Chapter 16. Electromagnetic Induction
and Alternating Current

A long solenoid of diameter 0.1 m has 2 = 10
turns per meter. At the centre of the solenoid,
a cotl of 100 turns and radius 0.01 m1s placed
with its axis comnciding with the solenoid axis.
The current in the solenoid reduces at a constant
rate to 0 A from 4 A 0.03 s. If the resistance
of the coil is 10 m* €, the total charge flowing
through the coil during this time 18

(a) 16 uC (by 32 uC
(c) 16m uC (d) 32m uC
(NEET 2017)

IF‘1gure shows a circuit that contains three

identical resistors with resistanace R = 9.0 Q cacly |

two 1dentical inductors with induétaniee
L = 2.0 mll each, and an ideal battery with
eml €= 18 V. The current 7 through thebartery
just alter the switch closed 1s

+ L 1
ET
I
/e
@ 0.2A by 2A
(¢) 0 ampere (d) 2 mA

(NEET 2017)

Which.ofthefollowing combinations should be
selected for better tuning of an L-C-R ¢ireunt used
[or communication 7
(a) R=20Q,L=15H,C=35uF
(b) R=25Q. L=25H,C=45 uF
(¢) R=15Q.L=35H,C=30uF
(d) R=25Q.L=15H,C=45uF
(NEET-IT 2016)

A umform magnetic field 1s restricted within a
region of radius r. The magnetic held changes

dB . - -
:ﬁ—.]_,nnp 1 of radius £ > r

encloses the region r and loop 2 of radius R 1s

with time al a rate

th

outside the region of magnetic field as shown
in the figure. Then the e m.l: generated 1s

(a) zero indoop | and zero n loop 2

dB dB
b - - nr? in loop 1 and *—Jf—m‘z in loop 2
1B
(e) —L;FHRE i loop 1 and zero in loop 2
IB
(d) -‘E_FTEFE in loop 1 and zero n loop 2
(NEET-I 2016)

The potential differences across the resistance,
capacitance and inductance are 80 V., 40 V and
100 V respectively i an L-C-R cireuit. The
power lactor of this circuit 15
(a) 0.4 (b) 0.5
(¢) O8 (dy 1.0

(NEET-II 2016)

An inductor 20 mH. a capacitor 50 ul and a
resistor 40 £ are connected in series across a
source ol em! "= 10 s 3407 The power loss in
AC. cireut 1s

(a)y 0.76 W (b) 089 W
(¢} 031 W (d) 0.67W
(NEET-1 2016)

A small signal voltage I'(7) = I, sinw/1s apphied

across an 1deal capacitor ('

(a) Current /(1) 1s n phase with voltage (1),

(b) Current /(1) leads voltage I'() by 180°.

(¢) Current /(7). lags voltage I'(¢) by 90°,

(d) Owver a full cyele the capacitor C' does not
consume any energy [rom the voltage

source. (NEET-I 2016)
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A long solenoid has 1000 turns. When a current
ol 4 A flows through 1t, the magnetic flux hinked
with each turn of the solenoid i1s 4 x 107 Wh,
The self-inductance of the solenoid 18

(a) 2H (b)y 1H

(c) 4H (d) 3H

(NEET-I 2016)

A series R-C eircurt 1s connected to an
alternating voltage source. Consider two
situations

() When capacitor 1s air filled.

() When capacitor 1s mica filled.

Current through resistor 1s / and voltage across
capacttor 18 1" then
(a) 1 >1,

() V <,

by I'=1,
d) I'>V, (2015

An electron moves on a straight line path

AT as shown. The abed 15 a coil adjacent to

the path of electron. What will be the direction
of current, 1f any, mduced n the co1l?
il

b i

[

e

-.........“..
electron Y
(a) The current will reverse 11§ dwection as
the electron goes past theseoil”

(b) No current induced

(¢) abed (d) aelch (2015)
A resistance 'R’ draws power P’ when
connected to an AC sowrce. If an inductance
1s now placed.in series with the resistance,
such that theemnpedance ol the circuit becomes
27, thespower diwwn will be

[
a) P EJ (b) P
(R V R
% P — P =
ot

(2015 Cancelled)

A thin semucircular conducting ring (POR)
of radius »r1s falling with 1ts plane vertical 1n
a horizontal magnetic field B, as shown 1n
the figure.
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The potential difference developed across
the nng when 1ts speed 15 v, 18
(@) zero
”
Bvrr-
(b)

(¢) 1By and R 15 at higher potential
(d) 2rBv and K 1s at higher potential

and F 1s at lmgher potental

(2014)

A transformer having efficiency of 90% 1s
working on 200 V and 3 kKW power supply.
If the current in the secondary coil 1s 6 A,
the voltage across the geeondary coil and
the current in the pnmary cell respectively
are

(a) 300V, 15A
() 450V, 13.5A

M 450 V. 15A
(dy 600V, 15A
(2014)

A wire leop is olatéd in a magnetic field. The
frequeney of change of direction of the
mduced. eam'T 1s

(@) four times per revolution

(b} six times per revolution

(&) once per revolution

(d) twice per revolution (NEET 2013)

A co1l of self-inductance L 15 connected 1n

series with a bulb B and an AC source.

Brightness of the bulb decreases when

(a) a capacitance ol reactance X . = X 1s
mcluded 1in the same circut,

(b) an 1ron rod 1s mserted in the coil.

(¢) frequency of the AC source 15 decreased.

(d) number of turns 1n the coil 18 reduced.

(NEET 2013)

The primary of a transformer when connected to
a de battery of 10 Volt draws a current of 1 mA.
The number of turns of the primary and
secondary  windings are 50 and 100
respectively. The voltage in the secondary and
the current drawn by the cricuit i the
secondary are respectively
(a) 20 Vand 2.0 mA
(by 10V and 0.5 mA
(¢) Zero volt and therefore no current
(d) 20V and 0.5 mA

(Karnataka NEET 2013)
A current ol 2.5 A flows through a coil of
mductance 5 H. The magnetie flux linked with
the coil 15
(a) 0.5 Wb

(¢} zero

(b) 12.5 Wb
(dy 2 Wh
(Karnataka NEET 2013)
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A coil of resistance 400 Q 1s placed in a
magnetic field. If the magnetic flux ¢ (Wb)
linked with the coil varies with time 7 (sec) as

=50 +4,

The current in the coil at 1= 2 sec 15

(@) 0.5A (by O.1A

(c) 2A (dy 1A (2012)

In an electrical cirewmt R, L, (" and ac voltage
source are all connected in series. When L 1s
removed from the cireuit, the phase difference
between the voltage and the current in the circuit
1s If instead, (" 1s removed from the circuit, the
phase difference 1s again The power lactor of
the cireut 1s

1 1
(a) 5 (b) E
(c) 1 (d) % (2012)

The current (/) in the inductance 1s varying
with ime according to the plot shown in ligure,

! :
! 12
> T

Which one of the following 1s the eorrect

variation of voltage with time intheeoil?

| Fi \/ e
(a) , - (b L\
v |
(©) 1 @ e
| (2012)

The tstantancous values ol alternating
current and voltages 1n a circuit are given as

JE= 1 sin(100 7)) ampere

72
1
4

The average power mn waltts consumed in the
circuit 1s

sin(1007 + %} Volt

i e
. d > \fains 2012
(c) 7 (d) 2 (Mains 2012)
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In a co1l of resistance 10 Q. the induced current
developed by changing magnetic flux through
i, 18 shown i figure as a function of time. The
magnitude of change n flux through the coil

i weber 1s " (ETFJ'

(a) & 4

(b) 2 \

(¢) 6

() 4 0 01 1)

(Mains 2012)

An ac voltage 18 apphed toa resistance R and
an inductor L 1 seriese TER and the inductive
reactance are both equal®o 3 €, the phase
difference between the applied vollage and
the current'm the circut 18

(a) m/6 (b) m/4

(c) mi2 (d) zero (2011)

In an accwent an alternating voltage volts 1s
conmected (o a capacitor of capacity 1 uF. The
s, Value of the current in the circuit 1s

fa) TOmA (b) 100 mA

(e) 200mA (d) 20mA (2011

The current 7 in a co1l varies with time as shown
in the figure. The varnation of induced emf{ with
time would be

7y

A 12 31 T !
emf &
(@) .
I'/4
) TR 3174 T—P'f
emt &

{h} 1]45_4;’ }

4 T2 374 7

et

/4

() U\

2 34 T |,

\
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em ik

@ o 2 314 T

¥ »!  (2011)

The rm.s. value of potential differencel’
shown n the fgure 18
Vﬂ Vi

(a) E

(b) | '” Vol | ‘
ﬁ C] .-]l

© /2 T
- W .
(d) ? (Mains 2011)

A coi1l has resistance 30 ohm and inductive
reactance 20 ohm at 50 Hz frequency. If an ac
source, of 200 volt, 100 Iz, 1s connected across
the coil, the current mn the coil will be

(a) 20A (b)y 40A

2”:“\

J13

(c) BOA (d)

(Mains 2011) |

A condueting circular loop 1s placed nauniform
magnetic field, B = 0.025 T swith its plane
perpendicular to the loop. The radis-of the loop
is made to shrink at a constant ratéof 1 mm s ',
The mduced emf whenithe mudius 18 2 cm, 18

(a) 2muVv (b] muV
(©) gpv d) 2uvV  (2010)

In the given.cirenit the reading of voltmeter
I, amd 1, are 300 volts each. The reading of
the voltmieter I'; and ammeter A4 are respectively

L C
—T00u0

®

I K =100 £2
| S AAA

®——©
©

220V, 50 Hz
(b)y 220V.22A
(dy 100V.20A
(2010)

A 220 volt mput 1s supplied to a transformer.
The output cireutt draws a current of 2.0 ampere

(a) 150V, 2.2A
(c) 220V,2.0A

31.

inu

33.
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at 440 volts, Il the efficiency ol the transformer
18 80%, the current drawn by the primary
windimgs ol the transformer 18

(b) 2.8 ampere
(d) 5.0ampere
(2010)

A condenser of capacity ' 1s charged to a
potential difference of 1", The plates ol the
condenser are then connected to an 1deal
mductor of induetance L, The current through
the mductor when the patential difference
across the condenser reduges 1o 15 18

A 2 452
@) [C(vl—v:) ]ﬂ ) C(V-LL Vi)

(a) 3.6ampere
(¢) 2.5 ampere

I | =

i Cly+V3)
L

(d) [ C(Vf = V;‘F) ]
L

(Mains 2010)

Actectangular, a square, a circular and an
elliptical loop, all in the (x-y) plane. are moving
outl of a uniform magnetic [ield with a constant

veloeity, V =vi. The magnetic field is directed

along the negative z axis direction. The induced

emf, during the passage of these loops, out of

the field region, will not remain constant for

(a) the circular and the elliptical loops

(b) only the elliptical loop

(¢) any of the four loops

(d) the rectangular, circular and elliptical loops
(2009)

Power dissipated in an LOR series circuit
connected to an A.C. source of emf e 15

(2009)
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A conducting circular loop 1s placed 1n a
untform magnetic field 0.04 T with its plane
perpendicular to the magnetic field. The radius
of the loop starts shrinking at 2 mm/s. The
induced emf in the loop when the radius 1s 2 em
15

(a) 48muvV
(¢) 16muVv

(b) O8muV

(d) 32nuNV (2009)

. A long solenoid has 500 turns. When a current

of 2 ampere is passed through 1t, the resulting
magnetic flux linked with each turn of the
solenoid is 4 = 107 Wh. The self-inductance of
the solenoid 15
(a) 1.0 henry
(¢) 2.5 henry

(b} 4.0 henry
(d) 2.0 henrv(2008)

In an a.c. cirewt the em.f (&) and the current

(1) al any mstant are given respectively by
€=k smwl, i=[sm(of— )

The average power in the cireuit over one cycle

of a.c. 1s
E.l
(a) -—‘%}ici}sq} (b) E{I’r{]
E,l, E.l, .
(c) —2 (d) —-2 s

(2008)
A circular disc of radius 0.2 meféraspliced in

a uniform magnetic feld of mduction

I{ Wb | |
pl el 1« such a way that 1ts axis makes an

angle of 607 with B Themagnetic flux hinked
with the disc 48
(a) 0.08 WE
(c) 0.02%WH

by 0.01 Wb
(d) 0.06 Wb
(2008)

The prhtary and secondary coils of a
transformer have 350 and 1500 turns
respectively. If the magnetic {lux ¢ hinked with
the primary coil 1s given by ¢ = ¢, + 47, where
¢ 15 m webers, 1158 time in seconds and ¢, 1s
a constant, the output voltage across the
secondary coil 1s
(a) 120 volts

{(c) 30 volts

(by 220 volts
(d) 90 volts. (2007)

A transformer 1s used to light a 100 W and 110
V lamp from a 220 V mains. [f the main current
15 0.5 amp, the efficiency of the transformer is
approximately

40,

41.
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(a) S50%
(¢} 10% (2007)

What 1s the value of inductance L for which
the current 18 maximum mn a series LOK circuit
with "' = 10 pF and w = 1000 17

(a) 1 mH

(b) cannot be calculated unless K 15 known
(¢) 10mH

(d) 100 ml. (2007)

A coil of inductive reactance 31 £ has a
resistance of 8 L. It 1s placedun series with a
condenser of capacitative.reactance 25 £2. The
combination 18 connecled fo.am a.c. source of
110 V. The power [actor-ol the circuit 1s

@) 033 M 0.56
(c) 0.64 (d)y 0.80

{h} 90%
(dy 30%.

(2006)

Two coils of self inductance 2 mH and 8 mH
arc placed so.close together that the effective
(lux in oneweoil is completely linked with the
other=The mutual mductance between these

coils is
{a) 16mH (b) 10 mH
(¢y 6mll (d) 4mH.,  (2006)

The core of a transformer 1s laminated because

(a) ratio of voltage in primary and secondary

may be mcreased

energy losses due to eddy currents may

be mimmised

the weight of the transformer may be

reduced

rusting of the core may be prevented.
(2006)

(b)
(c)
(d)

A transistor-oscillator using a resonant circuil
with an mductor L (of neghgible resistance)
and a capacitor (' 1n series produce oscillations
of frequency / 1f L 1s doubled and € 1s changed
to 4C", the frequency will be

(a) S12 (b) fl4

(c) & d) f/242
(2006)

In a circut L. ' and R are connecled 1n senes
with an alternating voltage source of frequency

f The current leads the voltage by 45°. The value

of (" 18
@ vowi-n © meni-
| : |
R nf (2nf L+ R) () 2nf (2nf L+ R)
(2005)
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As a result of change 1n the

magnetic fTux linked to the

closed loop as shown n the

[igure, an em.[. 1" volt 15

induced in the loop. The

work done (joule) mn taking a charge (2 coulomb

once along the loop 1s

(a) OI (b) 201

(c) OI72 (d) zero (2005)

A coll of 40 henry inductance 15 connected n

sertes with a resistance of 8 ohm and the

combination is joined to the termnals of a 2 volt

battery. The time constant of the circuit 1s

(a) 5 seconds (by 1/5 seconds

(¢) 40 seconds (d) 20 seconds
(2004)

The magnetic flux through a circuit of resistance
R changes by an amount Ad in a time Ar. Then
the total quantity of electric charge () that passes
any pomnt in the circurt during the time Ar 1s
represented by

_ | _ﬁq:! . Al

(a) = by @ 3
A A
L] — T— }: R._
(c) At (d) ¢ »

(2004)
For a series LOR circuit the powerrloss at
resonance 1s

Vl

(a) I (6% I°Lw
oL~ 5 1
% pa R il
() I°R ) &= (2002)

For a coilhaving = 2 mH, current flow through
it 18 F=te then. the time at which emf become
ZETO

(a) 2 sec

(¢} 4 sec

(b) 1 sec

(d) 3 sec (2001)

A capacitor of capacity C' has reactance X If
capacitance and frequency become double then
reactance will be

(a) 4.X (b)y X/2
(¢c) X/4 (d) 2Y, (2001)
. The value ol quality factor 1s
m L .
(@) —&~ (b) oRC
(c) LC (dy L/R. (2000)

53,
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In the cireuit given in figure, 1 and 2 are
ammeters. Justafter key K1s pressed to complete
the circuit, the reading will be

¢ R,
[/ R,

| OO0 aA—(T)

K,

(a) zeroin |, maximum mn 2
(b) maximmum in both 1 and 2
(¢) zero in both | and 2

() maximum in 1, zero im 2

A step-up transformeraperalés on a 230 V line
and supplies a load®F2 mmpere. The ratio of the
primary and secondiiy windings 1s 1 | 25, The
current mdlie primary is

(a) 134 (b)y 50 A

(¢) 25N (d) 125 A (1998)

Twazotl$ have a mutual inductance 0.005 H. The
ewrrept.Changes 1 the first coll according to
equation / =/, sin wt. where /, = 10 A and
= 100 n rad/sec. The maximum value of e.m f.

(1999)

an the second coil 1s

(a) T
(¢) 2n

The primary winding ol a transformer has 500

turns whereas its secondary has 5000 turns. The

primary 1s connected to an A.C. supply 20 V,

50 Hz. The secondary will have an output of

(@) 2V,50 Hz (by 2V.5 Hz

(¢) 200V, 50 Hz (d) 200 V. 500 Hz
(1997)

In an a.c. circumt with phase voltage 1" and

current /. the power dissipated 1s

) V1

(b) depends on phase angle between I and

1

|
) —=xXV.1I
(C) 5

(b) 5m

(d) dm (1995)

Lx V.
J2

A metal nng 1s held honzontally and bar magnet
1s dropped through the ring with 1ts length along
the axis of the nng. The acceleration of the
falling magnet 1s
(a) more than g
(¢) less than g

(d) (1997)

(b) equal to g
(d) either (a) or (¢).
(1996)
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In an A C. circuit, the current flowing 1is
[ =35 s (100¢ = m/2) ampere and the potential
difference 1s "= 200 sin (1007) volts. The power
consumption is equal to
(a) 20 W

(¢) 1000 W

(by O W
(dy 40 W

When the key K 15 pressed at time ¢ = 0, then
which of the following statement about the
current / in the resistor A8 of the given circuit
1§ true?

(1995)

2\ A R
wooe ol LG
| wF [ §§

(a) [ oscillates between 1 mA and 2 mA

(b)y at71=0,/=2 mA and with time 1t goes to
| mA

(¢) =1 mA atall 7

(d) /=2 mA atall ¢ (1995)

A straight line conductor of length 0.4 m 1s
moved with a speed ol 7 m/s perpendicular to
a magnetic field of intensity 0.9 Wh/m*. The

immduced e.m.f across the conductor 15
(a) 304V (b) 252V -
(c) 126V (d) 252V. (J995 1

The current / in an A, C, circuit withunductance
coil varies with time accordingsto the praph
given below.

!

/

- =

—

Which enc'of the following graphs gives the
vanation of yoltage with time?

(@) ¥ ) 7
= —~_
| A
© V d) |
= =N

(1994)
and [, are related as
{‘h] frlm =“[E 'rﬂ

{d] "Frmr. = fﬂ/ﬁ'
(1994)

In an A.C. cirewt. /1,
@) I__=ml,
{E"-} Irm:u: = i}/ﬂ

64.

66.

67

68.

69.

70.

71,

@ N

An sertes L-("-R circuit 1s connected to a
source of A.C. current. At resonance, the
phase difference between the applied voltage
and the current in the circuit, 1s
(a) T (b) zero

(¢) mHd (d) m/2. (1994)

. Two cables of copper are of equal lengths.

One of them has a single wire of area of

cross-section A, while other has 10 wires of

cross-sectional area A/10 each. Give ther

suttability for transporting AL and D.C

(a) only multiple strands fap.AN€., either for

1E,

only multiple strands for A C . only single

strand for D.C0

only single strand for D.C., either for A.C,

only simgle strandTor A C , either for D.C.
(1994)

[f Misutheamwimber of turns in a coil, the value
ofsself inductance varies as

(by N

(e V- (dy N2 (1993)

What 1s the self-inductance of a coil which
produces 5 mV when the current changes from
3 ampere to 2 ampere mn one milhsecond?
(a) 5000 henry (b) 5 muili-henry

(b)

(c)
(d)

(¢) 50 henry (d) 5 henry (1993)
The time constant of C-R circuit 1s

@) 1/CR by C/IR

(¢) CR (dy R/C (1992)

The total charge. induced in a conducting loop
when 1t 1s moved 1 magnetic field depend on
(a) the rate of change of magnetic flux

(b) 1mmtial magnetic {lux only

(¢) the total change in magnetic lux

(d) hnal magnetic fTux only (1992)

A rectangular coi1l ol 20 turns and area of
cross-section 235 sq. cm has a resistance of
100 €2 If a magnetic lield which 1s perpendicular
to the plane of coil changes at a rate of 1000
tesla per second, the current in the coil 1s

(a) 1A (b) 50 A

(c) O3A (d) 5A (1992)
Faraday’s laws are consequence of
conservation of

(a) energy

(b) energy and magnetic field

(c) charge

(d) magnetic field (1991)
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If the number of turns per umt length of a coil
ol solenoid 15 doubled. the self-=inductance of the
solenowd wall

(a) remain unchanged

(b) be halved

(¢) be doubled

(d) become four times (1991)

A 100 millihenry coil carries a current of 1A,
Energy stored in 1its magnetic field 1s
(a) 0.5 (by 1A
(¢) (.0351] (dy 0.1)
(1991)

A magnetic field of 2 x 107 T acts at nght
angles to a coil of area 100 em?. with 50 turns.
The average e m.f. induced in the coil 15 0.1 V,
when 1t 15 removed from the field mn ¢ sec. The
value of 7 1s
(a) 103

(¢) 0,01 s

(by 0.1 s

(dy 1s (1991)

. The current 1n sell inductance L = 40 ml 1s 1o

be increased uniformly from 1 amp to 11 amp
in 4 milliseconds
inductor during process 1s

The e.m.[. induced 1n |

76.

.

78.
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(a) 100 voll (hy 0.4 volt

(¢) 4.0 volt (d) 440 volt (1990)
An mductor may store energy in

(a) 1ts electne field

(b) 1ts coils

(c) 1ts magnetic field

(d) both in electric and magnetic helds

(1990)

In a region of magnetic induction B = 10~ tesla.
a circular co1l of radius 30 em and resistance
1 ohm is rotated about am axis which i1s
perpendicular to the direelion. of S and which
forms a diameter of the eofl Ifthe coil rotates
at 200 rpm the amplitade of the alternating
current induced 1n the il 1s

(a) 41 mA (b) 30 mA
(¢) 6mh (d)y 200 mA

Eddy eorrents. are produced when

(a) a metal 1s kept i varving magnetic field
() & taeral s kept in steady magnetic field
(@) awwrcular coil i1s placed 1n a magnetic field
{ch) through a circular coil, current 1s passed

1.

11.
21,
31.
41.
51.
6l.
71.

( Answer Key }

(b) 2. (™ 3. (¢) 4 (d S5 (¢
¢y 12. (dy 13. (b 14. (d) 15. (b)
(d)y 22. (b) 23. (b) 24. (d) 25. (a)
(d)y 32. (a) 33. (d) 34. (d) 35. (a)
(dy 42. (d) 43. (b) 44. (d) 45. (d)
(c) 52. (a.b)53. (d) 54. (b) 55. (b)
(d)y 62. (a) 63. (d) 64. (b) 65. (a)
(dy 72. (dy 73. (¢) T4. (b) TS5, (a)

* None 18 correct.

6.

16.
26.
36,
46.
56.
66.
76.

(1958)
ey 7. (d) 8 (b)) 9. (d) 10. (a)
(¢) 17. (b) 18. (ay 19. (c) 20. (d)
(¢) 27. (b) 28. (b) 29. (b) 30. (d)
(a) 37. (¢) 38. (a) 39. (b)) 40. (d)
(a) 47. (a) 48. (b) 49. (¢c) 50. (a)
(c) 87. (b) 58 (¢) 59. (b)) 60. (b)
¢y 67. (b) 68. (c) 69. (¢c) 70. (c)
(c) 77. (¢) 78. (a)
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. (B):Givenn=2=10%7T=4A
Imually /=0A
B=0or¢ =0
Finally, the magnetic lield at the centre of the solenoid
1S g1ven as
B.=w, nl
Bo=4m > 107" x2 x 10% x 4
B,=32mx 10°T
I'inal magnetic ux through the coil 1s given as
b= NBA =100 %32 1= 107 x 1 x (0.01)*
b= 321" x 107 T m*
Induced charge.

q_|ﬁ¢l|_|¢f -0; | 32m% x107°
R R 101

=32x107°C=32uC
2. (*): At ime, t = 0 i.e., when switch 15 closed,
inductor 1 the circuit provides very high resistance
(open circuit) while capacitor starts charging with
maximum current (low resistance).
Equivalent cireuit of the given circuit

|
(= L R R
RE
L {7
I
= —
ik R =R
=38 | e
Current drawn l'ruﬂ;'- battery,
,_ & 3R BX1E
'SR R -9 A

*None ol thegivén options 1s correct.

3. (¢): Quality factor of an L-C-R cireuit 18 given
by,

L

|
Q'E C

5 /3
0 = | \/ I =50%./— =10.35
20\ 35%107° 70

5 [5
szix\/ 2 =40%,.|— =9.43
25 \Nas5x107° 90

&_1\/ 35 100 [35
T 15Y30x10® 15V 3

=22.T1

TR J 15 40
25 Y45%10° 30
Clearly ¢, 1s maximum of ¢ . ¢J,. ¢, and O,
Hence, option (¢) should be selected for better tuning
of an L-C'-R circut.

=7.30

4. (d) : Eml generated in loop 1,

d d - - d dB

=——==-—(B-A) =——{BA)=-AXx—

' dt d.'{ ‘ dlf' ) dt
[ gff'ﬂ]
g =—| Wr°—
et

(- A = mr because 1@- 1§ 1estneted upto radius 7))

dt
Emf generated inloop 2,
. d
Eq ==—(BA)V==——(0x A)=0
3= (BA " ( )
5. (epllere, T, =80V, I, =40 V.1, =100 V

R
Pewer [agtor, cos ¢ =E
VR _ Vi
V. V3 +v, -Ve)?
80 80

S —— i — )8
JB0)2 +(100-40)> 100

6. (¢):Here, L=20mH=20= 10" H,
C=50uF=50=10°F
R=408, "= 10 sin 3401 = I’ s/
mw=340rads . 1" =10V
X, =0l =340 %20 x 10 =68Q
1 1 10*

X ’

L I _ ~ 58820
oC  340x50x107°  34x5

Z=\R*+(Xc - X)? = (400 +(58.82—6.8)

= \J(40)? + (52.02)% = 65.62 2
The peak current in the circuil 1s

f[]:'ﬁ]z 10 A‘cg5¢=£=(_ﬂ.]
Z  65.62 Z 16562
Power loss in A.C. cireuit,
|
= Vims frms €OSP = EH}!D cos{
10 40
=— =046 W

1) x 4
2 65.62 65.62

7. (d) : When an 1deal capacitor 1s connected with
an ac voltage source, current leads voltage by 90°,
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Since, energy stored in capacitor during charging
15 spent m maimtaining charge on the capacitor
during discharging, Hence over a full cycle the
capacitor does not consume any energy from the
voltage source.
8. (b):Here N=1000.7=4A_ ¢,=4 = 107" Wb
Total flux linked with the solenoid, ¢ = N,
= 1000 = 4 = 10" Wb=4 Wh

Smnce, p= L/

Self-inductance of solenoid.

4 Wb
L:ﬂr.—:lH
I 4A

9. (d) : Current through resistor, /
= Current in the cireut

R C
AV I

L 3

©
Vi
L M Vo
JRE + X2 R +(/0C)>

Voltage across capacitor, I'= 11,

— L % l - ﬂ}
JRZ+ime)y* € R w2@* ¥

AsC <C,

i <iand " =T
10. (a):

[
L )
%
x-—i-h._i-d-n--—l----—--------} ............... -_......1;

When the ¢leetron moves from V' to ¥, the fTux hinked
with the coil abed (which 1s into the page) will first
increase and then decrease as the electron passes by,
So the induced current 1 the coil will be first
anticlockwise and will reverse 1ts direction (r.e. will
become clockwise) as the electron goes past the coil.

1. (¢): Casel: P=1"_1 R
.MIT.T
Voo
:v : K rms
I R
B
s ,

F=_].E£ = Vi =PR 1)

As P
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Case I : Power drawn in LR circut

. Vi, K
P =Vimsloms EDS[IEZVHHHH%}(E
L I
R R
=Vims—3 =PRX—
L VA
-
ey
[Using eqn (1)]
RE
Pr’: P?

12. (d) : Motional emf induced.in the semicircular
ring POR 1s equivalent o the'motional emf induced
n the mmagmary conductor PK,
€., €pp FE,=BVI=Bv2r)  (I=PR=2p)
Therefore. potEntial dilference developed
across the ing 1w 2rBy with R 1s at lmgher potential,
13. (b) : Here.
Efficiengy of'the transformer, n = 90%
lnpurpawer, =3 kW =3 « 10 W = 3000 W
Viliage across the primary cotl, V=200V
Current in the secondary coil, /, = 6 A
11 - f_,l'-"r:-'
Current 1n the primary coil,
P 3000 W

1 1 T o
== =15 A

p o 200V
Efficiency of the transformer.
Py _ Wl
= R,
90 6V
100~ 3000
14. (d)

15. (b) : The situation 1s as shown n the hgure,

L
oQ0oul ¥

¥ d,
90 x 3000

fi
or¥s = 100%6

=450V

(-2

L

o

As the on rod 1s nserted, the magnetic lield mside
the coil magnetizes the iron increasmg the magnetic
field inside it. Hence. the inductance of the coil
increases. Consequently, the inductive reactance
of the coil increases. As a result, a larger fraction of
the applied AC voltage appears across the inductor,
leaving less voltage across the bulb. Therefore,
the brightness of the light bulb decreases.
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16. (¢) : Transformer cannot work on de,
I"'=0and/ =0

17. (b) : Here, /=25A,L=5H

Magnetic flux linked with the coil 1s
¢, =LI=GHN235A)=12.5Wb

18. (a): Here, =50 +4 Wb, R =400 €

Induced emf, & = - ‘;—T =- %(5:);3 +4)=-100t V
Att=2s5e==-200V
le] =200V
Induced current 1n the coill at t =2 518
=I_E_|=2UUV =1 A =05 A
R 4000 2
19. (¢) : When L 1s removed, the phase difference
between the voltage and current 1s
Xe
tandy = —
3| lbl R
tan; e or X = Rtan60" or X = \IER

When C 1s removed, the phase difference between
the voltage and current 1s

X
tang, = ?L
X
tang = ?" or X; =Rtan6)" = \ER
As X, = X_. the series LCR circuit 15, imxesonance,

Impedance of the circunt,

Z=JR2+(X, -Xc P =R (v X, =X,)
Power factor, cosb =i = E:]
il
0. (d): V=—L5%
20. (d): FT

V o< slope of I-Fgraph
[F- =2} i 1
21. (d) : Givened = —=sin(100xt ) ampere
T sin(100)
Compare 1t with i = i sin(mf), we get
1
Iy = A
"2

.
Giiven | e =Esm volt

n
1007t +—
:l1:+3

Compare it with , we gel

0 = J_

; .. w!_ 1
frms V‘{_ \‘l,'_ A=

_"'U *Jl'_v____v

N

Average p{J'WET mmumr::d in the circunt,

P=i

g l‘IIlH L':-}"lll)

REHARY

22. (b) : g = Area under i-t graph

=%x4x[].1=[l.2 C

As :;z%

A =gR = (0.2 C) (10'Qy=2 weber
23. (b):llere, R=3 Q2
Inductive reactanee. X, =3 Q
Thephase difference between the apphied voltage
and the currenrin the circut 1s
L JIQ
ano= Sk = — =1
R 3Q

®=tan (1) or o =E

24. (d) : The given equation of alternating voltage 1s
e = 20072 sin 100t (D)

The standard equation ol alternating voltage 1s
e = e sinmt (1)
Cﬂmpmmg (1) and (11). we get
ep =200§2 V, =100 rad 5~}
The capacitive reactance 1s
B om ) Q
wC  100x1x107°

The rm.s. value of the current 1n the circuit 15

i’mf\‘r (EHU\E,H'\E)

i Yr.m.s. - /
S TTXe  1/0C  (1/100x1076)
=200 % 100 x 10°A=2 x 102A=20 mA
3

L]
Ll

25. (a): . 1]

(#) A 12 31 T !
Induced emf, E---]Lﬂ
dt

For I]Etf_:I,
4

i-t graph 1s a
slope.

straight line with positive constant
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di
— = constant

dt
T

= ¢ =-veand constant l-"-urDErEE
For EE#EI

4 2
: di
1 18 constant E:D
= e=0 IanEi‘Eg
Lor EEI‘SE

2 4

i-t graph 1s a straight hine with negative constant
slope.

di
s, — =constant

dt
=+ ¢ =+ ve and constant For IE!EE
2 4
For Eﬂr::T,
4
di
sy L
115 Z2ero ar
=4 s==() FDI’%Etﬁ:}I—

From this analysis, the variation of induced emi

with time as shown 1n the hgure below.
emt &

T/4 l
0 A 3 o

Vi
Wy
26. (c):
o TfZ T >/
V=V To<t<-
ﬂ S
9
V=0for 5 <t<T
i 12 r 19 = =1/2
‘[vf.-,ﬁ i Vi dt + _[ (0)dt
T/2

w1
Vrm*i )

-.i
1
]
o
= |Dr 5
T
ra |~
e
o
i
| —
NS
1_"—:
[~

-1/2
Ve s
_I:_D[thf‘_
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ot
Vrmﬁ \IE
27. (b) : Here, Resistance. R =30
Inductive reactance, X, = 20 €2 at 50 Hz
X, =2rul

XL — 1
X; o
v’ 100
Xi=—wX :(—-—]3{2{] =40 Q
£ L 50)
Impedance, Z = J R+ (XL)E =J{3})2 i (4[])2

=500

, - . vV 200w
Current m the coil, [ = . Bo =4 A
28. (b): Here.
Magnetic field, B=0.025 T
Radius of the leopir=2cm =2 = 107" m
Constantirate @1 which radius of the loop shrinks,

dr i3 -1
=] 10 ms
dt

Magnetic Tux linked with the loop is

P = BAcosl) = B(mr*)cos(® = Bur-
The magnitude of the induced emf is
dq} d 9 dr
le|l=—=—(Bnr") = Bn2r—
dt  dt ) dt
=025 xmwx2%x2x10=%x1x 1073
=nx 10*V=n uV
29. (b):
L C
—
220V, 50 Hz
As V, = V_=300V, therefore the given series LCR
cireutl 18 10 resonance.,
V.=V=220V,Z=R=100Q

Current_.an =y
Z 1008

Hence, the reading of the voltmeter V, 1s 220 V and
the reading of ammeter A 15 2.2 A,

K= 100 £2
A

®

=22 A

30. (d) : Here, Input voltage, V. =220V
Output voltage, V =440V

[nput current, 1'" ="

Output current, [ = 2 A
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Efficiency of the transformer, n = 80%
Output power

Ffficiency ofthe transformer, 1=
Input power

DeHE b Letbata 2 A)
_ﬁ L IJHTIV, = ﬂ
P ; [lm](ﬂjv)
_@oveaao)
(80) (220 V)

31. (d) : In case ol oscillatory discharge of a
capacitor through an mductor, charge at instant ¢
18 given by

q = q,cosmf

1

where. m = —E (1)

{q B CVE Vj-

o

W % 0 a=EY)

. COSMt =

Current through the inductor

dq
[ =—=—(grcosmf) =— -
R (4o cosmi) g, Wsinmi

1 > A9
| 11=CV|——=[1-cos"mi]"~
VvLC

S /2 -
=¥ E[l'[ﬁﬂ {C(vlz“f’fﬂw

L V, - L ‘|

=

(Using (1))
32. (a) : Once a rectangular loop ora Wﬁllnnp 1S
bemg drawn out of the field, therate-of cutting the
hines ol ficld will be a constan! for a square and

rectangle, but not for cireular orelhiptical areas,
33. (d) : Average power. P ="E [

W a
L&  Lheg L.Uhq]

Z =\ R* #(Xg—X), cos = 5

z
E’ 5 R
But fr.m..‘r = '_IE.:E'“ S P= Er.m-h '-‘:Z_E
P=E} )
gl 0 1 {RE -!—{XL o XC}E}.
e’ R

—
—

(]|

34. (d) : Rate of decrease in the radius of the loop
18 2 mm/s.
Final radiuis =2 em=0.02 m
Imtial radius =22em=0022m, B=004T
dp B dA

g=——=

dt -E

E=-(0022°-002*) > 0,04 === 336 x 10*V
lE|l=mx336x%10°V=34nuV
35. (a) : For a long solenoid, H=|J.“ni=u”$-i

Flux =u1,lf+-i-ﬂ

given flux pertum=4 = 10% i=2 A
Total lux=4 = 10~
4x107" x 500

L=[F+;—JT"NAJ= = | henry

36. (a): Average power = Eﬂzﬁmstﬁ

37. ()i B=_f VB

=
i m-

Area of the dis€ mormal to B 15 @ cosH0°,
Flux = B =d\rea normal

: F[ux‘.*—*'%..){ 0.04 = 0.02 Wb
38..(a): Given - No, of turns across primary N, =50

| NumiBerol turns across secondary N, = 1500

Magtetic flux linked with primary. ¢ = &, + 4«
& Voltage across the primary,

VFZ%:;—J;‘M}“""#”: 4 volt.
Also. —"—=£ﬁ'

| vf-' NF

V, =[%Jx4212ﬂ V.

39. (b) : Given : Output power /= 100 W
Voltage across primary [, = 220 V

Current in the primary /, = 0.5 A

output power

input power

® 100

Efficiency of a transformer N =

100
220%0.5

= i % 100) * 100 = 90%.

VF IP

40. (d) : In series LOR, current 15 maximum at
resonance.
|

JLC

Resonant frequency o =

2 L=l

W"=— or, 5
L w-C
Given m = 1000 s ' and (" = 10 uF
! O ] _ﬁ=ﬂ.lH=1ﬂ[}mH.
1000 x 1000 %1010
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41. (d): \; =31 Q2 X,=25Q R=8Q
Impedence of series LCR 1s

z=\/(ﬂzl+(xL—Xff

=8 +(31-25% =64 +36 =10 Q.
0.

P fact 8
ower factor, coshp = —=—

\ Z 10
Mutual mductance between coils 15

—_—
=—

8

42. (d) :
M=K LL,
or, M=W2x10"x8x107° (- K=1)
=4 x 107 =4 mH.
43. (b) : The core of a transformer 1s laminated to
minimuise the energy losses due o eddy currents.
1

; * bre NP - 4{1 ;'-' '[- — )

44. (d) : Frequency ol LC osaillation m

| 2 g 112
o i_[ffzf?z] ={2L“4C] = (@)

i LG LxC
-'Fi -}J_
= = f,= el |
I ) ”'v"_ or, /2 ZJ_ -
(- h=1)
48, (st =202
R
1
tan | L | = L€ s
4 R
wC
el - 1
(R+20L) =22/ ¢ © =R+ 20D)
46. (a) : Work done duento a charge " = QI
47. (a) : Timeseonstom of LR circurt 18 T = L/K.
VT = R
I il 2o A
48. (b) : Tndneed emf 1s given by =V =i
=% current(i) = g — EHL
At At R
|where € 1s total charge in time A¢|
Ag
= =—
R
49. (c¢) : The impedence Z of a senes LOCR creunt
is given by, Z=R*+(X, - X.)*

where X; = w/l and X - = $ :

At resonance, X; = X, hence Z = R
I = 1" (supply voltage)

w 15 angular frequency,
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R.M.S. current, [ = Eéi =

-

Power loss =R = I"%/R.
50. () : f=t-e"!

=<

i i dl
le| = L o here emf 1s zero when = #l
gt _ et — tet=0. et =t
dt
e le’(t—=2)=0=t#= t£0,1=2 sec
ae el X=—Ll_ . pi X
5'1: {L]u X'_'Cm 4{:‘ . w X S 4
52. (a, b) : Quality factor Q=
i A
Since @ = Ic

Quality factor Q0= W
53. (d) : At =10
(1) capacilofollérsmegligible resistance.
(1) induetor offers large resistance Lo current [low.

54. (B)L: Ei’ " ﬁf; " %..&‘5=5T5UV
fg= 7 amp, Pg =2 x 5750
P P, %575
= 3+ = 3 = 2010 = 504
35, (b) : As
le|=M at =M — d — ([, sinor) = Ml o cosmt
dt dt

e, = 0,005 % 10

56. (¢) : Turns on primary winding = 500; Turns on
secondary winding = 5000; Primary winding voltage
[J:"F}l = 200 V and frequency = 50 Hz.

N, _E 5000 E
or
N, E, ™ 500 20
F o= 5000x 20
Or BT 500
the same. Therefore secondary winding will have
an output of 200 V, 30 Iz

57. (b) : The dissipation of power in an a.c. cireuit
18 () = T1"x I x cos 0. Therefore current flowing in
the circuit depends upon the phase voltage (1)
and current (/) of the a.c. cirewmt,

58. (¢) : When the magnel 1s dropped through the
ring an induced current 1s developed into the ring
in the direction opposing the motion of magnet
(Lenz's law). Therelore this imduced current
decreases the acceleration ol bar magnet.

59. (b) : Current (/) = 5 sin (100f = /2) and voltage
(1" =200 sm (100 r). Comparing the given equation,

* 1001 = 1 = 37,

= 200 V and frequency remains
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with the standard equation. we find that between

; n o
current and voltage 1s ¢ = e 90°.

3 . -
Power consumption 2 =1/_ I"

=] 1" cos90%=10

rms rins
60. (b) : Initially, the current will pass through the
capacitor (and not through the resistance which is
parallel to capacitor). So elfective resistance in the
cirewit 1s R . Therefore the current m the resistor 1s
2 mA. After some time, the capacitor will become fully
charged and will be in 1ts steady state. Now no current
will pass through the capacitor and the effective
resistance of the circuit wall be (1000 + 1000y = 2000 €.
Therelore current in the resistor

V

S m—

Cos

i“11»:1{}3
R 2000

61. (d) : Length of conductor (/) = 0.4 m;
Speed = 7 m/s and magnetic field (B) = 0.9 Wb/m-
Induced em.f (€)= Bh=09%x04x7=252V

62. (a) : In an A C. cirewmit with inductance coil, the
voltage 1™ leads the current / by a phase difference
of 90° Or the current / lags behind the voltage 17 by
a phase difference of 90". Thus the voltage goes on
decreasing with the increase mn time as shown imethe
graph (a).

|

63. (d): =0

(d): 1 =
64. (b) : Ior resonance ui_mnnilli{}n,.;ﬂ;l'ﬁ'Jmpf:danuc
will be mimimum and the currentbe maximum, This
1s only possible when .Y, = X,
o X+ Xe, .
['herefore tan 0 = R =0 & 0=0
65. (a) : The major portion 6f the A C. flows on the
surface of the wire_ Seawhigre a thick wire 18 required,
a number of thimw ires.are joined together to give an
equivalent efféet ol a tHick wire. Therefore multiple
strands ame saiable for transporting A.C. Similarly
multiple stramds can also be used for D.C.

=1 mA.

Ni
66. (c): Lhﬂ ¢p=BAB= ““’”‘“”; !
2.
i I-'l'[]';:""r ﬂ=j.1“l12 Al
where # 18 the number of turns/unit length L e< N*
67. (b): €= —L‘—;:'
28 o= %10~

dr

68. (¢) : The tme constant lor resonance circul,
t=CR

Growth of charge i1n a circuit containing

capacitance and resistance 1s given by the formula.
q=qo(1 —e ™)

C'R 15 known as time constant m this formula,

69. (¢): ¢ :If{'ﬁ == %J’Eﬂl{ =(%I:¢] %Jfﬁ — lRId(t)

Henece total charge mduced in the conducting loop
depend upon the total change in magnetic flux.

As the emf or iR depends on rale el change ol ,
charge induced depends on change of flux.

NAdB
70. (c): f=-§= ‘;’{
20 (25%10~) x 1000
= = =05A

71. (d) : Acgording to Faraday’s laws, 1t 1s the

conservalion of energy.

72. (@ Selfinductance of a solenoid = pgAl
wihere 7 is the number of turns/length.

| Bowell mmduction == n-

Stinductance becomes 4 times when » 18 doubled,

7. (0): EE%LF =%x[lﬂﬂxlﬂ’3]x11 = 0.05]

74, (b): e=—0=9) ~(O-NBA) NBA
[ I t
_ NBA _50x2x102x102 it
o - it
€ 0.1
g
75. (a): |€|= Lj

(niven that, L =40 = 10 H,
di=11A-1A=10A
and dt =4 = 103 s

10)
4x 10

IEI=4{]}<10"">-:[ 3)=IHEIV
BAm

76. (c)
Tl (l:]: f“=%=NT

Given. N=1,B=10"T,
A=n(03)*m*. R=n’
[=(200/60) and m = 2m(200/60)
Substituting these values and solving. we get
[,=6= 10" A=6 mA

78. (a) : Eddy currents are produced when a metal
15 kept in a varying magnetic field.
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