Alternating Current

ALLEN

Exercise - I (Conceptual Questions)

PEAK, AVERAGE AND RMS VALUE
1. What is the r.m.s. 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 :-
(1) 6 amp (2) 2 amp
(3) 3.46 amp (4) 0.66 amp
PACO001
2.  The peak value of an alternating e.m.f. which
is given by E = Eo cosot is 10 volts and its

1
frequency is 50 Hz. At time t = @S' the

instantaneous e.m.f. is
(1)10V  (2)5J3V (3)5V  (4)1V
PAC002
3. The phase difference between current and

voltage in an AC circuit is % radian. If the

frequency of AC is 50 Hz, then the phase
difference is equivalent to the time difference:-
(1)0.78 s (2) 15.7 ms
(3)25s (4) 2.5 ms
PACO003
4.  Acurrentin circuitis given by i = 3 + 4 sin ot.
Then the effective value of currentis:

(15 @7 @17 @10
PAC004
5. Incorrect statement are :
(a) A.C. meters can measure D.C also
(b) If A.C. meter measures D.C. there scale
must be linear and uniform
(c) A.C. and D.C. meters are based on heating
effect of current
(d) A.C. meter reads rms value of current
(Dab (2)b, c (3)cd 4)d,a
PACO005
6. The r.m.s. value of current for a variable
currenti =i cos ot + iz sin ot :—

(1) 750 +ia) ()75l +1a)
() @+ @ )

N

PAC006

10.

11.

12.

Build Up Your Understanding

The relation between an A.C. voltage source
and time in SI units is :

V =120 sin (100 =t) cos (100 =t) volt

value of peak voltage and frequency will be
respectively :-

(1) 120 volt and 100 Hz

(2) 120 voltand 100 Hz

2
(3) 60 volt and 200 Hz
(4) 60 voltand 100 Hz
PACO07
If an A.C. main supply is given to be 220 V.
What would be the average e.m.f. during a
positive half cycle :-

(1y198v (2)386V

(3)256V (4) None of these
PACO008

The hot wire ammeter measures :-

(1) D.C. current (2) A.C. current

(3) None of above (4) both (1) & (2)
PAC009

Frequency of A.C. in India is -

(1) 45 Hz

(2) 60 Hz

(3) 50 Hz

(4) None of the above
PAC010

For an alternating current I = I cos ot, the
rms value and peak value of current is :-

o o 1,
(1) Io, \/E (2) \/E’I
(3) Io, IEO (4) 210,1—\/0E

PACO11
If a step-up transformer have turn ratio 5,
frequency 50 Hz root mean square value of
potential difference on primary 100 volts and
the resistance of the secondary winding is
500 Q then the peak value of voltage in
secondary winding will be (the efficiency of
the transformer is hundred percent)

(1) 5002 (2) 1042
(3) 5042 (4) 2042
PAC012
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13.

14.

15.

16.

17.

SIMPLE AC CIRCUIT
A resonant A.C. circuit contains a capacitor of
capacitance 10-¢ F and an inductor of 10~ H.
The frequency of electrical oscillations will be :-

(1) 105 Hz (2) 10 Hz
5
(3) 100 Hz (4) 10 Hz
2n 2n

PACO13

A resistance of 300Q2 and an inductance of l
T

henry are connected in series to a A.C. voltage
of 20 volts and 200 Hz frequency. The phase
angle between the voltage and current is :-

4 3
1) tan!| — 2)tan1| —
(0 a3 @3]
3 2
3) tan1| — 4)tan! | -
@ a3 @ a2
PAC014
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 :

X2
X1

Impedance —
Impedance —

| Frequency — | Frequency —

(1) X; is an inductor and X; is a capacitor
(2) X1 is aresistor and X is a capacitor
(3) X1 is a capacitor and X; is an inductor
(4) X1 is an inductor and X is a resistor
PACO015
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:
(1) 30° (2) 40° (3)80° (4) 90°
PACO16
A 110V, 60 W lamp is run from a 220 V AC
mains using a capacitor in series with the
lamp, instead of a resistor then the voltage

across the capacitor is about:-

18.

19.

20.

21.

The resistance that must be connected in
series with inductance of 0.2 H in order that
the phase difference between current and
em.f. may be 45° when the frequency is
50 Hz, is:-

(1) 6.28 ohm. (2) 62.8 ohm.
(3) 628 ohm. (4) 31.4 ohm.
PACO018

A student connects a long air cored - coil of
manganin wire to a 100 V D.C. supply and
records a current of 25 amp. When the same
coil is connected across 100 V. 50 Hz a.c. the
current reduces to 20 A, the reactance of the
coil is :-
(D40 (2)3Q 3)5Q (4) None
PAC019
The graph shows variation of [ with f for a
series R-L-C network. Keeping L and C constant,

if R decreases :

(current) I

fr (freq.)

(a) Maximum current (I) increases

(b) Sharpness of the graph increases

() Quality factor increases

(d) Band width increases

(Da,bc (2)b,c,d (3)c,da (4)Al

PAC020

Alternating current is flowing in inductance L

and resistance R. The frequency of source is

®/2n. Which of the following statement is

correct:

(1) For low frequency the limiting value of
impedance is L.

(2) For high frequency the limiting value of
impedance is oL.

(3) For high frequency the limiting value of
impedance is R.

(D 110V (2) 190V (4) For low frequency the limiting value of
(3)220V (4)311V . !
PACO17 impedance is L.
PACO021
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22. Abulb and a capacitor are connected in series | 26. The impedence of a circuit, when a resistance
to a source of alternating current. If its R and an inductor of inductance L are
frequency is increased, while keeping the connected in series in an A.C. circuit of
voltage of the source constant, then frequency (f) is :-

(1) Bulb will give more intense light.
[ 2 20212
(2) Bulb will give less intense light. (1) VR+4rfL (2) VR +4n"f°L
(3) Bulb will give light of same intensity as before 3) R2 4+ 472F2 2 4) R2 4+ 272F212
(4) Bulb will stop radiating light. PAC026
PAC022 . . .

23. In an A.C. circuit resistance and inductance 27. A capacitor of capacity C and reactance X if
are connected in series. The potential and capacitance and frequency become double
current in inductance is: then reactance will be :-

X X
(1) Vo sin ot, Yo inot (1) 4X (2) = (3) — (4) 2X
oL 2 4
(2) Vo sin wt, Vo sin(ot + t/2) PACOZ7
oL 28. The coil of choke in a circuit :
(3) Vo sin (ot+1/2), Vo sinot (1) increases the current
oL (2) controls the current
(4) Vosin(ot + /2), Vo sin(ot-1/2) (3) has high resistance to d.c. circuit
oL (4) does not change the current
PAC023 PAC028
24. An a.c. source of voltage V and of frequency ) ) ) ) )
) ) 29. The inductive reactance of an inductive coil
50 Hz is connected to an inductor of 2H and
negligible resistance. A current of r.m.s value I with 1 henry and 50 Hz :-
flows in the coil. When the frequency of the T
voltage is changed to 400 Hz keeping the (1) 50 ohm (2) T ohm
magnitude of V the same, the current is now :- T 50
(1) 8lin phase with V (3) 100 ohm (4) 50 ohm
(2) 41 and leading by 90° from V PAC029
3) 1 and lagging by 90° from V 30. In the L-R circuit R = 10Q and L = 2H. If
4 120V, 60Hz alternating voltage is applied
(4) I and lagging by 90° from V then the flowing current in this circuit will be :-
E (1)0.32A (2)0.16 A
_ o PACOZ4 (3)0.48 A (4)0.80 A

25. A capaator of caPaaty C ?s connecFed in A.C. PACO030
circuit. The.apphed emf is V=Vo sinwt, then 31. An inductance of 0.4 Henry and a resistance
the currentis :

v of 100 ohm are connected to a A.C. voltage
(1= m—?_‘ sinot source of 220 V and 50 Hz. Then find out the
V. phase difference between the voltage and
(2)1 oL sin(ot + n/ current flowing in the circuit :

(3) 1=V, oC sinot (1) tan-! (2.25 7) (2) tan-1 (0.4 7)

(4) 1=V, oC sin (ot + 1/2) (3) tan-t (1.5 7) (4) tan-1 (0.5 7)
PACO025 PACO031
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32. A capacitor of capacitance 100 pF & a [ 36. 200Q resistance and 1H inductance is
resistance of 100Q2 is connected in series with connected in series with an A.C. circuit. The
2
AC supply of 220V, 50Hz. The current leads frequency of the source is 200 Hz. Then
the voltage by 2m
1 1 phase difference in between V and I will be :-
-1 -1 —
(1) tan [Z,J (2) tan [n) (1)30°  (2)60°  (3)45°  (4)90°
2 4 PACO36
(3) tan-? (;j (4) tan-! (;j 37. Impedance of the following circuit will be :
PACO032 200Q 150Q
33. If the current through an inductor of
inductance L is given by I = Iy sinwt, then the
voltage across inductor will be :- @
(1) Io oL sin (ot - t/2)
) (1) 1500 (2) 200Q2
(2) [yoL sin (ot + ©t/2)
] (3) 2500 (4) 340Q
(3) [y oL sin (ot - )
PAC037
(4) None of these 38. In the figure shown, find Vg :
PACO033 Vr=? Vi=176V
34. There is a 5 Q resistance in an A.C. circuit.
Inductance of 0.1 H is connected with it in
series. If equation of A.C. em.f. is V =5 sin50t ~
then the phase difference between current O
and em.f. is :- 220V
(1)132v (2) 396V
nI 2z
(1) (2) 2 (3) 185V (4) N220x176V
- PAC038
(3) n (4)0 39. If alternating current of 60 Hz frequency is
PACO34 flowing through inductance of L = 1 mH and
35. A50Hza.c. source of 20V is connected across drop in AV, is 0.6 V then alternating current :-
R and C as shown in figure below. The voltage (1) 1 A (2) 5 A (3) S—OA (4) @A
across R is 12V. The voltage across C is T T T n
R C PAC039
VW | LCR SERIES CIRCUIT, RESONANCE
~ 40. An inductance of 1mH, a condenser of 10uF
v and a resistance of 50Q2 are connected in
(1)8V series. The reactance of inductor and
(2) 16V condensers are same. The reactance of either
(3)10V of them will be :-
(4) Not possible to determine unless values (1) 100 (2)30Q
of Rand C are given (3)3.2Q (4)10Q
PACO035 PAC040
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41. L, C and R represent physical quantities | 45. An alternating voltage is connected in series
inductance, capacitance and resistance with a resistance R and an inductance L. If
respectively. The combination representing the potential drop across the resistance is
dimension of frequency is 200 volt and across the inductance is 150 volt,
(1) LC (2) (LC)-1/2 the applied voltage:

LYY c (1) 350 volt (2) 250 volt
3) (EJ (4) T (3) 500 volt (4) 300 volt
PAC045
PACO41 | 46, Fora series R-L-C circuit :-

42. A circuit contains R, L and C connected in (a) Voltage across L and C are differ by n
series with an A. C. source. The values of the (b) Current through L and R are in same phase
reactance for inductor and capacitor are (c) Voltage across R and L differ by 7/2
2002 and 600Q respectively and the (d) Voltage across L and current through C are
impedance of the circuit is Z;. What happens differ by nt/2
to the impedance of the same circuit if the (D)a,b,c (2)b,c,d
values of the reactance are interchanged:- (3)c d,a (4) All
(1) The impedance will remain unchanged PACO046
(2) The impedance will increase 47. AseriesR-L-C (R=100, X, =200, Xc=20Q)
(3) The impedance will decrease circuit is supplied by V = 10 sin ot volt then
(4) Information insufficient power dissipation in circuit is :-

PAC042 (1) Zero (2)10W

43. When V=100 sinot is applied across a series (35w (4)2.5W
(R-L-C) circuit, at resonance the current in PAC047
resistance (R = 100 Q) is i = io sinot, then 48. The selfinductance of the motor of an electric

e fan is 10 H. In order to impart maximum
power dissipation in circuit is:-
power at 50Hz. It should be connected to a
(50w _
capacitance of :
(2) 100w (1)2x106F (2)3x106F
(3)25W (3) 104 F (4) 106 F
(4) Can't be calculated PAC048
PAC043 49, In a series resonant R-L-C circuit, if L is
44. Atresonance in a series LCR circuit, which of increased by 25% and C is decreased by 20%,
the following statements is true: - then the resonant frequency will :
(1) Current in the circuit is maximum and (1) Increases by 10%
phase difference between E and [ is /2 (2) Decreases by 10%
(2) Current in the circuit is maximum and (3) Remain unchanged
phase difference between E and I is zero (4) Increases by 2.5%
(3) Voltage is maximum and phase difference PAC049
between E and 1 is /2 50. The value of quality factor is :-
(4) Currentis minimum and phase difference (o : resonating frequency)
between E and I is zero 1) ol ) W 3) JIC (4) L/R
PAC044 R RC
PACO050
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51.

52,

53.

54.

If value of R is changed, then :-

10v 10V R
)
VSupply

(1) Voltage across L remains same

(2) Voltage across C remains same

(3) Voltage across LC combination remains same

(4) Voltage across LC combination changes
PACO51

In a series LCR circuit voltage across resistor,

inductor and capacitor are 1V, 3V and 2V

respectively. At the instant t when the source

voltage is given by :

V =V, cos wt, the current in the circuit will be :

()I=1Ipcos (mt +Zj
(2)I=1Iocos (mt_Z]
(3)I=Iocos (mt+§j

(4)I=1Io cos (cot _Ej

PACO052
In an AC Circuit decrease in impedance with
increase in frequency indicates that circuit
has/have :-
(1) Only resistance
(2) Resistance & inductance.
(3) Resistance & capacitance
(4) Resistance, capacitance & inductance.
PACO53
In given LCR circuit, the voltage across the
terminals of a resistance & current will be-

R=50Q 400V 400V

(~ 100V, 50Hz
(&

55.

56.

57.

58.

59.

60.

Phase of current in LCR circuit -
(1) Is in the phase of potential
(2) Leading from the phase of potential
(3) Lagging from the phase of potential
(4) Before resonance frequency, leading
from the phase of potential and after
resonance frequency, lagging from the
phase of potential
PACO55
In LCR circuit, the voltage across the
terminals of a resistance, inductance &
capacitance are 40V, 30V & 60V, then the
voltage across the main source will be -
(1) 130 volt (2) 100 volt

(3) 70 volt (4) 50 volt

PACO056
For an alternating current of frequency
SﬂHz in L-C-R series circuit with L = 1H,

T

C=1pF, R=100Q, impedance is :-
(1) 100 Q (2) 100JmQ
(3) 10027 Q2 (4)100t ©

PAC0O57

POWER IN AC CIRCUIT

A sinusoidal A.C. current flows through a
resistor of resistance R. If the peak current is
Ip, then the power dissipated is :-

2 1.
(1) I;Rcos6 (2) > 'R

4

(3) =R 4) n_lz 2R

PACO58
An AC circuit draws 5A at 160 V and the
power consumption is 600 W. Then the
power factor is:-
M1
(3)0.50

(2)0.75
(4) Zero

PAC059
Which is not correct for average power P at
resonance :

(1) P=Irms Vrms (2) P =

v
V22

(1) 400V, 2A (2) 800V, 2A
(3) 100V, 2A (4) 100V, 4A (3)P=VI (4) P=12ms R
PAC054 PAC060
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61. Inan A.C. circuit inductance, capacitance and | 66. IfV =100 sin100t volt, and
resistance are connected. If the effective I =100 sin(100t + E) A. then find the watt
voltage across inductance is Vi, across ) 6
i _ ) _ less power in watt :-
capacitance is V. and across resistance is Vg, (1) 10* (2) 103
then the total effective value of voltage is : (3) 102 (4) 2.5x 103
(1) Vr+Vi+Ve (2) Vr+VL-V. PAC066
67. An A.C.supply gives 30V r.m.s. voltage which
(3) \/VR2 +(VL - Ve )2 (4) \/VR2 —(V, - V¢ )2 passes through a 10Q resistance. The power
dissipated in it is :-
PACO61
o . (1) 9042w (2) 90W
62. Inana.c.circuitV and I are given by \/_
V =100 sin (100 t) volts (3) 45v2W (4)45W
. PAC067
[=100sin (100t +m/3) mA 68. An inductor of inductance L and resistor of
The power dissipated in the circuit is resistance R are joined in series and connected
(1) 10* watt (2) 10 watt by a source of frequency ®. Power dissipated in
(3) 2.5 watt (4) 5.0 watt the circuit is :-
2, 272
PAC062 ) (R? +017) @ ViR
63. For a series LCR circuit the power loss at v (RZ +602L2)
resonance is :- v R2 4 22
2 () = W7
() (2) Lo (R Tol )
[mL—C} PAC068
© 69. For given circuit the power factor is :
2 R=1100Q
(3) 2R (4) Y_
Co L=3.5H
PACO063
S
64. In an alternating circuit applied voltage and 50Hz
currentare E = Eg sinotand I = Iy sin(ot+r/2) (1o (2)1/2
respectively. Then the power consumed in (3)1/+2 (4) None of these
PAC069
the circuit will be : s o
70. In a purely capacitive circuit average power
(1) Zero (2) Eolo/2 dissipated in the circuit is -
(3) EOIO/\/E (4) Eolo/4 (1) Vrms Irms
PACO64 (2) Depe.nds on capacitance
(3) Infinite
65. In which of the following case power factor (4) Zero
will be negligible :- PACO070
(1) Inductance and resistance both high 71. Energy loss in pure capacitance in A.C. circuit is
1
(2) Inductance and resistance both low. (1) > Cvz (2)cv
(3) Low resistance and high inductance 1
—_ 2
(4) High resistance and low inductance (3) 4 v (4) Zero
PACO065 PAC071
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72. Power dissipated in pure inductance will be: | 74. If alternating current of rms value 'a’ flows
L2 through resistance R then power loss in
(1) — (2) 2LI2 resistance is :
2 (1) Zero (2) a2R
LI? 2
()~ (4) Zero OES (4) 2a7R
PAC072 PAC074
73. The power factor of L-R circuit is : 75. Which of th.e followi_ng device in alternating
L R circuit provides maximum power :-
1) (2) —— (1) Only capacitor
R (wL)Z +R2 (2) Capacitor and resistor
(3) Only inductor
(3) LR (4) VoLR (4) Only resistor
EXERCISE-I (Conceptual Questions) ANSWER KEY
Question 2 3 4 5 6 7 8 9 |10 (11 | 12 | 13 | 14 | 15
2 4 3 2 3 4 1 4 3 2 1 3 1 3
Question 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Answer 2 2 2 1 2 1 3 4 4 3 3 2 3 2
Question 32 |33 |34 | 35|36 |37 |38 |39 |40 | 41 | 42 | 43 | 44 | 45
Answer 2 2 3 2 3 3 1 2 4 2 1 1 2 2
Question 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
Answer 3 4 3 1 3 2 3 3 4 4 1 2 2 3
Question 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75
Answer 3 3 1 3 4 2 2 3 4 4 4 2 2 4
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Exercise - II (Previous Year Questions)

Re-AIPMT 2015
A series R-C circuit is connected to an

alternating voltage source. Consider two
situations:

(a) When capacitor is air filled.

(b) When capacitor is mica filled.

Current through resistor is i and voltage

across capacitor is V then :-

(1) Vo=V (2) Va< Vb
(3) Vo>V (4) ia > iv
PAC095
AIPMT 2015

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

ok s

R 2
(3)P @ (2]

PAC096
NEET-12016

An inductor 20 mH, a capacitor 50 puF and a
resistor 40Q2 are connected in series across a
source of emf V = 10 sin 340 t. The power loss
in A.C. circuit is:-
(1) 0.51W
(3)0.76 W

(2)0.67W
(4) 0.89 W
PAC097

A small signal voltage V(t) = Vo sinot is

applied across an ideal capacitor C :-

(1) Current I(t), lags voltage V(t) by 90°.

(2) Over a full cycle the capacitor C does not
consume any energy from the voltage
source.

(3) Current I(t) is in phase with voltage V(t).

(4) Current I(t) leads voltage V(t) by 180°.

PAC098

NEET-I1 2016

Which of the following combinations should
be selected for better tuning of an L-C-R
circuit used for communication?
(ODR=159,L.=3.5H,C=30 uF
(2)R=250Q,L=15H,C=45pF
(3)R=209Q,L=15H,C=35puF
(4)R=250,L.=25H,C=45puF

PAC099
The potential differences across the
resistance, capacitance and inductance are
80V, 40V and 100 V respectively in an L-C-R
circuit. The power factor of this circuit is :-
(o8 (2)1.0 (3)0.4 (4)0.5

PAC100

NEET (UG) 2018

An inductor 20 mH, a capacitor 100 pF and a
resistor 50 QQ are connected in series across a
source of emf, V=10 sin 314 t. The power loss
in the circuitis
(1)o.79wW
(3)2.74W

(2)0.43 W
(4)1.13W
PAC101
NEET (UG) 2019 (Odisha)
The variation of EMF with time for four types
of generators are shown in the figures. Which

amongst them can be called AC?

E E
(a) (b) .
t |
E E
(c) @ 7\
t t
(1) () & (d) (2) (@), (b), (c) & (d)
(3) (a) & (b) (4) only (a)
PAC102
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9.

10.

11.

12.

A circuit when connected to an AC source of

12 V gives a current of 0.2 A. The same circuit

when connected to a DC source of 12 V, gives

a current of 0.4 A. The circuit is

(1) series LR (2) series RC

(3) series LC (4) series LCR
PAC103

NEET (UG) 2020

A 40 pF capacitor is connected to a 200 V,

50 Hz ac supply. The rms value of the current

in the circuitis, nearly :

(1)25.1A

(3)2.05A

(2)1.7A
(4)25A

PAC104
A series LCR circuit is connected to an ac
voltage source. When L is removed from the
circuit, the phase difference between current

and voltage is g .Ifinstead Cis removed from

o : : . W
the circuit, the phase difference is again 3

between current and voltage. The power
factor of the circuit is :
(1)-1.0

(3)0.5

(2) zero
(4) 1.0

PAC105

NEET (UG) 2020(Covid-19)

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

©
(1) decreases
(2) remains unchanged
(3) will fluctuate

(4) increases
PAC106

13.

14.

15.

NEET (UG) 2021
An inductor of inductance L, a capacitor of

capacitance C and a resistor of resistance 'R’
are connected in series to an ac source of
potential difference 'V' volts as shown in
figure.

Potential difference across L, C and Ris 40 V,
10 V and 40 V, respectively. The amplitude of
current flowing through LCR series circuit is

10~/2 A. The impedance of the circuit is :-

—AMWWMWA—
40V—><+—10V—> <+ 40V —
(=)
~y
(1) 420 (2)5/2Q
(3)40 (4)5Q

PAC107
A series LCR circuit containing 5.0 H inductor,
80 uF capacitor and 40 Q resistor is
connected to 230 V variable frequency ac
source. The angular frequencies of the source
at which power transferred to the circuit is
half the power at the resonant angular
frequency are likely to be :
(1) 25 rad/s and 75 rad/s
(2) 50 rad/s and 25 rad/s
(3) 46 rad/s and 54 rad/s
(4) 42 rad/s and 58 rad/s

PAC108

NEET (UG) 2022

The peak voltage of the ac source is equal to:

(1) the rms value of the ac source
(2) J2 times the rms value of the ac source
3 1/«/5 time the rms value of the ac source

(4) the value of voltage supplied to the circuit.
PAC109

[ 208 ]
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16. A series LCR circuit with inductance 10H, | 21. The net impedance of circuit (as shown in
capacitance 10 pF, resistance 50 Q is connected figure) will be :
to an ac source of voltage, V = 200 sin (100 t) — I8 —— —AW\——
volt. If the resonant frequency of the LCR circuit 50 mH  10° FlO Q
is vo and the frequency of the ac source is v, then T ES !
(Dvo=v= 50 Hz ~
T &
50 220V, 50 Hz
(2) v, =—Hz,v=50Hz
" (1) 15Q (2) 550
(3) v=100 HZ:VO=%OHZ (3)25Q (4) 10420
(4) vo= v =50 Hz PAC127
PAC110 RE-NEET (UG) 2023
RE-NEET (UG) 2022 22. Anacsource is connected in the given circuit.
17. An inductor of inductance 2 mH is connected The value of ¢ will be :
toa 220V, 50 Hz a.c. source. Let the inductive
reactance in the circuit is Xi. If a 220 V dc (le 1000
source replaces the ac source in the circuit, T
then the inductive reactance in the circuit is ~
X». X1 and X; respectively are : V=220 sin(100nt + ¢)
(1) 6.28 Q, zero (2) 6.28 Q, infinity volt
(3) 0.628 Q, zero (4) 0.628 Q, infinity (1) 60°
PAC111 (2) 90°
18. A standard filament lamp consumes 100 W (3) 30°
when connected to 200 V ac mains supply. (4) 45°
The peak current through the bulb will be : PAC128
(1) 0.707 A (2)1A 23. IfZ, and Z; are the impedances of the given
(3)1414 A (4)24 circuits (a) and (b) as shown in figures, then
NEET (UG) 2023 PAC112 choose the correct option
11
19. In a series LCR circuit, the inductance L is WA 1'63 W
10 mH, capacitance C is 1puF and resistance R 5 mH 108 ?“F 100
is 100 Q. The frequency at which resonance . . ~
oceurs is :- v K 2207, 50 Hz
(1) 159 kHz (2) 1.59rad/s figure (a) figu1‘"e (b)
(3) 1.59 kHz (4)159rad/s
PAC125 (1) 71<7Z; (2) 71+7,=20Q
20. An ac source is connected to a capacitor C. (3)Z:1=2, (4) Z1> 72
Due to decrease in its operating frequency : PAC129
(1) displacement current increases. 24. The maximum power is dissipated for anacin
(2) displacement current decreases. a/an:
(3) capacitive reactance remains constant. (1) resistive circuit (2) LC circuit
(4) capacitive reactance decreases. (3) inductive circuit (4) capacitive circuit
PAC126 PAC130
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25.

26.

27.

An emfis generated by an ac generator having
100 turn coil, of loop area 1 m2. The coil
rotates at a speed of one revolution per
second and placed in a uniform magnetic field
of 0.05 T perpendicular to the axis of rotation
of the coil. The maximum value of emfis :-
(1)3.14V (2)31.4V
(3)62.8V (4) 6.28V

PAC131
For very high frequencies, the effective

impedance of the circuit (shown in the figure)

will be :-
1Q 1uF 1mH
2uF
2mH 3Q 2Q
()
_/
(D40 (2)6Q 31Q 4)3Q
PAC132

NEET (UG) 2024
A 10 pF capacitor is connected toa 210V, 50 Hz
source as shown in figure. The peak current

in the circuitis nearly (n = 3.14) :

+1 1=

i
C=10puF
)
N\
210V,50 Hz
(1)0.58A (2093 A
(3)1.20A (4)035A

PAC133

28.

29,

30.

RE-NEET (UG) 2024
In the circuit shown below, the inductance L
is connected to an ac source. The current
flowing in the circuit is [ = Iy sinot. The
voltage drop (V) across Lis :

L

T
& V.

“I

1
ac source

I
(1) oL Io sinwt (2) Z-sinwt
oL

(3) I—"cos ot (4) oL I coswt
oL

PAC134
A step up transformer is connected to an ac
mains supply of 220 V to operate at 11000 V,
88 watt. The current in the secondary circuit,
ignoring the power loss in the transformer; is:
(1) 8mA (2) 4 mA
(3)04A 4)4A

PAC135
The amplitude of the charge oscillating in a
circuit decreases exponentially as Q = Qoe-
Rt/2L, where Qo is the charge att = 0 s. The time

at which charge amplitude decreases to 0.50 Qo

is nearly :

[Given that R=1.5Q, L =12 mH, In (2) = 0.693]

(1) 19.01 ms (2) 11.09 ms

(3)19.01s (4) 11.09s
R5PAC136

EXERCISE-II (Previous Year Questions)

Question

ANSWER KEY

Answer 4 1 2 1 1 1 2 1 4 4 1 4 3 2
Question 17 | 18 | 19 | 20 | 21 | 22 23 24 | 25 | 26 | 27 | 28 | 29 | 30
Answer 3 1 3 2 2 4 1 1 2 4 2 4 1 2

[210]
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Exercise - III (Analytical Questions)

Master Your Understanding

1.  Resonanceoccursinaseries LCR circuitwhen | 4.  Match the column:

the frequency of the applied emf is 1000 Hz. In column [, variation of current I with t is given

Then in figures. In column II root mean square

(a) when frequency = 900 Hz, then the current irms, and average current are given.
current through the voltage source will Match the column [ with corresponding
be ahead of e.m.f. of the source quantities given in Column II.

(b) the impedance of the circuit is minimum Column-I Column-II
atf=1000 Hz (A) i P |. i

(c) at resonance the voltage across L and ioT/\ frms = E
current in C differ in phase by 180° 0 [ t

(d) If the value of C is doubled resonance _ l T\/T
occurs at f = 2000 Hz o 2

(1) only a & b are correct (B) | |4 (Q) |Average

(2) a, b, care correct io current is ip

(3) c & d are correct 0 >t

(4) all are correct

| AL O | iy ® i
2. If R, C, and L be the resistance, capacitance, i Lims :ﬁ

and inductance in the circuit in which ac of R

frequency f is set up, then which of the 0 T/2 |T "t

following have the dimensions of R? -ip 4

(a) fC (b) fL (c) 1/fC (d) L/f (D) (S) [None of

()onlya&b (2)onlyb & c NV above

(3)onlyc&d (4) all 0 \/ T t

PAC114
3. In an RLC series circuit shown in figure, the (Da-S,b-Q,c—-Q,d—P

readings of voltmeters Vi and V; are 100 V (2)a-P,b—-Q,c—S,d—P

and 120 V respectively. The source voltage is (3)a-Qb-P,c—-R,d-S

130 V. For this situation mark out the correct (4)a-P,b—P,Q,c—P,d—P

statement(s). PAC116

5.  Match the following :
Column-I Column-II
(A) |LCR circuits (P) |Resonant curve will
be flattened
@ (B) |Inductor (Q) |Sharpness indicates

(a) Voltage across resistor, inductor and sensitivity

capacitor are 50 V, 86.6 V and 206.6 V, © Mo.re (R) | Have resonant
. resistance 1
respectively frequency o=——

(b) Voltage across resistor, inductor and Jic
capacitor are 10V,90 V and 30 V, with maximum
respectively current

5 (D) |Radio Tuner's | (S) |Analogous to mass

(c) Power factor of the circuit is 3 characteristic

(d) The circuit is capacitive in nature curve (I - f)

(1acd (2)b, ¢, d (1) A-R,B-S,C-Q,D-P  (2) A-Q, B-P,C-Q,D-R

(3)cd (4) None (3)A-S,B-Q,C-R,D-P  (4) A-R,B-S,C-P,D-Q

PAC115 PAC117
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6.

Match the column

Column-I Column-II
(a) |InL-Rseries AC |(p) |Currentlags
circuit voltage by 7t /2
(b) |In R-C series AC |(q) |Currentlags
circuit voltage by an
angle less than
n/2
(c) |InL-Cseries AC |(r) |Currentleads
circuit (X1 > Xc) voltage by an
angle less than
/2
(d) |In purely (s) |Current and
resistive AC voltage are in
circuit phase

(1) a-q, b-r, c-p, d-s
(3) a-s, b-r, c-q,d-p

(2) a-s, b-q, c-p, d-r
(4) a-p, b-s, c-1, d-q
PAC118
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Smaller the band width,
sharper the resonance and easier it is to tune
an LCR circuit.
Reason (R) Resonant frequency is
arithmetic mean of half power frequencies.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PAC119
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : The impedance of series LCR
circuit can be greater, equal or less than the
resistance.
Reason (R) : The impedance of series LCR
circuit depends over angular frequency of
applied emf.

10.

In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PAC120
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : In a series LCR circuit at
resonance, the voltage across the capacitor or
inductor may be more than the applied
voltage.
Reason (R) : At resonance in a series LCR
circuit, the voltages across inductor and
capacitor are equal & 180° out of phase.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PAC121
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Average power consumed in
an ac circuit is equal to average power
consumed by resistors in the circuit.
Reason (R) : Average power consumed by
capacitor and inductor is zero
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PAC122
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11. Box may have any series combination of L, C
and R. Column-I represents source current and
column-II represents possible statements.

Box

—

)
&

Vsource

.

Column-II

Column-I

Isource
A

(A) \/ >t (P) Box may contain LCR.

—

source
h

) \\//

»t (Q) Box may contain only LR.

Isource

/
N4

»t (R) Power factor of box is zero.

@ |

ISOLII‘CS

o L
4 U

Options :-

(UA—->P,B>R C—>PS,D>P
(2A->PT,B>R,C—>PS,D—>PQ
(3)A->PT,B>PR,C—>P,D—>PQ
(4)A—->P,B>PR,C>P,D>T

t (S) Box may contain only CR.

(T) State of resonance.

PAC124

ANSWER KEY

EXERCISE-III (Analytical Questions)

Question 1 2 3 4 5 6
Answer 1 2 1 2 4 1

www.allen.in
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