oscillation of
magnet goes on decreasing, so does the amplitude
of deflection.

(b)

As is for Fig. (1), steady state current for t = both
the circuits is same. Therefore,

the capacitive reactance X, =

B
Ry Ry
Or Rl = Rz
Again, from the same figure, we observe that
Ly L
T4 < To B R_l < R_z
As Ry = R,, therefore, Ly < L,.
(b)
P=VI
_ 550 _
I = 220 = 254
(a)

Let the applied voltage be IV volt.

161 (d)
As the magnetic field directed into the paper is
increasing at a constant rate, therefore, induced
current should produce a magnetic field directed
out of the paper. Thus current in both the loops

must be anti-clock-wise.

C
A

2 D

As area of loop on right side is more, therefore,
induced emf o right side of loop will be more
compared to the emf induced on the left-side of

the loop
d dB
[ e = —d—(f: _AE
162 (b)
Given, = 30 mH
Vims = 220V
f =50Hz

Now, X, =wl =2nflL

=2%x314%x50%x30x 1073
=942

The rms current in the coil is
_ Vims _ 220V

ey s ey —23 A4A
163 (c)
P=Vs Xipme XcCOS
100 100x 1073 (s
= E * —\JE X CDSE

_104x10'3x1_10_25 "
- > i N Swa

164 (d)
Initial flux linked with inner coil when i = 0 is
zero. Final flux linked with inner coil when i =

iis (H“ )ﬂ'a

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

2mh
2
Change in flux, de¢ = (ij)ﬂ‘a
As dg = %
Here, Ve=12V,Ve =5V v Total charge circulating the inner coil is
= V& +Vé = {(12)* + (5)° o et peta®
v Vi +Ve (12)%+5) _(27:1;) R~ ZRb
=144 + 25 = V169 = 13V 165 (a)
(©) [nduced emf produced in coil
Rt _ —d¢ _ —-d
£=£0(1—e'T) g=rg =g B4
; dB

di d d Rt inR Rt _: S S

priaibra dr(“’e L)_0+"Te L L= R R TR
Initially, £= 0 |€.| =10V

di iyXxR E 5 ) Current produced in coil,

= =—===2. T . lel 10

G L L g oons i=L=5=5A

L--------------_------------------_------------------------J
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Heat evolved = i%Rt
=5 x(2)x1x1073 =0.05]

166 (c)
Power = Rate of work done in one complete cycle.
w
or B= =
i B, = (Epln Cf;f‘?-')'rﬁ
- Pav — Egly cosdp

2
Where cos ¢ is called the power factor of an AC
circuit.

167 (c)

Terminal velocity of the rod is attained when
magnetic force on the rod (Bil) balances the
component of weight of the rod(mgsin 8), figure.

ie, Bil = mgsin 0
B (%)E = mgsinf
%(e} = mgsin®

%(B’!v},) = mgsin@

rp = mg;2 ;i.nﬂ
168 (a)
_ . 1
XC“ZHvCE, T 2mvXe 2w x 390y oc
w
= 50 uF
170 (c)

Here, M = 2H, d¢p = 4 Wb,dt = 10s
As ¢ =Mi
de = M di
_dd _4_
Or di = ~ —E—ZA
Also, de¢p = M (di) = 2(1)

=2Wb
171 (a)
X, V3R
tang =—=——=v3=¢=60"=7/3
172 (c)

i i 1 7L s . S
Time difference = i ¢ = R e
2.5m-s

173 (a)

Here, Resistance, R = 31}
Inductive reactance, X; = 10(

Capacitive reactance, X, = 140}
The impedance of the series LCR circuit is
Z=yR?+ (X, +X,)2=+(3) + (14 — 10)2
Z =50

174 (d)
[n purely inductive circuit voltage leads the
current by 90°

175 (a)

o 1L
@ factor is given byE J;

So, for large quality factor the inductance should

be large and resistance and capacitance must be
small
176 (b)

true power
As, power factor = P

apparent power
= cos¢
R

T R KX )
R
power factor= cos ¢ = 7

[n a non-inductive circuit, X; = X
R
Power factor = cos¢ = -\/ﬁ = 7 =1
¢ =0°
This is the maximum value of power factor. In a
pure inductor or an ideal capacitor
¢ =90°
Power factor= cos¢ = cos90° =0
Average power consumed in a pure inductor or
ideal capacitor
P = E;. 1, c0890" = zero
Therefore, current through pure L or pure ¢
which consumes no power for its maintenance in
the circuit is called ideal current or wattles
current.
177 (d)
Potential difference across the capacitor = emf
induced across HE = Blv which is constant.
Therefore, charge stored in the capacitor is
constant. Hence current in the circuit HKDE is

ZEero.
178 (b)
e= —Ldl/dt =—5 x(—2)=+10V
179 (b)
2
Resistance of a bulb = (Rated voltage)®
Rated power
(220)2
e = 484 0
100

Peak voltage of the source, V, = 220§2 V =311V
180 (a)
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As M= ”"N;&. therefore, M becomes 4 times
181 (a) 189 (d)
Impedance of LCR circuit will be minimum at &= \'I(RJE + (XL — Xc)%
resonant frequency S0 R = 10.(1, XL = (L)L = 2000 x 5 x 10_.3 = 10.”.
1 | 1 1 ‘
V — — XC=_= uﬁzloﬂ.,I.E.,Z
" 2nVIC  2mVTx 102 x 0.1x 10°° wg 2Ra0as oG 10
= EHZ Maximum current iy = ? = % =24
182 (b) Hence ipms = === 14 A and Vs = 4 X 1.41 =
Here, resistance of rod = 2Q0.r = 0.1 m,B = sy
50 T,along z — axis @ = 20 rads L. ;
191 (d)

Potential difference between centre of the ring
and the rim is o= Jv_g + (V, — V)2
- | Ak s
V =2Bwr? =2 x50 x20 x (01)?=5V e P T
The equivalent circuit of the arrangement is = Reading of voltmeter = 220V

Ehawirinigute Reading of ammeter I,,,,s = Erms
43 - 220 T3
100 100 100
192 (a)
o]

Motion emf induced in the connector

0.0 e=Blv=2(1)2) =4V
B This acts as a cell of emf 4 V and internal
5V resistance 2 (). 6{) and 3 (} resistors are in
5V 100 parallel.
50 I o=
| = " RBRp 6 3 6 6 2
100
Current through external resistance, 6Q - 30<— 20
i=—t-=—=_=1a 20 an
R+r 1045 3
183 (c) - :
wl 27 x50x0.21 ~  Current through the connector (i)
tan¢—?——]j—u5,5@¢~80 _ E :—4':1A.
185 (d) Rp+r 242
. . Magnetic force on the connector
e = Ldi/dt =4 X 7500 = 30000V=30kV = Bil=(1)(1) = 2N
187 (a) Therefore, to keep the connector moving with a

constant velocity, a force of 2 N has to be applied to

50
Ay =hwfL= 23‘:(?) %A= 108 the right side.

e 193 (c)
¢ 2xfC Heat produced by ac = 3 x Heat produced by dc
_ L a2 Rt =3 X i2 Rt = %, = 3 x 22
2T (%) x20x 10°% = i = 23 =346 4
=5000 194 (d)
Impedence Z=./(R)? + (X, — X;)? Brightness o< P ypsumed € %. Forbulb, R, = R4,
= ‘/(300)2 + (400)2 so brightness will be equal in both the cases
195 (c)
=5000 E = 141sin 628t
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Ey
Erms = ﬁ
141
= 100V
(]
and L =
628

= = 100 Hz
2x3.14

196 (c)
Here, R = 10 0. As is known,

de _ (0D

A g 0.2
dp=02R=02 x10=2 Wb
197 (a)
From ¢ = Mi
M 107 3¥%200 10
=g = Taxrawi = 15 = 0625
198 (a)

Here, V., = 220V,v = 50 Hz

~'The instantaneous value of voltage is
V = Vy sin 2mvt = 2202 sin 27 x 50t
= 220v/2 sin 1007t

ldg| = % = |i dt| = area under i — t graphs.

Peak value of voltage Vy = V2 Vs = 2202V

199 (d)
Mdl 20
e—?— 0.09 Xm— 300V
200 (a)
Current through the bulb i = g = % = 64
60, 10V
j__i_faw;ﬁm
i e— 10V Wi
100V, 50Hz
V= ’VR? + V2
(100)? = (10)? + V2
=V, =995 Volt
AlsoV, =iX, =i x (2mnvl)
=2995=6x2x3.14x50xL
=L=0052H
201 (b)
dl 2—-3 :
L =?E= SV,E= %= ""].Uj AS_1
df
As e = _LE
& 5=—L(-10%),L = —H=>5mH
202 (c)
Withde: P =2 = r =9 _5q.
R 20
2 2y
Withac: P =2k o 72 - U065 _ 59 2

Also Z? = R? + 4m%v??
=50 =(5)?+4(3.14)*v*(10x 107 3)? = v
=80 Hz
203 (d)
The voltage V; and V. are equal and opposite so,
voltmeter reading will be zero.

Also, R=300,X, =X, =250
. v
So. 1= e
v_ 240 _

=R o

204 (c)
[f w = 50 x 21 then wl = 200}

[fw' =100 x 2 then w'L = 400
200 200 200

=g VRE+ (w'L)?  /(30)2 + (40)2
I=4A

205 (a)
Eddy currents are produced when a metal is kept
in a varying magnetic field.

206 (c)
After the current in the inductor reaches its
maximum value /, it falls from I, to zero. The

energylzué supplied by the source during build

up of current is returned back to the source
during the fall of current.

Thus, net power supplied by the source in a
complete cycle is zero.

207 (a)
1
T R
208 (a)

The same emfis induced in all the three rings
because emfis only due to linear motion and does
not depend on spin.

209 (b)
di
As e = ME
e 25%x107% -3
S e 1.67 x 10™°H
As ¢ = Mi
np=167x103%x36=6x10"Wb
=6m Whb
210 (b)

In Colpitt oscillator two capacitors are placed
across a common inductor and the centre of the
two capacitors is tapped.

211 (d)
In an AC circuit, the coil of high inductance and
negligible resistance used to control current, is

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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212

213

214

215

216

217
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called the choke coil. The power factor of such a
coil is given by

R
CosP e
R
Sy (as R << wl)

As R << wl,cos ¢ is very small. Thus, the power
absorbed by the coil is very small. The only loss of
energy is due to hysteresis in the iron core, which
is much less than the loss of energy in the
resistance that can also reduce the current if
placed instead of the choke coil.

(d)

ey = NABw. When B and w are doubled, e,
becomes 4 times.

(c)
Vo — 200 i 1
rms \f’E »Irms \fi
200 1 T
P = Vimglrms COS ¢ ZETECOSE = 50W
(b)

Here, i = iy att = oo.Leti be the currentatt =1
S
2
From:':ig(l—e L)
10

. —x1 a 1
“a(1-e ) =(1-2)

EU ez
e?—1

T
()
In a series L - £ - R circuit, potential difference
leads the current by an angle ¢(let).

— tan—1 XL—XC)
¢ = tan ( -
:‘.l.JL—L
or b= tan~?! (_R@;)
; 1
At resonance, X; = X, le,wl = e

Hence, = tan"*{():=10
Therefore, phase difference between current and
voltage at resonance is zero.
(b)
The average power output of the emf source is
P =2 IVollly| cos®

Since, Vo = LR

1
—= 2
P=zR 1
It is clear that only the resistor dissipates energy
in the circuit. The inductor and capacitor both

store energy but they eventually return it to the
circuit without dissipation.

(@)

; _vo_zoo_M
7R 100

oms = \f—% = 1.414 A

219 (b)

The phase angle (#) between fand Vis given by

X -X,
tang ==L=¢

X, = 2nfL

()
Where,
200 )
= 27 X 50 X [— y 1o—~*]
T
=200
% 1
L™ 2nfc
1xmw

T Imx50x10-3
=100

and R=100
Substituting values of X;, X and Rin eq.(i), we
get
tan @ = 2°0°1° _ 4
10

g T
= tant = tan—
4

T

9=—
4

The phase angle of the circuit is E.
220 (b)
np 1

n, 20
As L=z

221 (b)
1 1
P= EVGED cosgp = 1000 = > x 200 x iy cos 60°

; , ip 20
=i =204 =iy =—==

7 ﬁ=10ﬁA

222 (c)

223 (c)
Given, Vg =5V,V, =10Vand V, = 10V
In the £ - € - Rcircuit, the AC voltage applied to
the circuit will be
V=\VE+ (V- V)2
=,/(5)2 + (10 — 10)%2 = 5V
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v Y " ’,/’" 232 (c)
et Resistances of both the bulbs are
v, - vz 2207
L-Ve /,’, R, _Fl_ e
50 _v? 2207
v VR ~ Ry > Ry
Hence 25 W bulb will fuse
233 (b)
,=V—E =V—E=220—8{)=56n
e t=—g— == 25 '
234 (c)

B2 {I;] . 4 ¢ I— . The current in LCR circuit becomes maximum at
Theimpedante 6f & - Celteult for frequency f; 15 series resonance condition. At this point the total

&y = JRZ o reactance of the circuit is zero. That means the
.”1-2}"2(_‘2

, o . reactance of inductance becomes equal and
The impedance of R - Ccircuit for frequency 2f is ) .
opposite to the reactance by the capacitor

1
= T S . S
R 235 (b)
For anti-resonant circuit current is minimum at

or Ly = fﬂ‘z + m resonant frequency and at frequencies other than

o Rl resonant frequency current rises with frequency
L anZf2c2

Then, :=— - 237 (b)
T V\(R\ V2R V2R
1 = Vi = — —_| = =
- T P=Vicsp V(z)(z) 72 (R +w?lD)
- 1
7o 1672 f2REC2 238 (b)
Values are greater than 1 then ‘Z—‘ = lies between 1 Moving from 4 to B.
e - Vg —V,=[5x1073(-103) + 15+ 1 x 5]
' = 15 volt
225 (c
(©) i 239 (d)
f= 2L Foraseries L-C-R
) _ 1 circuit at resonance
s s
2%3.14v05x 103 x 20 x 106 Phase difference, ¢ = 0°
1 Power factor=cos¢p = 1
= =~ 1600 H
2% 3.14 x 10 z 241 (0)
226 () 200 Resonance frequency in radian/second is
2n X —x1 1 1
tan ¢ = X_" = ki = 2n =1=¢ w = = =500rad/sec
R R 200 VLC +8x05x%x10°°
= 45° 242 (b)
227 (a) 1 1
e=L;=2x10'3=2v wC 2nfC
1
228 (d) e, Xpoet=
Vs J
4
229 (b) Z= [R24X2 : s :%:P = IR
Vo=iZ=2200=100Z = Z =20 i
AlsoZ? =R*+ X2 = (22 = (1)* +X? =X, = Where Xe=15¢
ﬁﬂ As w is increased, Xowill decrease or Z will
231 (b) decrease. Hence I, or P will increase.
Power lhssce T Therefore, bulb glows brighter.

Hence the correct option is (b).
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244 (d)

C==ft=20 —10-2F =10% uF

=R 103 - H

245 (c)

2 =377 =2 v=06003Hz
247 (€)

1
= 21T\.'ﬁ
1
or f o ==

248

249

250

When capacitor C is replaced by another capacitor
C” of dielectric constant K, then

cl=Ke
f_ e
Flc
. 125000-25000 _ [
125000 A KC
or 100 1
125 VK
12542
or K= (—) =156
100
(a)
Es ix 4 Bs . 46
—_—= == ==X = — = U,
Ep  ig LR Ep s = 230 5=014

Frequency is not affected by transformer.
(@)

2 2 2v2
Vaw :E Vo :;X U";‘ms X \@ :T-l";"ms

2V2
:T‘szzo:wsv

(b)
Ist case From formula
V2
R
110x110 110
330 3

Since, current lags the voltage thus, the circuit
contains resistance and inductance.

Power factorcos ¢p = 0.6
R

=0.6
[R2+x]
R 12
- (@)
¥ 0.6
RZ
X2 e —p2
- L = 1086)2
& X2 = R? x 0.64
E7 036
0B8R _ 4R ;
Aj == e )
IInd case
Now cos¢p =1 (given)

Therefore, circuit is purely resistive, /e it contains
only resistance. This is the condition of resonance
in which

251

252

253

254

255

256

XL v-_v—XC
. co . % o 0. S
¥ Fpiees E REsseag) [From Eq.
(1]
LI
2nfc 9 il
. 9
T 2x3.14x60x440
= 54 uF
(b)
Capacitive reactance( X;) is given by
=l
XC T e

Where w is angular frequency and Cthe
capacitance.
Also, w = 2nf,where f is frequency.
[naDCcircuitf =0 ~w=10

XC = % =
(c)
As continuous flow of DC do not take place
through a capacitor, Therefore resistance of the
circuit

R=1405=1.5
Current with circuit
E
= ®
=2
T15 3

Potential difference across capacitor =Potential
difference across 1 ) resistor

=3x1=1y
3 3
~ Charge on capacitor g = CV
=1x g = 1.33 yF
(a)

T
Frequency of LC oscillation = e

_h_ 1 m*(chz)Uz
fo LG 2 LGy

1/2

_ (ZL x 4(:) — (8)/2

LxC
beaisf=Lonfi=L 1 A=1
(a)
From e = L dl/dt
B o8 o My -1
L 02 450 As
(d)

V =120sin 1007t cos 100t = V = 60 sin 200wt
Vinax = 60V and v = 100 Hz

(<)

Power = Rate of work done in one complete cycle.
_w

or By =7

i Pav - (Egly cos@)T/2

T

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

Egl, cos
or P, = nnz Lo

Where cos ¢ is called the power factor of an AC
circuit.

257 (b)
The impedance (£) of an R - L - Cseries circuit is

given by
y 132
zZ= JRZ +(wk-=)
As frequency of alternating emf applied to the
circuit is increased, X; goes on increasing and X,
goes on decreasing.
For a particular value of @ = (w, say)

X.f. = Xc
= 1
ie, L=—
) Wy w;
or W, = :
r = JIe
1
or 2my, = o
1
or U, = m—
T 2mIc

1

v =
2%x3.14%x+vV5x80x10"®
1
T 2x3.14%,/(400x1075)

1
T 2x3.14x2x1072

_ 100
T 314x4

_:28 _ 328
T 315 =@

259 (b)
The time taken by AC in reaching from zero to
maximum value is

260 (b)
For given circuit current is lagging the voltage by
w /2, so circuit is purely inductive and there is no
power consumption in the circuit. The work done
by battery is stored as magnetic energy in the
inductor.

262 (a)
In a pure inductor (zero resistance), voltage leads
the currentby 90°i.e., /2

The maximum current is
Iy = V2 L = V2(10) = 10v2 A
Maximum potential difference is ¥,, = I, R
=10vVZx 12 = 169.68 V

266 (b)

- Jwr 2y

In case (b) capacitance (¢) will be more.
Therefore, impedance Zwill be less. Hence
current will be more.

267 (c)
tan ¢ =% =1 ~¢p=450ormn/4
268 (c)

(i) In a circuit having Calone, the voltage lags the

current by —ZE

(ii) In a circuit containing Rand Z, the voltage
leads the current by %
(iii) In L - Ccircuit, the phase difference between
current and voltage can have any
value between 0 to %depending on the

values of Land €.
(iv) In a circuit containing £ alone, the voltage
leads the current by %

269 (d)
Induced emfe = Blv = BWv

e? B2 wiy?
Power developed = — =

® R
270 (b)
In RC series circuit voltage across the capacitor

leads the voltage across the resistance by%
271 (¢)
LTSI _
Es"n_p‘EP =—-x240=12V
272 (a)

: E
The currentis I = L

VRZ+ w22

4
= =08A
4T+ (1000x3x1073)2

273 (b)
In parallel resenant circuit, resonance frequency

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

263 (d) P
P =Vicos¢ 07 amic )
Phase difference ¢p = E = P =zero = S
2 2 5 —x0.04%x1076
264 (c) S
We have X, = ——and X, = L x 2rf = %0z — 29 KHz
265 (0) 274 (d)
Here [ms = 10 4,R =120
L---------------------------------_------------------------J
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(T/2V¢+0
I";'*ms = T = \_E

275 (a)
The voltage across a L — R combination is given
by
=Vz + V?

/ =400 — 144 = V256 = 16 volt
276 (d)

The average power of L - C - R circuit

Pay = Vims- lrms COS @

Hence, the average power depends upon current,
emf and phase difference.

277 (d)
X, =2mvl = L=t = A =0.16 H
L “2mv 2x314x50
278 (d)
The average power dissipation in the circuit is
%Eﬂ-"u tan ¢
279 (a)

Final current in constant and L plays no role at that
instant. Therefore, i = E/R.

280 (a)
A closed current carrying loop of any irregular
shape and even not lying in a single plane, placed
in a uniform magnetic field shall experience no
net force. Therefore, force acting on the loop must
be zero.

281 (b)

UoNy No A
As M ==L 2

M can be increased by increasing the number
of turns in the coils.

282 (a)
In L-C-Rseries circuit,

= JVRQ +(V, = Ve)?

= \/(40)2 + (60 — 30)?
= /1600 + 900 = v2500 = 50V
283 (c)
For series L - - R circuit
V=VVg +(V, — V)?
= ,/(80)2 + (40 — 100)2
=100V

285 (b)

1
Power P = > Vylp cos ¢

22500
= 0.5 X 150 X 150 X cos 60° = ——
=5625W

286 (a)

[f the capacitance is removed, it is an L — R circuit
¢ =60°

Xy
tan ¢ =?= tan 60° = /3
If inductance is removed, it is a capacitative
circuit or R — € circuit. |¢]| is the same

1 . L
~ Lo = — This is a resonance circuit

E.
Z=R; Ly :ﬂ-‘grm

7 s =200V
200V
s = m =24
287 (d)
Resistance of the bulb
vz (100)2
SE S e 2000

Current through bulb({) =

B3| =
l=|~,_.:a¢-|~<
[ =10 =]

=05A

[n a circuit containing inductive reactance (X;)
and resistance (R), impedance (Z) of the circuit is
=VRZ + w?l2 ()

Here, Z=22-14000

Now, X7 = Zz R?
= (400)% — (200)?
@rfL)? = 12 x 10*

27/3%100
T 2mxs0
=28 11H
288 (b)
The ¢ factor of series resonant circuit is given by
_wht
TR

[t is evident from the relation that as Ris

increased, @ - factor of the circuit is decreased.
289 (d)

[n steady state current through the branch having

capacitor is zero.

1_1+1+1
R 12 '3
1_6+3+2
R~ 6
(5]
k=4
As V =IR
6= ><6
LS

Current through the battery i = 11A
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290

291

293

294

295

296

Charge on the capacitor g = CV

= g=05x10"x6
g = 3ucC

(d)

Current will be maximum in the condition of

’ v
resonance so imgx =% = 1=
2
Energy stored in the coil W, = %Li?nax = %L (%)
1 JEE\ 1 _
=—x1073— ) ==x10"°E% joul
2 (109) 2 Ll

~ Energy stored in the capacitor

1 ., 1 :
We = ECE’I =X 2% 1079K2 ' =107%E" joule
We 1

"W, 5
(c)
1
X, = Z;n;L.—.zxnstx;: 1000
(<)

In series R - L - Ccircuit, the impedance of the
circuit is given by

Z = JR*+ (X, — X¢)?
Also, X, = oL, Xp = —

wC

1
Z=jﬁz+(m_ﬁ)
Given, R = 3000, w = 1000 rads™%,L = 0.9 H,
C = 20uF =2 x 107°F
Hence, Z = /(300)2 + (wuﬂ X 0.9 —

2

1 2
I.UDOXZXIU_ﬁ)

= /90000 + (900 — 500)2
= /90000 + 160000
= /250000 = 500

(b)
As coil A is moved closer to B, field due to
A intercepting B is increasing. Induced current in

B must oppose this increase. Hence the current in

B must be anti-clock-wise.

(d)

Reactance X = X; — X, = 2nfL — 2?:7
(d)

Circuit is resonant.
Hence supply voltage equals
Vp =10V
Also, Xe=R
As the voltage drops are equals across them when
Lis shortened

Z= |R*+XZ=2R

V
V. =iX ( - :_)
c = lag t 2
v 10
or VC = :XC = ﬁﬁ
— 10
Ve==V
297 (c)
Adff sdaf sdfsdf dsf
298 (b)
From e = Ldl/dt, L = ‘*dir‘ = 3"‘2""5 =0.2H
299 (a)

Capacitance of wire
C =0.014x 107° x 200
= 28X 107°F = 2.84uF
Forimpedance of the circuit to be minimum

XL =XC
= 2nvl =
v 2nvlC
A
T amplc

1
T 4(3.14)2x(5%10%)2Xx2.8X1076
=0.35x 1073*H = 0.35 mH

300 (c)
At resonance X; = X
303 (c)
As By = ug ni, therefore B, does not depend upon
radius (r) of the solenoid.
304 (c)
Here, L = 25mH =25x 107° H
v=50Hz, Vs = 220V
The inductive reactance is

22
X =2nvL=2x7x5[J><25><1{)‘3Q

The rms current in the circuit is

v Fome 220
™ TUX, _2x§x50x25x10—3
_ 7XIUDUA=28A
2x5x%x25
305 (b)

To decrease current in an AC circuit, choke coil is
used. The choke coil has high inductance and
negligible resistance, so that the energy loss in the
circuit is negligible.

Hence, X, >>R
306 (a)
Currentin a L-C-Rseries circuit,

_ V

L=
VRE+ (XL~ Xc)?
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307

309

310

311

312

313

Where V is rms value of current, #is resistance,
X; is inductive reactance and X is capacitive
reactance.
For current to be maximum, denominator should
be minimum which can be done, if

X, = X¢

This happens in resonance state of the circuit
1

re, wl, S

1 ;
or L= Ry (1)
Given, w = 1000s™%,C = 10uF = 10 x 107°F
Hence, L = ; =0.1H = 100mH

(1000)2x10x107%

(b)
£ =Ejcoswt = 10 cos(Zm X [t)

= 10c05(2n X 50 x =)

T 3

= lﬂcos(g) =10 xg= 5V3V
(d)
As explained in solution (1) for frequency 0 —
fr Z decreases hence (i = V/Z) increases and for
frequency f, — oo, Z increases hence i decreases
()
At resonance, V; and V¢ are equal in magnitude
but have phase difference of 180° relative to each
other
“Vie=V,—Ve=0
Hence, voltmeter V; read 0 volt

(b)
When C is removed circuit becomes RL circuit
hence
m XL .
tan T F - (1)

When L is removed circuit becomes RC circuit

hence

m X
tam—=—1C

3 R (i)
From equation (i) and (ii) we obtain X; = X.
This is the condition of resonance and in
resonance Z = R = 1000
(<)
V;, = 46 volts, V, = 40 volts, Vg = B volts
E.M.F. of source V = /87 + (46 — 40)? = 10 volts
(b)

Resonance frequency, w =

-

[

VL
1

VBx10-3x20x10-°
_ 1 1ot
T ax107t 4

= 2500rads~?

314

315

316

317

319

320

Amplitude of current, [, = % = % =5A
(a)

1 T
Vems = _f 102dt =10V

Ty
()
Effective voltage V., = \% = % =300V
(b)

Given, L = 20 mH = 20 x 10~3H
€ = 50uF = 50 x 107°F

For LCcircuit the frequency,
1

f= 2nyILC
or T =2nVLC ( T = Jl,)

; T :
Attime t = 7 energy stored is completely
magnetic.

The time, t = E

— Zﬂvﬁ
4
2my20% 103 %x50x10©
or t=
4
l__ﬁh
o o 3.14210
3.14x1073
or t = ———
2
or t=157%x10"3s =157 ms
()
[gnoring mutual induction, resultant, inductance
L'=Li+1L,;
=L+L=2L
(a)
Inan L - Ccircuit the impedance of circuitis
Z — XL - XC

WhenX; = X, then Z = 0. In this situation the
amplitude of current in the circuit would be
infinite. It will be condition of electrical resonance
and frequency is given by

1
f_Zm/R
1

T 2x3.14xV10x10-3%0.25%10-5
= 3184.7 cycles™?

_ velocity
Also frequency = e
8
ok 3= &= 3x10
31847
= A=942x10*m

(a)
As the inductors are in parallel, therefore, induced
emf across the two inductors is the same ie,

€1 =87
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| I
1 I
' :
|

| i 1
L n) @ 7 i
| . - A series resonance circuit admits maximum I
I Integrating both sides w.r.t. t, we get I
I L= Lot current, as I
| i P=i’R I
: T =1 So, power dissipated is maximum at resonance. :
| 321 (a) ? 5 So, frequency of the source at which maximum 1
: Impedance power is dissipated in the circuit is :
I : ' PR I
I Z=\R2+ (X, — Xc)? 2myLe !
| . — 1 1
| 10 = /(10% + (X, - X_C)z T 2x3.14v25x10-3%400x10-¢ 1
I = 100 = 100 + (X, — X¢)? =l _503Hz -
: - XL ‘_Xc =) 2%3.14+/ 1075 :
l (i) 328 (a) I
| initi i i I
I Let ¢ is the phase difference between current and Asinitially charge is maximum, 1
| voltage 4= 4o o5t |
| d I
: tantp:% = izd—jz—mqosinwt :
: tan¢g = = Given %Liz = % :
I - za.(i cos wt)? !
I T ¢=0 [From Eq.(i)] = —I (wqysinwt)? (o ) |
: 322 (d) 2 ‘ 2C :
I Inan L - C - Rseries AC circuit, the voltage across W= 1
| inductor £ leads the current by 90° and the tan wt = 1
: voltage across capacitor Clags behind the current ot = tang :
| by 90°. T -
: t = PR LC :
I 330 (b) I
: (1) For time interval 0 < t < T/2 :
I o %0 R I = kt, where k is the slope 1
: 90° Ve For inductor as we know, induced voltage V' = :

di

1 —L— I
I Ve dt "
| =V, =—KL 1
: (2) For time interval%< t<T :
: Hence, the voltage across L — C combination will I'=—-Kt=V, =KL :
| be zero. 331 (c) I
: 323 (d) Average power in AC circuits is given by P = :
| B UgN?A B HoN?(mr?) Vems/rms €OS ¢ for pure capacitive circuit ¢p = 1
: L= !l | 90°s0, P = 0. {
I _ 4mx10~7%(500)% xm(0.025)? 332 (d) !
| - 1 =Y andg. =2 I
: =4x10 x 107 x (500)? x (0.025)? R T '
1 =6.25x 10~*H ie, I, ]E I
| 1
i 325.() ) o o ) and Ir o w I
: The power loss in AC circuit will be minimum, if - With increase in w, I, decreases :
" resistance is low. In inductance power loss is zero. while I increases "
| It applies to high as well as low inductances. 333 ( 1
' 326 (c) % !
| : ) Geometric length of a magnet is 6/5 times its 1
: Inductive reactance X; = wl magnetic length. :
| = 2mwk ~ Geometric length =6/5x10=12 cm 1
' = 100z !
| 1
| |
| I
| I
| I
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The current in the circuit
. Vi
[ ===
R

=20 4 A
1000

Atresonance,
V, =Vp =iX, = —

wl
0.1
= Zamrzxins - 220V
335 (d)
Given, the frequency of alternating current f
= 50 Hz

The time for alternating current to become its rms
value from zero.

T
t=-
4
1
or t=—
4f
1
or t=—s
200

336 (c)
The full cycle of alternating current consists of
two half cycles. For one - half, current is positive
and for second half, current is negative. Therefore,
for an AC cycle, the net value of current average
out to zero. While the DC ammeter, read the
average value. Hence, the alternating current
cannot DC measured by DC ammeter.

337 (a)
Current will be maximum at the condition of

1
resonance. So resonant frequency wg = ==

1
V0.5%x8x10°°
=500rad/s
338 (c)
Input power P; = 220 x 1.5 = 330 W
2
Loss of power i?R = (%) X20=45W
Output power, Py = 330 — 45 = 285 W
+ Peak emfinduced, Vy = ? = % =190V

339 (¢)

Vg = % i 7?2\5 ~ 500V
340 (c)
[n L - Rcircuit, impedance
Z=.R2+X;

Here, X, =wl=2nfL

: Z = R? 4+ 4n? f2]?

341 (a)
Given, Ve = 3Vy = 3(V = V)

Here, Vis the applied potential.
3

VC :;V
—e-tlc) =3
Or V(1-e %)==V
1
—t,'li.'c T e :
et/ = - ®
Here, . =CR=10s

Substituting this value of 1, in Eq.(i) and solving
for £ we get

t=138 6s
342 (d)
F 12
IlzR—lz?:t’:A
E=LS2+ R, x 1,
I = Iy(1 — e t/te)
E 12
= ID=R—2‘=—2—=6A
L 400x107%
te=pg=—"p——=02

I, =6(1—e™t0%)
Potential drop across
L=E—RyL,=12-2x6(1—e™ ) =12¢7%
343 (c)
Reactance of capacitor or capacitive reactance is

denoted by X, given by
1

i
Given, w = 50rad s %, C = 50uF = 50 x 107°F
1
n—
€7 50x50x10°6

From Ohm's law, current flowing through the
circuit is given by

lems = V;n:
_ Vems _ 220
1wt 1/50%50%x10~8
B Loms = 220 %5050 x 1078

=55x 1072 A=0.55 A
344 (a)
In an ideal choke, ratio of its inductance L to its
DC resistance Ris infinity.
345 (a)
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Given, R = 30, X; =151, X, =110
Vims = 10 volt
= Current through the circuit

I. _— Vrms
b = r
VRPN —X)?

10

= Jer+as-117
=——=2=24
Vo+ie s
Since, L, Cand Rare connected in series
combination then potential difference across Ris
Vep=iXR=2X3=6V

Across /, V, =iX; =2x15=30V
Across Ve=iXp=2x%x11=22V
So, potential difference across series combination
of Land C,

=V, =V
=30-22=8V
346 (d)
At resonance net voltage across L and C is zero
347 (d)
“P=Vicosg, Pocos¢
348 (b)
di
As e= ME
s~ e = Miycos wt(w)
Cnax = Mipg X1 Xw
=0.005x 10 X 10w = 57
349 (d)
The emfinduced in a conductor does not depend
o its shape, but only on its end points, M and @ in
this case. Thus the conductor is equivalent to an
imaginary straight conductor of [ = M) = 2R.
Therefore, potential difference developed across
the ring =Blv = B(2R)v. And the direction of
induced current is from @ to M. Therefore, @ is at

die
= Ma(tﬂ. sin wt)

higher potential.
350 (b)
—3
= dijdt = edi: = 5(21—02) H=5mH
351 (a)
As M o< Ny N,, therefore, M remains the same.
352 (b)

For purely capacitive circuit e = e sin wt

i = igsin (w: + g) ,i.e., current is ahead of emf by
i

z
353 (d)

Current,i =

v
RZ+X}

If a dielectric is introduced into the gap between

the plates of capacitor. Its capacitance will

increase and hence, impedance of the circuit will
decrease. Thus, current and hence brightness of
the bulb increase.

354 (d)
When resonance occurs emf E and current 7are in
phase. In this case, the impedance is minimum
and current is maximum. At resonance inductive
reactance is equal to capacitive reactance

X, =X¢

355 (c)
The circuit element connected to the AC source
will be pure resistor. In pure resistive AC circuit,
voltage and current are in the same phase

356 (b)

Frequency = L

2mLC
So the combination which represents dimension

of frequency is—& = (EC)~1/°
357 (a)
In LCR series circuit, impedance Z of the circuit is
given by
Z= J(R)E + (X, — Xc)2 where X; = wl, X =
1/wC
Atresonance X, =X, ~Z =R
358 (c)
X, = 2nf
=>X xf
1 1

o> — K=
X, f

i.e., graph between XLL and [ will be a hyperbola

359 (d)
For current to be maximum , X; = X,
Hence, resonant frequency

o L 1 _ 103
I =m~VE Waxexios #
But angular frequency

w = 2nf
_ 2mx1000
= am

= 500 Hz
360 (b)
The average power consumed in an AC circuit is
given by
Volg
P= =, Cos [0}
Where ¢ is phase angle and V,, and /, the peak
value of voltage and current.
T

Given, Vo = 200V, Iy =2A,¢ ==
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361 (d) 367 (a)

The given circuit is under resonance as X; = X/C For purely L-circuit P = 0

Hence, power dissipated in the circuit is 369 (a)

X, =wl=2000x5x10"" =100

362 (c) A

Z=yR?+ (2mvl)? e = ¢ = 2000 x50x 106 100

= /(40)2 + 4m? x (50)2 x (95.5 X 10~3)2 ~Z =R+ (X, — Xp)? = 10Q

= 50 ohm Amplitude of current = i, = ? = % = 24

363

© - 370 ()

I, = 30 34 Impedance, Z = /(X,~ X¢)% + R?

90

15—20—45'4 100 st Hose— 1 2 Foae- 10 2

Net current through circuiti =i —i;, = 1.5 4

; Z—V— 2 = 600

D W
364 (c) i

- =Mi Z= (mL~—) +R?

¢ 0. wC
M===—=1(02H

-_ Inductive reaction

(© g i X, = wL =70x 10% x 100 x 106 = 70

i= )TL = TP =0.4554 Capaci;ance reactancel

X = —
SEe. ) 7wl 70x103x1x1076
_ Xy, _2mvl 3D_2?T><50XL 100
tan¢—E—T=tan 0 _71'—\4@ :T [X: > X;]
=001H Hence, circuit behaves like an R-C circuit
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ALTERNATING CURRENT

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 1 to 0. Each question contains STATEMENT 1(Assertion) and
STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
¢) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

1
Statement 1: In a series R-L-C circuit the voltages across resistor, inductor and capacitor are 8V, 16 V
and 10 V respectively. The resultant emf in the circuitis 10 V.
Statement 2:  Resultant emf of the circuit is given by the relation. E = \/VZ + (V, — V.)?
2
Statement 1: The capacitor blocks DC but allows AC.
Statement 2: The capacitor offers infinite resistance to DC.
3
Statement 1: The alternating current lags behind the e.m.f. by a phase angle of /2, when ac flows
through an inductor
Statement 2: The inductive reactance increases as the frequency of ac source decreases
4
Statement 1: [n series L — C — R circuit resonance can take place
Statement 2: Reasonance takes place if inductive and capacitive reactance are equal and opposite.
5
Statement 1: The mutual inductance of two coils is doubled if the self-inductance of the primary or
secondary coil is doubled.
Statement 2: Mutual inductance is proportional to the self-inductance of primary and secondary coils.
6

Statement 1: The average value of alternating emfis 63.69% of the peak value,
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Statement 2: The rms value of alternating emf is 70.72% of peak value.

Statement 1: An inductance and a resistance are connected in series with an ac circuit. In this circuit
the current and the potential difference across the resistance lags behind potential
difference across the inductance by an angle /2

Statement 2: [n LR circuit voltage leads the current by phase angle which depends on the value of
inductance and resistance both

Statement 1: Making or breaking of current in a coil produces no momentary current in the
neighbouring coil of another circuit
Statement 2: At the time of making or breaking of current changes.

Statement 1: Inductance coil are made of capper.
Statement 2: Induced current is more in wire having less resistance
10
Statement 1: The divisions are equally marked on the scale of ac ammeter
Statement 2: Heat produced is directly proportional to the current
11

Statement 1: Two identical heaters are connected to two different sources one DC and other AC having
same potential difference across their terminals. The heat produced in heater supplied
with AC source is greater.

Statement 2: The etimpedance of a AC source is greater than resistance.

12

Statement 1: When capacitive reactance is smaller than the inductive reactance in LCR circuit, e.m.f.
leads the current
Statement 2: The phase angle is the angle between the alternating e.m.f. and alternating current of the
circuit
13

Statement 1: Ifthe frequency of alternating current in an ac circuit consisting of an inductance coil is
increased then current gets decreased
Statement 2: The currentis inversely proportional to frequency of alternating current

14

Statement 1: Ifa variable frequency AC source is connected to a capacitor, the displacement current in
it increases with increase in frequency.
Statement 2: The increase in frequency results in an increase of impedance.

15

Statement 1: A capacitor of suitable capacitance can be used in an ac circuit in place of the choke coil
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Statement 2: A capacitor blocks dc and allows ac only

Statement 1: A sinusoidal AC current flows through a resistance R. If the peak current is [, then the
2
power dissipated is %&.

Statement 2: For purely resistive circuit, power factor cos ¢ = 1.

| I
1 I
| I
| I
| 1
| I
I I
| 16 [
| |
: Statement 1: Average value of ac over a complete cycle is always zero :
1 I
| Statement 2: Average value of ac is always defined over half cycle I
| 1
| I
| 17 I
| I
| Statement 1: Acis more dangerous than dc 1
1 1
: Statement 2: Frequency of ac is dangerous for human body E
1 I
| 18 1
| 1
: Statement 1: [n aseries R — L — € circuit the voltage across resistor, inductor and capacitor are 8V, :
: 16V and 10V respectively. The resultant emfin the circuit is 10. :
| Statement 2:  Resultant emf of the circuit is given by the relation E = /VZ + (V,, — V)2 1
| I
| 19 t
| I
: Statement 1: Capacitor serves as a block for dc and offers an easy path to ac {
| |
: Statement 2: Capacitive reactance is inversely proportional to frequency :
1 I
I 20 I
1 1
: Statement 1: The armature current in DC motor maximum when the motor has just started. :
| 5 I
1 Statement 2:  Armature current is given by i = .*.R_e Where e = the back emfand R, = resistance of I
| a 1
1 armature, 1
| I
1 A '
1 I
| Statement 1: The energy stored in the inductor of 2 H, when a current of 10 A flows through it is 100 J. I
| I
: Statement 2: Energy stored in an inductor is directly proportional to its inductance. :
| 1
1 22 1
1 I
: Statement 1: [naseries R — L — € circuit the voltage across resistor, inductor and capacitor are 8 V, 16 :
: V and 10 V respectively. The resultant emf the circuitis 10V :
I Statement 2:  Resultant emf of the circuit is given by the relation E = [V + (V,, — V,)? 1
| 1
| 23 1
| I
1 . : ; . : i : I
I Statement 1: For an electric lamp connected in series with a variable capacitor and ac source, its i
: brightness increases with increase in capacitance :
I Statement 2: Capacitive reactance decreases with increase in capacitance of capacitor I
| |
| 24 |
1 I
| 1
| I
| |
1 I
| 1
| 1
| I
| 1
| 1
| I
| I
| I
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ALTERNATING CURRENT

: HINTS AND SOLUTIONS :

1
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(a)

The resultant emf in the L - C - R circuit is given
by

E= [VE+(, - VY

E =./(8)% + (16 — 10)?
E=v64+36= E=10V

()

From the formula the capacitive reactance is

1 1

Xr=—=
CTwC 2nfC

Where w represents angular frequency,  for
capacitance and f represent the frequency.

The frequency of DC is zero hence capacitive
reactance becomes infinity. When the same
capacitor is connected with AC, capacitive
reactance is not equal to infinity hence capacitor
allows AC to pass through it, and offers infinite
resistance to DC,

(c)

When ac flows through an inductor, current lags
behind the emf by phase of m/2. Inductive
reactance, X; = wl = m.2f. L, so when frequency
increases correspondingly inductive reactance
also increases

(a)

Resonance in L — C — R series circuit takes place
when inductive reactance and capacitive
reactance are equal and opposite ie,

XL :XC
Or wol = wylC

1
Or wy,=—= or = ——
0= T fo 2myIC

[n other words we can say that at resonant

. 1
frequency (fo = m) resonance can take place.

(<)
It two coil of inductance L; and L, are joined
together, then their mutual inductance is given by

Mﬂk LILZ

[t is clear from the relation, if self-inductance of
primary and secondary coil are doubled the
mutual inductance of the coils will be doubled.

(b)
The average value of alternating emf £ =
E, sin ewt over a positive half cycle is

2E,
Eav half cycle = ? = 0.6369

Percentage of E,,, = 0.6369 x 100 = 63.69%

Also rms value of emfis given as

E
Eems = — = 0.7072
V2

Percentage E ., = 0.7072 x 100 = 70.72%

(b)

As both the inductive and resistance are joined in
series, hence current through both will be same.,
But in case of resistance, both the current and
potential vary simultaneously, hence they are in
same phase. In case of an inductance when
current is zero, potential difference across it is
maximum and when current reaches maximum
(at w t = m/2), potential difference across it
becomes zero, i. e, potential difference leads the
current by m/2 or current lags behind the

potential difference by n/2. Phase angle in case of
LR circuitis given as ¢p = tan™! (%)

@S www.studentbro.in
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10

11

12

13

(d)

Before making current in a coil, the current is zero
and before breaking the current is maximum. In
other words, it is constant in both the cases.
Obviously, on making or breaking the currentin a
circuit, the current starts changing. The changing
current produces changing magnetic field, which
in turn produces induced current in the
neighbouring coil of the circuit.

(b)

Since, copper consists of a very small ohmic
resistance so, inductance coils are made of
copper. A large induced current is produced in
such an inductance due to change in flux, which
offers a pretty opposition to the flow of current.

(d)

An ac ammeter is constructed on the basis of
heating effect of the electric current. Since heat
produced varies as square of current (H = I?R),
therefore the division marked on the scale of ac
ammeter are not equally spaced

(@)

For the case of DC, the frequency is zero and the
net impedance is equal to the resistance.

For the case of AC, the impedance of the AC circuit
is given by

Z =VR? + wil?

Where R = resistance, w = angular frequency and
L = inductance.

(b)
The phase angle for the LCR circuit is given by
X —Xe wl-1/wC

R R
Where X, X are inductive reactance and
capacitive reactance respectively. When X, > X,
then tan ¢ is positive, i. e., ¢ is positive (between
0 and r/2). Hence emf leads the current
(a)
When frequency of alternating current is
increasing, the effective resistance of the

tang =

14

15

16

17

18

inductive coil increases. Current (X; — wl =
2mfL) in the circuit containing inductor is given

v 1% . . .

byl = T As inductive resistance of the
inductor increases, current in the circuit
decreases
(c)
The impedance of a capacitor is given by

1

€= 2nfc

= X, 1

€7y

Thus, the impedance of the capacitor decreases
with increase in the frequency f of a source.

Current now increase in the capacitor with
decrease of impedance or resistance. This is equal
to displacement current between the plates of
capacitor.

(b)

We can use a capacitor of suitable capacitance as a
choke coil because average power consumed per
cycle in an ideal capacitor is zero. Therefore, like a
choke coil, a condenser can reduce ac without
power dissipation

(b)

The mean average value of alternating current (or
emf) during half cycle is given by I,, = 0.636 I
(or E,, = 0.636E,)

During the next half cycle, the mean value of ac
will be equal in magnitude but opposite in
direction

For this reason the average value of ac overa
complete cycle is always zero. So the average
value is always defined over a half cycle of ac

(a)

[t is because for a given value of voltage, peak
value of ac voltage is greater than the dc voltage
Fore.g. Incase of 220V ac, V; = 2202 =311V
~ 311 V will cause more harm to the human body
than 220V dc

(a)

The resultant emf in the L — C — R circuit is given
by

E=JVJ§+(I’1‘VC)2

E =(8)?+ (16 — 10)?
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19

20

21

22
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=64 + 36

E=10V

(a)

The capacitive reactance of capacitor is given by
1 1

X = —

©7 wC ™ 2afC
So this is infinite for dc (f = 0) and has avery
small value of ac. Therefore a capacitor blocks dc
(b)

From the relation

When the motor is started e = 0

: ; E
Hence, Eq (i) becomes igq = o
a

It is obvious that current is maximum when the
motor has just started.

(b)

The energy stored in the inductor is given by
v =%Li§ :% x 2% (10)% = 100]

It is obvious that energy stored is directly
proportional to its inductance.

(a)

The resultant emfin the L-C-R circuit is given by

23

24

E = \JVE+(V, —V)?

E = /(8)2 + (16 — 10)2
=64+ 36
E =10V

(2)

3 1 :
Capacitive reactance X, = ri When capacitance

(C) increases, the capacitive reactance decreases.

Due to decrease in its values, the current in the

E
2
fRZ +X7

brightness of source (or electric lamp) will also
increase

(b)

Power dissipated is given by

and hence

circuit will increase | I =

P = Erms Irms OS¢

We know that for purely resistance circuit power

i R R
tactorcoscp:;:E: 1

Hence, P = E s % Iims

= (Rlyms) X Irms

= R (Irms)?
_ (lo\* _RI}
=B (,,—@) =7
@ www.studentbro.in
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ALTERNATING CURRENT

Match the two
Column-I

(A) [+0,V;isproportional to [

(B) I+0,V; >V

© V,=0V,=V

(D) [ =+0,V,is proportional to ]

CODES:

Get More Learning Materials Here : &

Matrix-Match Type

(p)

(q)

(r)

(s)

(V)

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

1. You are given many resistances, capacitors and inductors. These are connected to a variable DC voltage
source (the first two circuits) or an AC voltage source of 50 Hz frequency (the next three circuits) in
different ways as shown in Column-II. When a current I (steady state for DC or rms for AC) flows through
the circuit, the corresponding voltage I/; and V; (indicated in circuits) are related as shown in Column-1.

Column- 1T
L W
6 mH 3uF
| ="
A
i}
L VI | sz J
1
6 mif 20
e
A
IV
k Vi e Vs d
| By, 1
o mH 20
)
L=
%
T
6 mil JuF
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ALTERNATING CURRENT

: HINTS AND SOLUTIONS :

| I
1 I
| I
| I
| |
| I
I I
| |
| |
| 1
I I
1 I
| I
1 |
| I
| I
| I
| |
1 |
1 1
: 1 (a) So,ofr = A, B,D \
1 | Fi I Ve | I
| As per given conditions, there will be no steady - — . |
: state in circuit ‘p’, so it should not be considered 6 nH 3uF :
| in options of 'C’ |
l - Q l
]
I — / I
| 6 mif JuF (s) g I
1 Here, V;, = IX,, where X, = 6m x 10710 I
: : Also, V, = [ X, where :
I v 10* I
I (p) ¢ =g I
| As I is steady state current * |
I So,V, >V, I
Vi=0;1=0
! Vol I
1
| Hence, V; =V |
: S0, 0fp = C AR '
: " ” i So,of s= A, B, D :
| I : * —] ,_ Vi o4 Va . 1
I : ; —— I
: 6 mH 20 ko 3uF :
| I
| L P |
I 4 Lo I
| (Q) 4 (t} v |
| . |
I In the steady state; Here, V; = IR, where I
: Vi=0as—=0 R = 10004, :
| ~V;=V=IR or ¥ _'104 I
: V, I €7 3w :
I and V, >V, Vo = IX, [
: So,of ¢ = B,C,D So, Vo, >V, and V; « [;V, o :
I L ¥ W, So,oft=A,B,D I
: : - k Note: for circuit ‘p’ :
o mH 20 Ldi g _ _ di _ di

: EQ_E_E‘DUFCV_CLE'l'qu_LCE'!' :
| P | i |
| & at I
I (r) v % _ _1dq I
| Mz~ Tca |
| Inductive reactance . |
| X, = wl Su,t=tﬂsm(ﬁt+¢)ﬂ) I
: X, = 6m x 107! (1 and resistance As per given conditions, there will be no steady :
| =R =20 state in circuit ‘p’. So it should not be considered I
: So,V, = 1X, and V, = IR in options of ‘C’ -
! Hence, V, > V; +(A) > 1St (B) > qrst (€) = pg; (D) - qrst :
| |
1 |
| I
| |
| I

o4
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