EL ECT RO M AG NETI s M ®  Magnetic induction 'dB' due to a small
element of the conductor of length 'dl'
SYNOPSIS carrying a current I is given by :
® INTRODUCTION: s
. . U, idlsin@
® A current carrying wire is surrounded by a dB= P —
magnetic field. This was first discovered by d r o
Oersted. This is called magnetic Due to the total conductor it will be,
effects of electric current. B= J' dB
®  Ampere’sright hand grip rule: If a straight
) e ®  Invector f
conductor is held in right hand such that the vectororrm,
thumb points in the direction of the current
then the direction of the curl of the remaining o
fingers gives the direction of the line of force. Uy idlxr 3
®  Maxwell’s cork screw rule: Ifthe direction dB~ 4, i
of the movement of a right handed cork _ ) _ _
screw represents the direction of currentin || ® ~ Magnetic Induction on the Axis ofa Circular current
a wire then the direction of rotation of the carrying coil is:
head of the screw gives the direction of the U, nir’
line of force , i.e., direction of the magnetic ° B= RS
field around it. 2(r* +x7)
® AMPERE'.S LAW: o . Where n is the number of turns, 't' is the
®  Theline integral of the magnetic induction radius of the coil and 'x' is the distance of
over aclosed loop isequal to £, times the the point from the centre of the coil.
current (I) passing through the area bounded Case (A): Atthe center of coil (x=0)
by the loop . B Uoni
[ Bdl =g 2r
. . . . 7 2
®  ic.thework donein moving a unit N—pole Case (B): Ifx >> 1, then B= /“o’”}” :Ba%
around a conductor carrying current is 2x X
1, Iwhich is a constant. It does not depend The magnetic induction at the centre of circular
upon the radius of the circle in which it is current carrying arc, subtending angle ¢ at center
moved. i
. . . ‘< B= “_0( 9) h s .
®  The Magnetic Induction at any point due to 1S 4y ) Where s in radians
a straight conductor is directly propomonal ® 1)If g — 1, that s for semi circle
to the strength of the current in the
conductor, and is inversely proportional to
the distance of the point from the conductor. m
Boci ) S i ’
r- g -r
l. ~ ‘/_ﬂ-\)/
Boc— v
r
My 1
T AL
4r
Where 11 is the permeability of free space, i
B, =4mix 107 henry m™. 2)If 9 =2 thatis foracircle B= ,u20
®  BIOT-SAVART'S LAW : :
®  Magnetic Induction at a distance from an
arbitrary shaped conductor is found using
Biot-Savart's Law.
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o Ifn=1;B=42"
2r
®  For halfa circular Loop, n=1/2
B = (u, 1/4r)

®  The magnetic moment of a circular coil of
area'A' carrying a current 'i' and having 'n'
turnsis, M=ni1A

®  Ancelectron (Charge '¢') revolving around the
nucleus in an orbit with a speed ‘V’ then the
magnetic field mduction atit’s centre is

_ M Ve

 4xr?
®  Alongsolenoid carrying a current acts like
abar magnet, B= x  ni along the axis of
the solenoid. Where, n is the number of turns

®The Magnitude of the force is givenby F=q 'V
Bsing In vector form F = q (y/xB ) where

9 is the angle between 7 and g

Fore finger — field (B) Central finger —
charge (q) Thumb — Force (F)

® i) When 6 =0 or 180°, F = 0 charge moves
in a straight line

i1) When g =9(° F=Bqv charge moves in a
circular path

iii) For any other angle charge moves in a helical
path.

® When a particle of mass 'm' and charge 'q' is
moving perpendicular to a uniform magnetic field
of Induction 'B' with a velocity 'v', it describes
acircular path of radius 'r' then,

permeter length. mv. v’
r=_4 (since,qvB= )
1 qB
Atthe ends of long solenoid, B = o ol B
14 — q—
FIELD DUE TO AN INFINITE LONG frequency n'= o
STRAIGHT CONDUCTOR:
) . 2run
e B- nyi)z Time period 'T'= q—B
W he; . rent through the nand T are independant of the radius of the circular
d B, h dicul path it describes.
flf“t‘ g M & N eﬂf’erpeg lf“ ar|l7)  FORCE EXPERIENCED BY A CURRENT
. Fls S ’fn © ‘;ﬁn ue Or'ﬁ CARRYING CONDUCTOR PLACED IN A
e | ength the magnetic MAGNETIC FIELD:
mnauc |, - ®  [facurrent carrying conductor is placed in
B y7N Si S amagnetic field of induction 'B' such that,
= Yrr SN0, 7SinG,) its length (L) is perpendicular to the field then
® [fthe point P lies along the axis of the conductor it experiences maximum force given by
then B=0 F=BiL
® [fthe point P lies at a perpendicular distance r Where ‘1 is the current flowing through the
from one end of an infinitely long conductor then conductor
magnetic induction at P is. ®  [fthelength makes an angle @ with the field
. then,
Hy - - -
= anr F=BiLSingor r = ;L X B
Similarly for conductor of finite length perpendicular ® FORCE BETWEEN TWO INFINITELY
. LONG PARALLEL CONDUCTORS
to one end, B="sin 6 CARRYING CURRENT:
zr ®  Force experienced per unit length of each
FORCE EXPERIENCED BY A CHARGE conductor is,
INAMAGNETIC FIELD: F i
®A movingchargeinamagnetic field experiences a force. f= 7= ’L;‘)—‘
The direction of the force is given by Fleming's left o wr )
hand rule. Forefinger, Central-finger and the thumb wherei,1,, are the currents flowing through
show the direction of field, current and the direction the two conductors, r is the distance
ofthe motion of the charge respectively. between them.
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®  Force experienced by a length 'J' of each

conductoris  F = “e2s L1
2rr

®  [fthe currents in the parallel conductors are
in the same direction then they attract each
other. If the currents are in opposite
direction then they repel each other.

®  When asmall conductor 'PQ' of length '
carrying a current'T ', is in equilibrium above
an infinitely long conductor carrying current

1,1

Il #014 —
L, then "y mg

Where mg is the weight of PQ and r is the
distance between the conductors I, and I,
are in opposite directions.
®  [fPQisbelow the infinitely long conductor,
then I and I, must be in the same direction.
®  [f two stright parallel current carrying

conductors with current i,i, (i, >, ) are

seperated by a distance ‘d’ then distance of

d

x=
null point from conductor ;, is [12) +1
ll
+ve for the currents in the same direction.
—ve for the current in the opposite direction.
® TORQUE ON A CURRENT CARRYING
COIL IN A UNIFORM MAGNETIC
FIELD:
®  [fthe plane of the coil makes an angle '@’
with the direction of the field of induction B
then
7 =n]AB Cosg= MBcos®
Where 'A' is area of the coil of 'n' turns
carrying a current | and magnetic moment
ofcoil AMf =nl4.
®  [fthe normal drawn to the plane of the coil

Itis used to measure currents of the order
of 107 A.

The horse - shoe type of magnet provides
the radial field with the help of cylindrical
poles and soft iron cylinder

The coil in MCG is suspended by a phosphor
bronze ribbon and it provides the restoring
torque.

The deflections are measured with a lamp
and scale arrangement.

The current through the MCG,

C
1= (ﬁj 0 =Ko
Where 'K' is called as galvanometer
constant and 'C' is the couple per unit twist
of the suspension fibre.
I - © graph is astraight line passing through
the origin (@ on'Y - Axis, [ on X - Axis)
Slope of the graph = (nBA)/C
Current sensitivity of the galvanometer =
g/1 =(mBA)/C
The Current sensitivity can be increased by,
a)  increasing the number of turns
b)  increasing the area of the coil
c) increasing'B'
d)  decreasing'C'
Voltage sensitivity of the galvanometer,
=9/V =(nBA)/CG
Where G is the resistance of the
galvanometer
Table galvanometer is also a moving coil
galvanometer in which the deflection of the
coil and hence current is directly read by
the motion of the pointer of the scale.
The sensitivity of a table galvanometer is less
than that of a MCG..
If we pass same current through different
galvanometers, then the galvanometer which
shows more deflection is more sensitive.

makes an angle ' ¢ 'with the direction ofthe || ®  TANGENT GALVANOMETER (TG):
magnetic field then. ®  Jtisamoving magnet galvanometer used to
7 =n[ABsin @ measure current
— - = _ ®  Jtisless sensitive than MCG. It can measure
I tor fi = =
nvectorform 7 =nl (AxB)= MxB current of the order of 10 A.
Magnetic moment of the coilisM=n] A
2rB
® MOVING COIL GALVANOMETER 1S L units £ = "Bi |tan @ = K tan @
(MCG)! o Hoh
®  Jtworks on the principle that a coil carrying
current when placed in uniform magnetic _
. I =Ktan g
field experiences a torque.
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Where K is called as T.G. constant { Shunt resistance,
(or) reduction factor of T.G. 1 G
r-radius in meter g=—
-1,
B,, = Horizontal component of earth
magnetic field in Tesla. Where 1, is the full scale deflection current
[ —s current in amperes of the galvanometer, |is the maximum
current to be read on the ammeter.
° [ = (10rHj tan g in C.G.S. Units ®  Inelectrical circuits, an ammeter is always
2nn connected in series.
[ =Ktan g ®  The internal resistance of an ammeter is low.
Where K is called as T.G. constant An Ideal ammeter should have zero
(or) reduction factor of T.G. resistance.
r —radius of coil of T.G. in centimeters ® By shunting a galvanometer, the sensitivity
H — Horizontal of component of earth decreases.
magnetic field in oersteds. ®  When increasing the range of an
] — current in amperes ammetet,
®  Theunitof K is ampere g = (i]
®  Itisportable n-1
ADVANTAGES OF (MCG) OVER (TG) : Where n=new range/old range
®  Thescaleis linear ®  TheP.D. across the terminal of an ammeter
®  Itisunaffected by external magnetic material is negligible.
(or) magnetic fields. ® VOLTMETER:
® It need not be adjusted in a particular ® A galvanometer is converted into a
position. Voltmeter by connecting a high resistance in
®  Itcanbeused at the poles also series to 1t.
® [tis more sensitive. ®  Theresistance 'R' that should be connected
SHUNT to galvanometer in order to convert it into a
1 Iq ,‘g\ voltmeter is,
=k
L)IS_MW\_‘ R = IL -G
d =1 g + I s ¢ . .
IS where 'V'is the maximum Voltage to be read
° .= G+s with the converted Voltmeter.
®  To change the range,
IG R=(n-1)G
o L= Gg+s Where, n=new range / old range
®  Resistance of Voltmeter is (G+R)
PY L S ; o _ S ®  Theinternal resistance of a Voltmeter is high.
LG rG+se An Ideal Voltmeter should have infinite
I G resistance.
75 = G+S ®  Inelectrical circuits, the voltmeter is always
connected in parallel.
®  cffective resistance of the circuit is, G5 ¢ The‘ (;urrent drawn by a voltmeter is
G+S negligible.
® A shuntis a small resistance connected in ®  Voltmeter is converted into ammeter by
parallel to a sensitive device to protect it from connecting a low resistance in parallel with
damage due to large currents. it.
AMMETER : ®  Ammeter is converted into voltmeter by
® A galvanometer is converted into an connecting a high resistance in series with it.
ammeter by connecting a low resistance in
parallel called shunt resistance.
SR. PHYSICS 170 ELECTRO MAGNETISM




CONCEPTUAL QUESTIONS 10.  Alightbody is hanging at the lower end of a vertical
The intensity of magnetic induction at the centre of spring. On passing current in the spring, the body
a current-carrying circular coil is B, and ata point 1) Rises up 2) Goes down
on its axis at a distance equal to its radius from the 3) No change 4) Oscillates up & down
centreis B),thenB /B, is 11.  Fora given distance from a current element, the
1 1 magnetic induction is maximum at an angle
D22 2 m 3) ﬁ 4) 2 measured with respect to axis of the current.
The magnetic field due to a current element is ) 37/d 2)x ,/4 3_) /2 i 27
independent of ; 12. Thework don§ inmovinga qnlt n—polg round a
1currentthroughit ~ 2)distance from it gonductor carrying currc;nt ina ctlrcle‘ qf radlqs 10cm
3)its length 4) nature of meterial is w. The work done in moving it in a circle of
If we double the radius of a current carrying coil radius 20cmis.
keeping the current unchanged ,the magnetic field Hw 2)2w 3) w2 4) 4w
atits centre 13. A straight wire of diameter 0.5 mm carrying a
1) becomes four times 2) doubled current of 1A is replaced by another wire of
3) remains unchanged 4)halved 1 mm diameter carrying the same current. The
If we double the radius of the coil keeping the strength of magnetic field far away is
current through it unchanged,the magnetic field on 1) Twice the earlier value
its axis at very very far away points 2) half of the earlier value
1) becomes four times 2) is doubled 3) Quarter of'the earlier value
3) remains unchanged 4) halved 4) unchanged
A current carrying coil is placed with its planein || 14, Magnetic lines of force due to a straight conductor
the magnetic meridian of the earth. When seen from carrying current are
the; eastside a c}ockwisg current is‘set up in the 1) Straight lines 2) Elliptical
coﬂ.Tl(;e magnetic field at its centre will be directed 3) Circular 4) Parabolic
tlc;Veri;t; 2)south  3)west 4)east 15.  The magnetic field 4g due to a small current
A current carrying power line carries current from element dl at a distance | and carrying current ‘i’
west to east . The direction of magnetic field Im .
aboveis 5
1) north to south 2) south to north — (dixr — oy, L dixr
3) east to west 4) west to east 1) 8= %{T] 2) 8= f_”’ [F_J
A metallic pipe carries direct current. Which of
the following statements about the existence of — oy, o dixr — o, (dixr
magnetic field is true? 3)dB = [T] 4) dB= El[ o J
1) it exists outside only
2)it exists inside only 16. Magnetic effect of an electric current was
3) it exists both inside & outside discovered by
4) it exists neither inside nor outside 1)Ohm  2)Faraday 3) Oersted 4)Ampere
A current carrying wire produces in the neighbour || 17.  Anelectric charge in uniform motion produces
hood 1) An electric field only
1) Electric and magnetic fields 2) A magnetic field only
2) Electric field only 3) Magnetic field only 3) Both electric and magnetic fields.
4) No field. 4) No such field at all
Two circular coils of equal radius carrying currents || 18. A current ‘i’ amp flows along an infinitely long
i,,1, in opposite direction are at a large distance straight thin conductor. Then the magnetic induction
‘d’. The distance from the first coil where the at any point on the axis of the conductor is
resultant magnetic induction is zero is .
o M2 My 1
J d d ] d 3 1)infinity 2)zero  3) 4 i
D1k 2) 1( 3) 1{’@’ 4 1+[’?j
1 1 ) L
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19. A current ‘1’ flows along an infinitely long straight || 25. Which of the following characteristics is
copductor. Ifr is the perpendlcular distance ofa independent of the angle between v/ and
point from the middle point of the conductor then . .
.. . . 1) Momentum 2) Radius of helical path
the magnetic induction B is given by 3) Angularspeed  4) Both 1and 2.
1) B = Mo 20 2) B = M B 26. A positively charged particle fall vertically
4z 1 am v downwards. The horizontal component of earth’s
g o Mo 7 B o Mo 27i magnetic field will deflect it towards
NB=r T M 1) West 2) East 3) South 4)North
20. A current ‘i’ flows along an infinitely long straight || 27. Anelectron and a proton enter a magnetic field
conductor. If ‘r’ is the perpendicular distance of with equal velocities. The particle that experiences
apoint from the lower end of the conductor, then more force is
the magnetic induction B is given by 1) Electron 2) Proton
4. 2i u. 3) Both experience same force
1) B = ﬁ — 2) B = ﬁ - 4) It cannot be predicted.
‘ ‘ 28. Anelectron and a proton enter a magnetic field at
3) B = Ho 7 4) B = Mo 270 right angle to the field with same kinetic energy.
4 Ar r The correct statement is
21.  Along straight thin conductor has a current of’1’ 1) Trajectory of electron is less curved
ampere. The magnetic induction B away from the 2) Trajectory of proton s less curved
conductor at adistance ‘r’ from its axis varies as 3) Both are equally curved
shownin 4) Both move along straight line paths
B 29.  Aproton and an electron enter a region with equal
EE speed in which a magnetic field is suddenly
switched on. The force experienced by them are
b 1) Equal and opposite
a) ; ) 2) Different in magnitude but same in direction
(0,0 r (0,00 T 3) in the ratio of 1840
' 4) Same in magnitude and direction
B B 30. The following cases in which no force is exerted
by a magnetic field on a charge is
1) Moving with constant velocity
o) d) 2) Movingin acircle.
3) Atrest 4) Moving along a curved path.
'{'::'1 o r '{':'1 o) r 31. Two streams of electrons are moving parallel to
) b 0 d each other in the same direction. They
) a ) 3) ¢ ) ) 1) Attract each other 2) Repel each other
22. Ifthe angular momentum of an electron revolving 3) Cancel the electric field of each other
inacirular orbit is L, then its magnetic moment is 4) Cancel the magnetic field of each other
I)eLm  2) eL/m 3) eL/2m 4) zero : '
4 . ) 32. A magnetic field exerts no force on
23.  Ancelectron is projected parallel to electric and 1) a stream of electrons
uniform magnetic fields acting simultaneously in the 2) a stream on protons
same dlre.cthn .The electron o 3) Unmagnetised piece of iron
1)gains kinetic energy 2)loses kinetic energy 4) Stationary charge
i)m"ves all"ng C“"“laé’ Pl?‘th ) 33.  Anelectron beam is moving from left to right of the
24 A)moves aongapara ? e pat i cul h with observer and magnetic field is acting vertically
o prgton 18 rotat.mg along a cirewlar p ath wit upwards the direction of force acting on electron is
kinetic energy K in a uniform magnetic field B.If 1) Towards the observer
the magnetic ﬂeld ismade fqur times, the kinetic 2) Away from the observer
energy of rotation of proton is 3) Downwards 4) Upwards
1) 16K 2)8K 3) 4K 4K '
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34. A chargedparticle enters into a uniform magnetic || 43. A charge qis moving with a velocity parallel to a
field the parameter that remains constant is magnetic field. Force on the charge due to
1) Velocity 2) Momentum magnetic field is
3) Kinetic energy 4) All the above. 1) QVB 2) QB/V 3)Zero 4) Bv/q
35. A charge moving with velocity V in X directionis || 44. Ifthe direction of the initial velocity of the charged
subjected to a field of magnetic induction in the particle is perpendicular to the magnetic field, the
negative X direction.As a result the charge will orbitwill be
1) Remain unaffected 1) A straight line 2) Anellipse
2) Start moving in a circular path in y-z plane 3) Acircle 4) Ahelix
3) retard along X - axis 45. Ifthe direction of the initial velocity of a charged
4) Move along a helical path around X - axis. particle is neither along nor perpendicular to that
36. The mono energetic beams of electrons moving ofthe magnetic field, then the orbit will be
along +y direction enter a region of unform electric 1) A straightline 2) Anellipse
and magnetic fields. If the beam goes straight 3) A circle 4) A helix.
through these simultaneously then field BandE || 46. A free charged particle moves through a magnetic
are directed respectively along field. The particle may undergo a change in
1) -yaxis and -z axis 2)+z axis and -x axis 1) Speed 2) Energy
3) +xaxis and - x axis 4)-x axis and -y axis. 3) Direction of motion
37. Aunit N-pole is placed on the axis of a circular 4) Magnitude of the velocity
coil carrying current in anti-clockwise direction. It || 47.  Particles having positive charge occasionally come
experiences a force with high velocity from the sky towards the earth
1) Towards the coil ~ 2) Perpendicular to the coil on account of magnetic field of earth, they would
3) Away from the coil 4) Parallel to the coil. be deflected towards the
38. An ¢ -particle moves from E to W in a magnetic I)North 2) South 3) East 4) West
field perpendicular to the plane of the paper and || 48. Anelectron of mass ‘m’ is accelerated through a
into the paper. The particle is deflected towards potential difference of V and then it enters a
1) East 2) West 3) South 4) North magnetic field of induction B. normal to the lines
39. Two streams of protons move parallel to each of force. Then the radius of the circular path is
other in the same direction. They will
1) Attracteach other 2) Repel each other 1 \/ﬁ 2) / 2L’;1 3) [2@ 4) / 22ﬂ
3) Neither attract nor repel 4) Rotate. m eB eB e’B
40. A charged particle moving in a magnetic field || 49 A rectangular loop carrying current I is located
experiences a resultant force near an infinite long straight conductor carrying
1) Inthe direction opposite to that of field. current [ as shown in the figure. The loop,
2) In the direction opposite to that of'its velocity. ; e
3) In the direction perpendicular to both field & 4
its velocity T ¥
4) Inthe direction parallel to the field. | ‘
41. Anelectron is projected in the same direction of _ )
uniform magnetic field. Then 1) remain stationary
1) The electron turns to right 2) is attracted towards the wire
2) The electron turns to left 3)isrepelled away from the wire
3) The electron velocity remains constant 4) will rotate about an axis parallel to the wire
4) The electron velocity decreases in magnitude. 50. A current carrying wire is placed along east and
42. The force acting on a charge ‘q’ moving with a west in a magnetic field directed north wards. If
velocity V in a magnetic field of induction B is the current in the wire is directed east wards, the
givenby direction of force on the wire is
o 1) Due west 2) Due south
1 a4 %) VxB 3) q(\—/xﬁ) 2) U‘} §)q 3) Vertically upwards4) Vertically downwards
VxB q
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51. Thedirection of the magnetic field producedbya || 60. The sensitivity of a moving coil galvanometer
linear current is given by increases with the decrease in
1) right hand thumb rule 1) Number ofturns  2) Area of coil
2) Fleming’s lefthand rule 3) Magnetic field  4) couple per unit twist
3) Joule’s law 4) Ampere’s law 61. Thesensitivity of a tangent galvanometer increases if
52. Immediately below the current carrying wire a 1) Number of turns decreases
st{eam of electrons are proj ected parallel to the 2) Number of turns increases
wire as shown. They will be 3) Field increases
4) Number of turns remains same.
@ 62. If we want to change a galvanometer into an
1) accelerated to the right 2) retarded ?I)nil:‘ts rr:;tsr;;isel?;a;;rearﬁgmred .
3)deflected upward 4) deflected downward. 2) High resistance in parallel
53. Two parallel, long wires carry currents 1, & i . . .
.. . .o 2 3) Low resistance in series
(i,>1,) when the currents are in the same direction, the 4) High resistance in series
magnetic induction ata pointmidway between the two & . . . .
wiresisX. Ifthedirectionof i, isreversed, themagnetic 63. Acurrer.lt carrying loop is free.to turn 1naun1f9rm
induction becomes 2x, theni /i is magl.let.lc field. The loop Wlll .then come into
1 2) 2 3)3 4)4 equilibrium when its plane is inclined at
54. A straight horizontal conductor of length L meter 1) Zero degree to the direction of the field.
and mass M kg carries a current ‘i’ ampere. The 2) 45°to the direction of the field.
minimum magnetic induction which must exist in 3) 90° to the direction of the field.
the region to balance its Weight‘ 4) 60° to the direction of the field.
1) mg/iL 2)il/mg 3) mgl/i 4) mL/ig 64. Best method to increase the sensitivity of the
55.  Thedipole moment of a current loop is independent of moving coil galvanometer is to increase.
1) currentin the loop 2) number of turns 1) Radius of'the coil
3) area of the loop 2) Number of turns of the coil
4) magnetic field in which it is situated 3) External magnetic field
56. Thetorque acting on amagnetic dipole of moment 4) Both 1 and 2.
P when placed in a magnetic field is 65. The plane of the coil of tangent galvanometer is
)P B 2) P xB 3)P.B 4) P /B parallel to the magnetic meridian
57. Tangent law is applicable to a dipole placed in g Toavoid thetilnﬂuence Of:_arlt(};;is magfileﬁc field.
. u u To increase the magnetic field due to the current
two lrlnagﬁe‘uc fields B and Bo when i the coil.
1) B=B, 3) To make earth’s magnetic field perpendicular
2)B and B, are perpendicular to each other to that due to the current in the coil.
" 4) For some other reason.
3) pmakesanyanglewith g, 66. Tomeasure the resistance of a device using Ohm’s
4) B is directed opposite to %U law the mode.of cqnnection useq is
58. A magnetic dipole placed in two perpendicular 1) Ammeter 1n series, voltmeter n parallel
. _ — . o . 2) Voltmeter in series, ammeter in parallel
magnetic fields § and B, is in equilibrium making 3) both ammeter and voltmeter in series
an angle gwith g then. 4) both ammeter and voltmeter in parrallel
1) B=B, 2) Bcos ¢ =B sing 67. Among the following the true statement is,
3) Bsin 9 =B Cosg 4) B=B tan ¢ 1) Ammeter i.sahighres%stance galvanometer and
59. A currentcarryi nog loop in a unifo rn; magnetic field voltmeter is a low resistance galvanometer
will experience 2) Ammeter is a low resistance galvanometer and
1) Force only 2) torque only voltmeter is a high resistance galvanometer.
3) Both torque and force 3) Ammeter and voltmeter cannot be distinguished
4) Neither torque nor force. on the basis of their resistance.
4) None of the above.
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68. A galvanometer may be converted into ammeter || 77. Energy in a current carrying coil is stored in the
or a voltmeter. The resistance of the device so form of
obtained will be the largest in case of 1) electric field 2) magnetic field
1) Ammeter of range 1A 3) dielectirc strength 4) heat.
2) Ammeter of range 10A 78. A current loop placed in a magnetic field behaves
3) Voltmeter of range 1V like a
4) Voltmeter of range 10V 1) magneticdipole  2) magnetic substance
69. Toincrease the range of an ammeter, we need to 3) magnetic pole 4) all are true.
connect a suitable: 79.  Amongthe following the false statement is
1) Low resistance in parallel 1) Ammeter is connected in series and maximum
2) Low resistance in series current flows through it.
3) High resistance in parallel 2) Voltmeter is connected in parallel and potential
4) High resistance in series. is maximum
70. The galvanometer constant of a tangent 3) Ammeter is connected in series and current
galvanometer depends upon throughitis negligible
1) Earth’s magnetic field 2)Current in the coil 4) Voltmeter is connected in parallel and current
3) Magnetic field of the coil 4) None of the above. through it is negligible.
71.  Toincrease the range of a voltmeter weneed to || 80. A galvanometer with a shunt in parallel is used in
connect a suitable. seriesina circuit. Itis called.
1) high resistance in series 1) Ammeter 2) Voltmeter
2) highresistance in parallel 3) Ohmmeter 4) Multimeter
3) low resistance in series 81. Whatis the relation between voltage sensitivity
4) low resistance in parallel o, and the current sensitivity o, of amoving coil
72. A wire of length ‘L’ is made in the form of a coil in . . .
i ; . galvammeter? Given that G is the resistance of the
amoving coil galvanometer. To have maximum
sensitiveness the shape of the coil is galvanometer,
1) Circular 2) Elliptical 1) 0,=Go; 2) oy=0,/G
3) Rectaggular . 4) Square . . 3)o,0,=G 4) 6,0, =1/G
73. Inamoving coil galvanometer a radial magnetic : o . .
field is applied with concave magnetic poles, to 82. When a.current carryIng .COﬂ is placed in a uniform
have ’ magnetic field of induction B, then a torque t acts
. . onit. If | is the current, n is the number of turns
1) Uniform magnetic field . .
2) The plane of the coil parallel to field and A 1s'the face area of the 001.1 and the normal
3) Both 1 and 2 4) Neither 1 nor 2 to the coil makes an angle @ with B, Then
74. Regarding the connections of ammeter and a 1)t =BInA 2)t =B InAsing
voltmeter in an electric circuit, the true statment is 3) t=BInAcos g 4)t=BInAtang
1) Ammeter is connected in parallel and voltmeter || 83. A moving coil type of galvanometer is based upon
in series the principle that
2) Ammeter is connected in parallel and voltmeter 1) A coil carrying current experiences a torque in
in parallel magnetic field.
3) Ammeter is connected in series and voltmeter 2) A coil carrying current produces a magnetic
in parallel field.
4) Ammeter is connected in series and voltmeter 3) A coil carrying current experiences impulse in
in series. amagnetic field.
75. The sensitiveness of tangent galvanmmeter will be 4) All of these.
maximum if deflection initis tending to 84. A current carrying coil tends to set itself
1)0° 2) 30° 3)45° 4) 60° 1) parallel to an external magnetic field.
76. Theresistance of an ideal voltmeter is 2) Parallel to its own magnetic field
1) zero 2) infinity 3) Perpendicular to the external magnetic field.
3) finite, very small ~ 4) finite and large 4)Perpendicular to the geographic meridian
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85. If a galvanometer is shunted then which of the NEW PATTERN QUESTIONS
following is not true? 1. A flat circular coil carrying current has a
1) Effective range increases. magnetic moment £ .
2) Equivalent resistance decreases. a. i has only magnitude, it does not
3) Galvanometer becomes more sensitive have direction
4) Galvanometer becomes more protective. b. The direction of # is along the normal
86. A conducting circqlar lo.op of radigs ‘v’ car.ries a to the plane of the coil
constant current ‘i’ It is placed in a uniform c. The direction of x depends on the
magnetic field B, such that B, is perpendicular direction of current flow
to the plane of the loop. The magnetic force acting d. The direction of x does not change if
on the loop is the current in the coil is reversed
DirB, 2)2zriB  3) zero 4) z1iB, 1) aonly correct
87. Acoilofarea A, turns N and carrying current i1is 2) b and c are correct
placed with its face parallel to the lines of magnetic 3) d only correct
induction B. The work done in rotating the coil 4) b and d are correct
through an angle of 180° is 2. Assertion (A): The plane of the coil of tangent
1) iNAB 2)2iNAB 3) iNAB/2 4)zero galvanometer should be parallel to the magnetic
88. The restoring couple in the moving coil meridian
galvanometer is due to Reason (R): It makes the magnetic field of the coil
1) Current in the coil perpendicular to the horitzontal component of
2) Magnetic field of the magnet. earth’s magnetic field so that
3) Material of the coil. tangent law can be applicable
4) Twist produced in the suspension wire. 1) A and R are true and R is a correct explanation
89. A voltmeter has a resistance of g ohm and range of A
of V volt. The value of resistance used in series 2)Ais true and R is true
to convert it into voltmeter of range n volt is 3) both A and R are false
I)ng 2) (n-I)g 3) gin 4) g/n-1 4) A and R are true and R is not a correct
90. Anammeter has aresistance of G ohm and arange explanation of A
of ‘" ampere. The value of resistance used in || 3. Ifa charged particle is projected perpen dicular
parallel, to convert into an ammeter of range ‘ni’ to uniform magnetic field, then
ampere is a) force experienced will be perpendicular
DnG  2)(0-1)G 3) Gn  4) G/n-1 to the magnetic field and initial velocity.
KEY b) force experienced will be perpendicular
D1 2)4 3)4 4) 1 5)3 to the magnetic field and instantaneous velocity.
6) 1 1 8)3 9)3 10) 1 c) the work done by the magnetic field is zero.
11)3 12) 1 13) 4 14) 3 15) 4 d) the particle experiences both radial and
16)3 17)3 18)2 19) 1 20)2 tangential accelerations.
21)4 22)3 23)2 24)4 25)3 1) a, b, c are correct d is wrong
2602 27)3 28)2  29)1 30)3 2) all are correct
312 32)4 33)2 34)3 35)1 3) a, b are correct, ¢, d are wrong
36) 2 37)3 38)3 39)2 40)3 4)a,b, c are wrong, d is correct
41)3 42) 3 43)3 44)3 43)4 4.  Fourparticles (proton, deuteron, alpha particle and
46)3  47)3  48)2 492 50)3 positron) are projected perpendicular to uniform
S1)1 52)3 >3) 3 54) 1 35) 4 magnetic field with same momentum. The
56)2 >7)2 >8)2 59)2 60) 4 decreasing order of curvature of their paths is
61)2 62) 1 63)3 64) 3 65) 3 1) positron, proton, alpha particle, deuteron
66)1 67)2 68)4 69)1 70)4 D ha et
7M1 7)1 733 I3 75)3 3)pro on, positron, deuteron, alpha particle
) alpha particle, deuteron, positron, proton
76)2 772 781 79)3 80)1 4) positron, alpha particle, deuteron, proton
81)2 82)2 83)1 84)3  85)3 ’ ’ ’
86)3 87)2 88)4 892 90)4
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If a charged particle is projected perpen -dicular || 10.  Assertion (A): In M.C.G,, the deflection 'g" is
to guniform magpetic field, then directly proportional to the strength of the current
a) itrevolves in grcular path Reason (R): In M.C.G., the the torque
b) its K.E. remains constant experienced by the loop is BiANcos 9
©) 1.ts mom@turp remains constant 1) Ais correct, R is correct reason of A
d) its path is spiral 2) Both are wrong
1)only a, bare correct 2)only a, ¢ are correct 3) Both A and R are correct and R is not the
3)onlyb, d are correct 4) only a, d are correct correct reason of A
A proton is travelling due north. If a uniform 4) Ais correct, R is wrong
magnetic field is applied vertically down then the 11. A charged particle is projected perpendicu
particle lar to a uniform magnetic field. Arrange the
a) deflected towards west following in correct order.
b) revolves in anti clock wise direction A) The direction of momentum of the
¢) acquires acceleration particle changes
d) comes to rest B) The particle experiences a force
1)a,b, care correct 2)a, dare wrong C) The particle revolves in a circular path.
3) b, d are wrong 4) b, c, d are correct )A,B.C 2)BAC 3)CBA 4)C,AB
Ifa curr.ent carrying loop is placed in non uniform 12. A proton, an alpha particle and an electron
magh etl(_: field, then the loop ) are projected perpendicularly into uniform
a) ex'p criences ? force  b) experiences atorque transverse electric and magnetic fields. It is
©) WIH, develop induced current observed that proton travel underflected. Then
d) oscillates a) deflection for alpha particle > deflection
1) a, c are correct 2)a, b, c are correct for proton
3) b"?’d are correct. 4) a,b,d are correct b) alpha particle travels in clockwise, and electron
Consider the following statements: in anti-clockwise directions.
A) Tlm.e perlqd pfa charged particle in unlfgrm ¢) both alpha particle and electron travel without
magnetic field is independent of K.E of the particle. deflection
B) Tlm? period of a charged particle in uniform d) alpha particle gets deflected but not electron.
magnetic field .depends on th? angle 1) Only a is correct 2)Only b, ¢ are wrong
bet\yeen Velqc1ty and magnetic ﬁdd' . . 3) Only d is correct 4)a,b,d are wrong
C) Time period of a charged particle in uniform \| 13 gj,51vionized helium (x), ionized deuteron(y),
magnetic field is inversely propor tional to specific alpha(z) particles are projected into a uniform
charge. , maneticfield 3x 10* tesla with velocities 10° ms
DA’.B are correctand Cis wrong 1,04 x 10*ms™' and 2 x 10° ms™ respectively.
2) Ais correct, Band C arewrong The increasing order of ratio of angular momentum
3) A, Care correct and B is wrong fo magnetic moment s
4) All are correct Dx>y>z 2)x<y<z
Assertion (A): The magnetic field due to infinite 3)y<x<z 4)z>x>y
long cu.rrent carrying con‘ductor 18 inversely 14. Resistance of galvanometer Shunt resistance
proportional to the perpendicular distance of the A)200 0 2)50 O
given point. B) 100 b) 20
Reason (R): According to Biot-Savart’s law Ci 300 g c)) 50 g
Ba 1 The increasing order of sensitivity of ammete
r r constructed is
1) A is correct, R is correct but not the correct DHA,B,C 2)A,C,B 3)C,B,A 4)C,A,B
explanation of A 15.  Consider the following lists and choose the
2) Both are wrong 3) Aiis correct, R is wrong correct matching
4) Ais correct, R is correct and it is the correct List-1 List - 11
explanation of A a) Minimum sensitivity ~ e) [deal ammeter
b) Maximum resistance ) Ammeter
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¢) Zero resistance g) Ideal voltmeter 8. Awire carrying a current of 4 A is in the form of a
d) Infinite resistance h) Galvanometer circle. It is necessary to have a magnetic field of
I)a e, b>f,c>g,d—>h induction 1t x 103 T at the centre. The radius of the
2)a »>e,b—sh,c—oe,d>g circle mustbe
3)a sh,bsg,c—>f,d>a 1)0.08 cm 2)0.8 cm
4)a »>f,b—>h,c>g,d—a 3)8cm 4)80cm
9. Two concentric circular loops of radiir andr, carry
KEY clockwise and anticlockwise currents i1 and iz. If
1-2  2-1 3-1 42 5-1 the centre is a null point, i /i, must be equal to
6-1 7-2 84 9-] 10-3 D/, 2)rpk? 3)rp}?  drir,
11-2  12-4 132 14-1 152 10. A circular current carrying coil has aradius r. It’s
magnetic dipole moment is proportional to
NUMERICAL QUESTIONS Dr 2)r e Hle
LEVELI 11. A straight wire of length 0.5 metre and carrying a
current of 1.2 ampere is placed in a uniform magnetic
Astraight vertical conductor carries a current. Ata field of induction 2 tesla. If the magnetic field is
point 5 cm due north of it, the magnetic induction is perpendicular .tO t.he length of the wire, the force
found to be 20 uT due east. The magnetic induction acting on the wire is
atapoint 10 cm east of it will be 1)24N 2)12N
D5uTnorth  2)10uTnorth 3)30N 420N
3) 5 uT south 4) 10 uT south 12. A proton is fired with a s.peed of2‘>< 10 m/s at an
The magnitude of a current in a long straight conductor angle of 60° to thf: X- axis. If auniform magnetlc
to produce a flux density of 2 pu T ata distance of field of Q'l tesla is aPPheFi along the Y- axis, the
10 cm from the conductor is force acting on the proton is
105 A N1.0A 1)1.6V3 x 10N 2) 1.6 x 1074 N
3)0.25 A £2.0A 3)3.2V3 x 1074 N 4)3.2x 104N
Acurrentof’5 Ais flowing through a long straight copper 13. Ifthe distance as Wel.l as the cu.rrent in each of two
wire. The ratio of the magnetic inductions at distances parallefl current carrying wires is doubled, the force
of 1.0 cm and 2.0 cm from the wire is per unit length acting between them becomes
1) 1:2 2) 1:4 3)2 -1 4)4 1 l)doubled 2)remains same
A long straight cable contains 7 strands of wire each 3) quadrupled 4) halved
carrying a current of 5 A. The magnetic induction ata 14. Two conductors each of length 12 m are parallel to
distance of 2 cm from the axis of the cable is each other in air. The centre to centre distance between
1)5x10°5T 2)3.5x10°°T the two conductors is 15 cm and the current in each
3)35x104T H1.1x10°T conductor is 300 amperes. The force in newtons
A wire is bent in the form of a semi circle of radius between the conductors is
‘r’and carries a current of ‘1’. The magnetic induction 1)0.144 N 2)1.44N
at the centre of the semi circle is 3) 144N ) 4)0.12N ]
1) wif2r 2) w if8r 15. The force per um‘F length between two 19ng straight
3) uoi/4r 4) uoi/r cgndqctors carrying currents. 3 A each in the same
Aci;cular coil of radius 1 locm, carries a current of 2.5 direction and separated by a distance of 2.0 cm is
amperes. Ifit has 700 turns, the flux density at the 1)9x107"N/m  2)9>x10"°N/m
center of the coil is 3)9x107°Nm  4)9>x107*N/m
1)20 mT 2)10mT 16. A particle of mass ‘m’ and carrying a charge ‘e’ is
3)5mT 4)0.1mT ﬁreq perpendif:ular toa upiform magnetic indpction
The intensity of magnetic induction at the center of a Bwithavelocity v. The .tlm.e period of revolution for
circular coil carrying a current is B. If the number of the subsequent motion is given by
tums and radius are doubled, the intensity of magnetic 1) 2nB/me 2) 2me/Bm
induction at the center with the same current will be 3) 2nm/Be 4) 2nBe/m
1)2B 2)4B 3)B 4)B/2
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17.

18.

19.

20.

21.

22.

23.

(1PN

A proton of mass “m” and charge “e” is fired parallel
to a uniform magnetic field of induction “B”. The
radius of curvature of the path of the particle in the
fieldis

1) Be/mv 2)mv/Be

3) zero 4) infinity

A particle of mass ‘m’ and charge ‘q’ is fired
perpendicular to a uniform magnetic field of induction
‘B’. While the particle moves in a circular path in
the filed, its angular velocity is

m  Bm Bq q

DBq ¥7q D n Bm
A circular coil of 1 turn and area 0.01 m? carries a
current of 10 A. Itis placed in a uniform magnetic
field of induction 0.1 tesla such that the plane of the
circle is perpendicular to the direction of the field,
the torque acting on the coil is
1)0.1 Nm 2)0.001 Nm
3)0.01 Nm 4) Zero
A rectangular coil of wire of area 400 cm? contains
500 turns. It is placed in a magnetic field of induction
4x107 T and it makes an angle 60° with the field. A
current of 0.2 A is passed through it. The torque on the
coilis
1)8V3x 103 Nm 2)8x 10N m
3)8V3x 10“Nm 4)8x10*Nm
A rectangular coil of wire carrying a current is
suspended in a uniform magnetic field. The plane of
the coil is making an angle of 30° with the direction
of the field and the torque experienced by itis T, and
when the plane of'the coil is making an angle of 60°
with the direction of the field the torque experienced
byitis t,. Then the ratio
T,:T, 18
D1:V3 2)V3:1  3)1:3 4)3:1
The area of the coil in amoving coil galvanometer is 80
cm? and ithas 200 turns. The magnetic induction

of the radial field is 0.2 T and the couple per unit
twist of the suspension wire is 2x10-°Nm per degree.
Ifthe deflection is 4°, the current passing through it is
1)0.25 nA 2)2.5uA
3)25 pA 4) 250 pA
A galvanometer has a resistance 50 Q2 and is shunted
by a 0.5 Qresistor. The fraction of the main current
that flows through the galvanometer is

4)

25.

26.

27.

28.

29.

30.

31.

32. A voltmeter has an internal resistance of

is 1, and the total current into the combination is i,
then theratioi :1i,:1, is

1)1:10:11 2)10:1:11

3)11:10:1 4)10:11:1

The ratio of the resistances of a galvanometer and a
shunt connected to itis 50 : 1. The ratio of the
currents in the galvanometer and the shunt when the
combination is used as an ammeter is

1)49:1 2)1:49 3)1:50 4)50:1

A galvanometer with a coil resistance of 100 Q2 gives
a full scale deflection when a current of 1 mA is passed
through it. The resistance of the shunt needed in ohm
units to convert this galvanometer into an ammeter

ofrange 10 A is nearly
1)0.01 2)0.001 3)0.1 4) 0.099
The resistance of an ammeter measuring 1

ampere is 0.018 Q. It can be converted to an
ammeter measuring 10 ampere by connecting
1)0.18 ohmin series 2)0.18 ohm in parallel

3) 0.002 ohm in series 4) 0.002 ohm in parallel

A galvanometer having a total resistance of 8§ ohm is
shunted by a wire of resistance 2 ohm to convert it
in to an ammeter. If the total current in to the meter
is ], then the part of the current I flowing through the
shuntis

DI =021 2)1.=0381

3)[=21 4HI1 =81

A galvanometer of resistance 100 ohms is shunted
so that only 1/11 of the main current flows through
the galvanometer. The resistance of the shunt is

1)1 ohm 2) 11 ohms

3) 10 ohms 4)9 ohms

A galvanometer has a resistance 0f49 Q. [f2% of
the main current is to be passed through the meter,
what should be the value of the shunt

)20 2)1Q 3)2Q 4) 7 Q

A galvanometer of resistance 5 Q gives full scale
deflection for a current of 2 mA with a series
resistance of 995 Q) it can be used as

1) amicro ammeter reading up to 20 mA

2) avoltmeter readingup to 0.2 V

3) an ammeter readingup to 2 A

4) avoltmeter readingup to 2 V

1000
Q) and gives full scale deflection when 2 V is
applied across the terminals. Now a resistance of

1) 1/100 2) 1/101 4000 Q is connected in series with it. Then it gives
3) 1/10 4) 1/11 full scale deflection with
24. A galvanometer of coil resistance 100 Q is connected H8V 2)10V 36V 4)4V
to a shunt of resistance 10 Q2. The current through
the galvanometer is i, , the current through the shunt
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33.

34.

35.

36.

37.

Avoltmeter has internal resistance ‘r’ ohms and range
‘V’ volts. The value of resistance used in series to
convert it into a voltmeter of range “4 V"’ volts is
D4r 2)r/4 3)3r 4)1/3

A maximum current of 5 mA can be passed through a
galvanometer of resistance 40 Q2. The resistance to be
connected in series to convert it into a volt meter of
range 0—50 Vis

1)960 Q2 2)9960 Q2

3) 99,960 © 4) 19,960 Q

A tangent galvanometer properly adjusted gives a
deflection of 30° when a certain current is passed
through it. When the current is changed, then it gives
adeflection 0of45°. The ratio of the currents in the
two cases is

1)2:3 2)1:42
3)1:\/5 4)\/511

In a tangent galvanometer a deflection of 30° is
obtained with a certain current flowing thorough the
coil. Ifthe current is trebled, the deflection obtained
will be

1)45° 2)60° 3)90° 4)30°

In a properly adjusted tangent galvanometer, the
deflection for 1 A current is found to be 30°. Now

42.

45.

1)6,:0, 2)tan©, :tan 6,

3)tan 0, :tan O, 4)sin 0, :sin 0,

The flux linked with a coil of 100 turns each of area
100 cm?* when placed in a uniform magnetic field of
induction 0.2 T is found to be 0.1 Wb. The angle
made by the field with the plane of the coil is

1)60° 2)30° 3)90° 4)0°

43. A flux of 8.66 milliweber passes through a strip having

an area A =0.02 m”. The plane of the strip is at an
angle of 60° to the direction of the magnetic field B.
The value of Bis

1)0.5T 2)0.866T 3)0.25 T 4)0.433 T

44. If a flat circular coil of wire situated in a uniform

magnetic field is to be linked with maximum flux, the
normal to the plane of the coil must make an angle 6
with the magnetic field, then the value of 0 is

1)0°  2)60° 3)90° 4)30°

In a magnetic filed of induction is 0.9 Weber /m? a
linear conductor of 0.4 meter length is moving with
a velocity of 7 m/s. The value of maximum induced
emfwill be
1)2.52 volt
3) 6.28 volt

2)5.26 volt
4)0.26 volt

AMPERE’S LAW, BIOT - SAVART’S LAW &

APPLICATIONS

the coil is turned through 90° about the vertical axis, || 46. Two concentric circular coils A and B have radii
the deflection for the same current will be 25 cm and 15 cm and carry currents 10A and
1)60° 2)30° 3)90° 4)0° 15A respectively. A has 24 turns and B has 18
38. Two tangent galvanometers are connected in series turns. The direction of currents are in opposite
across a battery. The deflections in them are found order. The magnetic induction at the common
to be 30° and 60° respectively. The ratio of their centre of the coil is
tion factors i
reduction factors is 1) 120 4T 2) 480 o T
D31 2) 1:43
3)3:1 4H1:3 3) 420 4T 4) u,
i o 47. A wire of length 44cm is bent into a circle and a
39. Atangent galvanometer carrying a current of 0.8 A tof9.8A | dthroushit. The intensi
gave a deflection of 30°. Ifthe earth’s horizontal CUTTENLOT 7.0/ IS PASSCA TITOUSA It AC T ens@
component of magnetic induction were to suddenly of magnetic induction at the centre of the circle is
-6 -5
become one third of the usual value, the deflection é) 88' EZX I 1%;{1_ i) i;lSXllOQWT
for the same current will be ) 8.4x . . ) 44x . .
1)60° 2)45° 3)90° 4)30° 48. Algngwue carries a steady current. ‘It isbentinto
40. In a tangent galvanometer, the magnetic induction acircle ofone turn and .the magnet.l ¢ ﬁeld. atthe
roduced by the coil of wire situated in the magnetic centre of the coil is B. It is then bent into a circular
procuceed . loop of n turns. The magnetic field at the centre of
meridian is found to be equal to the horizontal o
, . the coil will be
component of the earth’s magnetic field. The ) nB N 1°B 1NonB  4) 2B
deflection produced in it will be ) " ) ! . )2n . ) 2n .
1)30° 2)60° 3)45° 4)90° 49 A mrcu%ar coil of .radlus R carriesa cgrrent i. The
41. Two tangent galvanometers are connected in series magnetic field at its centreis B The distance frorp
- . the centre on the axis of the coil where the magnetic
and a current is passed through the combination. If field will be B/S
the deflections in them are 0, and 0, the ratio of Il WHEDe B/o1S
their reduction factors is D 2R 2) 43R 3) 2R 43R
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

A coil of radius 7 meters, 100 turns carries a
current of 3A. The magnetic induction at a point

onits axis at a distance equal to /3 times its radius

from its centre is

1)7.2X10°wbm?  2)7.4X10%wbm?
3)7.5X10%wbm?  4)7.83X10wbm™

The magnetic moment of a single turn coil of radius
1 cmcarrying a current of (1/ 7 )A is (in S.I Units)
1) 100 2)10? 3)10*  4)10¢

The coils A and B having the radii in the ratio 1:2
carrying currents in the ratio 5:1 and have the
number of turns in the ratio 1:5. The ratio of
magnetic inductions at their centres is

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

Two circular coils are made of two identical wires
of same length and carry same current. If the
number of turns of the two coils are 4 and 2, then
the ratio of magnetic induction at the centres will
be

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

The magnetic induction ata point ata large distance
d on the axial line of circular coil of small radius
carrying currentis 120 4 T. At adistance 2d the
magnetic induction would be

D60uT 2)30uT 3)I5uT 4)240uT
Two circular coils have diameters 10cm and 20cm
with same number of turns. The ratio of the
magnetic field induction produced at the centre of
the coils when connected in series is

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

The magnetic induction at a point 0. 1m away from
a long wire which carries a current of

10A( 1, =4 7 x107 S.I Units) i

1) 2X10°T 2)4X10°T 3) 10°T 4) 6X10°T
The magnetic induction at a point 1cm away from
a straight, long current carrying conductor is found
to be 1X10°wb/m?. The current that is passing
through the conductor is

1A 2)0.5A 3)1.5A 4)2A

A circular coil of radius Scm has 169 turns carries
acurrent of 2.6A. The magnetic induction ata
point on the axis at a distance of 12cm from the
centre of the coil is

1)2T 2)4.2T 3)3.14X10“T 4)3.14X10°T
A circular coil has a radius of 16 cm and contains
50 turns. Ifacurrent of 2amp is passed through
the coil, the magnetic flux density at its centre is

FORCE ON A MOVING CHARGE
IN A MAGNETIC FIELD

60) A proton and an ¢ -particle enter a uniform
magnetic field at right angles to the field with same
speed. The ratio of the periods of ¢ -particle and
proton is
11:1 2)1:4 3)1:2 4)2:1

61. A Proton enters a magnetic field with a velocity of
2.5X10’ms™! making an angle 30° with the
magnetic field. The force on the proton is (B=25T)
1. 25X10""N 2) 2.5X10"N
3) 5.0X10"N 4) 7.5X10"N

62. A proton moving with a velocity of 2X10°ms™!
describes a circle of radius R in a magnetic field.
The speed of an ¢ - particle to describe a circle
of'sameradius in the same magnetic field is
1) 1X10°m/s 3)2X10°m/s
3)4X10°m/s 4) 8X10°m/s

63. A proton takes 10'%s to complete one revolution
inuniformmagnetic field. The time taken in another
orbit of double the radius in the same field is
1)0.5X10"%sec 2)2X10"%sec
3)4X10"%sec 4) 10 "%sec
FORCE ON A CONDUCTOR

CARRYING CURRENT PLACED IN A

MAGNETIC FIELD

64  Two parallel wires carrying current I and 21 in same
direction have magnetic field B at the midpoint
between them. Ifthe current 21 is switched off, the
magnetic field at that point will be
1)B/2 2) B 3) 2B 4)3B.

65. Two long straight horizontal parallel wires one
above the other are separated by a distance ‘2a’.
If the wires carry equal currents in opposite
directions. The magnitude of the magnetic induction
in the plane of the wires at a distance ‘a’ above the

upper wire is
Hof i M
D 2ra 2) 27a " 4ra
AN Aol
3) 2ra  4ra 4 3ra

66. Two straight parallel wires carry currents of
200 mA and 1A in opposite directions. Ifthe wires
are 20cm apart, the distance of the neutral point
from the 1 A wire is(in cm)
)5 2)15 3)20 4)25

67. The force on the linear conductor in magnetic field

1) 3.9X1 (1;4T 2)2X1 04]; is half the maximum value when it makes an angle
3)3.2X10°T 4)2.8X10*T OF cmmmmeeeee with the field
SR. PHYSICS 181 ELECTRO MAGNETISM




1) 30° 2) 60° 3)45° 4) 15°

68. Two long straight conductors are held parallel to
each other at a distance 0.3m. Ifthe conductors
carry currents 2A and 8 A in opposite directions,
the distance of the neutral point from the conductor
carrying smaller current is
1)0.06m 2)0.24m 3)0.18m 4)0.lm

69. Two long straight conductors are held parallel to
each other 7cm apart. The conductors carry
currents of 9A and 16A in opposite directions. The
distance of neutral point from the conductor
carrying 16A currentis
1) 9cm  2)16cm 3)25cm  4)63/25cm

70. The distance between two parallel wires carrying
current of 1A is Im. The force per unit length
between the conductors is
1)2X10'Nm™! 2)2X10'Nm™
3)4X10'Nm™! 4)4X10"Nm™!

71.  Two long straight parallel conductors are 2cm apart
and carry currents of SA and 10A in opposite
directions. The force per unit length of each

conductor is
1) 5X10°°Nm™ 2) 5X10*Nm™!
3)2X10°Nm™ 4) 5X10*Nm™!

72. Inan electric motor, wires carrying a current of
5A are placed at right angles to a magnetic field of
induction 0.8 T. If each wire has length of 20cm,
then the force acting on each wire is
1)0.2N  2) 04N 3)0.6N 4)0.8N

MCGAMMETER, VOLTMETER &TG

73.  Thesensitivity of a galvanometer of resistance 990
Q isincreased by 10 times. The shuntused is
1) 100 2) 1200 3)1100 4) 50 O

74  Acurrentof 107 A produces a deflection of 10° in
amoving coil galvanometer. A current of 10 amp
in the same galvanometer produces a deflection
of
11° 2) 0.1° 3)10° 4) (1/100)°

75.  When ahigh resistance ‘R’ is connected in series
with a voltmeter of resistance G, the range of the
voltmeter increases 5 times. Then G:R will be
1)4:1 2)1:2 3)8:1 4)1:4

76.  The coils in two moving coil galvanometers have
their areas in the ratio of 2:3 and number of turns
in the ratio 4:5. These two coils carry the same
current and are situated in the same field. The
deflections produced by these two coil will be in
the ratio of
815 2)15:8 3)81 4)1:4

77.

78.

79.

80.

81.

82.

83.

&4.

85.

A current of 0.5 A produces a deflection of 60°in
atangent galvanometer. The current that produces
adeflection of 30°in the same galvanometer is
1)0.52A 2)0.5/3A

3)0.5/ 2 A 4)0.5//3 A

A rectangular coil of length 10cm and breadth 20cm
is placed in uniform magnetic field of induction 20
Wbm™ . A current of 2A is passed through the
coil. If it consists of 100 turns, the torque
experienced is

1)40Nm 2)80Nm 3)4000Nm 4) 8000Nm
Ifaresistance of 20 ) is connected parallel to a
galvanometer of internal resistance 100 ohm, the
part of the current in the circuit passes through
galvanometer is

1)1/6 2)1/4 3)1/5 4)1/8

The maximum potential that can be measured with
a voltmeter of resistance 1000 ¢ is 6V.
Resistance that must be connected to measure a
potential of 30V with it is

1)4000 ¢ in Series  2) 6000 ¢ in Series

3) 12000 ¢ in Series 4) 2000 o) in Series

The resistance of a galvanometer is 100 . A
shunt of 5 () is connected to it to convert it into an
ammeter. The internal resistance of the ammeter
is

1)520 2)480 3)46 0 4420

A galvanometer of 100 ) resistance gives a full
scale deflection for one milliampere. The value of
the shunt to be connected so that it can be used to
measure a current of 10 ampere is

1) 100/99 0 2) 100/999 0

3) 10/9999 o 4) 100/9999 ©

A galvanometer of 25 () internal resistance is joined
with a shunt of 0.5 () . If the combination isused as
an ammeter, the ratio of the currents flowing through
the galvanometer and the shunt is

1)50:1  2)1:50  3)1:100 4)100:1

To convert a voltmeter measuring 15 V into a
voltmeter measuring 150V, if the resistance of the
voltmeter is 1000 ), the resistance to be
connected is

1) 10,000 ¢ in Series 2) 9,000 ¢ in Series
3) 11,000 ¢ in Series 4) 8,000 ) in Series
A galvanometer has a resistance of 99 ¢y . Itis
shunted with one ohm resistance. The ratio ofthe
currents flowing through the galvanometer and
through the shunt is

1)1:99  2)99:1 3)1:100 4)100:1
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86. A galvanometer has a resistance of 500 ¢y . Itis 1) 4X10°N-m 2) Zero

shunted so that 1/101™ of the total current flows 3)2X10°N-m 4) 10>N-m
through it. The shuntresistance is
D2qa 240 350 4o6q KEY

87. Ifashuntis to be applied to a galvanometer of || 01)4 02)2 03)3 04)3 05)3 06)2
resistance 50 () so that only 5% of total current || 07)3 08)3 09)4 10)2 11)2 12)2
passes through the galvanometer. Theresistance || 13)1 14)2 15)3 16)3 17)4 18)3
of shunt should be 19)4 20)2 21)2 22)3 23)2 24)1
11.63¢ 2)42¢ 3)350 42630 25)3 26)1 27)4 28)2 29)3 30)2

88.  Agalvanometer of internal resistance 100 () has || 31)4 32)2 33)3 34)2 35)3 36)2
afull scale deflection currentof ImA. Toconvert || 37)4 38)3 39)1 40)3 41)3 42)2
itinto a voltmeter of range 0-10V, the resistance || 43) 1 44)1 45)1 46)3 47)2 48)2

to be connected is 49)2 50)3 51)3 52)2 53)4 54)3
1) 9000 ¢ in Series 2) 10,000 ) in Series 55)2 56)1 57)2 58)3 59)1 60)4
3)9,900 ¢ in Series 4) 9,800 () in Series 61)3 62)1 63)4 64)2 65)4 66)4

89. Theratio of a shunt resistance and the resistance || 67) 1 68)4 69)2 70)2 71)2 72)4
of a galvanometer is 1:499. If the full scale || 73)3 74)1 75)4 76)1 77)2 78)2
deflection current of the galvanometeris 2mA, the || 79) 1 80)1 81)2 82)4 83)2 84)2

range of the ammeter is 85)1 86)3 87)4 88)3 89)4 90)2
D2A  2)14A 3)1.6A 4)1A 9D 1 92)2 93)1 94)1 95)2
90. A voltmeter has arange of 50V and has an internal LEVEL-II
resistance of 10°0hm. To convert it into a || 1. Acurrentof5 A flows downwards in a long straight
voltmeter to read upto 100V, the resistance to be vertical conductor and the earth’s horizontal flux
connected is density is 2 x 107° T. Then the neutral point is
1)2X10°Qy 2)10°0) 1) due north and 10 cm from the wire
3)3X10°Q) 4)0.5X10°Q) 2) due east and 10 cm from the wire
91. An ammeter has a range of 1A and an internal 3) due eastand 5 cm from the wire
resistance of 0.1 (). If another shunt of 0.1 () is 4) due westand 5 cm from the wire
connected across its terminals, its new range is 2. Two long parallel conductors are placed at right
1)2A 2)1.5A 3)1.8A 4)2.4A angles to a metre scale at the 2cm and 6 cm marks,
92. A milliammeter of 10 () . internal resistance has a as shown in the figure.

full scale deflection current of 10 mA . To read up

to 10 A, the resistance to be connected is YA LA 3A
1)100/999 ) . in parallel
2)10/999 (. in parallel
3)10/99 ¢ . in parallel 4)100/90 ) . in parallel
93. The internal resistance of an ammeteris 0.2 () . > X
. . o 2lem 6lcm
Its full scale deflection current is 10A. The P.D
across the terminals when a current of 5A is flowing They carry currents of 1 A and 3 A respectively.
throughitis They will produce zero magnetic field at the (ignore
D1V 2)1.6V  3)1.2V  4) 1.4V the earth’s magnetic field)
94. Inatangent galvanometer when a current of 1) 5 cm mark 2) 3 cm mark
(2/3)A passes, the deflection is 30°. If the deflection 3) 1 cm mark 4) 8 cm mark
is 60°, the current that is passing is 3. Asquare loop of side ‘L’ carries a clockwise current
1)2A 2)1.6A  3)18A 4)1.2A ‘1’ in all the sides. The magnetic induction at the
95.  Avvertical rectangular coil of sides S5cm X 2¢m has center of the square is
10turns and carries a current of 2A.The ) ) )
torque(couple) on the coil when it is placed in a Dzero  2) Ho 16_\/51 3) Ho 82i 4) Ho 2421
uniform horizontal magnetic field of 0.1T with its ar L ar L 4r L

plane perpendicular to the field is
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4. Astraight wire of length ‘L carries a current of ‘i’ || 12. A length of wire carries a steady current. It is first
amperes. A point ‘P’ when joined with the ends of bent to form a circular coil of one turn. The same
the wire forms an equilateral triangle. The magnetic length is now bent more sharply to give a loop of
induction at ‘P’ will be two turns of smaller radius. The magnetic field at the

1L 1 T i centre caused l?y the same current now will be
1) N 2) NS 3) NCTS 4) 47;L 1) a quarter ofits first value
. . ) ] 2) same as that of the first value

5. Awire ot.“length 10 cm s bent into anarc ofacircle 3) four times the first value 4) double of its first value
such thatit subtends.an angle of 1 radian at the.centre. 13. Two points P and Q are on the axis at distances r
[facurrentof 1 Ais passed through the wire, the and 3r from the centre of a circular coil of radius r
magnetic induction at the centre of the circle will be and carrying a current. The ratio of magnetic
1)2x 10 tesla 2) 1 x10°tesla inductions at P and Q is
3) 1x10%tesla ~ 4) 2x107tesla D3:1 2)1:5¥5 3)5V5:1 4)1:3

6. Theends ofacircular coil of radius ‘r”and number || 14 The earth’s magnetic induction ata certain point is 7
of turns ‘n” is connected to the two terminals of a x 1075 T. This field is to be annulled by the magnetic
cell. The magnetic field at the centre of the C911 1sB. induction at the centre of a circular conducting loop
If tbe number of turns b? made “2n” keeping the 5.0 cm in radius. The required current is nearly
rac.hus. same, the magnetic field at the centre of the 1)0.56A 2)5.6A 3)56A 4)2.8A
coil will be 15. A straight conductor carrying a current i is split into
1) B 2)_ 2B _ 3 )B/2 4)4B identical semicircular turns of radius ‘r’ as shown.

7. Acircular coil of wire is connected to a battery of What is the magnetic induction at the centre C of the
negligible internal resistance and has magnetic circular loop?
induction ‘B’ at its centre. If the coil is unwound and
rewound to have double the number of turns, and is i
connected to the same battery, then the magnetic
induction at the centre is
1)2B 2)4B 3)B 4)B/2 Dpjdr 2)pi8r  3)puj2r  4)zero

8. A wire of length ‘| * is bent into a semi circle and || 16. A proton moving with a velocity of (6i + 8j) x 10°
carries a current ‘i’. The magnetic induction at the ms”" enters uniform magnetic field of induction Sk x
centre of the semi circle is 107 tesla. The magnitude of the force acting on the
1) p mi/2] 2) pmi/d ] proton is (i, j and k are unit vectors forming a right
3) p ifdm 4y i2m] handed triad)

9. A straight conductor carrying a current is keptin a 1) zero 2)8 x 107N
uniform magnetic field so as to experience maximum 3)3 x 107N 4)4 x 107N
force. Ifnow the conductor is turned in its own plane 17. A circular loop of radius 5 cm carries an electric
such that the force acting on itis half of the maximum current. Let P and Q be two points on the axis of the
force, then the angle made by the conductor in the loop at distance 1 m and 2 m respectively from the
final position with respect to the field is center. If the magnetic field at P due to the current is
1) 60° 2)45° 3)30° 4)90° 16T, that at Q will be about

10. A north pole of strength © A m, is moved around a D8uT 2)4uT 3)2pT 4IpT
circle or radius 10 cm which lies around a long straight || 18- A uniform copper wire of length “L” is bent into a
conductor carrying a currentof 10 A. The work done circular coil of two turns and a current “i” is passed
isnearly through it. The coil now behaves like a magnetic
D4p  2)40W  3)400W  4)04 W dipole of moment

11. A wire carryinga currentof 5 amperes is bent into the Dil*/16m 2)il*/8m
form of a circle of radius 5 cm. The flux density ata 3)il?/4m 4il*/2m
distance of 10 cm on the axis passing through the centre 19. A charge ‘e’ moves round a circle of radius ‘r’ with
of the coil and perpendicular to its plane is auniform speed ‘v’. The magnitude of the magnetic
)8rx10° T 2)4nx 107 T induction at the centre of the circle is
3) T x 105 T 4) A4 x 105 T 1) I.LOGV/4TCI‘ 2) ].LOCV/4TCI‘2

3) pev/dnr’ 4)p er/dny
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20.

21. Two wires, each carrying a current

An electron of charge “e” has a time period of
revolution of “T” in a Bohr orbit of radius “r”. The
dipole moment of the electron is
Drr?eT Q)nrle/T
)nriT/e 4HT/nr’e
“1”are shown in
the diagram to the right. Both wires extend in a straight
line for a very long distance on both the right and the
left. One wire contains a semi circular loop of radius

a” centered on point X. what is the correct
expression for the magnetic field at point X?

1) p,i/(4a) + p i/(27a) out of the page
2) p,i/(4a) + pi/(2na) in to the page
3) p,/(4a) — p i/(2na) into the page
4) p,1/(4a) — pi/(2na) out of the page

22. An electron of charge ‘e’ mass ‘m’ moves in an orbit

23.

24.

25.

of radius ‘r’ with an angular velocity ‘®’. The ratio
of the magnetic moment of the orbiting electron to
its angular momentum is

De/m  2)2¢/m 3)e2m  4)2m/e

Two identical circular loops each of radius ‘r’ and
carrying a current ‘i’ are arranged concentric with
each other and in perpendicular planes as shown in
the diagram. The magnetic induction at the common
center is

Common
Center

Mol i
D 2r
A circular coil of radius ‘r” having ‘n’ turns carries a
current ‘i’. The magnetic induction at the center of
the coilis ‘B’. Now the coil is unwound and rewound
with halfthe original radius. Ifthe magnetic induction
at the center of the coil is to be the same, the current
that should be passed through the coil is
1)2i 2)i 3)i2 4)i1/4
Magnetic induction at the center of a circular loop
carrying a currentis ‘B’. If ‘4’ is the area of the coil,
the magnetic dipole moment of the loop is

o

Mol
2) E 3) zero 4) "

26.

27.

28.

30.

32.

A circular coil of wire of “n” turns has a radius “r”
and carries a current “i”. Its magnetic dipole moment
is “M”. Now the coil is unwound and again rewound
in to a circular coil of half the initial radius and the
same current is passed through it, then the dipole
moment of this new coil is

HM/2 2)yM/4 3)M 4H2M

A galvanometer coil has a resistance of “G” ohms.
Ifitis be converted in to a voltmeter that can measure
“n” times the maximum allowed potential difference
across the galvanometer, the value of the high
resistance in ohms to be connected in series is

DGxn 2)Gxm-1) 3) 7 4.5

A 100 V voltmeter having an internal resistance of
20 kQ when connected in series with a large
resistance R across a 110 V line reads 5 V. The

magnitude of R is
1)210 KQ 2)315 KQ
3) 420 kQ 4) 440 kQ

29. A cell of negligible internal resistance is connected to

a tangent galvanometer and the deflection produced
is 30°. Ifthree such cells are connected in series
and the combination is connected to the same
galvanometer, the deflection will be

1)30° 2) 60° 3)90° 4)45°

The resistance of the coil of a tangent galvanometer
is 60 Q. Itis connected to a battery of negligible
internal resistance. The deflection is found to be
60°. Now a shunt resistance of 30 Q2 is connected
across the coil of the tangent galvanometer. The
deflection produced will be

1)30°  2)45°  3)60°  4)37°

31. When aresistance of 60,000 Q is connected in series

with a voltmeter, the combination now can measure
five times more voltage than the original voltmeter.
The internal resistance of the voltmeter is

1) 12,000 Q 2) 15,000 Q

3)2,40,000 4)3,00,000 Q

A proton of energy ‘E’ is moving along a circular
path in a uniform magnetic field. If an alpha particle
describes the same circular path, its energy should
be
1)4E 2)2E

3)E 4)ER

33. Electrons accelerated by a potential difference V enter

a uniform magnetic field of flux density B at right
angles to the field. They describe a circular path of

BA? BAA BANA  2BA [4 radius ‘r’. Ifnow V is doubled and B is also doubled,
1 3 4 — i i i
) wm 0w ) i w \« the radius of the new circular path is
1) 4r 2)2r 3)2V2r  4)r/\2
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34. A charged particle moving atright angles to a uniform
magnetic field and starts moving along a circular arc
of radius of curvature ‘r’. In the field it now
penetrates a layer of lead and loses 3/4th of its initial
kinetic energy. The radius of curvature of its path
now will be

1) 4r 2)2r 3)1/4 4)1/2
Acceleration experienced by a particle with specific
charge 1 x 107 C/kg when fired perpendicular to a
magnetic field of induction 100 uT with a velocity
105 ms™"is

1) 10®* ms™ 2) 10 ms™

3) 10" ms™ 4) 10 ms™

An electron of charge ‘e’ and mass ‘m’ describes a
circular path of radius ‘r’ when it is projected with a
velocity ‘v’ perpendicular to a uniform magnetic field
ofinduction ‘B’. An expression for its frequency of
revolution is

35.

36.

1 Be
27 m

1 me

27 Be 27 2
An alpha particle in an electric field of intensity E
experiences the same force as when it moves
perpendicular to a magnetic field of induction B. The
magnitude of its velocity in the magnetic field is given
by
1)B/E 2)E/B 3)BYE 4)E*B
A galvanometer has a coil resistance “R” and a safe
current of “1”. Ifitis to be converted to an ammeter
with arange of “n1”, then which of the following will
be suitable? Connect
1) R/(n—1) in series 2)R(n— 1) in series
3)R(n—1)inparallel 4)R/(n—1)inparallel
The magnetic induction of a uniform field is given

by B =3i+4j—2k T . Acoil of 2 turns in the

37.

38.

39.

field has an area givenby 4 = 2i — j—3k m’.
The magnetic flux linked with the coil is

1) 8 Wb 2)4 Wb

3) 16 Wb 4)32 Wb

Ions of same charge and velocity but of different
masses pass through a uniform transverse magnetic
field, the radii of the paths depends on the
masses.(This is the principle of a mass spectrograph).
Which of the following is the correct relation between
the radius and mass ?
I)rocl/m

3)rocm

40.

2)roc 1/Vm
4)roc Vm

41. Different types of charged particles are fired at right
angles to a uniform magnetic field with same velocity.
The curvature of their circular orbits in the field are
proportional to (specific charge)*, then the value of
Xis
1)1 2)—-1

3)2 42

AMPERE’S LAW, BIOT-SAVART’S

LAW & APPLICATIONS

Aninfinite long straight wire is bent into a semicircle
ofradius R, as shown in the figure. A currentIis
sent through the conductor. The magnetic field at
the centre of the semicircle is.

LA

(2) Zero
Ho #od 1
) 4R ! 4z R (= +1)

The magnetic field at the centre of circular loop in
the circuit shown below is

42.

(1) Infinite

4)
43

SR. PHYSICS

186 ELECTRO MAGNETISM




