Srivastava’s

PHYSICS [F(®) undation

ALTERNATING CURRENT

A 50 Hz sinusoidal ac current of peak value 1 A flows through the primary of a
transformer. If the mutual inductance between the primary and secondary is 1.5 H,
then the effective voltage induced in the secondary is approximately

A) 100V B) 220V

C) 470V D) 330V

An alternating current having peak value 14 A is used to heat a metal wire. To
produce the same heating effect, a constant current I can be used. Then the value
of I must be

A) 14 A B) about 20 A

C) about 10 A D)7A

The armature of a dc motor has 15 Q resistance. It draws a current of 1.6 A when
run by 220 V dc supply. The value of back emf will be

A) 24V B) 196 V

C) 220V D) 244V

The number of turns in the primary and secondary of a transformer are respectively
100 and 50. If the input power and input current are respectively 60 W and 1 A,
and the efficiency of the transformer is 0.95, then the output power and the output
current will be, respectively

A)60 W, 2 A B)60W, 1A

C)S7TW,2A D)S7W,19A

If the instantaneous current in a circuit is given by I= 2cos(wt+ ¢) amperes, the
rms value of current is

A)2A B) V2A
Q) 242 A D) zero

In the figure two identical bulbs, each with filament resistance 100 Q are connected
to a resistor R= 100 Q, and an inductor (XL = 100 Q) as shown in fig. Then which

bulb glows more
s
WA

R=100Q
A7l
P

L, X, =100 Q
(~)
Y
A) B1 B) BQ
C) both glow equally D) can’t be predicted

In an ac circuit shown in figure, which ac voltmeter would show zero reading at the
time of resonance
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A) Vi and V, B) V3
C) Va D) none of the above
8. A solenoid of length 10 cm, diameter 1 cm, number of turns 500 with relative

permeability of the core 2000, is connected to an ac source of frequency 50 Hz.
Then the reactance is

A) zero B) 55 Q

C) 105 Q D) 155 Q

In an electric circuit the applied alternating emf is given by E = 100 sin(314¢ volts,
and current flowing I = sin(314t + %) . Then the impedance of the circuit is (in Q)

100
A) /ﬁ B) 100

Q) 10042 D) none of the above

A 200 km long wire has a capacity of 0.01uF per km. If it carries an alternating
current of frequency 50 Hz, the inductance to be connected in series so that the
impedance is minimum is approximately,

A)1H B) 1.75 H

C)5H D) 0.50 H

What is the rms value of an alternating current which when passed through a
resistor produces heat which is thrice that produced by a direct current of 2 A in
the same resistor

A)6 A B)2 A

C) 3.46A D) 0.65A

In a step up transformer, primary and secondary currents are 500 A, and 100 A.
The ratio of the number of turns in the coil is

A)1:5 B)S5:1

C)25:1 D)1:25

An alternating voltage,
Ewoits) = 2204/2sin(1001¢)

is connected to one micro farad capacitor through an ac ammeter. The reading of
the ammeter shall be

A) 220 mA B) 22 mA

C) 311 mA D) 31 mA
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A broadcasting centre broadcasts at 300 metre band. A capacitor of capacitance
2.5 uF is available. The value of the inductance required for resonant circuit is

nearly
A)1x10%H B)1x108H
C)1x106H D)1x102H

An ac source producing emf
& =&, cos(1007t)+ cos(5007t)

is connected in series with a capacitor and a resistor. The steady state current in
the circuit is found to be

i =1, cos (1007t + ¢, ) + i, cos (5007t + g, )
A) > B) =i
C)u<ip D) nothing can be said

An alternating current is given by
i=1isinwt+i,cosawt.
Then the rms current is given by
L+ L t+h
A B
) 72 ) 2
-2 . 2
Lt
C
%

D) none of the above

The current through a wire changes with time according to the equation i = Jt. The
correct value of the rms current within the time interval t= 2 to t = 4 s will be

A) V3 A B) 3 A
C) 3/3 A D) none of the above

If in a series L-C-R ac circuit, the voltages across L, C and R are Vi, V, and V3
respectively, then the voltage of the source is always

A)equalto Vi + Vo + V3 B)equalto Vi— Vo + V3

C) more than Vi + Vo + V3 D) none of the above is true

In an ac circuit the potential differences across an inductance and resistance joined
in series are respectively 16 V and 20 V. The total potential difference across the
circuit is

A) 20V B) 25.6 V

C)31.9V D) 53.5V

Fig. shows an ac generator connected to a black box through a pair of terminals.
The box contains possibly R, L, C or their combination, whose elements and
arrangements are not known to us. Measurements outside the box reveals that

& =75sin(wt) volt,
i= 1.SSin(a)t+ %) amp.

Then the wrong statement is

—o

A) there must be a capacitor in the box B) there must be an inductor in the box
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C) there must be a resistance in the box D) the power factor is 0.707
21. A high-impedance ac voltmeter is connected in turn across the inductor, the
capacitor, and the resistance in a series circuit having an ac source of 100 V(rms)
and gives the same reading in volts in each case. Then this reading is
100
A) /3 volts B) 300 volts
C) 100 volts D) incomplete data
22. A coil of negligible resistance is connected in series with a 90 Q resistor across a
120 V, 60 Hz line. An ac voltmeter reads 90 V across the resistance, then the
inductance of the coil is approximately
A)0.2 H B) 0.3 H
C)0.4 H D) 0.7 H
23. Two coils A and B are connected in series with an ac source of emf 220 V (rms), and
frequency 50 Hz. The resistance of A is 4 Q and inductance of B is 0.02 H. The
power loss in the circuit is 3 KW and power factor is 0.75. Then the resistance of
coil Bis
A)0.5Q B)5Q
C)57Q D) 50.7 Q
24. The fig. shows variation of R, Xi and Xc with frequency fin a series L, C, R circuit.
Then for what frequency point, the circuit is inductive
x1 \Xe /%
— R
| | |
| | |
| | | :f
AB C
A) A B) B
C) C D) all points
25. A 50 mH caoil carries a current of 2 A. The energy stored in joule is
A) 0.1 B) 0.5
C) 1.0 D) 5.0
26. An ac source is connected in parallel with an L-C-R circuit as shown. Let I, I, I,
and I, denotes the currents through and V,V,,V, and V. the voltage across the
corresponding components. Then
is i ir lc-|_
%3 Vr T Ve
A) V=V, +V, +V, B) I, =I,+1,+1,
C) (I, 1,,1.) < I D) I,,I. may be > I
27. A capacitor 1 pF is charged to potential of 1 V. It is connected in parallel to an

inductor of inductance 10°H. The maximum current that will flow in the circuit
has the value
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28.

29.

30.

31.

32.

33.

A) 41000 mA B) 1 mA
C) 1pA D) 1000 A

For the circuit shown in figure, the current through the inductor is 0.9 A while the
current through the capacitor is 0.4 A. Current drawn from generator

_Imi
i

A)I=1.13A B)I=1.3A
C)I=05A D) I=0.6A

When 100 V dc is applied across a solenoid, a steady current of 1 A flows through
it. When 100 V ac is applied across the same solenoid, the current drops to 0.5 A. If

NG

the frequency of the ac source is 150 — Hz, the inductance of the solenoid is
z
@) Y H B) ) H
3
C)1.0H D) —
© D) ==

In a parallel L-C-R circuit connected to a variable frequency 200 V source. L =5 H,
C =25 uF and R =400 Q. What is the r.m.s. current in the circuit at resonance?

A) 0.4 A B) 0.04 A
C) 4.0 A D) 0.5 A

An ideal choke takes a current of 10 ampere when connected to an ac supply of
125 volt and 50 Hz. A pure resistor under the same condition takes a current of

12.5 ampere. If the two are connected to an ac supply of 1004/2 volt and 40 hertz,

then the current in a series combination of the above resistor and inductor is
A) 10 A B) 12.5A
C)20 A D) 25 A

Three pure inductance are connected as shown in figure. The equivalent inductance
of the circuit is

6 H
0.25 H
3H
A)2.75 H B) 2.25 H
C) 2.00 H D) 1.75 H

In a series R-L circuit, when a dc source is replaced by an ac source of same rms
voltage the current drops to half of its original value. If the angular frequency of ac
source is o then the time lag between the voltage maximum and current maximum
is
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Vi3 =
A 7 B) =
Q) R D) .

20 4w

34. The value of powerfactor at resonance in series LCR circuit is

A) any thing greater than 1 B) any thing less than 1 but not zero
C) exactly equal to 1 D) exactly equal to zero

35. By what percentage the impedance in an AC series circuit should be increased so
that the power factor changes from % to %, keeping R constant?

A) 200% B) 100%
C) 50% D) 400%

36. The current in a coil of self inductance 5 H is increasing according to i=2sint’.
The amount of energy spent during the period when current changes from O to 2

ampere is
A) 10 joule B) 5 joule
C) 100 joule D) 2 joule

37. A circuit containing a 80 mH inductor and 60 pF capacitor in series is connected to
a 230V, 50 Hz, supply. If the resistance in the circuit is negligible then the current
amplitude will be
A) 11.63 A B) 8.23 A
C)9.2A D) 13. 67 A

38. An ac voltmeter reads 220 V. If the line frequency is 50 Hz, then the equation for
the line voltage is

A) V =220 sin(50¢) B) V =220 sin(100t)
C) V =311 sin(50xt) D) V =311 sin(100xt)

39. A dynamo dissipate 25 W when it supplies a current of 5 A through it. If the
potential Difference is 220 V, then the e.m.f. produced is
A) 210V B) 225V
C) 230V D) 235V

40. In the series LCR circuit, the voltmeter and ammeter readings are
400V 400V

TN

50 Q
100V, 50 Hz
A) 100 volts, 2 amp B) 100 volts, 5 amp
C) 1000 volts, 2 amp D) 300 volts, 1 amp

41. In an ac circuit, the resistance of R QQ is connected in series with an inductance I If
phase angle between voltage and current be 45°, the value of inductive reactance
will be
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42.

43.

44,

45.

46.

47.

48.

A % B 55

C)R D) Insufficient data.

The phase difference between the current and voltage at resonance is

A)O B) H/Q
C)r D) -z

An inductor of 10 mH and a capacitor of 16 uF are connected in the circuit as
shown in figure. The frequency of the power supply is equal to the resonant
frequency of the circuit. Which ammeter will read zero ampere?

10 mH

LU

16 uF
11

E = Eosin(of)
A) A B) 4,
C) A, D) None

In an L-C-R circuit the capacitance is changed from C to 4C. For the same resonant
frequency, the inductance should be changed from L to

A)%r B)L/2

C) 2L D) 4L

The primary winding of a transformer has 100 turns and its secondary winding has
200 turns. The primary is connected to an ac supply of 120 V and the current
flowing in it is 10 A. The voltage and the current in the secondary are

A)240V,5A B) 240 V, 10 A,

C)6e0V,20A D) 120V, 20 A

In a region of uniform magnetic induction B =107 T, a circular coil of radius
30 cm and resistance 7°Q is rotated about an axis which is perpendicular to the
direction of B and which forms a diameter of the coil. If the coil rotates at 200 rpm
the amplitude of the alternating current induced in the coil is

A) 472 mA B) 30 mA

C) 6 mA D) 200 mA

The r.m.s. value of an ac of 50 Hz is 10 amp. The time taken by the alternating
current in reaching from zero to maximum value and the peak value will be

A) 2 x 1072 sec and 14.14 amp B) 1 x 1072 sec and 7.07 amp

C) 5x 102 sec and 7.07 amp D) 5 x 1073 sec and 14.14 amp.

In a L - R circuit the ac source has voltage 220 V. If the potential difference across
the inductance is 176 volts, the potential difference across the resistance will be
A) 44V B) 396 V

C) 132V D) V/250x176 V
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49. A coil of resistance R and inductance L is connected to an ac source of e.m.f. E volt
and frequency fHz. The final current in the coil is
A g B) 1
C) I D) I
50. The output current of a half wave rectifier is a rectangular wave of peak value I,.
What is the r.m.s. value of the current?
I I
) oy B) %5
) V21, D) I,
Answer to AC
01.D) [02.C) |03.B) |04 D) (05 B) |06.C) |07.C) |08 D) |09.B) |10.C)
11.C) |12.A) |13.B) |14 B) [15.C) |16.B) |17.A) |18 D) |19.B) |20.B)
21.C) |22.C) |23.B) |24.C) |25.A) [26.D) |27.A) [28.C) |29.A) |30.A)
31.A) |32.B) [33.D) |34 C) |35 B) |36.A) |37.A) |38.D) |39.B) |40.A)
41.C) |42.A) |43.C) |44 A) |45 A) [(46.C) |47.D) |48.C) |49.D) |50.D)
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