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A nonconducting disc of radius R is rotating about an axis passing through its centre and
perpendicular to its plane with an angular velocity w. Charge q is uniformly distributed over
its surface. The magnetic moment of the disc is:

(@) ; qwR? (b) 3 qwR (c) qoR (d)5 gwR?

A wire of length | is bent in the form of a circular coil of some turns. A.current+ flows through
the coil. The coil is placed in a uniform magnetic field B. The.maximum torque on the coil can

be:
iBl iBI? iBl 2iB1?

ini2 inj2
@) (b) = €)% (d) 7=
A rigid circular loop of radius r.and mass\m\lies in-.the x-y plane on aflat table-and has a
current i flowing in it. At this particulak place;the earth’s magneticfield is B = BT+ B,k.

The value of i so thatone edge of the'loop lifts from thetable!is :
mg

(a) —=2— (b) = (c) 2 (d) —H
r B,%+Bzz TIrBy KBy niry/ByxBy,

Acurrentcarrying square bop is placed'near an Infinitely long current carrying wire as shown
in figure: The terque acting on the loop is:

Uo (l1iza Hoiiiza Uoipiza
(a) 2 (222) (b) Lelrizt (c) 22122 1n (2) (d) zero
In the figure shown a coil of single turn is wound on a sphere of radius R and mass m. The
plane of the coil is parallel to the plane and lies in the equatorial plane of the sphere.
Current in the coil is i. The value of B if the sphere is in equilibrium is

(a) mg cos 6 (b) mg

mg sin 6
TiR iR (d)

iR
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A rectangular loop carrying a current i is situated near a long straight wire such that the wire
is parallel to one of the sides of the loop and is in the plane of the loop. If steady current | is
established In the wire as shown in the figure, the loop will:

|

(a) rotate about an axis parallel to the wire
(b) move away from the wire

(c) move towards the wire

(d) remain stationary

A rectangular loop (a x b) carries a current i. A uniform magnetic\field B= Bptexists in space.
Then :

Y
1
b
/?\a\l
z
(a) torque on the leop is.iab By.sin®
(b) torque-on the\loop-is in negative y-direction

(c) if allowed to 'movethe loop turn so as'toincrease ©
(d) ifaNowed te. move the loop turn’se-as-to-decrease 6

The'square’loop ABCD, carrying a current, is placed in a uniform magnetic field B, as shown.
The loop can rotate-about the-axis:XX'. The plane of the loop makes an angle 6 (0 < 90°) with
the direction of B. Through what angle will the loop rotate by itself before the torque on it
becomes zerg?

X C
B
Py - Z
;’////’{Bﬂ
Y
I / D

A

Xl
(@) 0 (b) 90° - © () 90° + 6 (d) 180° - 6

A conducting ring of mass 2 kg and radius 0.5 m is placed on a smooth horizontal plane. The
ring carries a current i = 4A. A horizontal magnetic field B =10 T is switched on at timet=0as
shown in figure. The initial angular acceleration of the ring will be —
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Q 12.

Q 13.
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(a) 40 m rad/s? (b) 20 1 rad/s?
(c) 5 T rad/s? (d) 15 mt rad/s?

Two insulated rings, one slightly smaller diameter than the other, are suspended along their
diameter as shown, initially the planes of the rings are mutually perpendicular when a

steady current is set up in each of them.

(a) The two rings rotate to come into a common plane

(b) The inner ring oscillates about its initially position

(c) The outer ring stays stationary while the inner one'maves into the plane of the outer ring
(d) The inner ring stays stationary while the outer onec-moves into the plane/of the innerjring

A circular coil of radius R and-a currentt; which can rotate about a fixed axis‘passing through
its diameter is initially ptaced such thatits plane lies along magnetic field B. Kinetic energy of
loop when it rotates through'an.angle 90° is : (Assume that I\remains constant)

(a) T R2BI (b) ”RZZB’ (c) 2nR2BI (d) %nRZI

Comprehension (Q.12 TO Q.14)
A current 1. amperes flows through a loop abcdefgha along the edge of a cube of width |
metres as'shown in figure. One corner-a’of the loop lies at origin.

This current path (abcdefgha) can be treated as a superposition of three square
loops carrying current 1. Choose the correct option?

(a) fghaf, fabef, ebcde (b) fghaf, fabef, fgdef

(c) fghaf, abcha, ebcde (d) fgdef, fabef, ebcde

The unit vector in the direction of magnetic field at the the centre of cube abcdefgh of width |
(a) due to wire bcde is given by i

(b) due to complete loop is given by -j

(c) due to ab and ef is given by —j
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(d) due to ab and ef is given by k

Q 14. Now if a uniform external magnetic field is B= B, j is switched on, then the unit vector in
the direction of torque due to external magnetic field () acting on the current carrying loop
(abcdefgha) is

@k (b) -i
(c) % (d) none of these
Answer Key
Q.1 a Q.2 a Q.3 c Q4 d Q5 b
Q.6 c Q.7 a,b,d Q.8 c Q9 a Q.10 a
Q.11 a Q.12 a Q.13 b,c [Q.14d
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Q.1) A nonconducting disc of radius R Is rotating ab passing through its

centre and perpendicular to its plane with an angu r%% Ity-w. Charge g Is

uniformly distributed over its surface. The m% t of the disc is:
\ 7\%



Q.2) A wire of length | is bent in the form of a circu

I ome turns. A current |
flows through the coil. The coil is placed in a uni r% field B. The
maximum torque on the coil can be: A D
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Q.3) Arigid circular loop of radius r and mass m lies in plane on a flat table
and has a current | flowing in it. At this particular 1 h s magnetic field 1s
I

B = B,i+ B, k. The value of i so that one ed Ifts from the table is :




2

Q.4) A current carrying square bop is placed near an @ong current carrying
wire as shown in figure. The torque acting on th@ .
1 | (o
Wiz

(c) B2 1 (2) (o) Zero




Q.5) In the figure shown a coil of single turn is wound here of radius R and
mass m. The plane of the coil is parallel to the plane the equatorial plane
of the sphere. Current in the coil is I. The value If\the sphere is in equilibrium is

W\?% :lTI'K# , :;Q k\[
’B: W% < ] ‘ awbﬁ\oé_"




Q.6) Arectangular loop carrying a current i Is S|tuat ng straight wire such

that the wire Is parallel to one of the sides of the he plane of the loop.
If steady current | is established In the wire flgure the loop will:
\ i\
s

- =/

/\& o
(a) rotate about a | I to the Kﬁ ~ —

|— —
(b) move a @\f : W|re > he— PO MR T
ere

(d) remain’stationar %w} l/jF/
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orque on the Ioop
orque on the
(c) If allow
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Q.8) The square loop ABCD, carrying a current I, is placed in a uniform magnetic
field B, as shown. The loop can rotate about the axis \%Iaﬂe of the loop
makes an angle 0 (6 < 90°) with the direction of % at angle will the
loop rotate by itself before the torque on it b Ze

6 i\’_‘ - (/\» MJ,,Y @}"?;\qf Al
R v =0
/ « / /\\%
e %
\: \\\\\\\ \/s ) R\ o o
(a) 6 \i i\)(b)90 @ ,\QM+6 (d) 180° -0
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horizontal plane. The ring carries a current i = 4A. A magnetic field B =

Q.9) A conducting ring of mass 2 kg and radius 0.5 m Wﬁ@ on a smooth
10 T is switched on at time t = 0 as shown In flgti tial angular acceleration

;g 6
of the ring will be — A“ ok «M )

- NS
@S%> /«@%x — 2 (1F'B
40 ﬁ\?g? X\\ EO T rad/s? h R
(c)5mra ( \‘::: (d) 15 & rad/s? = 254 X7 X0
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\%\@ = 40T



Q.10) Two insulated rings, one slightly smaller diamet he other, are
suspended along their diameter as shown, initially th the rings are
mutually perpendicular when a steady current IS ch of them

T il vy +s )

Yo tatx M +owaxds
\(e)/'l’h/etwo rings rotat <%{i{ @ o co
(b) The Inner rin @ about Its Init
(c) The oute % tationa
plane 0 mg %

(d) The| er ring sta Whlle the outer one moves into the
plane of the Inner
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e Inner one moves Into the



passing through its diameter is initially placed such th e lies along magnetic
field B. Kinetic energy of loop when it rotates th% gle 90° Is : (Assume

that | remains constant)
G
s’h\f\o\ SSCG%O =—M3
() 2@@ (d) 2 mR?1
%{: o O\'Pfl”( \(0'\'0\3(\1\ \o‘a N
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Q.11) A circular coil of radius R and a current I, which @te about a fixed axis




COMPREHENSION(Q.12 TO Q.14)

A current | amperes flows through a loop abcde %g the edge of a cube
the loop lies at origin.

of width ¢ metres as shown in figure. One cor&er
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Q.12)This current pé (a cdefgha) can be- t\r -a'superposition of three square

loops carrymﬁre tX@hoose the ete\s%pi n?
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\La;/f/hav<b§ \ 2 " (b) fghaf, fabef, fgdef
(c) fghaf, abcha, ebcde .;i: ‘‘‘‘ =~ (d) fgdef, fabef, ebcde
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Q.13) The unit vector in the direction of magnetic fi

given
ef Is gi

\(b)ydue to compl IS given
due to-ab S

@e centre of cube
abcdefgh of width | %
N
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Q.14) Now If a uniform external magnetic field is B witched on, then the
unit vector in the direction of torque due to exte g\% eld () acting on the
current carrying loop (abcdefgha) is

R 0

Q@%W %se
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