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Electro Magnetism

Biot — Savart’s Law and Ampere’s Circuital Law

A current is flowing due north along a power lire. The direction of the
magnetic field above it, neglecting the earth’s filel is:

(1) North (2) East (3) South (4) West

A vertical straight conductor carries a currentvertically upwards. A point
P lies to the east of it at a small distance and ather point Q lies to the
west at the same distance. The magnetic field at Reglecting earth’s field
IS:

(1) Greater than at Q

(2) Same as at Q

(3) Less than at Q

(4) Greater or lesser than that at Q, dependingnuijhe strength of current.

A square conducting loop of length L.on a sideds a current ‘i’ in it. The
magnetic induction at the centre of the loop is

(1) Independent of L (2) Directly proportional L

(3) Inversely proportional to L (4) Inversely proprtional to 12

Field at the centre of circular coil of radius r, through which a current |

flows is
(1) Directly.proportional to r (2) Inversely propadional to |
(3) Directly proportional to | (4) Directly propotional to 12

Lines of magnetic field around a current carryirg straight conductor will be
1) Straight lines parallel to conductor

2) Circular in a plane parallel to conductor

3) Circular in a plane perpendicular to conductor

4) Straight perpendicular to conductor
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Magnetic induction at a point due to a small eleent of current carrying conductor is

1) Inversely proportional to the square of theatise of the point from the conductor
2) Inversely proportional to the distance of plmént form the conductor
3) Directly proportional to the square of thegémof conductor

4) Directly proportional to the square of thereut

Imagine a man swimming along a current carryingconductor in a direction opposite
to that of current and facing the conductor. A magmtic needle free to rotate in a
horizontal plane is mounted on a stand under the we. Then

1) The north pole of the needle will deflect todahis left hand

2) The south pole of the needle will deflect tosghis left hand

3) The needle will not deflect

4) The needle will oscillate
Statement A: current is scalar.

Statement B: current element is vector.
1) Aand B are ture 2) A and B are false 3) OnlisAure  4) Only B is true

Statement (A): Ampere’s law states that the liintegral of B. d/ along a closed path
round the current carrying conductor is equal to p,i (i is the net current through the

surface bounded by the closed path).

Statement (B): Ampere's law can be derived from Rit savart's law.
1) Alistrue B is false. ~2) A is false B is true Band B are true 4) A and B is false

A vertical straight‘conductor carries a currentvertically upwards. A point P lies to
the east of it'as a small distance and another pdiQ lies to the west at the same
distance: The magnetic field at P is

1) Greater than at Q

2) Same as at Q
3) Less than at Q
4) Greater or less than at Q depending upon tlgnete field of the current.
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A current | flows along an infinitely long straght thin walled tube. The magnetic

induction at a point inside the tube at a distance from its wall is

1) Infinite 2) Zero 3) Ko 21 4) —
a r r

The magnetic fielddB due to a small current elementd? at a distancer and element

carrying current i is (or) Vector form of Biot - savart's law is

1)@=hi[‘””j

41 r

2) @B =Hoje 4T
41 r

The current through a circular coil appears tobe flowing in clock-wise direction for

an observer. The magnetic induction at the centrefdhe coil is:
1) Perpendicular to the plane of the coil and tolsdahe observer
2) Perpendicular to the plane of the coil and afmam the observer

3) Parallel to plane of the coll
4) Inclined at 48 at the plane of coil

A long wire carries-a steady current. It is bet into a circle of one turn and the
magnetic field at the centre of the coil B. It ighen bent into a circular loop of n

turns. The magnetic field at the centre of the cowill be:

1).n B 2) #B 3) 2nB 4) 2B

The magnetic field at the centre of the currentarrying coil is
1) Directed normal to plane of the coil 2) Direcfetallel to plane of the coil

3) Zero 4) Radial from centre of the coll
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16. A wire loop PQRSP is constructed by joining tweemi circular coils of radii r{ and

ro respectively as shown in the fig. current is flomg in the loop. The magnetic

induction at point ‘O’ will be

3) ﬂ_oiLg_i} 4>ﬂ_oi{1+1}

2|5 I
17. If the resistance of upper half of a rigid loopis twice that of the lower half the

magnitude of magnetic induction at the centre is agpl to

1) Zero 2)tel 3)te! 4) Hol
4a 8a 12a

18. Wires 1 and 2 carrying currents 4 and ix> respectively are inclined at an angle? to

each other. What is the force on a small'element df wire 2 at a distance r from wire

1 due to magnetic filed of wire 1?

1) ;’—;Tilizm tand 2) ;’—;Tilizm sing 3) ;’—l;ilizm cosd  4) f—l;ilizm sing
19. What is the magnetic field at the center of theircular part in the figure below?
I oy
T
E
— r
ST %
1) B = & |:1+Z} 2) B = & |:]T+E} 3) B = & |:1—E:| 4)B = & [1+£}
8r r 8r T 8r Vi 8r T
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20. Four wires each of length 2m are bent into fauloops P, Q, R, and S and then

suspended into a uniform magnetic field same curranis passed in each loop.The

P B0 ¢S
correct statement is

1) Couple on loop P will be highest. 2) Coupldaop Q will be highest.
3) Couple on loop R will be highest. 4) Coupleloop S will be highest.

21. A current of 1/4mt amp is flowing in a long straight conductor. Theihe integral of

magnetic induction around a closed path enclosinghe current carrying conductor is
1) 10~/ weber per metre Arix10" weber per metre
3) 161 x 107 weber per metre 4) Zero

22. The magnetic induction field at the centroid ofin equilateral triangle of side I' and

carrying a current 'i" is

0 221 2) Yl 3) Al 2) 3V3u,
V114 27T T T

23. The electric current in a circular coil.of twoturns produced a magnetic induction of
0.2T at its centre. The coil is unwound and rewoundh to a coil of four turns. The
magnetic induction at the'centre of the coil now isin tesla (if the same current flows

in the coll)
1) 0.2 2)0.4 3) 0.6 4)0.8

24. In an atom the electron has a time period of 06 x 1615 s in a circular orbit of

radius 0:5.A0. The magnetic induction at the centre of the orlbiwill be (in tesla)
1) 12.56 2) 125.6 3) 1.256 4) 25.12

25. A circular arc of wire subtends an angler/2 at the centre. If it carries a current i and

its radius of curvature is R then the magnetic fiad at the centre of the arc is

1) & 2) £2 3) £2 4) £
R 2R 4R 8R
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26. A circular coil ‘A’ has a radius R and the curent flowing through it is I. Another

circular coil 'B' has a radius 2R and if 21 is thecurrent flowing through it, then the
magnetic fields at the centre of the circular coiére in the ratio of
141 2)2:1 3)3:1 4H1:1

27. Two circular coils of radii 20cm and 30 cm hawvig number of turns 50 and 100 made
of same material are connected in series. The ratiof the magnetic field of induction

at their centre is

1) 3: 4 2) 2:3 3) 1:2 4) 3:5

28. An electron revolves in a circle of radius 0.44 with a speed of 16'msl in a
hydrogen atom. The magnetic field produced at theantre of the (orbit due to motion

of the electron, in tesla, i ,=4mx10"H /m)]
1) 0.1 2) 1.0 3) 10 4) 100

A wire of length 'L' meters carrying a current 'i' amperes is bent in the form of a

29.
circle.The magnitude of its magnetic moment is
iL iL2 2L 22
1) 2) ATt 3) “un T

30. Two identical coils have a common centre and eir planes are at right angles to each

other and carry equal currents: If.the magnitude ofthe induction field at the centre
due to one of the coil is('B% then the resultant mgnetic induction field due to

combination at their common centre is

1) B 2)2B 3) B V2 4) 2B

A ring of radius 'r' is uniformly charged with a charge 'q'. If the ring is rotated about

31.
its own axis«with an angular frequency w' then the magnetic induction field at the
centreis
BT T R
4\ r 4\ qw 4\ rw 4\ gr

32. A long straight wire of radius ‘a’ carries a seady current i. The current is uniformly
distributed across its cross section. The ratio ahe magnetic fields at a/2 and 2a is

1)1 2) 1/2 3) 1/4 4) 4
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A straight wire of length (77°) meter is carrying a current of 2A and the magnetic

field due to it is measured at a point distance lcrfrom it. If the wire is to be bent
into a circle and is to carry the same current as éfore, the ratio of the magnetic field

as its centre to that obtained in the first case wdd be

1)50: 1 2) 1. 50 3) 100: 1 4) 1: 100
Equal current ‘i’ flows in the two segments ofa circular loop in the direction shown
in fig. radius fo the loop is ‘a’. Magnetic field da the centre of the loop is
1) Zero 2) (—” 6 j& 3) (—2” ‘9]& 1) (ij&
T ) 2a V4 2a 21T) 2a
The field normal to the plane of a coil of ‘n'turns and. radius ‘r which carries a

current ‘i’ is measured on the axis of the coil apg small distance ‘h’ from the centre

of the coil . This is smaller than the field at theentre by the fraction.

3h? 2 h? 3r

2r?
1) 20 2y 3) 2L <
)2r2 )3r2 )2h2

4) S
) 3n®
The total magnetic induction. at. point O due t@urved portion and straight portion in

the following figure, will be

1) &[n— pttang]  2) ol 3)0 4)&[71— @+tang]
2mr 2m m

Ancinfinitely long wire is bent in the form ofa semicircle at the end as shown in the
figure. It carries current | along abcdo. If radius of the semicircle be R, then the

magnetic field at ‘O’ which is the centre of the aicular part is

I
!
(0]
R

d
1) Ho 2 (ag)  2) Fo 2 () 3y o lipryy gyt l(no
4 R 4T R 4T R JT
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38. The magnetic induction at point ‘O’ in the folbwing fig. will be

oo | r_.O
ir |
| 00
4l [3 1] ,uoll?; 1] /JOI[3 1} ,uoll?; 1
1) =2 |=——-= 2) > = -— 3) 2| =+= 4) 2| —+—
)4r[2 7T® )4r2ﬂ® )4r 2+ © )4r 2+

Key
1)2 2)2 3)3 43 53 61 72 81 9301
11)2 12)4 13)2 14)2 15)1 16)1 17)1 18)B)4.. 20)4
21)1 22)2 23)4 24)1 25)4 26)4 27) 28)3. 29)2 30)2
31)1 32)1 33)2 34)2 35)1 36)1. “37)3 38)2

Hints

21. [B.dl = pj

= 4rx107 « L 107 wb /m
4T

22. At the centroid of an equilateral triangle

2
23.52%20—2:—428220.8T
B, n? B, 16
24 B_,u_oi M, € _ 4xmx107 x 1.6x 10°

2r - 2r T 2x0.5x 10°x 0.1& 10° -
B=4x3.14=1256T.

5. 8=t g p=td T_ g-H
armr 4 2 &
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Uyl ) iy . —_ .
26. B=—°:>BJ.B =1:2B1:By =1:
2r 2 rnr, 1-52

27.1n seriesB, :B, = & ; e = 20, 100

rr r, 20 30

B1:Bx>=3:4
—7 19
28, B=&g2=10 x 1.6x 1010 x 16:10
AT v (0.4x 10" Y
L
29. L=2mr > r=—
217
i L2
M=ni A=1xix 7r? = —
47T
30. B,=4B*+B}, but B= By

31 gl e A _He AV _K (%}j

. a
32.B = 2o Fl o _ i
' 20pR? 2ma’® 4ma
M K

2" 2mx  2m(2a) 4ma

Ui _ 2x107 x 2

33. =
5 271r 1x 102

=4%x10° T

L=2m = P =2/ =1 =71/2

2 or 2% 7T/ 2

7
E:&O_S :_2:1/50
B, 4x10 100

J7x J7x
34. B=B-B,=" r-9)-*L (9
5-B, 4ﬂa(ﬂ ) 477a()

B=Fol (277—29):&(—”_‘9)
4Ta 2a Vi
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2\3/2 2713/2 2
. E: 1+X—2 = 1+h_2 :1+§h_2
B, r r 2r
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Motion of a charged particle in a magnetic field

A charged particle with charge g is moving in auniform magnetic field. If

this particle makes any angle with the magnetic filel, then its path will be
(1) Circular (2) Straight Line (3) Helical (4) Peyolic
An electron is moving vertically downwards at ag place. The direction of

magnetic force acting on it due to horizontal compoent of the earth’s

magnetic field will be

(1) Towards East (2) Towards West (3) Towards Nort (4) Towards South

Proton and «a-particle enter with same velocity at 9@«in a uniform
magnetic field. Ratio of radius of their paths wil be

(1) 1:2 (2) 2:1 (3) 4:1 (4) 1:4

The radius of curvature of the path of a/chargedparticle in a uniform
magnetic field is directly proportional to:

(1) The charge on the particle (2) The momentum ofhe particle
(3) The intensity of the field (4) The energy oflte particle

A proton enters in a magnetic field of strengthB (Tesla) with speed v,
parallel to the direction of-magnetic lines of fore. The force on the proton
IS:

(1) evB (2) Zero (3) evB/4 (4) evB/2

A uniform electric field and a uniform magneticfield are produced, pointed
in the same-direction. An electron is projected vth its velocity pointed in
the same direction:

(1) . The electron will turn to its left

(2) The electron will turn to its right

(3) The electron velocity will decrease in magumi¢u

(4) The electron velocity will increase in magrdtau

www.sakshieducation.com



7.

10.

11.

. www.sakshieducation.com _
Statement (A): Moving charges produce not onlyraelectric field but also magnetic

field in space.

Statement (B): The force is exerted by a magnetfeeld on moving charges or on a
current carrying conductor only but not on stationary charges.

1) Ais true B is false 2) Ais false B is true

3) A and B are true 4) A and B is false

In the given figure, the electron enters into te magnetic field. It deflects in........

direction.
1) + ve X direction 2) —ve X direction 3) + ve Y direction "4) —ve Y direction

An electron of mass m and charge e is accelerdtby a potential difference V. It then
enters a uniform magnetic field B applied perpendialar to its path. The radius of
the circular path of the electron is

2mv "2 2meV "2 2mB\"2 22y \?
1)r=(esz 2)r:( 52 j 3)r=(evzj 4)r=

em

A circular coil of radius r having number of turn’s n and carrying a current A

produces magnetic induction-at its centre of magnitde B. B can be doubled by
1) Keeping the number of turns n and changingthreent to A/ 2

2) Changing the number of turns to n/ 2 and kegefe current at A

3) Simultaneously.changing the number of turns@mdent to 2n and 2A

4) Keeping the current at A and changing the nurob&urns to 2n.

A charged particle of mass m and charge g traleon a circular path of radius r that

is perpendicular to a magnetic field B. The timeaken by the particle to complete one

revolution is
2
1) 2nqB 2) 21mm 3) 2nmmq 4) 2ng B
m gB B m
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Statement (A) : When a charged particle of ch@e ‘g’'moving with a velocity V in the

magnetic field of induction B then the force actingn it is F = q(\7 X B)

Statement (B): An electron is projected in a magrie field along the lines of force
then there will be no effect on the motion of thelectron
1) Aisatrue Bis false 2)Aisfalse B is trug) A and B are true 4) A and B is false

A charged particle with charge g enters regiorof constant, uniform and mutually
orthogonal fields E andB, and comes out without any change in magnitude or
direction of 4, then

1) U =ExB/E? 2) U =BxE/E? 3) U =ExB/B? 4)0 =BxE/B?

A uniform electric field and a uniform magnetic field are“acting along the same
direction in a certain region. If an electron is pojected along the direction of the
fields with a certain velocity then

1) It will turn towards right of direction of main

2) It will turn towards left of direction of moto

3) Its velocity will decrease

4) Its velocity will increase

An electron and a proton having:same momenta & perpendicularly to a magnetic

field, then

1) Curved path of electron-and proton will be sgmgeoring the sense of revolution)

2) They will move undeflected

3) Curved path of electron is more curved thah ah@roton

4) Path of praten is more curved

Two long parallel wires are separated by a diahce of 8 cm carry electric currents of
3A and 5 A . The distance of null point from the coductor carrying larger current

when currents are flowing in the same direction is

1) 3cm 2) 5cm 3)12cm 4) 20 cm
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Two particles A and B of mass iy and mg respectively and having the same charge

are moving in a plane. A uniform magnetic field eist perpendicular to this plane.

The speeds of the particles arey, and v, respectively, and the trajectories are as

shown in the figure. Then

1) mAUA < rnBUB 2) mAUA > rnBUB

3) my<my andu, <u, 4) m,=m, andu, =v,

An electron moves with speed 2x®ams 1 along the positive x-direction in the

presence of a magnetic inductiorB =i + 4] - %k tesla. The magnitude of the force
experienced by the electron in Newton is (charge dhe electron = 1.6x1019C)

1) 1.18 x 1613 2) 1.28 x 1613 3)1.6 x 1013 4) 1.72 x 1613

Two ions having masses in the ratio<l: 2 andariges 1: 2 are projected into uniform magnetic fiel
perpendicular to the field with speeds in the rati®: 3. The ratio of the radii of circular paths alog
which the two particles move is

1) 4:3 2)2:3 3)3:1 4)1:2

A proton, a deuteron.and am -particle whose kinetic energies are same enter at
right angles to.a uniform magnetic field. Then theratio of the radii of their circular
paths is

1) 1:4/2:1 2)J2:1:1 3)1:2:1 4) 2:2:1
A-horizontal wire carries 200A current below wich another wire of linear density
20x10°Kg /m carrying a current is kept at 2cm distance. If thewire kept below hangs
in air, then the current in the wire is

1) 9.8 A 2) 98 A 3) 980 A 4) 9800 A
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22. Two long conductors, separated by a distance’darry current | 1 and |5 in the same

direction. They exert a force F on each other. Nw the current in one of them is
increased to two times and its direction is reverse The distance is also increased to

3d. The value of the force between them is

1) —2F 2% 3-2F 2 -

wlm

23. A proton of velocity [3?+2]] m/s enters a field a magnetic inductior{?fi+2ﬂ tesla, the

acceleration produced in the proton i n (m/3) is (specific charge of proton = 0.96 x

108 C/Kg)
1) 2.8x10 2i- 3] 2) 2.88¢16( 2 3j+ 2H
3) 2.8x10 ( 2i+ 3K 4) 2.88< 16 (i~ §j+ 2K

24. Two ions having equal masses, but charges .inethratio 1:2 are projected
perpendicular to a uniform magnetic field with spe@s in the ratio 2:3. The ratio of
the radii of curvature along which the ions'move,s
1) 4:3 2) 2:3 3) 3.2 4) 1:4

25. A proton moving in a perpendicular magnetic fildl 'B' possesses kinetic energy ‘K'. If
the magnetic field increases to '4B"and the partle is constrained to move in the path

of same radius, the kinetic energy will be

1) K 2).4K 3) 8K 4) 16K
Key
1)3 2)2 3)2 4)2 5)2 6)4 7)3 8)4 9)1 )40
11)2 12)3 13)3 14)3 15)1 16)2 17)248)2 19)2 20)1

21)2 22)3 23)2 24)1 25)4
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Hints

X =40-%X= x = &&m

l7.r:ﬂ:>ramv
gB

sincer,>r;=m,v, >my,

18. Since electron is travelling along positive x -edition the magnetic field.perpendicular to it
=4j- % = [g|=
F=qvB= 1.6x1019x 2x 1P x5

=1.6x1013T

19. r = mw B is constant
gB

20. r:—p:—“zmk'E rcr\/E
gB
‘/i V2 £2 1:32:1

Py Y P

21. F=
m = 27Tr 27Tr I

2x10" x1200x i,

=20x10°x 9.8= i, = 98

2x 107
29 iz_ilizlr NP xﬁj%: -2F
F, ipiy/ry i,2i, d 3

23.ma=e(V xB) = a rEn(v B)

a=0.96x 1(9 3 2 0.9& 10 [6 P+ k6
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a=0.96x16 x 3[2- 3+ R ]
=288x16 (2- 3+ R)

_rnv . _Vl.V2_
r=—=r:r,=-21:-2=
qB G qg

N

L J2mk.E _KE _KE _ K _ K,
B qB B? B2 " B? 16B?
K, =16K
Force and Torque on a current carrying conductor
Three infinite straight wires A, B and C carry airrents-as shown in Fig.

The resultant force on wire B is directed:
4 B C

Lif, a3

(1) Towards A (2) Towards C
(3) Zero (4) Perpendicular to the plaakthe page

A current carrying straight wire is placed along east-west and current is passed
through it eastward. The direction of the force acton it due to horizontal component
of earth's magnetic.field is

1) Due west 2) Due south
3) Vertically upwards 4) Vertically downwards

Two thin long, parallel wires, separated by a ditance’d’ carry a current of 'i' in the

same-direction. They will

.2 2
1) Attract each other with a force o 2) Repel each other with a force o
2T[d2) 2T[d2)

12 12
|

3) Attract each other with a force gt>— 4) Repel each other with a force !
2md) 2md)
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Two very long straight parallel wires carry stealy currents | and —I. The distance

between the wires is d. At a certain instant of the, a point charge 'q' is at a point
equidistant from the two wires, in the plane of thawires. Its instantaneous velocity 'v'
is perpendicular to this plane. The magnitude oftte force due to the magnetic field

acting on the charge at this instant is

l) Hoqu 2) uolqv 3) 2I'lolqv 4) ZeI’O
2rd ™ ™™

A current carrying circular coil, suspended fredy in a uniform external magnetic
field orients to a position of stable equilibrium. In this state:
1) The plane of coil is normal to external magnégld

2) The plane of coil is parallel to external magmnéeld
3) Flux through coil is minimum
4) Torque on coil is maximum

The plane of the colil of tangent galvanometer/ieept-parallel to magnetic meridian to
1) Avoid the influence of earth's magnetic field

2) Increase the magnetic field due to.currenhedoil

3) Make earth's magnetic field perpendicular & thue to current in the coil

4) Make readings more accurate

In a moving coil galvanometer a radial magnetidield is obtained with concave
magnetic poles, to_have

1) Uniform magnetic-field

2) The plane of coil is parallel to the field inyaorientation of coil

3) A non-linear scale for galvanometer

4).Both'1 and 2

A) Tangent galvanometer is a moving magnet typgalvanometer

B) Tangent galvanometer works on tangent law

1) Aistrue,Bisfalse 2)Aisfalse, BistriB) A& B aretrue 4)A & B are false
The restoring couple for the coil of galvanometgsuspension coil type] is provided by
1) The magnetic field 2) Material of the coll

3) Twist produced in the suspension 4) Currenithéncoll
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A) In Tangent galvanomter the circular frame isrotated until the plane of the coil is

parallel to magnetic meridian
B) In Tangent galvanometer current through it is relaied to deflection of needle as
1) Aistrue,Bisfalse 2)Aisfalse, BistriB A& B aretrue 4)A & B are false

In case of Tangent galvanometer

A) The galvanometer reduction factor depends on e&tn’'s magnetic field

B) External fields have effect on T.G and therefae T.G cannot be used in mines
(ATB)

1) Aistrue,Bisfalse 2)Aisfalse,BistriBd A& B aretrue 4) A'&B.are false

The current that must flow through a galvanometr to have a deflection of 1 division
on its scale is called

1) Meter sensitivity 2) Micro sensitivity 3) Figuofmerit 4) Voltage sensitivity
A moving coil galvanometer can be converted iat

1) An ammeter by connecting a high resistanceires with it

2) An ammeter by connecting a high resistancamlfel to it

3) A voltmeter by shunting a low resistance to it

4) A voltmeter by connecting a high resistancsdres

The correct statement among the following is-

1) Ammeter is connected in'series in a circuitduse its resistance is generally high

2) Voltmeter is connected in-parallel in a cirdugicause its resistance is generally low
3) Voltmeter is connected in parallel becauseessstance is generally high

4) Ammeter is connected in parallel because gst@nce is generally low

Statement.A:The resistance of ideal ammeter is zero.
Statement.B: The resistance of ideal voltmeter isfinity.
Choose the correct option among the following.

1) Only A is correct 2) Only 'B' is correct
3) Both A and B are correct 4) Both A and B aredise

a) M.C.G is a highly sensitive instrument used measure the small current of the order 16 9A

b) The suspension wire in M.C.G is phosphor - brare because it has high young's
modulus and very low rigidity modulus.

c) A soft iron cylinder is placed inside the coiln M.C.G to increase the intensity of

the magnetic induction in between the poles.
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1) Only a is true 2) Only b is true 3) Only cis true 4) a, b, c all are true

Statement A: Ammeter is a low resistance galvameter

Statement B: Voltmeter is a high resistance galvameter

Read the above statements and chose the correct it given below

1) Only A is correct 2) only B is correct

3) A and B are correct 4) A and B are false

Which of the following statement (s) are true

I) Moving coil galvanometer can be used in mines

i) The coil of tangent galvanometer need not barranged in magnetic meridian.
iii) The reduction factor of a tangent galvanometevaries from place to place

Iv) In tangent galvanometer, current is proportional to tangent of defleciton

1) i, ii and iii are correct 2) i, ii and iv aoerrect
3) i, ii and iv are correct 4) i, iiit and iv acerrect

A: For a point on the axis of a circular cail arrying current, magnetic field is
maximum at the centre of the coll.

R: Magnetic field is inversely proportional to thedistance of point from the circular
coil.

1) Both ‘A’ and ‘R’ are true and ‘R*.is the cortteexplanation of ‘A’.

2) Both ‘A’ and ‘R’ are true ‘and ‘R’ is not the ect explanation of ‘A’.

3) ‘A’ is true and ‘R’ is.false.

4) ‘A’ is false and ‘R’ is. true.

(A): In case oftM.C.G the torque on the coil isnaximum in any position of the coil.

(R): In case-of M.C.G the concave shaped magnefioles render the field to be radial
between them so that the plane of the coil is alwayperpendicular to the lines of
induction even after deflection.

1) Both ‘A’ and ‘R’ are true and ‘R’ is the cortteexplanation of ‘A’.

2) Both ‘A’ and ‘R’ are true and ‘R’ is not the ect explanation of ‘A’.

3) ‘A’ is true and ‘R’ is false.

4) ‘A’ is false and ‘R’ is true.
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21. Match the following.

List - | List - Il

a) Moving coil galvanometer d) i Otan®

b) Tangent galvanometer e)ife

c) Duddle's galvanometer f) i 062
g)i 06

l)a-e,b-f,c-g 2a-e,b-d,c-g a3)d,b-e,c-f 4)a-e b=-d,c-f1

22. A rectangular loop carrying a current ‘i’ is placed in a uniform magnetic field B.
The area enclosed by the loop is A. If there are turns in the loop;.the torque acting
on the loop is given by (PMT MP 1994)

1) ni(AxB) 2) ni(AB) 3) (iA:EJ % (VSTEJ

23. An infinitely long conductor PQR is bent to fom a-right.angle as shown. A current |

flows through PQR. The magnetic field due to'thiswrrent at the point M is B1. Now

another infinitely long straight conducter QS is camnected to Q so that the current is
I/2 in QR as well as in QS, the current in-PQ remaiing unchanged. The magnetic

field at M is now By. The ratio B1/B2s given by

'oM
‘R
1) 1/2 2)1 3) 2/3 4) 2

24. Figure shows-three long straight and parallel anductors A, B and C carrying

currents'3A, 1A and 2A respectively. A length of & m of the wire B experiences a

force of
Al B C
3 1AL 2A
3¢l 4¢
1) 1072 from left to right 2) 16° from right to left
3) 5x10°N fromLto R 4) 5x10°N from R to L
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31.
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A rectangular coil of wire of 100 turns andLOx 15n size carrying a current of 2Amp.

is in a magnetic field of induction 2x10°wb /m*. If the normal drawn to the plane of

the coil makes an angle Fwith the field, then the torque on the coil is

1) 3x10°N-m 2) 3x10°N-m 3) 3/3x10°N-m  4) 3/3x10°N-m

A galvanometer of resistance 150 ohm is shunteuich that only 1/11 of the main
current flows through the galvanometer. The resistace of the shunt is,
1)5W 2) 10 W 3)15W 4) 25 W

A galvanometer has coil of resistancece and shows full deflection atoous. The
resistance to be added for the galvanometer to woras an ammeter of range 10mA is
nearly

1) 050 In series 2)p.s0 in parallel 3)s.00 In series 4¥%.00 in parallel
When 0.005A current flows through a moving coilgalvanometer, it gives fullscale
deflection. It is converted into a voltmeter to red 5 Volt, using an external resistance
ofe7sa. The resistance of galvanometer in ohms is

1) 5 2) 10 3) 15 4) 25

A galvanometer of resistance 40 .and-current passing through it is 10QvA per
divison. The full scale has 50 _divisions. If itsiconverted into an ammeter of range

2A by using a shunt, then the resistance of ammetes

1) 2% 7y iy 3) 0.00 4) 0.40
399 399

An electrical meter of internal resistance0Q gives a full scale deflection when one milliampere
current flows through it. The maximum current that can be measured by using three resistors of
resistance12Q each, in milli ampere is [D04 M]

1) 10 2) 8 3)6 4) 4

In a galvanometer, a current of 1uA produces a deflection of 20 divisions. It has a
resistance o10Q . If the galvanometer has 50 divisions on its scabnd a shunt of 2.5Q

is connected across the galvanometer, the maximunurcent that the Galvanometer
can measure now is

1) 10uA 2012.5uA 3) 9.5uA 4) 25uA
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Two parallel horizontal conductors are suspendeby light vertical threads each of

length 75cm. Each conductor has a mass of 0.4 gmrpa. When no current flows
through them, they are 0.5 cm apart. When same cuent flows through each
conductor the separation is 1.5 cm. The value andréction of current is

1) 1.4 A in same direction 2) 1.4 A in oppositeedtion

3) 196 A in same direction 4) 196 A in oppositeidection

A horizontal rod of mass 10g and length 10cm @aced on a smooth inclined plane of
an angle o60° with the horizontal with the length of the rod parallel to the edge of the
inclined plane. A uniform magnetic field of inducton B is applied. vertically
downwards. If the current through the rod is +/3A,the value of B for'which the rod
remains stationary on the inclined plane is

1) B=m 2)B=2mr 3)B=3m 4) B=4n

Two long parallel wires carrying currents 2.5Aand [~amp in the same direction
(directed into plane) are held at P and Q respectaty ‘as shown. The points P and Q

are located at 5 m and 2m respectively from a cofiear point R. An electron moving

with a velocity of 4 x 1® m/s along positive X‘axis experiences a force a3k 16-20N
at the point ‘R’. The value of | is
f)% f)% (R)—>X
25A S Im\/<ﬁ>

<m -,

1) 4 A 2) 6.A 3)8A 4)1A
A galvanometer has resistance G and Currenglproduces full scale deflection. gis

the value ofithe shunt which converts it into an ameter of range O - | and $ is the

value of shunt for the range 0 - 2I. The ratio of $and S is

A 21 -1,
1)5(2I—IJ 2) T 3)1/2 4) 2

g

A galvanometer having a resistance &0Q, gives a full scale deflection for a current
of 0.05 A. The length in meter of a resistance wiref area of cross section 2.97 x 18

cm?2 that can be used to convert the galvanometer intan ammeter which can read a

maximum of 5A current is ( specific resistance oftte wire =5x10'Q-m
1)9 2) 6 3)3 4)1.5
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37. A particle of mass ‘m’ and charge ‘g’ moves wiki a constant velocity ‘v’ along the
positive x - direction. It enters a region containig a uniform magnetic field B
directed along the negative Z-direction, extendingrom x = a to x = b. The minimum

value of ‘v’ required, so that the particle can jus enter the region x > b is

1) 98 2) a(b-2)8 3) @B 4) q(b+a)B
m m m 2m
Key
11 2)3 3)3 4) 4 51
6) 3 7) 2 8)3 93 10) 3
11)3 12) 3 13)4 14)3 15)3
16) 4 17) 3 18).4 19) 3 20) 3
21) 2 22) 1 23) 3 24)4 25)2
26) 3 27) 2 28) 4 29) 1 30) 3
31)2 32) 2 33)1 34)1 35) 2
36) 3 37) 2
Hints

23.B, = y7A By = o, Mol 12 _ 344,
4 47ty 47tr 8rrr

24,
3 2

3x 102 4x10°

=2x10" x 0.5{

F.=10° (1—%) = 5x<10° from left to right
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25. T=Bi ANsind=2x10% x X 1 18 10x 10@}2

=3x10° N-m
26. s=_C = 190 _1e0
i 11
—-1 =-1
g 1
27. 5=-S_ = 503 = 2% 050 Parallel.
I——l 10x10 a 100-1
ig 100x 10°

28. V=i (G +R)= 5=5X103(G +975)= G = 250

29.ig:50x100x1d3:5x103A

G 40 40
S=— = =
2 ;3%
H 3
I g 5x10
12

30. G=20Q S=—=4Q igzlmA
3

(G+S) _1x24 _

i=i 6 mA
¢ s 4
50 5
310 =2 x1 uA==uA
0 "0 T HATRH
=t =i G 32250155 4
G+S S « 225

32. F=mg Tand

12

Ml

=mg Tand.
2m

2x 107 i 75 _'mg 0.5¢ 10
15 |

150%.107 i?
15

., 2%x9.8

=4x10" x 9.8 0.5¢< 10

=1.96= i = 1.4A inopposite direction

33. Bilsina=mgsind 6=60 p= 96 66 3

V3

B/3x10x 102><%= 10¢ 10°x 187 a =90-66-

B=m
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34.
qv(B,+B,)=F
1.6%x10%x 4 1(5(”°x2'5+ Hol j=3.2x 10
27Tx5  2irx 2
2x10Mx 2x 10— {1“—}: 10°
2 2
1+|_:§:>|:4A
2 2 2
35 Slz IG Sz_mi
- 21
Ig Ig
Sl_ZI_Ig
S 1-1,
36. S= iG - 550 -0
g 2 g 9
g 0.05
_Pl_ _SA
P
50 2.97x 10 x 10 _
| = —x - =3m
99 5x10
37. F=ma=qv B:>mv2:q!B
' e 2d 2
V=ﬁbutd:x2—x1:b—a
qu(b—a)B
m
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