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ALTERNATING CURRENTS

The power istransmitted from a power house on high voltage ac because

(a) Electric current travels faster at higher volts

(b) It is more economical due to less power wastage

(o) It isdifficult to generate power at low voltage

(d) Chances of stealing transmission lines are minimized

The potential difference V and the current i flowing through an instrument in an ac cir cuit
of frequency f are given by v=5coswt voltsand | = 2 sin @ amperes (where @= 2gf). The
power dissipated in theinstrument is

(a)Zero (b) 20W

(c)5W (d) 25w

Alternating current can not be measured by dc ammeter because

(a) ac cannot pass through dc ammeter

(b) Average value of complete cycleis zero

(c) acisvirtua

(d) ac changesitsdirection

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
In an ac circuit | = 100 sin 200 g. The time required for the current to achieve its peak
value will be
1 1
@ ol (b) 200 =°
1 1
(© . (d) 200 €

An alternating current isgiven by the equationi=i coswt+i,snwt. Ther.m.s. current isgiven

by

1. R
@ ) (b) A
(©) @+ (d) 2@ +i22
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7. Thephaseangle between em.f. and current in LCR seriesac circuit is
(@ O0tox/2 (b) z/ 4
(o ml2 (d) =
8. Currentinthecircuit iswattless, if
(@) Inductancein the circuit is zero
(b) Resistance in the circuit is zero
(c) Current is alternating
(d) Resistance and inductance both are zero

9. An alternating current of frequency 'f' isflowing in acircuit containing aresistance R and a

chokelL in series. Theimpedance of thiscircuit is

(R + 24fL (b) yR?+47%1212
(€) VR?+12 (d) {R?+2afL

10. A resonant ac circuit contains a capacitor of capacitance 10°F and an inductor of 10™*H.
thefrequency of electrical oscillationswill be

(a) 10°Hz (b) 10 Hz

©) % Hz (@) 2

11. Power delivered by the source of the cir cuit becomes maximum when

@) oL =aC (b) a:%

©) ot :_(%jz (d) oL —vaC

12.In aLCRcircuit having L = 8.0 henry, C = 0.5 g#F and R = 100 ohm in series. The
resonance frequency in per second is
(a) 600 radian (b) 600 Hz
(c) 500 radian (d) 500 Hz
13. In LCR circuit, the capacitanceis changed from C to 4C. For the same resonant frequency,
the inductance should be changed from L to
(@ 2L (byL/2
(cL/4 (d)4L
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14. 4.1n aseries LCR circuit, operated with an ac of angular frequency », thetotal impedanceis

15

16.

17.

18

(@) [R?+(Lo-Cw)?'?

(b) _Rz{m_ciﬂ

@

-1/2

(© _R2+[Lw—%jz}

d) _(Ra))2+(La)—C—le2T2

. For seriesLCR circuit, wrong statement is

(a) Applied em.f. and potential difference across resistance are in same phase

(b) Applied em.f. and potential difference at inductor coil have phase difference of /2

(c) Potentia difference at capacitor and inductor has phase difference of z/2

(d) Potential difference across resistance and capacitor has phase difference of z/2

In apurely resistive ac circuit, the current

(a) Lags behind the em.f. in phase

(b) Isin phase with the em.f.

(c) Leadsthe em.f. in phase

(d) Leads the em.f. in half the cycle and lags behind it in the other half

Thecurrent in series LCR circuit will be maximum when @is

(a) Aslarge as possible

(b) Equal o natural frequency of LCR system

(c) Jic

(d) vi/Lc
Aninductor L and a capacitor C are connected in the circuit as shown in thefigure. The
frequency of the power supply isequal to theresonant frequency of the circuit. Which

ammeter will read zero ampere

Cc
—®
@ A (b) A, ® ©
E=Eysinawt

(©) A (d) None of these
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19. [A] : InLCR seriescircuit, current ismaximum at resonance.
[R] : InLCR seriescircuit, impedance is minimum at resonance
a) Both Assertion and Reason are true and reason is correct explanation of Assertion.
b) Both Assertion and Reason are true but reason is not the correct explanation of Assertion.
C) Assertion istrue but reason isfalse.
d) Both assertion and reason are false.
20. [A] : If Xc<X_, the phasefactor isnegative.
[R] : If Xc<Xy; current lags behind emf.
a) Both Assertion and Reason are true and reason is correct explanation of Assertion.
b) Both Assertion and Reason are true but reason is not the correct explanation of Assertion.
c) Assertion istrue but reason is false.
d) Both assertion and reason are false.
21. [A] : Electric power istransmitted over long distancesthrough conducting wires at high
voltage.
[R] : A Power lossislesswhen power istransmitted at high voltage.
a) Both Assertion and Reason are true and reason is correct explanation of Assertion.
b) Both Assertion and Reason are true but reason is not the correct explanation of Assertion.
C) Assertion istrue but reason is false.
d) Both assertion and reason are false.
22. Thevoltage of an a.c source varies with time according to the relation E = 120 sin 100 &t cos
100&t. Then
i) the peak voltage of the sourceis 120 V
i) the peak voltage = 60 V
iii) the peak voltage = 120/ 2 V
iv) the frequency of source voltage is 100 Hz
a) i) and ii) are correct b) ii) andiii) are correct

d) ii) and IV) are correct c) i) and iii) are correct
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23. Inthecircuit shown below what will be the reading of the voltmeter and ammeter ?

100Q
300V 300V
)
p—y
220V,50Hz
a) 22A b) 1.2 A Q) 4.2 A d) 05 A
KEY

1) b
11) b
21) a
1.

2 a 3 b 4 c 5 d 6 c 7 a 8 b 9 b 10 c
12) ¢ 13 ¢ 14 b 15 ¢ 16 b 17 d 18 c 19 a 20 a
22) ¢ 23) a

HINTS
Power 0SS « —

(Voltage)”
V=5003wt:55in[wt+%j and i=2snwt
Power =V . . xi, . xcos¢g =0

(Sincey = % , thereforecos ¢ = cos% =0)

In dc ammeter, a coil isfreeto rotate in the magnetic field of a fixed magnet.
If an alternating current is passed through such a coil, the torque will reverse its direction

each time the current changes direction and the average value of the torque will be zero.

www.sakshieducation.com



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

www.sakshieducation.com

Vv, 423

2 V2

Effectivevoltage v, . = =300 V

The current takes % sec to reach the peak value.
In the given question 2T 2007 =T = sec
T 100

. Time to reach the peak value = ! o

~ 400
i2 ,:2
frms :‘ % :%(lf +i§)1/2

@

Because power =i®R, if R=0, then P =0.
Z=yR*+ X2, X, =aLand w= 24
~Z=yR?+472f212

5
1 :£HZ

1
Ve = -
27JLC  2710°x104 27
(b)

Resonance frequency in radian/second is

1 1
w= =
JLC  J8x0.5x107°

L
w1 =>L, =%

v Llcl LZCZ 4

=500 rad/sec

(b)
(©
(b)

At resonant frequency current in series LCR circuit is maximum.

(©

Qo @

c

V=W (v V)

220= ||V +(300-300)° =V, = 220V

Soreading in voltmeter =220V V=i R = 220=ix100=i=22A.
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D.C CIRCUITS
Why the current does not riseimmediately in a circuit containing inductance
(a) Because of induced emf
(b) Because of high voltage drop
(c) Because of low power consumption
(d) Because of Joule heating

The adjoining figure shows two bulbs B; and B, resistor R and an inductor L. When the
switch Sisturned off

e
0099000,—B2)

L

(a) Both B, and B, die out promptly

(b) Both B, and B, die out with some delay

(c) By dies out promptly but B, with some delay

(d) B dies out promptly but B; with some delay

In L-R circuit, for the case of increasing current, the magnitude of current can be
calculated by using the formula

@ 1=1,e™" (b) 1=1,0-e™'Y)

(© 1=1,a-e™"t) (d) 1=1eR'"

A capacitor is fully charged with a battery. Then the battery is removed and coil is
connected with the capacitor in parallel, current variesas

(8) Increases monotonically (b) Decreases monotonically

(c)Zero (d) Oscillates indefinite

Thetime constant of an LR circuit representsthetimein which the current in the cir cuit

(a) Reaches avalue equal to about 37% of itsfinal value

(b) Reaches a value equal to about 63% of itsfinal value

(c) Attains a constant value

(d) Attains 50% of the constant value

Theresistance and inductance of seriescircuit are 5@ and 20H respectively. At the instant
of closing the switch, thecurrent isincreasing at therate 4A-s. The supply voltageis

(@ 20V (b) 80V (c) 120V (d) 100V
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7. Ininductancel and aresistance R arefirst connected to a battery. After sometimethe
battery isdisconnected but L and R, remain connected in a closed circuit. Then the current

reducesto 37% of itsinitial valuein

(@) RL sec (b) §sec (©) Lo (d L

8. In an LR-circuit, time constant is that time in which current grows from zero to the value

(where 1, isthe steady state current)
(@ o.631, (b) 0501, (c) 0.371, (dy 1,

9. A solenoid has an inductance of 60 henrys and aresistance of 30 ohms. If it is connected to a
100 volt battery, how long will it take for the current to reach eT‘lz 63.2% oOf its final
value?

(@) 1 second (b) 2 seconds (c) e seconds (d) 2e seconds

10. A coil of inductance 300 mH and resistance 2q isconnected to a source of voltage2v . The

current reaches half of itssteady state valuein

(@ 0.15s (b) 0.3s (© 0.05s (d) 01s

11. Find the time constant (in us) for the given RC circuits in the given order respectively.

R=1Q, R,=2Q,C =4uF , C,=2uF

a) 18,4, & b) 18, S 4 0 4,18 2 d) 4 8 18
9 9 9 9

12. Anideal coil of 10 henry isjoined in series with a resistance of 5 ohm and a battery of 5

volt. 2 second after joining, the current flowing in amperein thecircuit will be

1) el 2) (1-e 3) (1-6) 4) e
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13. Aninductor of L =400 mH and two resistors of R =2Q and R, =2Q are connected to a

12V battery as shown in the figure. The internal resistance of the battery is negligible. The

switch isclosed at timet = 0. The potential drop across‘L’ asafunction of timeis

1) 1t—2e-3tv 2) 6(1-e )V 3) 12e°v 4) 6eV

14. The current in the given circuit is increasing with a rate 4 amp/s. The charge on the

capacitor at an instant when the current in thecircuit is2 amp will be
E=4V
R=10
L=1H C=3pF
1) 4uC 2) 5ucC 3) 6uC 4) 3uC

15. Theratio of time constantsin charging and discharging in the circuit shown in figureis

AMAA
2R L
/ { |
\")
1) 1:1 2)1:2 3) 3.2 4) 2:3
KEY
1a 2) c 3)b 4)d 5b
6) b 7) ¢ 8) a 9) b 10)d
11) b 12) b 13) ¢ 14) ¢ 15) ¢
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HINTS

7. (c) When battery disconnected current through the circuit start decreasing exponentially
according to i=ie ™'

= 0.37i, =ige ™'t = 0.37 =

|-

ze—RI/L = t= L
R
-R
8. (@) Current at any instant of timet after closing an L-R circuitisgivenby 1= u{l—ett}

Time constant t = %

“R.L 1
o= |{1—e L R}: lo(l-e?)= |0[1—gj

=1, -1 =0.631, =63% Of I,
2.718

() B SC. J

-Rt

10. (d) i:i{l—eL] = For i=%, t:0.693%

-3
— = 0,603 x~20x10

=0.1sec

11. t=CR
t,=(C,+C,)(R+R,)=18us

_CC  RR _8
C+C, R+R, 9

2

t3:(C1+CZ)%:4
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R
13. i :%:6, pd :v—io(l—e Lt]R

B 2
pd :12—%{14 w0040 }2

p.d=12 e volt.

14 E=irs L34
dt c
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