Alternating Current, Voltage and Power
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perewt dissipeted inciecuiz s (MP PET 1989; RPMT 1997;
RPET 19%9; MP FMT 1949%, 200%; Simiiar NCERT 1994;
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17.

rLADOIA

Place of Learning and Scientific Mental Aptitude

&n aliernating current of rms value 10 A s passed thoough: a
12 S¥ peslstoe. The speomwn potental dikerenca across (s

IWE-JEE 2005]

rastarns |

Iz} UV i B0
Iz 1665y v Mo of fhwsa

M pememaicy produres  a s given by
V=210 an 120t whee * 35 in seconcs. The feguaswu ard
rores, vultage are [MP PMT 1990; MP PET 1993
[} € He ared 240 b 15 Hzand 1200V

el 18 e anel 7700 d! 7584 Ife and 7TV

It Ly repveserts the paac waliw of the wolmge in an ac

waltuge  that

cireid, e roeoa. valus: ol the valtane will be
[CPMT 1972; MP FMT 19916]
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Thiz peak walue of 220 ao's of a0 mais s
[CPMT 1950 AFMC 1996 MI* PMT 149%; MP PET 2000;
HPET 2001: RPMT 2005]
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el 3110 ool ol A pnts

IFiE TGO sinfL U0 weit and 7= L00gin 1002 | :I]m are

the irsdariaseous values of volage and currens

rom osovmlues of voltage and cuiceol are respectively
[Kersla PET 2011)

fal TOLIE F0, T b 70TV, TS
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fed DOV A0
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valiie afwalege s [Odlsha JEL 2009

foam P

fal 2042 cin 10 iy 2300 100w
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[MP “MTFET 1958 HPMT 1497; APET 2008
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The tris, value ol an s of 50 Mz s 1 arp Thae fina

taken by the sliemoving comrent in ezaclueg Fom cers o

s mum value and the pezk value of cerene will be
[MPPET [993: KCET 28403]

fa] 2o |0 ver and 14,12 arn

ikl = 107 secand T amp

el 5= 107 zecand 70T amp

id! 5w I e mec 1414 aran
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S iise Bain L0 . The effective value of the cimered
i [Kerala PMT 2047)
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19,

20.

21.

24,

25,

The peak value of an altlernating emf E given by
E=FE,cosmtis 10 volts and its frequency is 50 Hz. At

g 1 )
fime t = —— sec . the instantaneous e.m.f s
600

IMP PMT 1990; MP PET 2004]
fal 10V (b) 543V

ch 5V ) 1V
[f & current [ given by [, sin : a.-:r—%J flows in an ac circuit
across which an ac potential of E=E;sinwmt has been

applied, then the power consumption P in the circuit will be
[CPMT 1986; Roorkee 1992; MP PMT 1994; SCRA 1996
RPET 2001; MP PET 2001, 02, 12; AIEEE 2007]

a) P=I'j,’%“ b} P=+2E,
€) P= E;i- id) P=0

An elecine heater rated 220 V and 550 W is connected 1o

AL, mains. The current drawn bu it s [KCET 2009]
fa) 0.BA {b) 254

e} 0.4A id] 1254

The maximum value of a.c. voltage in a creuit is TOTV, lts
rom.s value (s [MP PET 2005]
fa) 707V fb) 100V

te) 500V ) FO7 W

In general in an alternating current cireuit  [MP PMT 1994]

{a} The average value of current is zero

) The average value of square of the current is zero

e} Average power dissipation is zera

{d) The phase difference between voltage and current s
281D

I an  allernating woltage & represented as

E = 1415in(6281), then the rms value of the voltage and the

frequency are respectively [Kerala PET 2005]
la] 141V 6EZBHz (bh 100V, 50Hz
fc] 100V, 100H:= (dh 141V, 100H=

In an ac circuit, the current is given by | = Ssin| li]]:—% I
. 4

and the ac potential isV =200sin(1001colt. Then the
[CBSE PMT 1995; MH CET 1999%;
CPMT 2002: Similar RPFET 1999]
(&) 20 warrs [b] 40 watts

{c) 1000 watts (d] 0 wart

What is the approsimate peak value of an alternating
current producing four times the heat produced per second

POMET COTSUMption s

by a steady current of 2,0 A in a resistor [BCECE 2006]
lal 284 bl 4.04
fc} 5.6A id) 8.04

27.

31.

34.

35.

In a circuit, the value of the alternating current is measured

by hot wire ammeter as 10 ampere. lis peak value will be
[MP PET 1996; AMU (Med.) 1999; KCET (Engg.Med.) 2000;
CPMT 20:03; RPMT 2006)

fa) 104 {b) 20A

fc) 14.14 4 {d} 7.07A

The woltage of domestic ac is 220 volt. What does this
represent [MP PMT 1996]

tal Mean voltage ib) Peak voltage
(c} Root mean woltage id) Root mean square voltage
An alternating vollage e =200sin100t s applied o a

series combination of =300 and an inductor of 400
mH. The power factor of the circuit is [Kerala PET 2008]

fa} 0.01 ib) D2
el 0.05 (d) D.042
(e} 0.6

The process by which ac is converted into de is known as
{a] Purification b} Amplification

(e] Rectification {dl Current amplification
In an ac circuit with voltage V' and current I, the power
diszipated is [CBSE PMT 1997]
{a) W

1
=) Ew
(e L1»"]

Jz

d] Depends on the phase between V and [

[n the transmission of a.c. power through transmission lines,
when the voltage is stepped up n times, the power loss in
transmission [Kerala PMT 2008)
(al Increases n times {b) Decreases n times

{ch Increases n® times {d] Decreases n” times

fe) Decreases n®* times

A bulb is connected first with de and then ac of same voltage
it will shime brightly with [RPET 20:010]
la) &C

{b) DC

(e} Brightness will be in ratio 1/1.4

id) Equally with both

An ae supply gives 30 V r.m.s which passes through a 100
resistance. The power dissipated initis [AMU (Med.) 2001]

(a) 9042 W (b} SOW

(e} 45JZW id) 45W

The frequency of an alternating voltage is 50 cyelesisec and
its amplitude is 12007 Then the r.m.s value of voltage is
[BHU 1999; MH CET (Med.) 2001;
KCET (Med.) 2001; MH CET 2003]
{aj 101.3V (b) B4 BY
{e) 0.7V (d} 56.5V
A resistance of 20 ohms is connected to a source of an
alternating potential V = 220 sin(100a), The time taken
by the current 1o change from its peak value to r.m.s value is
[MP PET 2001]
{a) 0.2 sec

e} 25x%107" sec

(b) 025 sec
(d] 25x107 sec
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36.

ar.

40.

41.

42,

a3.

Voltage and cument in an ac circuit ane given by
P A

v =5;1n[mm—£] and I =4 sin[ 100 + L |
! o i &)

[Kerala PET 2001]
&) Voltage leads the current by 307
(b} Current leads the voltage by 30°
(c] Current leads the voltage by 607
(d} Voliage leads the current by 60"
If an ac main supply & given to be 220 V. What would be the
suerage e mf. during a positive half cycle [MH CET 2002]

(&) 198V i) 386V
fc) 258V td) MNone of these
In an ac circuit, the r.m.s: value of current, 1, s related to
the peak current, [, by the relation [AFMC 2002]
1 1
=—] Pl
fal T il bl 1., B la
‘E:' Im - \'EID ‘d:' JIr.lh. ='dl.'l

An alternating voltage ia represented as E = 200sin 300t
The average value of voltage over one cycle will be

[MP PMT 2002]
ta) Zero (b} 10 vk

fe) 2042 volt (d} j—E volt
2

The ratio of peak value and rom.s value of an alternating

currert is [MP PMT 2002; Similar VITEEE 2006]
1
1 £
(a) (k) 5
(e} 42 d 1/42

A 280 ohm electric bulb ks connected to 2000 electric line.
The peak value of current in the bulb will be

[MP PET 2002; Odisha JEE 2011: Similar MP PET 1992]
[a) About one ampere ib) Zera
{c) About two ampere id]  About four ampere
An ac source s rated at 220V, 50 Hz. The time taken for
woltage to change from its peak value to zero is

[Odisha JEE 2003]
{a) 50 sec b} 0.02 sec
e} Ssec (d) S5x107 sec

If the value of potential in an ac circult s 10V, then the peak

value of potential is [CPMT 2003)
10
(2) == (b) 1042
2
20
() 2042 (d) ==
vz

A lamp consumes onby 50% of peak power in an a.c. circuif
What is the phase difference between the applied voltage

and the circult current [MP PMT 2004)
4 ¥ g
7, e
£l 3 ib) 3
T "
z gy
] 2 id) 7
Two electric bulbs marked 25W - 2201 and
100W = 220V are connected in series to a 440V supply.
Which of the bulbs will fuse [AIEEE 2012]
{a) Bath (b} 100 W
fc) 25 W (d) Meither

46. An electric current has both DUC, and A.C. Compenents.

D.C. Component of BA and AC. Component is given as
I=6sinuwt A So [ value of resultant current is

[GUMCET 2014]
@) 8.054 bl 2054
€] 11584 idl 13584
ac Circuits :

The impedance of a centain a.c. eirouit is 50 ohms. If the net
resistance in the circuit i= 25 ohms then the power faclor of

the circuit will be [MP PMT 2012)]
{a) Zero {b) 05

[ d) 025

A choke coil has [RPET 1999; AlIMS 1999]

) High inductance and low resistance
b} Low inductance and high resistance
e} High inductance and high resistance
fd) Low inductance and low resistance

Time constant of LC circuit is [MP PMT 2009]
1 1
@ Zric © e
LC —
[zl = (d} 2ryLC

A resistor and a capacltor are connected in series with an
a.c. source. If the potential drop across the capacitor s 5V
and that across resistor is 12 V, the applied voltage s

IKCET 2009]
la) 13V b] 17V
(e} 5V (d] 12V
The phase angle between e.m.f. and current in LCR series

B eircult is [MP PMT/PET 1998]
T x
{al Do — bl —
a) 5 b 3
T
= I d)
c 5 m

In an a.c. circuit the em.f (2] and the curmment {i} at any
instant are given respectively by

&= E, sinat i = {; sinjat —¢)

The average power in the circuit over one cycle of a.c. 5
[CBSE PMT 2008; Kerala PET 2011]

I
(al %’-fﬁsw by Eqly
{el % id} Eg'l_'.in &

An alternating e.m.f. is applied to purely capacitive circuit.
The phase refation between e.m.f. and current flowing in the
circuit ks or
In & cireuit containing capacitance only

[MP PET 1996; AlIMS 1997
(&) em.l isahead of current by &/ 2
{b] Current is ahead of em.f by 7/ 2
o) Cwrent lags behind e.m.f by &
td) Current is ahead of e m.f by &
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10.

11.

12

13.

14.

The instantaneous value of current in an AC. circuit is
[ =2sin [100xt+x/3) A . The current will be maximum
[MP PET 2008; Similar DPMT 2003]
1 1
=— b} t=——
O 200
1
400
The average power dissipated in a pure Inductor of
inductance L when an ac current is passing through it, is
[CPMT 1974; RPFMT 1997; MP PET 1999]

1,2 Lo
£ 24F)
al 2LJ' 1=]] 3

for the first time at

la] &

(e} ¢ [} t=$s

fe} 2L idi Zero

(Inductance of the coil L and curment 1)
An alternating current of frequency ' [ is flowing in a circuit

containing a resistance B and a choke L in series. The

impedance of this crcul s
[CPMT 1978;: MP PMT 1993; MP PET 199%9; AlIMS 2000;
RPET 2001, 03; Pb. PET 2004]

{al R+ 2aL fb) R?+4x7122
(e} YR+ (d) yR®+2afL

The resistance of an R-L circuit s 1083 An emf E,
applied across the circuit at e = 20 rad /5. If the current in

thie circuit is 7]% what iz the value of L [Odisha JEE 2008]

fal 1H b}y 2H
il 3H id) D.oH

Power delivered by the source of the circuit becomes
maximum, when [DCE 2004:; Similar J & K CET 2008]

fal al=aC {b) a:%
M1 W
ol =~ — d) al =+ e’
ic) lw.-cJ (o) al=+

An  alternating voltage s connected in series with a
resistance i and an inductance L. Il the potential drop
across the resistance i3 200 V and across the inductance is
150 V. then the applied voltage s

[CPMT 1990; Similar AFMC 1998; BHU 1999]
ta) 350V by 250V
c) 500V id) 300V
A resistor 30 0, inductor of reactance 1002 and capacitor of
reactance 10 L} are conmected In series to an a.c. voltage
source e = 3002 sin (et} , The cument in the circuit is

[Kerala PET 2008]

{al 1042 A {b) 104
(¢l 30411A (d) 30,4114
el 5A

15.

16.

17,

18,

19.

20.

21.

At resonance frequency in an a.c. circuit containing L, ©
and R, In series [MP PMT 2012]

{a) The voltage and current will be in the same phase
{b) The voltage will lead the cument

(e} The voltage will lag behind the current

{d] None of ihese

The value of alternating emf E in the given circuit will be
[KCET 2008; MP PET 2010]

V=80V V=100V
e

w4, = 40—

El_r::-
(a) 100V {b] 20V
e} 220V (d} 140V
The time constant of & L — K circuit is [MP PET 2012]
(a) R/L (b} L/R
e} LR (d} /LR

In a pure inductive circuit or In an ac circuit containing

inductance only, the eurrent  [MP PMT 1993; CPMT 1996:
Kerala PET 2002: J & K CET 2006]

(@) Leads the em.f. by SF

(b} Lags behind the e.m.i. by 907

e} Sometimes leads and sometime lags behind the e.m.f.

(di Is in phase with the e.m.f.

A 20 volts ac Is applied to a circult consisting of a resistance

and a coil with negligible resistance. If the voltage across the

resistance s 12 V, the voltage across the coil is

[MP PMT 1289, RPMT 1997]
(a] 16 volts (b} 10 volts
(e} B uvols idl 6 volts
For a series LCR circuit at resonance, the statement which is
not true i [KCET 20:08]

(m] Wattless current is 2ero

(b} Power factor is zero

(¢} Peak energy stored by a capacilor =

stored by an inductor

[d) Average power = apparent power

The power factor of LCR circuit at resonance is
[MP PMT 1991; APMT 1999; UPSEAT 1999; RPET 2001;

Kerala PET 2012]

peak energy

(a} 0.707 oy 1

le) Zero id) 0.5

An inductance of 1 mH a condenser of 10 4F and a
resistanice of 50 L) are connected in series. The reactances of

inductor and condensers are same. The reactance of either
of them will be

fa) 100 (b} 30
e} 320 td) 1060
The natural frequency of a L-C circuit is equal to
[CPMT 1978, 97; J & K CET 2008]

b —
ER'; LC

1 (€
)
@ 57

{a) l\'ﬁ

2x
L‘E
[clhc
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26,

7.

29.

31

An alternating voltage E = 20042 sin(1001) is connected to
B8 1 mirofored capacitor through an ac ammeter, The
reading of the ammeter shall be  [NCERT 1984; MNR 1995:
MP PET 1999; RPET 1999; UPSEAT 2000;
CBSE PMT (Pre.) 2011)
fal 10 ma {t) 200mA
ich 40 ma (d) 8lma
An ac circuit consists of an Inductor of inductance 0.5 H and
& capacitor of capacitance 8 oF in series, The current In the
circuit is maxirmum when the angular frequency of ac source

s [CPMT 1986; Similar RPMT 1999
[a) SO0 rodisec (b 2= 1P rodisee
e} A00C red'sec {d} 5000 redisec

The average power dissipation in a pure capacitance in ac
circuit is |DPMT 1987; MP PMT/PET 1998;
Similar Kerala PMT 2009]
|a) —%EJE b vt
A
fel ECU" id] Zero

In a region of uniform magnetic induction B =107 tesia , a

circular coll of radius 30 em and resistance & alm Is rotaded
about an axis which ls perpendicular to the direction of B
and which farms a diameter of the coll. If the cail rotates at
200 rpm the amplitude of the alternating current induced in

the coil is [CBSE PMT 1990]
{al 4r mA fb} 30 mA
c) Bma (d} 200 ma

An nductlve cireuil 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 s applied to this croull, the current in
the circuit would be nearly

[CPMT 1990; MP PET 2002; Similar Kerala PMT 2004
fa) 0.32 amp bl 016 amp
e} 0.48 amp (d) 080 amp
A charged capacitor C=304F |5 connected to an inductor
L = 27mH, The angular frequency of their oeclllasiones is

[AMLU (Engg.) 2002]
a} 9.1x10" (b 30=10°
e} Lixl10? iy DAx107

In & series LCR circuit £ = 2000 and the voltage and the
frecquency of the maim supply = 220V and 50 He
respectively. On taking out the capacitanee from the cirouit
the current lags behind the valtage by 30¢ . On taking out tha
inductor from the circuit thie current keads the voltage by 307,

The power dissipated in the LCR circuit i [AIEEE 2010]
a) 242 W (b 305 W
fe) 210 W (d] Zero W

An LCR series circwll with 8= 1008} is connected to a 200
W, 50 Hz a.c. source when only the capacitance & removed,
the current leads the voitage by 60°, When only the
inductance is removed, the current leads the voltage by 60°

The current in the circuit is [AML PMT 2009]
fa) 24 (b} 1A
(e E A {d} -?-— A

2 V3

az.

33.

If # is the phase difference betwaen the instantaneous vabues
of voltage V and current | in an AC circult, then the swerage

powwer loss over a complete cucle 5 [Kerala FMT 2012|
[al WIsing by Vlicose
v
Wi di —
fel d) 2
W cosg
e} 2

An ideal resastance R, ideal inductance L. deal capacimance
and AC volt meters V). Vo, Vy and V, are connected 1o an

AC source as shown. A2 resonance [KCET 2012}

@)
R ’ﬁ‘:'fn .‘3]._‘
E}

{a) Reading in V; =reading in V|

{b) Heading in V|, =reading in 1.,
{e) Reading in W, =reading in V),
(d] Reading in V, =reading in 1
The power factor of & good choke coil is
(a} MNearh mero {b) Esxactly zero
{e} MNearly one () Exactly one

The following series E-C-R eircult, when driven by anem.f
source of anguiar frequency 70 kilo-radians per second, the
circuit effectively belsaves ik [EAMCET 200%9)

[MP PMT 1694]

B ._‘lll .ir!-l-‘._.__
|

S
{al Purely resistive circult

(b)) Series R-L eircult

[c} Series R-C arcuil

(d} Series L-C circiit with B=0

A resistor of S00LL an mductance of 0.5 H are in series

with an a.c. which is given by V= ]my"ismﬂjﬂ[ﬂrl_ The
poswer factor of the combination is [KCET 2012)
fal 142 bl 1/43

e) 0.5 (di 06
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B4,

65.

66.

67.

69,

70.

71

An ideal choke draws a current of 8 A when connected to an
AC supply of 100V, 50 Hz. A pure resistor draws a current of
10 A when connected to the same source. The ideal chobe
and the teskstor are connected in series and then connected o
the AC source of 150 V), 40 He The current in the clecuit

becomes [KCET 2010]
15

a A b} BA

&) :I-'j i

e 1BA {d 104

In the circuit shown below, the ac source has voltags
V = 20 cosiat) volts with & = 2000 rad'sec. The amplitude

of the current will be nearest to [AMU (Engg.) 2000)
fal 2A = 60

b 334

fel 2':1@'4 & mH, 401 80 oF |

(dl J5A

When a de voltage of 200V s applied to a coil of sell
inductance (243 /a1H . a current of 1A flows through it.
But by replacing d.c. source with a.c. source of 200V, the
current in the coil is reduced to 0.5A . Then the frequency

of a.c. supply is [Kerala PET 2007]
(a] 30Hz (b 6O0Hz
{c} ToHz (di S0H=

The quality factor of LCR circuil having resistance (R} and
inductance (L) at resonance frequency [ & ) i given by
JAFMC 2000; CBSE PMT 2000

f R
fal % (5] E

e i
(c) [_‘E.J id) LF]
Power factor is maximum in an LCR circuit when

[RPET 2000]

(&) X, =Xc th) R=0
e} X, =D id) Xe-=0

In an ac circult the reactance of a coil i V3 fimes its
resistance, the phase difference between the voltage across
thie coil to the current through the ooil will be

[KCET (Engg.) 2000; RPMT 2006; CBSE PMT {Pre.) 2011;

Similar GUJCET 2014]
(a}) mi3 by «/2
e} /4 dl xid

The capacity of a pure capacitor ks 1 farnd, In de cireuits; its

effective resistance will be [MP PMT 2000]
(a) Zerc ib) Infinite

e} 1okm {d) 1/2 ohm

In an ac drcuit, the current lags behind the veltage by =/3.
The companents in the circuit are [MP PMT 2000]
(@) RandL (b} RandC

(e} LandC id) Only R

72.

73.

74.

73.

T6.

77.

78.

The reactance of a coil when usged in the domestic ac power
supply (220 voits, 50 cycles per second) is 50 ohms. The

inducrance of the coil is nearly

[MP PMT 2000; Similar MP PMT 1996]
{a) 2.2 henry b1 (L22 henry
{c) 1.6 henry (d} .16 henry

A eapacitor and an (nductance coll are connected in separate
AC circuits =ith a bulb glowing in both the cirouits, The bulb
glows more brightly when [KCET 2010]
tal An iron rod i introduced inte the inductance coll

(bl The number of turns in the inductance coil is increased
(c) Separation between the plates of the capacitor is increased
dl A dielectric |8 Introduced into the gap between the

plates of the capacitor

& resistance of 40 ohm and an inductance of 95.5 milfihenry
are connected in-serles in a 50 cycles/second ac circuit. The
impedance of this combination & very nearly [MP PET 2000]

{al 30 ohm (b} 40 ohm
(ch 50 ohm {d) &0 ahm
For high frequency, a capaciter offers
[CPMT 1999; CBSE PMT 1999;
AFMC 2001; Pb. PET 2001; J & K CET 2004]
{a) More reactance ib) Less reactance
lc) Zero reactance {d) Infinite reactance
The coil of choke in & circuit [AlIMS 2001, 07]
(a) Increases the current
(b} Decreases the cument
fe] Does not change the cument
ld) Has high resistance to do circuit

In & circuit, the current lags behind the voltage by a phase
difference of #/2. The drcult contains which of the

following [AIIMS 2001]
(al OnlyR (b) OnlyL
fc} Only C {d) RandC

The inductive reactance of an inductor of % henry at 50 Hz

frequency is [MP PET 2001, 02]
50 x

al —oh bl — oh

£ = amm b =0 ohm

{eh 100 ohm [dl 50 ahm

An oscillator circuit conststs of an inductance of 0.5mH and
a eapacitor of 20 uF - The resonant frequency of the circult
is nearly

[Kerala PET 2002; RPMT 2006; Similar CBSE PMT 2007]
{a) 1592 Hz b) 1592 Hz
{c) 1592 Hz id} 15910 He
Reactance of a capacitor of capacitance CuF for ac

frequency ﬂ He iz 2541 The value C is [MH CET 2002]
"

la) 50u4F (b 25uF
) 100u4F id) 75uF
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B1.

B3,

B4.

86.

87.

The power factor of an ac circuit having resistance (R) and
inductance (L) connected in series and an angular velocity

@ is [MP PET 2000; AIEEE 2002)
a) R/al bl RIR® + L2
{c) al/R {d RIR®-o’L2)?

A circuit has a resistance of 116}, an inductive reactance of

2542 and a capacitative reststance of 1801 I is connected to
an ac source of 260V and 50Hz The current through the

circuit (in amperes) is [Kerala PMT 2002]
tal 11 ib) 15
ic) 18 (d) 20

A 0.7 henry inductor is connected across a 1200 - 60 Hz ac
source. The cumrent in the inductor will be very nearlky

[MP PMT 2002; Similar MP PET 1994; AFMC 2000]
fal 4.55 amp b} 0.355 amp
ic) 0.455 amp (d) 3.55 amp
There is a 5L} resistance in an ac. circuil Inductance of
0.1H is connected with it in series. If equation of ac em.f s
S#noi , then the phase difference between current and

emi is [RPET 2003]
T T

(a) 3 (b I
r

el T dl O

An inductor of inductance L and resistor of resistance B are
joined in series and conmected by a source of frequency & .
Power dissipated in the circull is  [AIEEE 2002; RPET 2003

{R® + L%} ViR

{a) v ib) mﬁ

v VR +wflf
lc) m id) T
In-ac circuit of capacitance the current from potential is

ICPMT 2003]

{a} Forward
ib) Backward
(c) Both are in the same phase
(d) Mone of these

A coil of 20001 resistance and 1.0 H inductance is connected
to an ac source of frequency 20027 Hz. Phase angle

between potential and current will be [MP PMT 2003]
la] 30¢ {b) 9r
[c] 45° d] 0

In LCR cireuit the pd between the terminals of the inductance
ts 60V, between the terminals of the capacitor is 30V and that
between the terminals of resistance is 40V, The supply voltage
will be equal to

[KCET 2004, 06; Similar KCET 1994; MP PMT 2013]

(a) 50V by 70V

o) 130V ) 10V

Radio frequency choke uses core of IAFMC 2004]
la} A (b} lron

(c) Air and iron (di Mone of these

91.

92.

94.

96.

In a LCR cireuit capacitance is changed from € to 2C. For
the resonant frequency to  remain  unchanged, the
inductance should be change from L to

[AIEEE Z004; Similar MP PMT 1986; BHU 1998]
la) 4L b) 2L
) L2 d) L4
In an LCR series ac drcult, the voltage acrass each of the
components, L, C and B s 50V, The voltage across the LC

combination will be [AIEEE 2004]
(a) SOV (o) 502V
fc] 100 (dy OV (zero)

An inductance of {200/x mH. a capacitance of (105D F

and a resistance of 10 £ are connected in series with an a.c.

source 220 V', 50 Hz. The phase angle of the circuit is

[KCET 2007)

la) =6 b) =4

o) 2 (d} =3

The current in series LCR circuit will be maximum when wis
[Kerals PMT 2004]

{a) As large as possible

ib) Egqual o natural frequency of LCR system

fe) LC
id) J1/LC

An inductor L and a capacitor C are connected in the circuit

as shown in the figure. The frequency of the power supphy 15

equal to the resonant frequency of the circult, Which

ammeter will read zero ampere [DCE 2002)
L

C

E = E; sinot
(a] A, (6] A,
fe) A, {d] Mone of these
Which of the following components ~f an LCR drcuit, with
ac supply, dissipates energy [DCE 2004]
{a) L b} R
el € id) All of these

In & cirewit L, C and R are connected in series with an
alternating voltage source of frequency {. The cument leads

the voltage by 45°. The value of C is [CBSE PMT 2005]
1 1
@) ————— b ————
2A2AL R T
1 1
() e—— df ———
Zaf(2nfL - R} a2l - R)
In an A.C. circuit the current [CPMT 2005]

[a) Adways leads the voltage

[b] Always lags behind the voltage

[e] s always in phase with the voltage

{d] May lead or lag behind or be in phase with the voltage
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100,

101.

102,

103.

104.

For the series LCR drcuit shown in the figure, what is the
resonance frequency and the amplitude of the current at the
resonating frequency 8 mH [Kerala PET 20405]

2z0y (=) —-L
" T

2uF

-
a4 iy

{a] 2500rad -5 and 542 4
b} 2500rad -5 ' and 54

(c) 2500rad—s" and —=A
va

(d) 25red -5 and 542 A
In a choke coil. the reactance X, and resistance R are such

that [RPMT 1996]
fa) X, =R b) X, ==R
e} X, =<R fd) X, ==

The phase difference between the ac and emf is 2. Which

of the following cannot be the constituent of the circuit
[AIEEE 2005]

(a) LC (b} L alone

e} Calone id R L

A transistor-cscillator using & resonant clreult with an

induetor L (of negligible resistance} and a capacitor C in

series produce oscillation of frequency £ If L is doubled and

C is changed to 4. the frequency will be [CBSE PMT 2006]

fal f/2V2 {b) fi2
(] Jjid |d) 8f
In a series resonant LCR circuit, the voltage across R is 100
volis and R = 1 kil with C = 2uF The resonant frequency
e is 200 rad/s. At resonance the voltage across L is

[AIEEE 2006; KCET 2010]
(a) 40 (b} 50V
el &= 10ty (dy 2.5 % 104V
In the alternating current shown in the figure, the cuments

through inductor and capacitor are 1.2 amp and 1.0 amp
respectively. The current drawn from the generator i

ERET [DCE 2006
lal 0.4 amp k
(b} 0.2amp |p——— p————
(el 1.0amp c
(d) 1.2 amp =
A.C. generator

C-factor can be increased by hawving a coil of [VITEEE 2006)
{ai Large inductance, small ohmic resistance
(b} Large inductance, large ohmic resistance
{e) Small inductance, large ohmic resistance
d) Small inductance, small chmic resistance

105.

106.

107.

108,

109,

110

111.

112,

Current tn the LCR circuit becomes extremely large when
[VITEEE 2006: J & K CET 2010]

{a) Frequency of AC supply is increased

{b) Frequency of AC supply is decreaser

fe)  Inductive reactance becomes equal to capacitive reactance

{d] Inductance becomes equal (o capacitance

In & series LCR circuit the frequency of a 10V, AC voltage

source is adjusted in such a fashion that the reactance of the

inductor measure 15 52 and that of the capacitor 11 £, 1§
R=301, the potential difference across the series combination

of L and C will be [BHU 2006)
(a} BV (b] 10V
e} 22V (d) 52V

A coll of inductive reactance 210has a resistance of 802 [t i
placed in serigs with a condenser of capacitative reactance
2502 The combination is connected to an a.c. source of 110

volt. The power factor of the circuit is [CBSE PMT 2006)
(a] (.80 {b) 0.33
c) 056 ) 0ed

The self inductance of the motor of an electric fan is 10H. In
arder to impart maximum power at 50 Hz, it should be

connected to a capacitance of [BCECE 2006]
ta) 1 4F b} 2mF
lc) 4mF id) &mF

A LCR series AC. cireuit = tuned to resonance. The
impedence of the circwlt is now [Gujarat CET 2007]
ial R
- . g2
| s [ 3 11
by R+ —-nil
i +mﬂ J |
- g7z
Ic] Rg-bl:l'.'rj_ll':'li-l 1 |

In an LCR series resonant circult which one of the following
cannot be the expression for the Q-factor
[Kerala PMT 2008; J & K CET 2010]

wl 1
la} 5 ib} wCR
L1 R

b s

= C R el LC

An LCR seres ac creull is at resomance with 10 V' each
across L, © and R, If the resistance is halved, the respective
voltages across L, C and R are [Kerala PET 2010]

@ 1OV.10Vand5Y {b) 10V, 10V and 10V

fe] 20V, 20Vand5V d) 20V, 20V and 10V

e} 5V.5Vand5V

#An LCR series circutt is at resonance, Then  [Kerala PET 2010]
{a) The phase difference between current and voltage is 90F
{b} The phase difference between current and voltace is 45°
{e) Its impedance is purely resistive

id) s impedance is zera

te] The current is minimum
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113.

114.

115.

116.

117.

118.

119.

121.

In the figure shown, three AC voltmeters are connected. At
resOnAance, [Kerala PMT 2010]
SR
R '3 _é

e}

o
(a) Vy =0 b] W, =0
el Wy =0 dl Vy =V, =0
e} Vy=WVo=0
A 50 volt a.c is applied across an RC (series) network. The

rms voliage across the resistance i 40 wolt, then the
potential across the capactance would be

[AMU (Engg.) 2010]
{a) 10V {b) 20V
fe) 30V id) 40w
A pure inductance ooil of 30miH is connected to an a.c source

of 220V, The tms cument in the coil is [AMU (Engg.) 2010]
la) 50,354 th) 2344
e} 3054 fd) 12.3A

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 [AMLU {Med.) 2010]
fal 242 £and 311V b} 484 £ and 311 V

lch 484 £ and 450V i) 242 O and 440 V

A pure inductor of 25 mH is eonnected to & source of 220 V,
Given the frequency of the source as 50 Hz, the rms current

in the circuit is [AMU (Med.) 2010]
ial TA b] 14A
e} 2BA fdl 42 A

An ac voltage 15 applied toa resistance A and inductor L in
series. If B and the inductive reactance are both equal to
34, the phase difference between the applied voltage and

the current in the circuit is [CBSE PMT (Pre.) 2011]
(8} Zero 6] mi6
e}l m/d d) mi2

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

be [CBSE PMT (Mains) 2011]
20
|a) A k) 204
33 *
(el 4.04 id] 8.0A

An AC ammeter & used to measure current in a circuit,
When a given direct cument passes through the circult, the
AC emmeter reads 3 A, When another alternating current
passes throuoh the circuit, the AC ammeter reads 4 A. Then
the reading of this ammeter, if DC and AC flow through the

circuit simultaneously, s [AlIMS 2010]
{a) 3A L) 44
e} 7A idl 5A

A transmitter trarsmit at a wavelength of 300 m A
condenser of capacitance 2.4 4F is being used. The value of

the inductance for the resonant circuit is approximately
[AlIMS 2010]

fal 1W0*H
e} 10°%H

() 107°H
(d) 107"y

124.

125.

126.

127.

128.

. A capacitor of capacitance 1ufF is charged to a potential of

1 V¥ If is connected in paraliel to an inductor of nductance
107*H. The maximum current that will flow in the circuit

has the value [AIIMS 2010}
fal V1000 mA b) 1A
(el 1 mA d) 1000 ma

. A fully charged capacitor C with initial charge g, Is

connected to & coll of self inductance L at ¢t = 0. The time at
which the energy is stored equally between the electric and

the magnetic fields is [AIEEE 2011]
fa) myJLC (b} {JE
(¢} 2m/LC (dl YLC

In AC series circult, the resistance, inductive reactance and
capacitive reactance are 363, 106} and 140 respectively,
The impedance of the circuit is [Odisha JEE 2011]
(a) 582 ] 452

e} T [dy 1060

In an electrical circuit AL, 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 i removed from the circuit,
the phase difference s again &/ 3. The power factor of the

circuit is [CBSE PMT (Pre.) 2012
fa) 12 ) 1442
fe) 1 d) Y32

The sapply voltage 1o room is 120 V. The resistance of the
lead wines is 6 (2. A 60 W bulb is already switched on. What
is the decrease of voltage across the bulb, when a 240 W
heater is switched on in parallel to the bulb

[JEE (Mains) 2013]
ta) Zero Vol (b} 2.9 Vol
e} 13.3 Voir (d) 1040 Vol
A coll is self-inductance L is connected in series with a bulb
B and an AC source. Brightness of the bulb decreases when

[MEET 2013]
(&) Aniron rod is inserted in the coil
ib) Freguency of the AC source is decreased
e} Mumber of turns in the coil is reduced
(d} A capacitance of reactance X = X; is included in the
safme circuit

In the dircuit shown here, the point 'C” i@ kept conneded to
point ‘A" fill the current flowing through the circuit becomes
constant. Afterward, suddenly point 'C’ s disconnected from
point ‘4" and connected 1o point ‘B” at time 1= 0. Ratio of
the woltage across resistance and the inductor at t=L/ K
will be equal to [JEE (Mains) 2014]

A
e
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129, The frequency of the output signal becomes

times
by doubling the value of the capacitance in the LC cscillator
circuit [GLJCET 2014]

1
lal — bl ~2
a 3 v
1

ey =

2

dy 2

An alternating em! e=2202sin100¢ V is applied to a
capacitor 147 The current fiowing through the capacitor is

[Odisha JEE 2012]
12mA

(d) 42ma

(a] 2ZmA e}
e] FZmA

In an LR-circuit, the inductive reactance is equal to the
resistance A of the circuit, An e.m.f. E=E; cos (ar) is applied
to the circuit. The power consumed in the circuit is

[MP PMT 1997]
E3 E
=L i
|a) 2 k) 3R
E.E Fﬁ‘
o' 2 e * 1Y
(e] aE {d) BR

One 10V, 60 W bulb 5 to be connected to 100 V line. The

required induction coil has self inductance of wvalue
if=50 Hz) [RPET 1997; Similar KCET 2007]
() 0.052H b 242H
e} 16.2 mH (dl 162 mH

An AC voltage source of variable angular frequency @ and
fixed amplitude V connected in series with a capacitance
C and an electnic bulb of resistance K (inductance zero)
When @ s increased [UT-JEE 2010)

fal The bulb glows dimmer

(o) The bulb glows brighter

(e} Total impedence of the circult s unchanged
id) Total impedence of the circuit increases

The readings of ammeter and voltmeter in the following
citcuit are respectively [RPET 1996; Kerala PMT 2008;

CBSE PMT 2010; Similar Odisha JEE 2012]

fa) 2A, 200V L € oo
bl 1.54, 100V

(c) 2.7A, 220V

dl 1.7 A 200V

e} 2.2A, 220V zm}_;:g "

10.

11.

In & series circuit C=24F, L=1mH and R =104 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

{al 1:1 b} 1:2
fe} 2:1 dy 1:5

An altemating em.f of angular frequency @ is applied
across an inductance. The instantaneous power developed

in the circuit has an angylar frequency [Rocrkee 1999]
[a} @/4 (b} af2
el o (dy 2o

The wvoltage of an ac source varies with time according to
the equation V=100sin100mcos100m where ¢ i3 in seconds
and V' is in volts. Then [MP PMT 1996, 2000]

(a) The peak voltage of the source is 100 volts
(bl The peak voltage of the source is 50 valts

(¢} The peak voltage of the source 1s 100/ \I'E vilts
(d} The frequency of the source is 50 Hz

The diagram shows a capacitor C and a resistor R
connected in series to an ac source, V) and V, are voltmeters
and A is an ammeter

Consider the following statements
I.  Readingsin & and V, are always in phase
Il. Reading in V, is ahead in phase with reading in V.

lll. Readings in A and V| are always in phase. Which of
these statements are/is comect [AMU (Med,) 2001]

fal Tonly bl 1 only
{e) Iand.l[n_nhl (d] 1l and I cnly

In the circuit shown in figure neglecting source resistance the
voltmeter and ammeter reading will respectively be

(V) [KCET {Engg.) 2001]
F—“i‘ﬁ'ﬂ'—
L Fe300 X =250 Xo=250
@ o
e oapy
(@) OV 34 (B) 150V, 3A
el 150V, BA (dl OV, 84

The wvoltage of an ac supply vanes with time {f) as
V=1206in100mcosld0m  The maximum voltage and
frequency respectively are  [MP PMT 2001; MP PET 2002

120 | oks, 100 He

J2
(d} 60 wolts, 100 Hz

(al 120 volts, 100 Hz (bl

(e} B0 pols, 200 He
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12.

In the circuit shown in the figure, the ac source gives a

13.

14.

16.

17.

18.

voltage V=20cos{2000t). Neglecting source resistance, the
voltmeter and ammeter reading will be [KCET (Engg.) 2002]

' 0.47A 60

{a) OV a g
. ' 0ATA

(b} 168V L ———

(c) OV,144

(d} 5.6V, 14A _@

A telephene wire of length 200 km has a capacitance of
0.014 pF per k. If it carries an ac of 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

taj 0.35 mH (b] 35mH

ey A5mH (d} Zerc

I the total charge stored in the LC circuit is Q. then for
tz20 [UT-JEE 2006]

ja) The charge on the capacitor is. = (), cns[% + :I'TI:E ]

(b} The chare on the capacitor is Q) = Q[,r:ns[‘; - ﬁ}
d*Q
fe} The charge on the capaciter s Q =-LC e
z
{d) The charge on the capacitor is Q@ = %%

A resistance 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 voliage when  [MP PMT 2006]
fal f=0 fb) f<f
) f=1 {d) =,
The reading of ammeter in the droeuit shown will be
(A}
hy
fa] 2A
b 244
i) Zero
d) 174 X =50 R =550

An ac source of angular frequency w is fed across a resistor r
and a capacitor C in series. The current registered isd. If the
frequency of source i changed to w3 [maintaining the
same woliage), the cument in the circult 5 found to be
halved. Caleulate the ratio of reactance to resistance at the
original frequency [Roorkee 1996; AlIIMS 2008]

3 2
L) (PO ]
(8l 5 f) \[5

i

I it possibibe

{a) Yes

{h] Ma

{e)  Cannot be predicted
(d) Insufficient data to reply

104

5A

19.

20

21.

23.

A virtual current of 44 and 50 Hz flows in an ac creuit
containing a coil. The power consumed in the coil is 240 W.
If the virtual voltage across the cail s 100 V its inductance
will be

1 1

.. —H
ta) H (b] .
1 1
4 5H @ 5,

A civcuit draws 330 W from a 110 V, 60 Hz AC line. The
power factor is 0.6 and the current lags the voliage. The
capacitance of a series capacitor that will result in a power

factor of unity s equal to [BHU 2006]
[a) 31uF {b) 54 pF

fe} 151 ufF {d) 201 uF

In the adjoining ac circuit the voltmeter whose reading will
be zero at resonance Is [Similar Kerala PMT 2010]

{al v, [—@—

(b) Vs mf{@—

ey Wy § L e “J"*'ﬁﬁ'l""'_

d) Vv ®@

In the adjoining figure the impedance of the cireuit will be
(@) 120 ohm

(B} 50 chm égu iy s
(el &0 ohm X =30 u% X =200
(d} 90 ohm |

In the indudtive circuit ghven in the figure, the cument rises after
the switch iz dosed. At instant when the cument is 15 mA, then

potential difference across the inductorwillbe  [RPMT 2005]
400001 12mH
{a} Zero s AN
{hl 240V
{c} 180V
Qi
(d} 60V - |+

Which one of the following curves represents the variation of
impedance [£] with frequency fin series LCR crcuit

£ 21
{a) ib)

Z1 £

fel \/ (d)

e f
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The varation of the instantanecus current |[] and the
instantaneois emf |E) in a circuit is as shown n fig. Which
of the following statements ts correct

.
E !

ta) The voltage lags behind the curment by 7/ 2
{b] The voltage leads the curment by &/ 2

[g] The voltage and the current are in phase
(d] The voltage leads the current by

The figure shows variation of B, X; and X, with frequency |
in a series L, C. R circult, Then for what frequency point. the
circuit 18 inductive

P e K
KB
AB C "1
la} A by B
ey € id All poinis

An alternating emf is applied across a paraliel combination
of a resistance R, capacitance C and an inductance L. If Iy,
I,. I are the currents through R, L and C respectively, then
the diagram which comectly represents the phase
relationship among Iy, . I and source emf E, is given by

It it

fa) ——E ) g
L] ‘|_
led I
I|_1 rﬁl
——

(el L Rl o

I I

An ac source of variable frequency f is connected to an LOR
series circult. Which of the graphs in figure represents the
variation of current ! in the circuit with frequency f

.
RAN

6.

The r.m.s. voltage of the wave form shown Is =~

jal 10V i |
+ 10
by 7V
(] 637V v !
id} None of these -4 —

A constant voltage at different frequencles is applied across
a capacitance C as shown in the figure. Which of the
following graphs comectly depicts the varation of curment
with frequency

Signal
Gemerator
(~) v ==
(4)
1Y
[a) ik
[ &l
I i
ic) td)
i L
The r.m.s. value of pmennat difference V shown in the figure
is [CBSE PMT (Mains) 2011}
(a) V2
(b 1.:0 I3
fel [
) 'L-’L, T f

The current T in an inductance coil varies with time 't
according to Eullmwng graph

10. O
which of the following plats shows the varlation of voltage in

the coil [CBSE PMT 1994)
L'||' -
|
N V\
i0. 0) ' 10,61 t
v
le) \
10, 0} i, 0 r'
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10.

11.

12.

When an ac source of em.f. e =E; sin{100¢) iz connected
across a circuit, the phase difference between the emf. e
and the current | in the cireult Is observed to be /4, as
shown in the diagram. If the circuit consists possibly anly of
RC or LC In series, find the relationship between the two
elements [IIT-IEE (Screening) 2003]

{al R =1k, C=104F (b) R=1kl C=1uF

el R=1k1 L=10H {d}] R=1kQ.L=1H

Two sinusoidal voltages of the same frequency are shown in
the diagram, What is the frequency, and the phase
relationship between the woltages

3

A PAN X
(&) .n_wﬂﬂ. W 08 :

Frequency in Hz Phase lead of N over M in radians
fal 0.4 -5/4
b} 25 -T2
(e} 25 +7x/ 2
(dy 2.5 x4

The voltage across a pure inductor is represented by the

following diagram. Which of the foliowing diagrams will

represent the current [MP PMT 1995)
v

Ay
ST

v N o |
v Mo

ic) (d)

13. In pure inductive circult, the curves between frequency f and
reciprocal of inductive reactance 1/X, is

14.

15,

@) L (b) L
X X,
f !
e 1 (d) 1
AL 1
—
f f
The cumrent | in ﬂiedm.tltshm here varies with time t is
i R [MP PET 2006]
v
T c
_ i1
[
i i
(a) ib)

i ]
i i
ic) {d} .-f_’
t t

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

X

P

a) P
e] R

The i - vcurve for anti-resonant clreuit is

L

leh

@ L_
J\

e

R S
/ 3

(b) Q
id) S

L
L

v
¥,

i
{b)
v
|
(d)
v
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17.

18.

19.

The graphs given below depict the dependence of two
reactive impedances X, and X, on the frequency of the
alternating e.m.f, applied indnvicually to thern, We can then
caiy that [Haryana CEE 1996; RPMT 2004)

T 't

=
Imgwadanece —

Frequency — Frequency —s
(a) X, isan inductor and X s a capacitor
(b} X is & resistor and X, Is a capacitor
(c} X, isa capacitor and X, is an inductor
(d} X, is an inductor and X, |s a resistor
Which of the following plots may represent the reactance of
a series L C combination [MP PMT 1999]

{a} a

bl b

el e Frequency
(d) d d

Which of the following curves correctly represents the
variation of capacifive reactance X, with frequency f
|RPMT 1996]

&

X

o

(&) Ih)

More than one correct answers

1.

¢ y
An alternating e.m._f. of frequency vl = '2;-:"_!__? ,i iz applied

o a series LCR eireuit. For this frequency of the applied

em.l [Roorkee 1999]
ta) The circuit 15 at resonance and its impedance s made
up anby ol 8 reactive par

B The curent in the circuit i in phase with the applied
¢.m.f. and the voltage across { equals the applied emf

i) The sum of the pd's moose the inductence and
capacitance eguals the applied emf. which = 1B
ahead of phase of the current m the. circuit

(d) The quatiny factor of the circult is wl/R or 1/elCR and
this is a measure of the voliage magnification (jnoduced
by the cucult at resonance] as well as the sharpness of
resonance of the circult

In an ac circul, the power factor [Roorkee 2000]
{a) s zero when the circuit contains an ideal resistance only
(b] Iz unity when the corcuit contains an sdeal resistance only
{e) Is zevo when the circuit contains an ideal inductance only
{d}  Is unity whien the clreuit contains an ideal indudtance onby

A series R-C circuit is connected to AC voltage source,
Consider two cases: (A) when C Is without a dielectric
medium and (B) when C s filled with dielectric of constant
4. The current !, through the resistor and voltage V.

across the capacitor are compared in the two cases. Which

of the following isare ree [UT-JEE 2011]
) If =1E ) 18 <Ig
(e} V&>V dl V& <Vf

In the given circult, the AC source has w=100rad /s,

considering the inductor and capaciter to be ideal, the
cormect cholce (s} Is (are) [UIT-IEE 2012]

100 000
— A —

.
0.5H 5001
T ———

Ik

‘ e B

{a) The current through the circuit, | is 0.34
{b] The current theaugh the circuit, | i {].3\-"_2.44
[e] The voltage across 1ONKE resistor =1D\EV

(d} The voltage across S061 resistor= 10V

Graph shows variation of source emf V and current © in a
saries RLC circuit, with time

Viia
/)\ f//i,
NN

{al The cumrent leads the eml in the clreuit
(b} The circuit is more inductive than capacitive

fc} To increase the rate at which energy ls transferred to
the resistive load, L should be decreased

(d) To increase the rate at which energy ks transferred to
the resiative load, C should be increased
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Reasoning type questions

At time t=0, terminal A in the drouit shown in the figure ts
connected to B by a key and altemating curment

1) = I cosfart), with [y =1A and @=500rads" starts
flowing in it with the initial direction shown in the figure, At

bz ;—", the key i switched from B to [ Now cnwards only
i)

A and D are connected. A wial charge Q flows from the
battery to charge the capacitor fully. If C =20y, R =100
and the battery is deal with emf of 50 V, identifu the comect
statement(s) [JEE (Advanced) 2014]

$r 1

P
R=1042
fa) Magnitude of the maximum charge on the capacitor

before !=T—F is 1x107%€
B

ml'

(b} The current in the left part of the circuit just before
Fro
= —— |8 clackwi
o is elackuise
(el Immediately aher A is connected to D the current in B
is 104
d) Q=2x107¢

Read the following statements carefully to mark the cormect option
out of the optione given beiow

(a} Statement 1 is true, starement 2 is true | statement 2 is
& comect explanation for statermient |
(b) Statement 1 is true. staternent 2 s true | statement 2 s
not a correct explanation for satement 1
(¢} Statement 1 is true, staternent 2 is false
{dl Statement 1 is false, staternent 2 is true
Statement-1 In a series R, L. C circuit if Vg, W
and V- dencte rms voltage across R,
L and C respectively and Vi is the
mms voltage across the source, then
Vi e+
In AC cireuits, kirchoff voltage law is
correct at every instant of fime:
R L o
— A — TR — |

Statement-2

S8
An inductor i connected to an oc
source. When the magnitude of
current decreases in the circuit, energy
is absorbed by the ae source.

When current through an  inductor
decreases;, the energy stored In
inductor decreases.

Statement-1

Statement-2

9,

Statement-1 The electrostatic energy  stored In

capacitor plus magnetic energy stored
in inductor will ahways be 26 in a
serles LOR cireult driven by ac vollage
source under condition of resonance,

Statement-2 The complete voltage of ac source
appears across the resistor in a series
LCR circuit driven by oc woltage

source under condition of resonance,

Comprehension type questions

Passage-|

in the given circust the capacitor (C) may be charged through
resistance F by battery V by closing switch §,. Also when 5 Is

opened and &, s closed the capacitor is connected in series with

imductor (L)
v
—
H; c .ll\sl
i '
e
AT
10. Given that the total charge stored in the LC cirouwit is Gy tor

11.

t = (). the charge on the capacitor is [NT-JEE 2006]

f )
o) Q= Ccon 24 |

W2 JLE
(b} Q-r:aumfg-:{.a
(€] Q—-Lc%?
(d o=—ﬁﬁ—?

When the capacitor gets charged completely. 5; is opened
and 5. is closed. Then [UT-JEE 2006)

fal At t=0 energy stored in the drcuit is purely in the
form of magnetic energy

(b At any time ¢ 0, current in the circuit is in the same
direction

e} At t>0, there is no exchange of energy bebween the
indisctor and capacitor

(d) At any time ¢=>0, instantBneous curreént in the cirouit

may be U.‘lr%
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12. At the start, the capacitor was uncharged. When switch 5,
is closed and S; is kept open, the time constant of this
circuit is ¢ Which of the following s correct

[IIT-JEE 2006; JEE (Mains) 2013]

(a) After time interval r, charge on the capacitor is E:—

(b} After time interval 2r, charge on the capacitor of
cvil-¢?)

{e) The work done by the voltage source will be half of the
heat dissipated when the capacitor is fully charge

{d] After time interval 2t charge on the capacitor is
cvil-e™)

Passage.-ll
An ac generator G with an adjustable frequency of oscillation is
used in the circuit, as shown, R=100¢

Ci=250F

13. Current drawn from the ac source will be maximum of its

angular frequency is
fa) 10°rad/s bl 10%rad/s
fc) 5000rad /s id) 500rod/s

14. To increase resonant frequency of the circuil, some of the
changes in the cireuit are carried out, Which changels)
would certainly result in the increase in resonant frequency
(@) R i increased
(b} L isincreased and C, is decreased

fe) L; isdecreased and €, is increased
(dl Cj is removed from the cirouit

15. I the oc source G is of 100 V rating at resonant frequency of
the circuit, then average power supplied by the source is
{al 50W (b} 100 W
c) 500 W (d) 1000 W
16, Average energy stored by the inductor L. (source is at
resonance frequency) is equal to
{a) Zero (B] 1.2 mJ
lc) 2.4 md {d) 4 mS
17. Themal energy produced by the resistance R in time
duration 15, using the source at resonant condition, is
{a) OJ
b 1ud
) 100 g
id) Mot possible to calculate from the given information
integer type questions

This section contains some integer type guestions. The answers
to each of the questions is a single-digit integer, ranging
from 0 to 9.

18. A series R-C com! -ation is connected to an AC voltage of
angular frequency @ =500 radian/s. If the impedance of
the R-C circuit ks K ,1.25 , the time constant {in millisecond)
of the clrcult is [HT-JEE 2011]

Matrix Match type questions

In this section each question has some statements (4, B, C, D,...]
given in Column-l and some statements |p, g, 1, 5 t..) in
Column-11. Any given statement in Column-l can have comect
matching with ONE OR MORE siziement(s) in Column-Il, For
example, if for a given question, statement B matches with the
staternents given in g and r, then for that particular question
against statement B, darken the bubbles comesponding to g and ¢

in the ORS. |.e. answer will be g and r
.t

S el il Al XN
90000
Uil 1 lole
3 1 lelele
delele] 1 ]

19. You are given many resistances, capaciors and Inductors.
These are connected to a variable DC veltage source (the
first two civcuits) or an AC voltage source of 50 He
frequency (the next three circuits) in different ways as shown
in Column-Il. When a current | {steady state for DC or rms
for AC| flows through the circuit, the comesponding
woltage V) and Vi, lindicated in circuits) are related as shown

in Column-[. Mairh the two [NTJEE 2010]
Column-i Column-11
A T=0V) is ip S| e W
proportional 1o [ Fﬂwﬂ
L
4
v
By F=0.Vu=W, Ry ow W
™ W 1 .' 5 I.
& miH 2n
[T
1
v
ICh V=0W=V . ST
/TR -—Wh—
& 'mi 24}
Vv
D) 10 W is i5] W, v
I-—:.P'l'(—‘:-—ll
proportianal to [ '
6 mH 3 ,L"_
=2
)
v
[” - 1"'Il £ "'r2 §
1 T I-rr—'-t
1 kix 3 4F
)
f
v
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Read the assertion and reason carefully to mark the cormect option
out of the options given below;

fa}

(b

fel
(d]
(e}

3.

If both assertion and reason are true and the reason is the
correct explanation of the essertion,

If both assertion and reoson are true bul reason s nof the
correct explanation of the essertion,

If assertion is true but reason is folse

If the assertion and reason both are falze,

If ossertion is false buf reason is true.

Assertion

Reaszon

Assertion

Reason

Assertion

Reason

Assertion

Reason

Aszertion

Reason

Assertion

Reason

: In series LCR circult resonance can take place

: Resonance takes place if inductance and

capacitive reactances are equal and opposite.

[AlIMS 1998]

: The alternating current lags behind the e.m.k,

by a phase angle of o2, when ac flows
through &n inductor,

: The inductive reactance increases as the

frequency of ac source decreases.

: Capacitor serves as a block for de and offers

an easy path to ac.

. Capacitive reactance is inversely proportional

o frequency.

i When capacitive reactance is smaller than the

inductive reactance in LCR circuit, e.m.f.
leads the current

: The phase angle is the angle behween the

alternating e.m {. and alternating cument of
thee circuit,

¢ A capadtor of suitable capacitance can be

wsed in an ac circuit in place of the choke coil,

¢ A capacitor blocks de and allows ac only.

¢ If the frequency of alterrating current in an ac

circuit consisting of an inductance coil s
increased then current gets decreased.

The
frequency of alternating current

current is inversely proportional o

B. Aszertion

Reason
9, Aszertion

Reason

10. As=sertion
Reason

11. Assertion
HReason
12,  Assertion
Feason
13.

Assertion

Reason

 An inductance and a resistance are mnneﬁ_a_d

in series with an ac circult. In this circuit the
current and the potential difference across the
resistance lags behind potential difference
across the inductance by an angle 2.

: In LR circuit voltage leads the current by

phase angle which depends on the value of
inductance and resistance bath.

¢ An altemating current does not show any

magnetic effect

» Alternating current varies with ime.,
. The de and ac both can be measured by a

hot wire instrirment.

: The hot wire instrument is based on the

principle of magnetic effect of cument,

- ae is more dangerous than de
- Frequency of ac is dangerous for human

body.

. Average value of ac over a complete cycle is

ahways zero.

. Average value of ac is always defined over

half cycle.

¢ The divisions are equally marked on the scale

of ac ammeter.

i Heat produced is directly proportional to the

current.

: For an electric lamp connected in sertes with

a wvarable capacitor apd ac source, its
brightness  increases with  increase  in
capacitance.

Capacitive reactance decreases with increase
in capacitance of capacitor,

[AlIMS 2010]

‘

' Current, Voltage and Power :

525 ¢ ET_.'}_' s N e BEEE b WY o
20 biic 30 . G c W«
S 0 S ¢ Bl (e D
M BE b PN b -;,éﬂ_"_- d Wb
SRS ¢ BN e B o M d %0 c
» - o d B’ e e N d
YT a 33 ¢ " b M. B o
o« ¥y . W b ® a2 W
MM a2 '® d @®& b ‘M b & ¢
. b & '. B

PLASMA: F-13/5 SREET NO.1, NAFEES ROAD, JOGABAI EXT, NEW DELHI-110025.Ph-011 26988514 Ry



ac Circuits L |
-
b - ok ad M7 AL i T
€ a2 T & #.d4 3 4 B b -
W d 2 - & 13 b # b L = Fry
% s W © 48 b 1% a W b '
agEl b . d M b ... b 95 _a
W d R - 5 M ¢ W_.a
M. s - b W d M a B/ ¢
% 2 5T, 8 ® b M ¢ 4 d
M a o n a7 4a a8 4% d
b c _I?T 2 4B A L [ 5B [
2 b S c & b (S c GEs e
% a 5 e S b = a @ d
E1 c L4 [ - S ] a 65 a
B o B & B 1 B oa Wb
™ = 7 -d 180 4 M e 15 b
% t 1 b 1M ¢ 1™ e &0 a
. b 82 d # ¢ B ¢ 8 b
3. @ BT . #® a ] a a c
S 4 @ b8 Mwrd ‘M-oc B &
% a W5 4 B b W b 4 d
M = 1@ b 103 b W4 A 105 ¢
06 a  Wr = 18 a W8 a 10 d
M e M2 ¢ 113 a 14 ¢ 115 b
e & 17 ¢ & ¢ M8 e 1m d
1w ¢ 1z = 123 h 18 a T
% ¢ 0 a e c 1B a
Critical Thinking Questions :
1 a s o E 'l 4 b g ]
£ a4 Pwy 8 8 S="b ‘W5 &
M- T 12 a 4« 15 d
% ¢ 7 _a ¥ a2 b |3 b
M. d x| c : ;'-l..!”m - :
Graphical Questions =
1 c 2 b e« b i
€ 3 T b @&~ d 550 b 4
1 T 13 4 2 TR
B b 17 & ® a4 W b :
JEE Section :

bd 2 be 3 x4 w5 bicd
5 W T d B a wooc
TR T 13 2 14 4 W o
18 b 17 d 18 4

a2

148 .5.—H.;-.I.;E.—_rq,T,ﬁ,I;E:ED—qq,tli_t
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