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1} The self inductance of the motor of an electric fan is 10 H. In order to impart maxknum
power at 58 Hz, it should be connected to a capacitance of

{2) 8 pF {b} 4 pF fc) 2 uF id} 1 pF I AIEEE 2005 ]
2} The phase difference between the aiernating current and emf is g/ hicMgof the

following cannot be the constituent of the circuit ?

{a} R,L (b)Y C atlone () L alene (d) L,C AIEEE 2085]

3} A circuit has 2 resistance of %2 ohm and an impedance of 15 oh @ power factor of
the circuit will be

{at D4 {b)y 2.8 {c) 0.125 fdi 1.25 [ AIEEE 2005
4} A coil of inductance 300 mH and reslstance 22 is con ad tn 2 source of woltage 2 V.

The current reaches half of its steady state value In

{a) 0.%s {b} £05s fc) D3s {d) 0.% [ AIEEE 2005 ]
5} In an LCR series a.c. clrouit, the wvoltage across the components, L, C and R is

50 V. The wvaltage across the LC combinatic

{2} S0V (b} 5042V {c} 100V 0¥y [zero) [ AIEEE 2204 }
€] A c¢oll having n turns and resistance 13} 0 is connected with 2 galvancmeter of

resistance 4R 3. This combination i in time t seconds from a magnetic field Wy

in the circuit is

_ Wy -W, (d) _niW, - W)

WE-W.! }- n{WE-W,l
Rnt Rt

(2) —(/——— (b

[ AIEEE 2084 ]
5Rnt 5

7} In a un#form magnetic Id ductlon B, 2 wire in the form of semicircle of radlus r

rotates about the di the circle with angular frequency ©. The axis of rotatioen
is perpendicular . f the total resistance of the circuit is R, the mean power

generated per pgfiog ' tatilon is
2.2
(d) {Brrea©)

Al b I AIEEE 2004 ]
BR IR 8R

uit, capacitance is changecd from € to 2C. For the réesonant frequency to
anged, the inductance should be changed from L to

(b} 2L fc) L/2 (d) L/4 [ AIEEE 2804 ]

efal conducter of length 1 m rotates verticafly abouf one of its ends at angular
velctity 5 radians per second. If the heorizontal component of earth’'s magnetic fleld is
2x% 10" T, then the emf developed between the two ends of the conductar is

{a} 5V {b} 50 pV c) 5 mv fd} 80 mV [ AIEEE 2004 ]
10} The magnetic flux linked with a =oil is given by the equation 1} = 3t2 + 4t + 5 Wh. The

magnitude of induced emf at t = 2 sec. Is
{a} 16V b} 9V (c) 4V fd} 1V [ AiEEE 2003 ]

11) When the current changes from +2 A to -2 A in 0.05 second, an e.md{. of 8V is induced
i a goil. The coefficient of self-induction in the coil is
{2} B1H {b)8.2H {c} D4R {d) 0.BE [ AIEEE 2003 ]
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12 ) Twa coils are placed close to each other. The mutual inductance of the palr of colls
depends upen

{2} currents in the coils {b] materials of the wires of the coils
e} relative position and orientation of the coils
{d) rates at which the currents are chaanging in the coils E 003 ]

13 ) In an oscillating LC - circuit, maximum charge on the capacitor is
capacitor, when the energy is stored equally between the electric a

rge on this
jetic fields, is

{a) Q b}y Q/2 {c) /43 [d} @742 { AIEEE 2003 ]

14) When aumber of turns in a coil is tripled, without any ghange tn the fength of the coil,
its self-inductance becomes

{a} onethird (b) three times ({(¢] six times negtimes [ AIEEE 2042]
15) The eguivalent inductance between
A and B is 3H 3H

By N ), N

{a}® [b)tH {(c}3H (d)9H

£ AIEEE 2002

16 ) The power-factor of an A.C. LR

R R
{a) zero (B) — | {d} [ AIEEE 2082 ]
VWi RZ 4 w?L?
17} The core of any transfa % laminated so as to
(2] make it lig Pt {B) make it robust and strong
{c] increase the dary voitage (d)} reduce the energy loss due toc eddy current

[ AIEEE 2002 ]
»

r, number aof turns in 2 primary coil are 149 and that in 2 secondary coil
urrent in primary ceil is 4 A, then that in the secondary coil is

18) In a

{b) 2 A (c} & A id} 10 A [ AIEEE 2802 ]

19% A paciter of capacitance 4 pF and a resistor of 2.5 Mfi are connected in series te a

attery of emf 12 wvolt having negligible internal resistance. Then time in which potential
rop across the capacitor will be three times the potential drop 2cross the resistor will is

{(a) 13.B6 s (b} 693 s {(c} 27.72s (d) 3.46 s [T 2005]

20} A long hellow cylindricat wire is placed parallel t¢ the direction of uniform magnetic field
which is dlrected along + z-axls. Then Induced current on the surface of cylinder is

{a} in the direction of the magnetic field {b) zero
{e} clockwise as seen from + z-axis {d) anticlockwise as seen from + z-axis
[4F 2045]
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The variatien of induced emf (&) with time [%)
in a ¢oil i¥f a short bar magnet is moved along

Fage 3

its axis with a constant velacity is best represented E /mm\
as L1

[T 2004}
EM ol £ e
\f " \//\ ! /\ OI >
(a) (b) ( * (d)
22) W an RC circuit while charging, the graph of
time is as shown by the detted line in the adj
wheare [ is the current. When the value of the
doubled, which of the solid curve best repr, S
of M1 versus time ? R
{a) P {p) Q ¢} R Q
[8T 2004 ) P S ¢
23} When an AC source of f = Egp sin { 100t } is
connected across a circuiff ¢t h¥%e difference between T
the emf e and the cugre the circuit s observed i_ & _
fo ke ¥/t 4, as F e diagram. If the circuit ,'{ . ;f '
consists possibly gnly or R-& or L-C in series, ! If '
find the relationg ; en the two elements: ¥ / . 3
1
b .'ll
{a) R =140, P pHF {b) R=1kQ, € =% pF NN
(b) R=14N, §=10H (d) R=1kn L=1H
[4T 2003 )
24 % in the figure, P and Q are two p
conducting loops separated by some Q
. When the switch 5 [ closed, a m f/_\\ ittt
wise current 1, flows in P {as seen iﬁf‘-'-
by E}) and an induced current Ig flows in & U E
S

The switch remains clesed for a long

time. When 5 is opened, a current [ g
) o B atte ry

flows in Q. Then the direction of I and

Iag [as seen by E) are

{2) respectively clockwise ané anti-clockwise
{b) both clockwise (<) both anti-clockwise
{d}) respectively anti-clockwise and clockwise

[ HT 2002 ]
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A short-circuited coll is placed In a time-varying magnetic field. Electrical power is
dissipated due to the current induced i the coil. If the number of furns were to be
guadrupled and the coif radius halved, the electrical power dissipated would be

{a) halved {b)} the same {c} doubled {d) quacdrupled [ 2001 ]

An infinitely leng conductor POR is bent m'
tec form a right angle as shown. A ,
current 1 fiows through PQR. The
magnetic field due to this current at the

peint M is Hy. Now ancther infinktely
long straight cenductor QS s connected
toc @ 5o that the current is 1/2 in Q4R

as well as in 4%, the current in PQ *p 3]
remaining unchanged. The magnetic field 30
at M is now Hz The ratio HifHz is
given by
1 R
{a) 1/2 b} 1 :
{c) 2/3 (d)y 2 [NT 208 I -

d resistance has a conducting ring placed
ta a battery at time t = £, so that the time

ing through the coil. If I2(t) is the current
magnetic field at the axis of the coil due to
=01}, the preduct Iz[t) " B(t)

A coit of wire having finite indu
coaxiafly within it. The coif s ¢
depandent current 14(t) st
induced in the ring, and B
1{t}, then as a2 function i

{a) increases with (b} decreasas with time

{c) does not vary w {d] passes though 2 maximum. [ ET 2009 ]
Two identica! afj idops of metal wire are Ilying on a table without tauching each
other. Loop A jegf 2 current which increases with time. In respanse, the loop B

{a]) remailg stationary

{b) is alged W the loop A

by the loop A
about its CM, with CM fixed [T 1999]

f inductance 8.4 mH and resistance 6 (2 i5 connected te a 12 V battery. The
in the cofl is 1.0 A at approximately the time
50D s fbi 20 s {c) 35 ms (d}) 1 ms FIT 1999}

A small sguare loop of wire of side /[ is placed inside a large square loop of wire of
side L {(L=>=/{). The loops are coplanar and their centres coincide. The mutual
inductance of the system is propostional to

(a) i/t (8} 1°/L (] Lt TIRNE, [T 1988 ]

L, C and R represent the physical gquaniities induciance, capacitance and resistance
respactively. The combinations which have the dimensicns of frequency are

(a) —— by X fey — {d) € [BIT 1892, IT 1984}

RC L HEL L
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22} A metal roed moves at a constant velecity in 2 direction perpendicular to its length. A
constant uniferm magnetic field exists in space in 2 direction perpendicutar to the rod
as well as is velocity. Select the correct statement (5) frem the following:

{a) the entire rod is 2t the same electric potential
{b) there iz an electric ficid in the rod
{c) the electric potential is highest at the centre of the rod and decre towds s
ends
{d} the electric potential is lowest at the centre of the rod and J§ towards its
ends
[HT 1958 ]

33) A thin semicircular conducting ring of radius R is faliing with
. i . = ¥ X X X
its plane vertical B horizental magnetic  inductian 5 & B
shown in the figure. At the position MNQ the spee
: - - - X X X X
ring is V and the potentiai difference develope &)
ring is /’T\

2 i i i HJ X LV X X
{a) zero {b) BYEXR /2 and M is at h r teamial o
{c)] mBRY and G Is at higher potentlal M
{d) ZRBY and Q is at higher potential [8Y 199&])

34 3 Two different czails have self-induct = 8 mH, Ly = 2 mH. The current in one
ceil s increased a2t a canstant urrent in the second ceoll is alse increased at
the same canstant rate. At a2 i cint of time, the power given to the two coils is
the same. At that time, th e induced voltage and the energy stoered in the
first ceoit are i1, w1 and tively. Corresponding values for the second coll at
the same instant are i o wa respectively. Then
(a) L =1 ( 4 (c)] —1 -4 ey 22 2 1 [ BT 1994 ]

iz 4 W3 LR 4

35 ) A conducting s e Mop of side L and resistance ,:3) - @
R moves its e with a uniform wvelocity w (Ej B
perpendicul®e tog one of its sides. A magnetic ® (X =<3 5
inductie enstant in time and space, peinting

nd Into the plane of the foop exists @ &
wn in the figure ) LN
rent induced in the loop is @ @ ':Ej
BLv /R clockwise — @3
{8) Btv/R anticlockwise et (%
¢) 2BLv /R anticlockwise ‘:Ej EE} @l

36 )

{d) zero [T 198%]

A colf having an inductance of 1/g henry [s connected in series with a resistance of

30¢ 3. If 20 volts from a 200 cycles saurce are impressed across the combination, the
vaiue of the tangent of the phase angle between the voltage and the current is

{2) tan" {574} (bitan1(4/5)
{¢) tan'1{3.-"4} {d} tan'1f_4f3} [ Roeorkese 1980 ]
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37T ) A cheular coil of n furns and radius ¢ is placed In a uniferm magnetic fleld B.
Initiaity, the plane of the coil Is perpendicular to the field. The coil is rotated through
98*. its resistance is R. The quantity of charge passing through the coif is

{2) zera {b} En’rB/R {c) 2xnsB/R {d} xnrB/R

3J8) A coil of insulated wire is connected in series with a2 buth, a batter
When the circuit is completed, the bulk lights up immediately. The civc i Hched off
and a rocd of soft iron is placed inside the coil. On completing th i
observed that
{a) the bulb is not so bright
{b) there is a slight delay before the bulb lights up to i#s n es5s
{c] the bulb is infially bright but gradoally besomes dim
{d) the bulb is brighter than befare

® - 200sin{t00xt). The

are 1 wF and 100 [}
wili be maximum when the

39} An L-L-R serles circuit is connected to an extern

values of the capacitance and resistance in
respectively. The amptitude of current in thgf cir
inductance is

{a) 100 H (b} 100/g2 H (c) 1 {é} 10000 H

40} In series L-C-R circuit, e = eg sin mt, ere =200V, R =1%00N, £ = 0.fH and
C = 1 pF. The frequency of applie aries from 0 to o3. For very low values of
frequency f, the amplitude of ¢
{2) 2 A (b) (1742} A

2 A (d} zero

41] The potentiat difference current | flowing through an instrument in an a.c.
circuit are given by ¥V F woelts and | = 2 sin @t amperes. The power dissipated
in the instrument is
{a)] zero W (b (c) 5 W {d) 2.5 W

42) In an a.c. circu OF sin (100t) volts and [ = 190 sin {100t + X /3 ) mA. The power
dissipated in the is
{a) 1D4 ;b] 10 W {g) 25 W (d) 55w

43) A capa inductor and an electric bulb are connected in series to an a.c. supply

freguency. As the frequency of the supply is Increased gradually, then the
b is found to
rease in brightness
Crease in brightness
{ c ™increase, reach maximum ancé then decrease in brightness
d}) shown no change in brighthess

} A coil of resistance 202 £ and self-inductance 1.0 H has been connected to an a.c.

source of frequency 1007w Hz. The phase difference veltage and current is
{a2) 30% () 6= fc) 45¢ (g} 75%

45) An alternating voltage E = 200 42 sin {100t} is connected to a 1 WF capacitor through
an a.c. ammeter. The reading of the ammeter shalf be
{a) 10 mA {B) 20 mA {c} 40 mA d} 80 mA
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46} A broadcasting centre broadcasts at 300 m band. A condenser of capacitance 2.4 pF
is available. The vaiue of the inductance required for the resonant circuit is
{a) 10°*H o} 10°%H tcy 10°%H {d}) 10°%H
47 ] It is cdesired to construct a circuit whose resonrant frequency s 1 MHEz u coil of
3 mH. Yhe value of capacitor needed is about
{a) 8.5 pico-farad {b) 0.B pic0-farad {c) &5 pico-farad {d ico-tarad
. - 12
{ pice = 10 )
48] In series L-C-R circuit, the veoltages across R, L and C 0V and 20 V¥
respectively. The voltage of the appiied source is
{2) 110 ¥ {b} 10 ¥ (c) 50 ¥ {g) 70 V¥
»
Answers
1 2 3 4 5 & 7 10 14 |15 | 46 | ¢7 |18 |19 | 20
d d b a d b b d d b b
21 | 22 |23 |24 |25 | 26 | 27 34 35|36 |37 |38 | 39 | 40
b b a d b c d acd]| d g o b b | d
41 | 42 | 43 | 44 | 45 | 46 | 47
a € c c b b a




