SINGLE CORRECT TYPE QUS BG S ‘ UDY
Fgraday's law & motional emf.

1.

A square of side 2 meters lies in the x-y planc in a region, where the magnetic field is given by

B= B (2’ + 3] + 41~)T where B 1s constant. The magmtudc of flux pags_l_n__&tbmugh the square is:-

“Wh. (B)12B Wb. (C) 16 B, Wh. (D) \/4x29B,Wb \

Statement-1 : When a magnet is made to fall freely through a closed coil, its acceleration is always
less than acceleration due to gravity.

Statement-Z : Current induced in the coil opposes the motion of the magnet, as per Lenz's law.
) Statement-1 is true, Statement-2 is true ; Statement-2 is a correct explanation for Statement- 1

(B) Statement-1 is true, Statement-2 is true, Statement-2 is NO'T a correct explanation for Statement-1 |
(C) Statement-1 is True, Statement-2 is False

. (D) Statement-1 is False, Statement-2 is True

9 In the given figure the centre of a small conducting circular loop B 3
lies on the axis of bigger circular loop A and their axis are'mutually v A
perpendicular. An anticlockwise (when viewed from the side of B) “
current in the loop A start increasing then :-

(A) current induced in the loop B is in clockwise direction (when viewed from above the B)

(B) current induced in the loop Bis in anti-clockwise direction (when viewed from above the B)
current must induced in the loop B but its direction can not be predicted
(D) no current is induced in the loop B

‘A vertical bar magnet is dropped from position on the axis of a fixed metallic coil as shown in fig - 1.

In fig.Il the magnet is fixed and horizontal coil is dropped. The acceleration of the magnet and coil are
a, and a, respectively then :-
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Two identical coaxial circular loops carry a current i each circulating in the same direction. Jf the
oops approach each other d > G \'{JL*%"
j_A)éle current in each will decrease O O -
(B) the current in each will increase Lden

(C) the current in each will remain.the same
(D) the current in one will increase and in other will decrease

e

e Fig. (I)




_~" 7. Three identical conducting circular loops are pl

Y d

=
&ff"ﬁ/ In the arrangement shown in given figure current from
current in the loop will :- ‘

/ r B
- l-!_‘ﬁ"have clockwise direction (B) have anticlockwise direction
‘@) be zero

there are two magnetic field regions, separated
shown. Magnetic fields may either be increasing (
In magnitude at the same rates. If1, Iyand 1 are

A,Band C respectively then choose the CORRECT relation :-

" Loopa T ° " " Loopr-B

\/A)IA>IB:IC M=IC>IB (C)[A=IB=IC (D)IC>[A>IB

8. /A square coil ABCD is placed in x-y plane with its centre at origin. A long

e ‘
straight wire, passing through origin, carries a current in negative z-direction. B_-A—Eﬁ(

Current in this wire increases with time. The induced current in the coil is : 1 ®
(A) clockwise S0 25 =
(B) anticlockwise P=o -9

(C) zero . A

A to B is increasing in magnitude. Induced

(D) oscillate between clockwise and anticlockwise

aced in uniform magnetic fields. Inside cach loop,
by dashed line that coincides with a diameter, as
marked as INCR) or decreasing (marked as DEC R)
the magnitudes of the induced currents in the loops

-

(when viewed from top)
—_{Ayanticlockwise current that increases in magnitude
(B) anticlockwise current that remains constant
(C) clockwise current that remains constant
(D kwise current that increases in magnitude
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(D) alternating L = ve 24y
)./M)::)rt circuited coil is kept on the ground and a magnet is dropped on it as shown. The coil shows
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A conducting wire frame is placed in a magnetic field which is directed into
the paper. The magnetic field issincreasing at a constant rate. The directions
of induced currents in wires AB and CD are .
_(AYBtoAandDto C
" B)AtoBand CtoD %
(C)AtoBand Dto C gt S N L
AD)BtoAand CtoD /
A conducting loop of radius R is present in a uniform magnetic field B perpendicular to the plane of
the ring. If radius R varies as a function of time ‘t’, as R =R # (. The ¢.m.finduced in the loop is

e 4

e —
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3 ,

I (A) 2n(R, + 1)B clockwise (B) n(R, + t)B clockwise

MK(RO + t)B anticlockwise (D) zero /
. @ A thin wire of length 2m is perpendicular to the xy plane. It is moved with velocity v = (2i+ 33 +k)ym/s

through a region of magnetic induction B~ (f+2j) Wb/ m?2. Then potential difference induced

: between the ends of the wire : R vBL
(A) 2 volts (B) 4 volts (C) 0 volts (D) none of these

1V A square loop of side a and resistance R is moved in the region of uniform magnetic field B (loop
remaining completely inside field) ,with a velocity v through a distance x . The work done is :
Bl?vx 2B%(%vx 4B (*vx

@ — B = s (D) 0

v ' i . 2
There is a uniform magnetic field B normal to the xy plane. A conductor ABC has length AB =1/ .
parallel to the x-axis, and length BC = [,, parallel to the y-axis. ABC moves in the xy plane with

velocity v,i+ vyj' . The potential difference between A and C is proportional to :-
Clid ~[UxB )= f

4 -
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16. A uniform but time variant magnetic field exists in a cylindrical region directed along the axis of
/24, cylinder of radius R. The graph of induced electric field at a given time v/s. r is (r = distance from
axis)

) | (B)"Z ' B s (D)[:




A metal disc rotates freely, between the poles of a magnet in the direction I . l
indicated. Brushes P.and Q make contact with the edge of the disc and '

.~ the metal axle. What current, if any, flows through R? ‘%é: : @ R
. YR PR :

A\
\\

(Ayacurrent from P to Q = el :
B t i T ¥ s
(B) a current from Q to P . X [—S—I
(C) no current, because the emf in the disc is opposed by the back emf
(D) no current, because the emf induced in one side of the disc is opposed by the emf induced in the
other side.

current, because no radial emf'is induced in the disc

A copper rod AB of length L, pivoted at one end A, rotates at constant angular velocity o, at right
angles to a uniform magnetic field of induction B. The e.m.f developed between the mid point C of
the rod and end B is:-

Bol’ Bol’
A
A) — (B}—
3Bwl’ : §2
C
© 4 8
/)9./ The e.m.f. induced in a coil of wire, which is rotating in a magnetic field, does not depend on
(A) the angular speed of rotation (B) the area of the coil
(C) the number of turns on the coil ché resistance of the coil

luced electric field
20, A ring of resistance 10€, radius 10cm and 100 turns is rotated at a rate 100 revolutions per second
‘ about its diameter is perpendicular to a uniform magnetic field of induction 10mT. The amplitude of

the current in the loop will be nearly (Take : 72 = 10) X
(A) 200A (B) 2A (C) 0.002A (D) none of these

\ 21.| A uniform but time varying magnetic field is present in a circular region
of radius R. The magnetic field is perpendicular and into the plane of the

loop and the magnitude of field is increasing at a constant rate a.. There is
a straight conducting rod of length 2R placed as shown in figure. The
magnitude of induced emf across the rod is

T

rd

R’ Ra
(A) R e © e

22. Figure shows a uniform magnetic field B confined to a cylindrical volume and is increasing at a
/" constant rat{ The instantaneous acceleration experienced by an electron placed at P is

((D)

(A) zero (B) towards right (C) towards left (D) upwards




ement-1 : For a ch arti i : -

o 23. .Stat ‘ arged p:dmc.lc'mox ing from point P to point Q the net work done by an
induced electric field on the particle is independent of the path connecting point P to point Q.
Statement—2 : The net work done by a conservative force on an object moving along closed loop is
Z€r0.

(A) Statement-lils true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 1§ true, statement-2 is true and statement-2 is NOT the correct explanation for statement-|
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

Inductance

24. In an L-R circuit connected to a battery of constant e.m.f, E switch S is closed at time t = 0. If e
denotes the magnitude of induced e.m.f. across inductor and i the current in the circuit at any time t.
Then which of the followmg graphs shows the variation of e with 7 ?

i’
3
: (A) (©) (D)

A current of 2A is increasing at a rate of 4 A/s through a coil of inductance 2H. The energy stored in
the inductor per unit time is :- :
(A)2J/s B)1J/s £)161/s (D)4 /s

_ /3‘. Two identical inductance carry currents that vary with time according to linear laws (as shown in
figure). In which of two inductance is the self induction emf greater?

]' h

[ N\2
4
(A) 1 (B)2
same (D) data are insufficient to decide

27" The current in the given circuit is increasing with a rate a = 4 amp/s. The charge on the capacitor at an
instant when the current in the circuit is 2 amp will be :

E=4V
R=1Q)
L=1H 23
(A) 4uC (B) 5uC AC 6yC Dbosiebihiie

A long solenoid of N turns has a self inductance L and area of cross section A. When a current i flows
throu the solenoid, the magnetic field inside it has magnitude B. The current i is equal to:

/(AQ/BAN/L (B) BANL (C) BN/AL (D) B/ANL

Car = . g . . e ; ——— .




}/The network shown in the figure is part of a complete circuit. [f ata certain instant, the current [ is A
and it is decreasing at a rate of 10° As ! then V,-V , equals

@ v S

A o— 2 AAAA — |—FisEn—e BB
/ 15V
(A)20V (B))'{V (ORLAY : (D)SV
30, .In Problem 29, if ] is reversed in direttion, then V ~V, equals
(A)SV (B)yimov 15V (D)20V

31. Two resistors of 10Q and 20Q and an ideal inductor of 10H are connected to a 2V battery as shown.
The key K is shorted at time t= 0. Find the initial (t = 0) and final (t — o) currents through battery.

L - 10H
— I —
PRA)
2000
I 5
F
7 1 | 1 1 2 | 1 o
—A—A —A,—A Elg g g —A A
('A/)IS 10 (B) 10 15 ©) 15 10 S |4, .

32.  Aninductor coil stores U energy when i current is passed through it and dissipates energy at the rate of
\\ . . - - T . .
“. P. The time constant of the circuit, when this coil is connected across a battery of zero internal resistance
IS :-

4U U 2U 2P
(A) 3 ®) & ©5> =

. small coil of radius r is placed at the centre of a large coil of radius R, where R >> r. The coils are
“coplanar. The coefficient of mutual inductance between the coils s :-

2 2
nr _ HoTr pomr WoTr
A N e Clv - Sary
@A) 3r AT (o2 TS
34, A long straight wire is placed along the axis of a circular ring of radius R. The mutual inductance of
this system is :-

/\ HoR . HomR Ho :
)—-2—— (B) 5 (©) 5 (l))(O

35,/ Two coils are placed close to each other. The mutual inductance of the pair of coils depends upon-
—“ (A) the rates at which currents are changing in the two coils [ATIEEE - 2003]
(B) relative position and orientation of the two coils
(C) the materials of the wires of the coils
(D) the currents in the two coils

36. A small square loop of wire of side /is placed inside a large square loo

iy = Br | p ol wire of side [.(I.>> /). The
loop are coplanar & their centres coincide. The mutual inductance o |

fthe system is proportional to :

- e Wi - 1 :
(A) L (B) < (€) ? (D) LT




. L, C and R represent physical quantities inductance, capacitance and resistance. The combination
which has the dimensions of frequency is

1 R R C
A) o and = .
A Re*™ T (B) J—a"d ©) JLC )

38. A coil of inductance SH is joined to acell of emf 6V through a resistance 102 at time t = 0. The em{

across the coil attimet=/n /7 sis:
(A) 3V (B)15V (©)0.75V (D)4.5V

39. For L-R circuit, the time constant is equal to
(A) twice the ratio of the energy stored in the magnetic field to the rate of dissipation of energy in the

resistance
(B) ratio of the energy stored in the magnetic field to the rate of dissipation of energy in the resistance
(C) half the ratio of the energy stored in the magnetic field to the rate of dissipation of encrgy in the

resistance
(D) square of the ratio of the energy stored in the magnetic field to the rate of dissipation of energy in

the resistance
4)’/ In the adjoining c1rcu1t initially the switch S is open. The switch ‘S” is closed at t = 0. The difference

between the maxnmum and mmlmum current that can flow in the circuit is

10V s
[—h—————(-

0.1 H 10Q
d LI

10Q
AN~

(A) 2 Amp (B) 3 Amp
(D) nothing can be concluded

(CY1 Amp y can _
41. Find the ratio of time constant in build up and decay in the circuit as shown in figure :-

R
2R L
\Y%
(A)1: (B)3:2 (€)2:3 D)1:3
42. In the c1rcu1t shown, X is joined to Y for a long time, and then X is joined to Z. The total heat
produced in R, is :
R,
X A7
.—i—'vw\rJY
E R,
LE? LE? . LE’ = LE’R,
. Y g R 2




43. InaL-R decay circuit, the initial current at t = 0 is I. The total charge that has flown through, (|,
resistor till the energy in the inductor has reduced to one—fourth its initial value, is

(A) L1/ (B) LI/2R (C) L]JQ_/R (D) None

44. The inductor in a L-C oscillation has a maximum potential difference of 16 V and maximum cnerpy
of 640 wJ. Find the value of capacitor in pF in L-C circuit.
(&)5 (B) 4 (€)3 (D)2

45. A condenser of capacity 6 pF is fully charged using a 6-volt battery. The battery is removed and a
resistanceless 0.2 mH inductor is connected across the condenser. The current which is flowing
through the inductor when one-third of the total energy is in the magnetic field of the inductor is -
(A)0.1 A (B)02 A (C)0.4 A (D) 0.6 A

dI
46. Inan LC circuit the capacitor has maximum charge q,. The value of (E‘] is :-
max

=,
I3 C \\.‘ ﬂ\ L -

e 1= lo2 . e.
L d p |

£=06

jo: Y

JV;A

90 90 qo 2qq

A . N = Y - Im )
i ) 5 0 © 21 °4 g e
Alternating current P 2

. When 100 V DC is applied across a solenoid a current of 1 A flows in it. When 100 V AC is applicd
across the same coil, the current drops to 0.5 A. If the frequency of the AC source is 50 Hz, the

impedance and inductance of the solenoid are: ' Brfa> 248
(A)H00Q, 093 H - (B)200Q,1.0H  (C) 102, 0.86H (0)200Q,0.55H £ A

If1,.1,. 1, and I, are the respective r.m.s. values of the time varying currents as shown in the four
cases I, I, I11 and IV. Then identify the correet relations.

i i
"""" Iy ly

I3 . I

S5 NAVANN - y - l

) Qi rraly s

1~1,=1,=1, y@>11=12>l4 ©L>L>L=1 @®L>L>[>],
S

9.~ The power factor of the circuit is 1/\[2_ . The capacitance of the circuit is equal to

S= : : "

. 2 sin (100 1) -
< m& ) ;
ot J

(A) 400 pF (B) 300 uF (C) 500 uF (D) 200 uF

-




%n the circuit, as shown in the figure, if the value of R M.S current is 2.2 ampere, the Wr of

& ’
i ! »n i ALY
the box is :- (o0 @Y fotf - a8
(i‘/@" LV f—-——‘ - ~ y
100Q C ,"' 7. - A Y,
—AA— H ek W L
|/n Henry -+ ¢ -
o, . "
2 ..‘ )'l"'\’! = -l_{:,,—}:(- ot » ‘3 - . -
S Z -
Vime =220 volt, ® = 100w s~ > = P
ms e 3 S »
. }K’".::/,- . 2
] 1 +Ae

.3 W3
Y (B)1 (©) X D) =
- The power in ac circuit is given by P = E mskms€0s9. The value of cos ¢ in series LLCR circuit at resonance
is

_ 1 1
Zero (B) 1 cys ©) 75

8% Inac circuit when ac ammeter is connected it reads i current. If a student uses dc ammeter in place of

ac ammeter the reading in the dc ammeter will be:
: 0 =4 11ad)
i > N
G Ry (B) v2i (C)0.637i

5}/ The phase difference between current and voltage in an AC circuit is n/4 radian. If the frequency of

¥ AC is 50 Hz, then the phase difference is equivalent to the time difference : 52 \ § =1 gincot
y  (A)0.78s (B) 15.7ms (€)0.25s 9/) 25ms (b= @4
= A K N .
34~ The effective value of current i = 2 sin 100 wt+ 2 sin(100 7w t + 30°)is: » Y- < 'Hu S
LD <&/
) Y2 Amp ®) 2\2+/3Amp  (C)4 Amp (D)None T , .0 ¢
In series LR circuit X, = 3R. Now a capacitor with XC = R is added in series. 10 Aoi new to old
powerfactorlns:- CMQ »_é@ |~ R 2 = B2k =xe) = 2[2 Y
. .
2. = 1.0 2 - R _ . ' § wo
(A1 e + 7 (Biz Lz 3 ‘/¢’6 9)& &,

' Cd TG . (o 35
The current [, potential diff V, across the inductor and potential difference V- across the capacitor
- incircuit as shown in the figure are best represented vectorially as

L C
——w—|
. Ve

)
NI

2 Ve Vi Vi
F~1 (B) - l - © "_'l (D) 3
VL A\ Ve Ve

3 - Inaseries R-1-C circuit, the frequency of the source is half of the resonance frequency. The nature of
’e circuit will be
~ (A)capacitive (B) inductive (C) purely resistive (D) data insufficient

e



