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5.MAGNETISM AND MATTER

Single Correct Answer Type

The x —1/T graph for an alloy of paramagnetic nature is shown in fig. the curie constant is

04— — — — °
0.3f

0.2f

0.1

O e
1/T(in 10-3 K-1)
a) 57k by gx107°K ) 570K 4 175x107°K

If a diamagnetic substance is brought near north or south pole of a bar magnet, it is
a) Attracted by the poles

b) Repelled by the poles

c) Repelled by the north pole and attracted by the south pole

d) Attracted by the north pole and repelled by the south pole

If a bar magnet of length /and cross-sectional area A is cut into two equal parts as shown in figure, then the pole
strength of each pole becomes

[ /
______ v ¢ [
N 5
N 5
a) Half b) Double c) One-fourth d) Four time

A bar magnet A of magnetic moment M , is found to oscillate at a frequency twice that of magnet B of magnetic
moment M z when placed in a vibrating magneto —meter. We may say that

Q) M,=2M, b) M, =8M, M,=4M, DM, =M,

The magnetic lines of force inside a bar magnet

a) Are from north-pole to south-pole of the magnet

b) Do not exist

c) Depend upon the area of cross-section of the bar magnet

d) Are from south-pole to north-pole of the magnet

The magnet can be completely demagnetized by

a) Breaking the magnet into small pieces b) Heating it slightly

c) Droping it into ice cold water d) A reverse field of appropriate strength
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A small bar magnet of moment M is placed in a uniform field H. If magnet makes an angle of 30 ° with field, the
torque acting on the magnet is
a) MH b) MH 9 MH d) MH
2 3 4
A current carrying small loop behaves like a small magnet. If A be its area and M its magnetic moment, the

current in the loop will be

a) M/A b) A/M c) MA d) AM?

Nickel shows ferromagnetic property at room temperature. If the temperature is increased beyond Curie

temperature, then it will show
a) Paramagnetism b) Anti-ferromagnetism

c) No magnetic property d) Diamagnetism

Force between two identical short bar magnets whose centers are ' metre apart is 8.1 N, when their axes are along
the same line. If separation is increased to 3 ' and the axis are rearranged perpendicularly, the force between them

would become
a)24N b)1.2N c)0.1N d)1.15N

A magnet is parallel to a uniform magnetic field. If it is rotated by 60 °, the work done is 0.8 J. How much work
is done in moving it 30 © further

) 0.8x10"erg b) o4y gy ) 0.8erg

The magnetic susceptibility is negative for
a) Paramagnetic materials b) Diamagnetic materials
c) Ferromagnetic materials d) Paramagnetic and ferromagnetic materials

The magnetic moment of a magnet of length 10 cm and pole strength 4.0 Am will be

) 04 Am? b) 1 6 Am? )20 Am? D g0 am?

Before using the tangent galvanometer, its coil is set in
a) Magnetic meridian (or vertically north south)

b) Perpendicular to magnetic meridian

) At angel of 45 ° to magnetic meridian

d) It does not require any setting

A vibration magnetometer consists of two identical bar magnets placed one over the other such that they are

5/4
second.

perpendicular and bisect each other. The time period of oscillation in a horizontal magnetic field is 2
One of the magnets is removed and if the other magnet oscillates in the same field, then the time period in second
is

a) ol b) 912 c)2 d) 25/

A copper rod is suspended a non homogenous magnetic field region. The rod when in equilibrium will align itself

a) In the region where magnetic field is strongest b) In the region where magnetic field is weakest and

parallel to direction of magnetic field there
c) In the direction in which it was originally suspended d) In the region where magnetic field is weakest and
perpendicular to the direction of magnetic field there
The force between two magnetic poles is F. If the distance between the poles and pole strengths of each pole are
doubled, then the force experienced is
a) 2F b) E oF dF
2 4
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There is no couple acting when two bar magnets are placed coaxially separated by a distance because
a) There are no forces on the poles

b) The force are parallel and their lines of action do not coincide

c) The forces are perpendicular to each other

d) The forces act along the same line

The magnetic force required to demagnetize the material is

a) Retaintivity b) Coercivity c) Energy loss d) Hysteresis

The points A A B are situated perpendicular to the axis of 2 cm long bar magnet at large distances X and 3X from

the centre on opposite sides. The ratio of magnetic fields at A A B will be approximately equal to
a)27:1 b)1:27 c)9:1 d)1:9

If magnetic lines of force are drawn by keeping magnet vertical, then number of neutral points will be
a) One b) Two c) Four d) Five

Three identical bar magnets each of magnetic moment M are placed in the form of an equilateral triangle as
shown. The net magnetic moment of the system is

N N
S N

a) Zero )y m ) 3 d) BTM

At a certain place, horizontal component isy/3 times the vertical component. The angle of dip at this place is

a) Zero b) »/3 ) /6 d) None of these

The value of the horizontal component of the earth’s magnetic field and angle of dip are 1.8 x 10~ >weber /m” and
30 °© respectively at some place. The total intensity of earth’s magnetic field at that place will be

a) 2.08 x 10 > weber/m’ b) 3.67 x 10 > weber/m’
) 318 x 10 weber /m’ 4 5.0 x 10 S weber /m’

Due to a small magnet, intensity at a distance X in the end on position is 9 gauss. What will be the intensity at a

. X . o
distance = on broad side on position

2
a) g gauss b) 4 gauss ) 36 gauss g5 gauss

A small bar magnet has a magnetic moment 1.2 A-m?®. The magnetic field at a distance 0.1 m on it axis will be: -
m/A¢

) 1 2x1074T D)y ax10T o 4x10°T 4 102x10'T

Which of the following is the most suitable material for making permanent magnet
a) Steel b) Soft iron c) Copper d) Nickel

Two bar magnets of the same mass, same length and breadth but having magnetic moments M and 3M are joined
together pole for pole and suspended by a string.
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The time period of assembly in a magnetic field of strength H is 3 s. If now the polarity of one of the magnets is
reversed and the combination is again made to oscillate in the same field, the time of oscillation is

a)3s b)3\/§s CJB/\/ES d)6s

Two short magnets AB and CD are in the X-Y plane and are parallel to X-axis and co-ordinates of their centers
respectively are (0, 2) and (2, 0). Line joining the north-south poles of CD is opposite to that of AB and lies along
the positive X-axis. The resultant field induction due to ABand CDat a point P (2, 2) is 100 x 10~’ T. When the
poles of the magnet CD are reversed, the resultant field induction is 50 x 10~ T . The value of magnetic moments

of ABand CD (in Am®) are
a) 300; 200 b) 600; 400 c) 200; 100 d) 300; 150

When /3 ampere current is passed in a tangent galvanometer, there is a deflection of 30 © in it. The deflection
obtained when 3 amperes current is passed, is
a) 30 b) 450 <) 60° d) 750

The true value of angle of dip at a place is 60 °, the apparent dip in a plane inclined at an angle of 30 ° with

magnetic meridian is

- - dN f th
a) tan 1% b) tan_1(2) ) tan! %) ) None of these

Demagnetisation of magnets can be done by
a) Rough handling b) Heating
c) Magnetising in the opposite direction d) All the above

Two magnets A and B are identical and these are arranged as shown in the figure. Their length is negligible in
comparison to the separation between them. A magnetic needle is placed between the magnets at point P which
gets deflected through an angle 0 under the influence of magnets. The ratio of distance d; and d, will be

P
ERECIE, A
I

| d1 l—d2
) (2 tan 9)'" b) (2tanf) " ) [2cotf]"? 4 2 cotg "

A bar magnet is equivalent to

a) Torroid carrying current b) Straight conductor carrying current
c) Solenoid carrying current d) Circular coil carrying current

A bar magnet of length 10 cm and having pole strength equal to 10> Wb is kept in a magnetic field having
magnetic induction B equal to 4 77 x 10 °T. It makes an angle of 30° with the direction of magnetic induction.
The value f the torque acting on the magnet is

a) 0.5 Nm b) 5. x10-° Nm ) % 10°5 Nm D05 x10° Nm

If a piece of metal was thought to be magnet, which one of the following observations would offer conclusive
evidence

a) It attracts a known magnet b) It repels a known magnet

c) Neither (a) nor (b) d) It attracts a steel screw driver

The strength of the magnetic field in which the magnet of a vibration magnetometer is oscillating is increased 4

times its original value. The frequency of oscillation would then become
a) Twice its original value b) Four times it original value

c) Half its original value d) One-fourth its original value
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The magnet of a vibration magnetometer is heated so as to reduce its magnetic moment by 19%. By doing this the

periodic time of the magnetometer will
a) Increase by 19% b) Decrease by19% c) Increase by 11% d) Decrease by 21%

A permanent magnet

a) Attracts all substances

b) Attracts only magnetic substances

c) Attracts magnetic substances and repels all non-magnetic substances
d) Attracts non-magnetic substances and repels magnetic substances

At a temperature of 30 ° C, the susceptibility of a ferromagnetic material is found to be X. Its susceptibility at
333°Cis
a) x ) o.5x )2 x 4 0.09x

The material of permanent magnet has
a) High retentivity, low coercivity b) Low retentivity, high coercivity
c) Low retentivity, low coercivity d) High retentivity, high coercivity

There are four light-weight-rod samples, A, B, C, D separately suspended by threads. A bar magnet is slowly
brought near each sample and the following observations are noted

(i) A is feebly repelled

(ii) B is feebly attracted

(iii) C is strongly attracted

(iv) D remains unaffected

Which one of the following is true

a) A is of a non-magnetic material
b) B is of a paramagnetic material
) Cisof a diamagnetic material

4 p is of a ferromagnetic material

Two short magnets of magnetic moment 1000 A m” are placed as shown at the corners of a square of side 10 cm.
The net magnetic induction at P at

) o1T b) oo 03T doar

A bar magnet has coercivity 4 x 10> A m™ . It is desired to demagnetise it by inserting it inside a solenoid 12 cm
long and having 60 turns. The current that should be sent through the solenoid is

a)2A P)sa I6A dga

The horizontal component of flux density of earth’s magnetic field is 1.7 x 10 °T. The value of horizontal
component of intensity of earth’s magnetic field will be?

A ous5Am D) 135Aam™! ) 153Am! Do35am™
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A bar magnet of magnetic moment 200 A-m” is suspended in a magnetic field of intensity 0.25 N/ A-m. The
couple required to deflect it through 30 ° is
a) 50 N-m b) 25 N-m ) 20 N-m 415 N-m

A coil of 50 turns and area 1.25 x 10 >m” is pivoted about a vertical diameter in a uniform horizontal magnetic
field and carries a current of 2 A. When the coil is held with its plane is N —S of 2A. When the coil is held with
its plane in N — S direction, it experience a couple of 0.04 N-m; and when its plane is E —W , the corresponding

couple is 0.03 N-m. The magnetic induction is
a)02T b)0.3T c)04T d)05T

The magnetic needle of a tangent galvanometer is deflected at angle of 30 ° due to a current in its coil. The
horizontal component of earth’s magnetic field is 0.34 x 10" * T, then magnetic field at the center of the coil due
to current

3 1.96x107°T b 196 x107'T 9 1.96x10°T D196x10°T

The period of oscillations of a magnetic needle in a magnetic field is 1.0 sec. If the length of the needle is halved
by cutting it, the time period will be

a) 1.0sec b) 0.5 sec <) 0.25 sec 4)2.0sec

A magnet is suspended in the magnetic meridian with an untwisted wire. The upper end of wire is rotated through
180 ° to deflect the magnet by 30 ° from magnetic meridian. When this magnet is replaced by another magnet, the
upper end of wire is rotated through 270  to deflect the magnet 30 ° from magnetic meridian. The ratio of
magnetic moments of magnets is

A 1:5 b) 1.8 5.8 dg:5

If a magnetic substance is kept in a magnetic field then which of the following substance is thrown out?

a) Paramagnetic b) Ferromagnetic c) Diamagnetic d) Antiferromagnetic

A magnet performs 10 oscillations per minute in a horizontal plane at a place where the angle of dip is 45° and the
total intensity is 0.707 CGS units. The number of oscillations per minute at a place where dip angle is 60° and

total intensity is 0.5 CGS units will be
a)5 b) 7 c)9 d) 11

Two identical bar magnets are placed one above the other such that they are mutually perpendicular and bisect
each other. The time period of this combination in a horizontal magnetic field is T'. The time period of each

magnet in the same field is

a) /5 b) 3 A i d) 3
var 2'T 2'T 22T

Ratio of magnetic intensities for an axial point and a point on broad side-on position at equal distance d from the

centre of magnet will be or The magnetic field at a distance d from a short bar magnet in longitudinal and

transverse positions are in the ratio

)11 b)3:3 2:1 432

A magnetic dipole is placed at right angles to the direction of lines of force of magnetic induction B. If it is
rotated through an angle of 180°, then the work done is

a) MB b) 2MB C) —2 MB d) Zero

A domain in a ferromagnetic substance is in the form of a cube of side length 1 um. If it contains 8 x 10" atoms
and each atomic dipole has a dipole moment of 9 x 10~ ** A m”, then magnetization of the domain is

D 72x10°Am b)Y 72x10°Am™ 72x10°Am™ D72x10%Am™

A bar magnet is placed north-south with its north pole due north. The points of zero magnetic field will be in

which direction from center of magnet
a) North and south b) East and west
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c) North-east and south-west d) North-east and south-east

Aurora Borealis is a luminous electrical discharge in the upper layers of the atmosphere, which is visible more
frequently in
a) Polar regions b) Equator

c) Lunar eclipse d) Regions of earth’s magnetic poles

Needles Ny, N, and N are made of a ferromagnetic, a paramagnetic and a diamagnetic substance respectively. A
magnet when brought close to them will

a) Attract N 1A N, strongly but reple N
b) Attract N, strongly, N, weakly and reple N ; weakly

‘) Attract N, strongly, but reple N, and N; weakly
d) Attract all three of them

If a magnetic dipole of dipole moment M rotated through an angle 8 with respect to the direction of the field H,
then the work done is

a) MH sin § b) MH(1-sin@) ) MH cos 6 9 MH(1-cos 6]
The magnetic moment of a magnet is 0.1 amp x m”. It is suspended in a magnetic field of intensity
3 x10 *Wbm . The couple acting upon it when deflected by 30° from the magnetic field is
31 x10°Nm b)15%x10°Nm 92 x10°Nm D25%x10°Nm
A small bar magnet A oscillates in a horizontal plane with a period T at a place where the angle of dip is 60 °.
When the same needle is made to oscillate in a vertical plane coinciding with the magnetic meridian, its period
will be
T —
a) — b) 7 2T o7
5 v

A magnet oscillating in a horizontal plane has a time period of 2 second at a place where the angle of dip is 30 °
and 3 seconds at another place where the angle of dip is 60 °. The ratio of resultant magnetic fields at the two
places is
a) 443 b)_4_ 09 d

7 943 443 V3
A straight wire carrying current i is turned into a circular loop. If the magnitude of magnetic moment associated
with it in M.K.S. unit is M, the length of wire will be -
a)4m'M b) ﬂ c) \/ﬂ d)M

i M 4i

The magnetising field required to be applied in opposite direction to reduce residual magnetism to zero is called

a) Coercivity b) Retentivity c) Hysteresis d) None of these

What happens to the force between magnetic poles when their pole strength and the distance between them are

both doubled
a) Force increases to two times the previous value

b) No change
c) Force decreases to half the previous value
d) Force increases to four times the previous value

Two short magnets having magnetic moments in the ratio 27 :8, when placed on opposite sides of a deflection
magnetometer, produce no deflection. If the distance of the weaker magnet is 0.12m from the centre of deflection
magnetometer, the distance of the stronger magnet from the centre is
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a) .06 m b) 0.08m o.12m 4 o.18m

A magnet 20 cm long with its poles concentrated at its ends is placed vertically with its north pole on the table. At
a point due 20 cm south (magnetic) of the pole, a neutral point is obtained. If H = (0.3 G, then the pole strength

of the magnet is approximately
a) 185 ab-amp-cm b) 185 amp-m c) 18.5 ab-amp-cm d) 18.5 amp-cm

A magnetic needle lying parallel to a magnetic field requires W units of work to turn it through 60 °. The torque

required to keep the needle in this position will be

b) W W
a) OW C) A
V2

Which of the following statements is incorrect about hysteresis

4 /3w

a) This effect is common to all ferromagnetic substances

b) The hysteresis loop area is proportional to the thermal energy developed per unit volume of the material
c) The hysteresis loop area is independent of the thermal energy developed per unit volume of the material
d) The shape of the hysteresis loop is characteristic of the material

The area of hysteresis loop of a material is equivalent to 250 joule. When 10 kg material is magnetized by an
alternating field of 50 Hz then energy lost in one hour will be (density of material is 7.5 gm/c m®)

D 6x10*J b) 6 x10%erg 9 3x10%J D3x10%erg

For substances hysteresis ¢-H) curves are given as shown in figure. For making temporary magnet which of the
following is best

d 8

a) R b) % c) g
The effective length of a magnet is 31.4 cm and its pole strength is 0.5 Am. Calculate its magnetic moment. If it is

bent in form of semicircle, then magnetic moment will be

3) 0.157 Am?,0.01 A m"* b)0.357 Am?,0.01 A m?

) 1157 Am*,1.01Am’ d) None of these

A short bar magnet of magnetic moment 255 JT ' is placed with its axis perpendicular to earth’s field direction.
At what distance from the center of the magnet, the resultant field is inclined at 45 © with earth’s field,
H=04x10""T?

a)5m b) 0.5m c)2.5m d)0.25m

When a piece of a ferromagnetic substance is put in a uniform magnetic field, the flux density inside it is four
times the flux density away from the piece. The magnetic permeability of the material(in N/ A®) is

a) 1 b) 2 c)3 d) 4
Each atom of an iron bar (5 cmx1lcemx1 Cm) has a magnetic moment 1.8 x 10> Am®. Knowing that the

density of iron is 7.78 x 10° kg m? , atomic weight is 56 and Avogadro’s number of 6.02 x 10* the magnetic

moment of bar in the state of magnetic saturation will be
3 475 Am’ ) 574 Am? ) 754 Am> D75.4Am’

Susceptibility of ferromagnetic substance is
a) >1 b) <1 c) Zero d)1

The period of oscillations of a magnet is 2 s. When it is magnetized that the pole strength is 4 times, its period will
be
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a)4s b) I's c) 2s EN
2

The needle of a deflection galvanometer shows a deflection of 60 ° due to a short bar magnet at a certain distance
ﬁ d) cot™ ' {%]

8
Magnets A and B are geometrically similar but the magnetic moment of A is twice that of B.If T'; and T, be the

in tan A position. If the distance is double the deflection is

1 -1

b) cos '

a) sin 3

) tan

time periods of the oscillation when their like poles and unlike poles are kept together respectively, then Fl will
2

be
a) 1 b) 1 o L d) 5
3 B \/§ \/3

A vibration magnetometer placed in magnetic meridian has a small bar magnet. The magnet executes oscillations
with a time period of 2 sec in earth’s horizontal magnetic field of 24 microtesla. When a horizontal field of 18
microtesla is produced opposite to the earth’s field by placing a current carrying wire, the new time period of
magnet will be

a) 4s b) s ) 25 d) 3

A bar magnet is situated on a table along east-west direction in the magnetic field of earth. The number of neutral
points, where the magnetic field is zero, are

a)2 b) 0 c)1 d)4
The magnetic susceptibility of a material of a rod is 499. The absolute permeability of vacuum is

471 x 10" H M '. The absolute permeability of the material of a road is
A x10*HM Popx10*EM  9D3nx10*HEM Danx10'HM!

A frog can be levitated in magnetic field produced by a current in a vertical solenoid placed below the frog. This is

possible because the body of the frog behaves as
a) Paramagnetic b) Diamagnetic c) Ferromagnetic d) Anti-ferromagnetic

A short bar magnet placed with its axis at 30 © with a uniform external magnetic field of 0.16 tesla experiences a

torque of magnitude 0.032 J. The magnetic moment of bar magnet will be
a) 0.23J/T b) 0.40 J/T c) 0.80J/T d) Zero

Which of the following is represented by the area enclosed by a hysteresis loop (B-H curve)?
a) Permeability b) Retentivity
c) Heat energy lost per unit volume in the sample d) Susceptibility

The magnetic potential at a point on the axial line of a bar magnet of dipole moment M is V. What is the

M
magnetic potential due to a bar magnet of dipole moment 1 at the same point

a) b) gV Vv
4V 2V : "

A wire of length L metre carrying current 7, ampere is bent in the form of a circle. What is the magnitude of
magnetic of magnetic dipole moment?

3 1% 4n B i2r%/an ) L/8n Dir¥8n

If the magnetic is cut into four equal parts such that their lengths and breadths are equal. Pole strength of each
part is

a) b) m/2 c) m/4 d) m/8

To shield an instrument from external magnetic field, it is placed inside a cabin made of
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a) Wood b) Ebonite
c) Iron d) Diamagnetic substance
The magnetic susceptibility of any paramagnetic material changes with absolute temperature T as

a) Directly proportional to T' b) Remains constant

) Inversely proportional to T d) Exponentially decaying with T

Magnetic susceptibility of a diamagnetic substance
a) Decreases with temperature b) Is not affected by temperature
c) Increases with temperature d) First increase then decrease with temperature

A very small magnet is placed in the magnetic meridian with its south pole pointing north. The null point is
obtained 20 cm away from the centre of the magnet. If the earth’s magnetic field (horizontal component) at this
point is 0.3 gauss, the magnetic moment of the magnet is

) g0x10%.m.u b)12x10%e.m.u Y 24x10%e.m.u D3 6x10%e.m.u

Lines which represent places of constant angle of dip are called

a) Isobaric lines b) Isogonic lines ¢) Isoclinic lines d) Isodynamic lines
The hysteresis cycle for the material of a transformer core is

a) Short and wide b) Tall and narrow c) Tall and wide d) Short and narrow

A magnet of magnetic moment 20 CGS units is freely suspended in a uniform magnetic field of intensity 0.3 CGS
units. The amount of work done in deflecting it by an angle of 30 © in CGS units is

a) 6 b33 ) 3(2—v3) d)3

Magnetic lines of force due to a bar magnet do not intersect because
a) A point always has a single net magnetic field

b) The lines have similar charges and so repel each other

c) The lines always diverge from a single point

d) The lines need magnetic lenses to be made to intersect

The angle of dip at a place is 37 ° and the vertical component of the earth’s magnetic field is 6 x 10 °T . The
earth’s magnetic field at this place is ¢)

) 7% 10°°T D) gx107°T ) 5x107°T D04t

Hysteresis loss is minimized by using
a) Alloy of steel b) Shell type of core
) Thick wire which has low resistance d) Mu metal

The distance of two points on the axis of a magnet from its centre is 10 cm and 20 cm respectively. The ratio of
magnetic intensity at these points is 12.5: 1. The length of the magnet will be

a) 5 cm b) 55 cm ) 10 cm 4) 20 cm

If the B—H curves of two samples of Pand Q of iron are as shown below, then which one of the following
statements is correct?

Page] 10



1 o
; \/
Vi e J\ T

Sample P Sample Q
a) Both Pand Q are suitable for making permanent magnet

b) P is suitable for making permanent magnet and Q for making electromagnet
c) Pis suitable for making electromagnet and Q is suitable for permanent magnet
d) Both Pand Q are suitable for making electromagnets
102. The magnetic susceptibility of a paramagnetic substance at —73 ° C is 0.0060, then its value at— 173 °C will be
a) 0.0030 b) 0.0120 c) 0.0180 d) 0.0045

103. A short bar magnet experiences a torque of magnitude 0.64 J. When it is placed in a uniform magnetic field of
0.32 T, taking an angle of 30 ° with the direction of the field. The magnetic moment of the magnet is
a) 1At b) 4 Ant ) 6 Am> d) None of these

104. Two short magnets with their axes horizontal and perpendicular to the magnetic meridian are placed with their
centres 40 cm east and 50 cm west of magnetic needle. If the needle remains undeflected, the ratio of their
magnetic moments M,:M, s
4.5 b) 16:25 ) 64:125 2.5

105. The coil in a tangent galvanometer is 16 cm in radius. If a current of 20 mA is to produce a deflection of 45°
then the number of turns wound on it, is (Take horizontal component of earth’s magnetic field
$0.36 10 *TAp,=4nx10"WhA 'm ")

a) 229 b) 458 c) 639 d) 916

106. A deflection magnetometer is adjusted in the usual way. When a magnet is introduced, the deflection observed is 0
, and the period of oscillation of the needle in the magnetometer is . When the magnet is removed, the period of
oscillation is T y.Find the relation between T AT is

2
a) T*=T;cosb D) T=T, cosd ‘) T=L ) T2:L
cos6 cosO

107. A tangent galvanometer shows a deflection 45 ° when 10 mA current passes through it. If the horizontal

component of the earth’s field is 3.6 x 10> T and radius of the coil is 10 cm. The number of turns in the coil is
a) 5700 turns b) 57 turns c) 570 turns d) 5.7 turns

108. A small rod of bismuth is suspended freely between the poles of a strong electromagnet. It is found to arrange

itself at right angles to the magnetic field. This observation establishes that bismuth is
a) Diamagnetic b) Paramagnetic c) Ferri-magnetic d) Antiferro-magnetic

109. A magnet performs 10 oscillations per minute in a horizontal plane at a place where the angle o dip is 45 ° and the
total intensity is 0.707 units. The number of oscillations per minute at a place where dip angle is 60 ° and total

intensity is 0.5 CGS units will be
a)s b) 7 c)9 d) 11

110. Two short magnets have equal pole strengths but one is twice as long as other. The shorter magnet is placed 20 cm
in tan A position from the compass needle. The longer magnet must be placed on the other side of the
magnetometer for no deflection at a distance equal to

a) 20 cm b) 20X(2)1/3cm c) 20 x(2)2/3cm d) 20X(2]Cm
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In an experiment with vibration magnetometer, the value of 4 77°[/T" for a short bar magnet is observed as
36 x 10 *. In the experiment with deflection magnetometer with the same magnet, the value of 4 71 d °/2 Ho 1s
observed as 10°/36. The magnetic moment of the magnet used is

a) 50 A-m b) 100 A-m c) 200 A-m d) 1000 A-m

The relative magnetic permeability of ferromagnetic materials is of the order of

a) 10 b) 100 c) 1000 d) 10000

Diamagnetic substance are

a) Feebly attracted by magnets b) Strongly attracted by magnets

c) Feebly repelled by magnets d) Strongly repelled by magnets

A magnet of length 14 cm and magnetic moment M is broken into two parts of length 6 cm and 8 cm. They are

put at a right angle to each other with opposite poles together. The magnetic moment of the combination is
a) M/10 b) M c) M/14 d)28M

The earth’s magnetic induction at a certain point is 7 x 10" >Whb m °. This is to be annulled by the magnetic

induction at the center of a circular conducting loop of radius 15 cm. The required current in the loop is
a) 0.56 A b)5.6 A c) 0.28 A d)2.8 A

A bar magnet is oscillating in the earth’s magnetic field with time period T. If its mass is increased four times,

then its time period will be
a) 4T b) 2T )T d) T

2

The deflection magnetometer is most sensitive when deflection 0 is

a) Nearly zero b) Nearly 30° c) Nearly 45° d) Nearly 90°

A magnetic dipole is placed in a uniform magnetic field. The net magnetic force on the dipole

a) Is always zero b) Depends on the orientation of the dipole
c) Can never be zero d) Depends on the strength of the dipole
Substances in which the magnetic moment of a single atom is not zero, is known as

a) Diamagnetism b) Ferromagnetism

c) Paramagnetism d) Ferrimagnetism

When two magnetic moments are compared using equal distance method the deflections produced are 45 © and
30 °. If the length of magnets are in the ratio 1:2, the ratio of their pole strength is

2 3:1 b)3:2 9 J3:1 D23:1

With a standard rectangular bar magnet the time period of a vibration magnetometer is 4 s. The bar magnet is cut

parallel to its length into four equal pieces. The time period of vibration magnetometer when one piece is used (in
second) (bar magnet breadth is small) is

a) 16 b) 8 c)4 d)2
A rigid circular loop of radius rand mass m lies in the X — Y plane of a flat table and has a current i flowing in it.
At this particular place the earth’s magnetic field is B=B, i +B, k. The value of I so that the loop start tilting is

a) — 19 b) M9 ) Mg d_—_mg
2 2
i B2+ B2 nr B, nr B, nr/B, B,

Magnetic permeability is maximum for
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124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

a) Diamagnetic substance b) Paramagnetic substance
c) Ferromagnetic substance d) All of these

At a certain place, a magnet makes 30 oscillations per min. At another place where the magnetic field is double, its
time period will be

a)4s b)2s C) ]./28 d)\/ES

When the N-pole of a bar magnet points towards the south and S-pole towards the north, the null points are at the
a) Magnetic axis b) Magnetic centre

c) Perpendicular divider of magnetic axis d) i and S poles

The angle of dip at the magnetic equator is

a) oo b) 450 <) 300 ) gge
The mathematical equation for magnetic field lines of force is

7.-B=0 b)T.B=01 ) 7-B>0 D7 B<0

Using a bar magnet P, a vibration magnetometer has time period 2 seconds. When a bar Q (identical to P in
mass and size) is placed on top of P, the time period is unchanged. Which of the following statements is true

a) Q is of non-magnetic material
b) Q is a bar magnet identical to P, and its north pole is placed on top of P 's north pole
‘) Q is of unmagnetized ferromagnetic material

d) Nothing can be said about Q’s properties

Two short bar magnets of equal dipole moment M are fastened perpendicularly at their centers, figure. The
magnitude of resultant of two magnetic field at a distance d from the center on the bisector of the right angle is

S
N o S
P
N
a) Ho 242M b) Ho 2M ) o M d) Ho 2V2M
4n & 41 §° 41 43 4n &

A superconducting material is

a) Ferromagnetic b) Ferroelectric c) Diamagnetic d) Paramagnetic

Two normal uniform magnetic fields contain a magnetic needle making an angle 60° with F. Then the ratio of —+

H
is
2 1:2 b)o:1 9 V3:1 Di:v3
Permanent magnet has properties retentivity and coercivity respectively
a) High-high b) Low-low c) Low-high d) High-low

The variation of magnetic susceptibility (X ) with absolute temperature T for a ferromagnetic is given in figure ,
by
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

+ve +ve

+ve +ve
X b X B d )
a) ﬂ ) ) R e Ta—
T T .
©.0) ©.0) (0, 0) 4 ~ve
The given figure represents a material which is
=
5 1
==
a) Paramagnetic b) Diamagnetic c) Ferromagnetic d) None of these
Direction of magnetic field at equatorial point is
a) Parallel to M b) Perpendicular to M
) Making an angle of angle 45 ° with M d) Antiparallel to M

A bar magnet is oscillating in the Earth’s magnetic field with a period T. What happens to its period of motion if

its mass is quadrupled?

b) Moti ins SHM and period i 1
a) Motion remains SHM with time period =1'/2 ) Mo 1t0ntrema1ns anc perloc remains neatly
constan

) Motion remains SHM with time period 62T 4 Motion remains SHM with time period64 T
Susceptibility of Mg at 300 K is 1.2 x 10°. The temperature at which susceptibility will be 1.8 x 10" is

a) 450 K b) 200 K ) 375 K d) None of these
Water is
a) Diamagnetic b) Paramagnetic c) Ferromagnetic d) None of these

The magnetic field due to short bar magnet of magnetic dipole moment M and length 21, on the axis at a distance

z (where z>>1) from the center of the magnet is given by formula

a) ”OMBM b) 2#01\/3[1/\7[ 0) 4”1\:[]’\7[ d) FoM =

4z HoZ 2z’
At a certain place the horizontal component of the earth’s magnetic field is B, and the angle of dip is 45 ° then

total intensity of field at that place will be
3 B b)2B, ) 2B, d) B,
The north pole of the earth’s magnet is near the geographical

a) South b) East c) West d) North

A magnet makes 5 oscillations per min in B=0.3 x 10 *T. By what amount should the field be increased so that

number of oscillations is 10 in the same time?
) 03x107T b) 0.6 x107*T ) 0.9 x 10T 412 x107*T

Resultant force acting on a diamagnetic material in a magnetic field is in direction
a) From stronger to the weaker part of the magnetic field
b) From weaker to the stronger part of the magnetic field

c) Perpendicular to the magnetic field

9 In the direction making 60 ° to the magnetic field
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144.

145.

146.

147.

148.

149.

150.

151.

152,

The use of study of hysteresis curve for a given material is to estimate the
a) Voltage loss b) Hysteresis loss c) Current loss d) All of these

In a vibration magnetometer, the time period of a bar magnet oscillating in horizontal component of earth’s
magnetic field is 2 s. When a magnet is brought near and parallel to it, the time period reduces to 1 s. The ratio q
of the fields, F due to magnet and H, the horizontal component will be
a) J3 b) 1 ol d)3

V3 3

If a diamagnetic solution is poured into a U-tube and one arm of this U-tube is placed between the poles of a

strong magnet, with the meniscus in line with the field, then the level of solution will
a) Rise b) Fall c) Oscillate slowly d) Remain as such

The figure below shows the north and south poles of a permanent magnet in which n turn coil of area of cross-
section A is resting, such that for a current i passed through the coil, the plane of the coil makes an angle 6 with
respect to the direction of magnetic field B. If the plane of the magnetic field and the coil are horizontal and

vertical respectively, the torque on the coil will be
\
\

|
s
N %Coil

a) r =niABcos 0 b) 1 —niABsin @

c) T =niAB d) None of the above, since the magnetic field is radial

The figure shows the various positions (labelled by subscripts) of small magnetised needless P and Q. The arrows
show the direction of their magnetic moment. Which configuration corresponds to the lowest potential energy

among all the configurations shown
Uy

,-"i"“'-*

0s +a> TP Qﬁ¢ 0

Os

a) pQ, b) P, 9 PQ, Jpra,

The space inside a toroid is filled with tungusten shoes susceptibility is 6.8 x 10~ °. The percentage increase in the

magnetic field will be
a) 0.0068% b) 0.068% c) 0.68% d) None of these

A rod of ferromagnetic material with dimensions 10 cm x 0.5¢cm x 0.2 cm is placed in a magnetic field of
strength 0.5 x 10* A—m " as a result of which of which a magnetic moment of 0.5 A—m’ > is produced in rod.

The value of magnetic induction will be
a)0.54T b) 6.28 T c) 0.358 T d)2.591T

The magnetic needle of a vibration magnetometer makes 12 oscillations per minute in the horizontal component
of earth’s magnetic field. When an external short bar magnet is placed at some distance along the axis of the
needle in the same line, it makes 15 oscillations per minute. If the poles of the bar magnet are interchanged, the
number of oscillations it makes per minute is

2 V61 b) /63 9 V65 D 67

Ferromagnetic show their properties due to
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153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

a) Filled inner subshells b) Vacant inner subshells
c) Partially filled inner subshells d) All the subshells equally filled

The time period of a thin bar magnet in earth’s magnetic field is T'. If the magnet is cut into equal parts
perpendicular to its length, the time period of each part in the same field will be

a) 7/2 b)T/4 ) 2T dor

Relative permittivity and permeability of a material are €, and H,, respectively. Which of the following values of
these quantities are allowed for a diamagnetic material?

) ¢ =0.5,.=1.5 b)e =1.5,1.=05 ) e =0.5,1,=0.5 e =15,p=15

Two identical thin bar magnets each of length I and pole strength m are placed at right angle to each other with
north pole of one touching south pole of the other. Magnetic moment of the system is

a) i b) 5 mi c) J2ml d) %ml
Magnetic field intensity is defined as

a) Magnetic moment per unit volume

b) Magnetic induction force acting on a unit magnetic pole

¢) Number of lines of force crossing per unit area

d) Number of lines of force crossing per unit volume

The intensity of magnetic field due to an isolated pole of strength m at a point distance r from it will be
m r? m
a) " b) mr cr. d) m
r m r
Two like magnetic poles of strength 10 and 45 SI units are separated by a distance 30 cm. The intensity of
magnetic field is zero on the line joining them

) Ata point 10 cm from the stronger pole b) Ata point 20 cm from the stronger pole
c) At the mid-point d) At infinity

The only property possessed by ferromagnetic substance is

a) Hysteresis b) Susceptibility

c) Directional property d) Attracting magnetic substances
The hysteresis curve is studied generally for

a) Ferromagnetic materials b) Paramagnetic materials

c) Diamagnetic materials d) All of the above

A steel wire of length | has a magnetic moment M . It is bent at its middle point at an angle of 60°. Then the
magnetic moment of new shape of wire will be

D M2 b) m /2 ) M 4 5u
Let ¢, and ¢, be the angles of dip observed in two vertical planes at right angles to each other and ¢ be the true

angle of dip, then

a) cos’p=cos’ ¢, +cos’ P, b)

sec’p=sec’ ¢, +sec’ ¢,

d)

) tan’ g=tan’ ¢, +tan’¢, cot’ = cot’ ¢, +cot’ ¢,

A dip needle vibrates in the vertical plane perpendicular to magnetic meridian. The time period of vibration is
found to be 2 s. The same needle is then allowed to vibrate in the horizontal plane and time period is again found
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to be 2s. Then the angle of dip is
a) (o b) 3¢9 <) 450 ) ggo

164. At a place, the magnitudes of the horizontal component and total intensity of the magnetic field of the earth are
0.3 and 0.6 oersted respectively. The value of the angle of dip at this place will be
a) 60° b)450 C) 30° d)oo

165. Two identical short bar magnets, each having magnetic moment of 10 A m’, are arranged such that their axial
lines are perpendicular to each other and their centres be along the same straight line in a horizontal plane. If the
distance between their centres is 0.2 m, the resultant magnetic induction at a point midway between them is

(po=4mx10""Hm ')

a) V2x 107 tesla b) V5 %107 tesla ) V2x 10 tesla d) V5 %10 tesla
166. The magnetic moment of a diamagnetic atom is

a) Much greater than one b)1

c) Between zero and one d) Equal to zero
167. Which one of the following is not a characteristics of diamagnetism?

a) The diamagnetic materials are repelled by a bar magnet

b) The magnetic susceptibility of the materials is small and negative

c) The origin of dia magnetism is the spin of electrons

d) The material move from a region of strong magnetic field to weak magnetic field

168. A short bar magnet with the north pole facing north forms a neutral point a P in the horizontal plane. If the
magnet is rotated by 90° in the horizontal plane, the net magnetic induction at P is (Horizontal component of
earth’s magnetic fieldé By ¢

a) Zero ﬁ —
) b), B, ) 2B, 45 B,

169. The time period of a freely suspended magnet is 2 sec. If it is broken in length into two equal parts and one parts
is suspended in the same way, then its time period will be

a) 4 sec b5 sec ) /2 sec 4 | sec
170. At a certain place, the angle of dip is 30° and the horizontal component of earth’s magnetic field is 0.50 oersted.
The earth’s total magnetic filed (in oersted) is

a) \/g b) 1 ) d) 1

2

-

171. When a metallic plate swings between the poles of a magnet
a) No effect on the plate
b) Eddy currents are set inside the plate and the direction of the current is along the motion of the plate
c) Eddy currents are set up inside the plate and the direction of the current oppose the motion of the plate
d) Eddy currents are set up inside the plate

172. Which of the following relations is correct in magnetism
D Poyiey? D) 1=v+H Vy=r+u? Dyizrem

173. The time period of a freely suspended bar magnet in a field is 2 s. It is cut into two equal parts along its axis, then

the time period is
a)4ds b) 0.5 s c)2s d)0.25s
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174. The direction of lines of magnetic field of bar magnet is
a) From south pole to north pole
b) From north pole to south pole
c) Across the bar magnet
d) From south pole to north pole inside the magnet and from north pole is south pole outside the magnet

175. Two magnets A and B are identical in mass, length and breadth but have different magnetic moments. In a
vibration magnetometer, if the time period of B is twice the time period of A. The ratio of the magnetic moments

M ,/ M g of the magnets will be
a) 12 b) 2 Q) 4 d) 1/4

176. Electromagnets are made of soft iron because soft iron has
a) Low susceptibility and low retentivity b) Low susceptibility and high retentivity
c) High permeability and low retentivity d) High permeability and high coercivity
177. The permanent magnet is made from which one of the following substances
a) Diamagnetic b) Paramagnetic c) Ferromagnetic d) Electromagnetic

178. A bar-magnet of moment of inertia 49 x 10> kg —m" vibrate in a magnetic field of induction 0.5 x 10~ *T. The
time period of vibration is 8.8 s. The magnetic moment of the bar magnet is

) 350 A— b) 490 A—m? ) 3300 A — 4 5000 4 —

179. Unit of magnetic flux density (or magnetic induction) is

3) Tesla b) Weber/metr ¢

<) Newton/ ampere —metre d) All of the above

180. If the magnetic flux is expressed in weber, then magnetic induction can be expressed in

2) Weber /m? b) Weber/m ) Weber-m 4) Weber-m?

181. A bar magnet when placed at an angle of 30 ° to the direction of magnetic field induction of 5x 10~ °T ,
experiences a moment of couple 25 x 10~ ° N —m. If the length of the magnet is 5 cm, its pole strength is
a) 2x107° A-m b) 5x10 2 A-m c) 2A-m d)5 A-m

182. The ultimate individual unit of magnetism is any magnet is called
a) North pole b) South pole c) Dipole d) Quadrupole

183. Two equal bar magnets are kept as shown in the figure. The direction of resultant magnetic field, indicated by
arrow head at the point P is (approximately)

5
PoTs T w
N
a) — b) .~ ) 4

184. The radius of the coil of a tangent galvanometer which has 10 turns is 0.1 m. The current required to produce a
deflection of 60 °|B,=4 X 10_5T) is
a)3A b) .1 A c)2.1A d)15A

185. The magnetic field due to a short magnet at a point on its axis at distance X cm from the middle point of the
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magnet is 200 gauss. The magnetic field at a point on the neutral axis at a distance X cm from the middle of the
magnet is
a) 100 gauss b) 400 gauss ) 50 gauss 4) 200 gauss
186. Among the following properties describing diamagnetism identify the property that is wrongly stated
a) Diamagnetic material do not have permanent magnetic moment
b) Diamagnetism is explained in terms of electromagnetic induction
c) Diamagnetic materials have a small positive susceptibility

d) The magnetic moment of individual electrons neutralize each other

187. For a paramagnetic material, the dependence of the magnetic susceptibility X on the absolute temperature is given
as

a) x «T b) X «1/T? ) x«1/T d) Independent

188. The magnetic field at a point X on the axis of a small bar magnet is equal to the field at a point ¥ on the equator of
the same magnet. The ratio of the distances of X and Y from the centre of the magnet is
a) 73 b) 15 ) 2 d) 213

189. The magnetic induction in air at a distance d from an isolated point pole of strength m unit will be

aym b) m ) md d)
d d’
190. The magnetic field of earth is due to

md’

a) Motion and distribution of some material in and outside the earth
b) Interaction of cosmic rays with the current of earth

c) A magnetic dipole buried at the centre of the earth

d) Induction effect of the sun

191. The magnetic field lines due to a bar magnet are correctly shown in

TR

192. The distance between the poles of a horse shoe magnet is 0.1 m and its pole strength is 0.01 amp-m. The
induction of magnetic field at a point midway between the poles will be

)5 x1075T D)4 x10°T Vgx107T d) Zero

193. A bar magnet 20 cm in length is placed with it south pole towards geographic north. The neutral points are
situated at a distance of 40 cm from centre of the magnet.
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If horizontal component of earth’s field (, 3.2 x 10~ T, then pole strength of magnet is
a) 5 AM b) 10 AM c) 45 AM d) 20 AM

194. If two identical bar magnets, each of length [, pole strength m and magnet moment M, are placed perpendicular
to each other with their unlike poles in contact, the magnetic moment of the combination is

)2 ) im|2) 9 2iml\3 2

195. Which of the following is diamagnetic
a) Aluminium b) Quartz ) Nickel d) Bismuth

196. A bar magnet of magnetic moment M is placed in a magnetic field of induction B. The torque exerted on it is

A M.B b) _31.B ) MxB DBxM

197. A short magnet of moment 6.75 A m” produces a neutral point on its axis. If horizontal component of earth’s
magnetic field is 5 x 10~ °>Wh/m®, then the distance of the neutral point should be
) 10 cm D) 20 cm ) 30 cm 4 40 cm

198. The magnetic susceptibility is

D y=+ b) y=2 ) x=2 9 x=1

199. A vibration magnetometer consists of two identical bar magnets placed one over the other such that they are

2/5

perpendicular and bisect each other. The time period of oscillation in a horizontal magnetic field is 2°"’s. One of

the magnets is removed and if the other magnet oscillates in the same field , then the time period in second is
a) /4 b) ol1/2 c)2 d)4

200. A bar magnet having centre O has a length of 4 cm. Point P, is in the broad side-on and P, is in the end side-on
position with OP,=0P,=10metres. The ratio of magnetic intensities H at P, and P, is

) H,:H,=16:100 b)H :H,=1:2 <) H,:H,=2:1 A H,:H,=100:16
201. If the angular momentum of an electron is Jthen the magnitude of the magnetic moment will be
a) & b) &/ ) oJom d) 2m
m 2m eJ

202. A magnetic needle is kept in a non-uniform magnetic field. It experiences force and torque both due to unequal

forces acting on poles.
a) A torque but not a force b) Neither a force nor a torque

c) A force and a torque d) A force but not a torque

203. At the magnetic north pole of the earth, the value of the horizontal component of earth’s magnetic field and angle

of dip are respectively
a) Zero, maximum b) Maximum, minimum  ¢) Maximum , maximum d) Minimum , minimum

204. At magnetic poles of earth, angle of dip is

a) Zero b) 45° C) 90° d) 180°

205. The magnetic needle of an oscillation magnetometer makes 10 oscillations per min under the action of earth’s
magnetic field alone. When a bar magnet is placed at some distance along the axis of the needle, it makes 14
oscillations per min. If the bar magnet is turned so that its poles interchange their positions, then the new
frequency of oscillation of the needle is
a) 10vibs-m! D)5 vibs-m™! ) 4 vibs-m™! 420 vibs-m™!

206. A deflection magnetometer is adjusted in the usual way. When a magnet is introduced, the deflection observed is0,
and the period of oscillation of the needle in the magnetometer is 7. When the magnet is removed, the period of
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oscillation is T y. The relation between Tand T, is
T T:
a) TZZT(Z)COSe b) T:TOCOSQ c) T=—2 d) T?=——9%_
cosf cos 6
207. The number of turns and radius of cross-section of the coil of a tangent galvanometer are doubled. The reduction

factor K will be

A K b ok 94K DKra

208. Let B, A By; be the vertical and horizontal components of earth’s magnetic field at any point on earth. Near the
north pole
a) B,>B, b) B,<iB, <) B,=B, 4 B,=B,=0

209. At the magnetic poles of the earth, a compass needle will be
a) Vertical b) Bent slightly

c) Horizontal d) Inclined at 45 ° to the horizontal

210. A current carrying coil is placed with its axis parallel to N-S direction. Let horizontal component of earth’s
magnetic field be H and magnetic field inside the loop is H . If a magnet is suspended inside the loop, it makes
angle 0 with H. Then 0 is equal to

ﬂ b) tarfl HO
H

H 0) | H d)
HO) cosec ( ) cot o

a) -1
tan
H, H

211. Two small magnets each of magnetic moment 10 A-m® are placed in end-on position 0.1 m apart from their

centres. The force acting between them is
a) 7 b) 7 c) d)
0.6x10°'N 0.06 x10'N 0.6 N 0.06 N
212. A magnet is placed on a paper in a horizontal plane for locating neutral points. A dip needle placed at the neutral

point will be horizontal at the
a) Magnetic poles b) Magnetic equator ) Latitude angle 45° 9 L atitude angle of 60°

213. Magnetic dipole moment is a
a) Scalar quantity b) Vector quantity c) Constant quantity d) None of these

214. The angle of dip at a certain place where the horizontal and vertical components of the earth’s magnetic field are
equal is
a) 300 b) gge ) 60° d) 450

215. A compass needle placed at a distance I from a short magnet in a tan A position shows a deflection of 60°. If the
distance is increased to r (2)1/3, the deflection of compass needle is
a) 30° b) 60° C) 45° d) 0°

216. Some equipotential surfaces of the magnetic scalar potential are shown in the figure. Magnetic field at a point in
the region is

\'

A
0.2x10-4 0.3x10-4
(T-m) | 0.1x10-4 0.4x10-4

a) 10°°T b) 2x10°4T c) 05%x10°*T d) None of these
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217.

218.

219.

220.

221.

222,

223.

224,

225.

Curie temperature is the one above which

a) Paramagnetic substance changes of ferromagnetic
b) Paramagnetic changes to diamagnetic

c) Diamagnetic changes to paramagnetic

d) Ferromagnetic changes to paramagnetic

The plane of a dip circle is set in the geographic meridian and the apparent dip is 6
It is then set in a vertical plane perpendicular to the geographic meridian. The apparent dip angle is 0. The

declination 0 at the place is

a) O=tan (¢ b) O=tan ¢
tan &

) p=tan! F(Sl d) O=tan ¢
2

A bar magnet of magnetic moment M and moment of inertia /is freely suspended such that the magnetic axial
line is in the direction of magnetic meridian. If the magnet is displaced by a very small angle (0), the angular

acceleration is (Magnetic induction of earth’s horizontal field 6By

a) M B0 b) 1By 0 o Mo Q10
I M IBy M By
The magnetized wire of moment M and length /is bent in the form of semicircle of radius r. Then its magnetic
moment is
a) 2M b) 2M oM d) Zero
s T

In which direction, the magnetic field on the axis at a distance z from the centre of the bar magnet would be?
a) In the perpendicular direction of the magnetic moment (M) of the magnet

b) In the direction of the magnetic dipole moment (M) of the magnet

c) Its direction depends on the magnitude of the magnetic moment (M) of the magnet

d) In the opposite direction of the magnetic dipole moment(M) of the magnet

A dip needle lies initially in the magnetic meridian when it shows an angle of dip 6 at a place. The dip circle is

rotated through an angle X in the horizontal plane and then it shows an angle of dip 6. Then ttang is
an
a) 1 b) 1 g 1 d) cos x
COS X S1n X tan x

The time period of a bar magnet suspended horizontally in the earth’s magnetic field and allowed to oscillate
a) Is directly proportional to the square root of its mass

b) Is directly proportional to its pole strength

c) Is inversely proportional to its magnetic moment

d) Decrease if the length increases but pole strength remains same

A long magnetic needle of length 2 L, magnetic moment M and pole strength m units is broken into two pieces at
the middle. The magnetic moment and pole strength of each piece will be

M m m M
a) b) c M d)
5 M,2 2,m M ,m

If the total magnetic field due to earth is 28 Am™'; then the total magnetic induction due to earth is
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226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

a)28 T b) 280 ab— Acm” " c) 0.352 G d)0325T

A coil in the shape of an equilateral triangle of side 0.02m is suspended from its vertex such that it is hanging in a
vertical plane between the pole pieces of permanent magnet producing a uniform field of 5 x 10~ >T. If a current
of 0.1 A is passed through the coil, what is the couple acting

V5V3x10’N-m  P5V3x10°N-m 9 g x1077 @) None of these

N—m

The vertical component of earth’s magnetic field is zero at or The earth’s magnetic field always has a vertical

component except at the
a) Magnetic poles b) Geographical poles c) Every place d) Magnetic equator

A magnet freely suspended in a vibration magnetometer makes 40 oscillations per minute at a place A and 20
oscillations per minute at a place B. If the horizontal component of earth’s magnetic field at A is 36 x 10 °T, then

its value at B is
3) 36 x10°°T D)9 x1075T ) 144 x10°°T d) 208 x10°°T

Magnetic moment of two bar magnets may be compared with the help of
a) Deflection magnetometer b) Vibration magnetometer
c) Both of the above d) None of the above

The correct I —H curve for a paramagnetic material is represented by, figure.

a) | b) 4 ol ot/
F — T o7 X o —u * o —u *

A tangent galvanometer has a reduction factor of 1 A and it is placed with the plane of its coil perpendicular to the

magnetic meridian. The deflection produced when a current of 1 A is passed through it is
a) 60° b) 45° C) 30° d) None of these

The materials suitable for making electromagnets should have
a) High retentivity and high coercivity b) Low retentivity and low coercivity
c) High retentivity and low coercivity d) Low retentivity and high coercivity

Two tangent galvanometer having coils of the same radius are connected in series. A current flowing in them
produces of 60 °and 45° respectively. The ratio of the number of turns in the coil is
a) 4/3 — +
) b) (\/3.'.1)/1 c) M d)ﬁ
V3-1 1

Isogonic lines on magnetic map will have
a) Zero angle of dip b) Zero angle of declination
c) Same angle of declination d) Same angle of dip

Two identical magnetic dipoles of magnetic moment 2 Am” are placed at a separation of 2 m with their axis
perpendicular to each other in air. The resultant magnetic field at a mid-point between the dipoles is

) 4 5% 10°5T D)y 5 x107°T A 45x107T D5y5x107T

A curve between magnetic moment and temperature of magnet is
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237. Which curve may best represent the current deflection in a tangent galvanometer
A

C

T b d
2

> i
238. The hysteresis cycle for the material of permanent magnet is
a) Short and wide b) Tall and narrow c) Tall and wide d) Short and narrow

239. The variation of intensity of magnetization (I ) with respect to the magnetizing field (H ) in a diamagnetic
substance is described by the graph in figure.

B
+1
A
o H
C
-1 D
a) oD b) oc ) 0B d) oA

240. If a magnet of pole strength m is divided into four parts such that the length and width of each part is half that of
initial one, then the pole strength of each part will be

) m/4 D) m/2 ) m/8 Dgm

241. A magnetic dipole is placed in two perpendicular magnetic fields Band H and is in equilibrium taking angle 0
with B. Then
) p=q b) Bcosh=H sin6 <) Bsinf=H cosf 4) B=H tano

242. A magnet of magnetic moment M and pole strength m is divided in two equal parts, then magnetic moment of
each part will be

a) v b) pr/2 ) M/4 oM

243. As magnetising field on a ferromagnetic material is increased, its permeability
a) Increases b) Decreases ¢) Remains constant d) Cannot say
244. The error in measuring the current with a tangent galvanometer is minimum when the deflection is about
a) go b) 390 €) 450 d) gpo
245. When a magnetic substance is heated, then it
a) Becomes a strong magnet b) Losses its magnetism
c) Does not effect the magnetism d) Either (a) or (c)
246. Weber /m? is equal to
a) Volt b) Henry ) Tesla d) All of these
247. A magnet makes 40 oscillations per minute at a place having magnetic field intensity of 0.1 x 10> T. At another

place, it takes 2.5 sec to complete one vibration. The value of earth’s horizontal field at that place is+
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248.

249,

250.

251.

252.

253.

254.

255.

256.

257.

258.

2 0.25x10°°T b)Y 036 x10°T 9 0.66x10°T Dy2x10°T
The magnetic moment of atomic neon is equal to
a) Zero b) 1

EIJB

A paramagnetic substance of susceptibility 3 x 10 * is placed in a magnetic field of4 x 10 * Am ' . Then the

3
2 o He d)2l'lB

intensity of magnetization in the units of Am is
2 1.33x10° b)Y 975 %107 912x107 D1g4x107°
The angle of dip at a place on the earth gives

a) The horizontal component of the earth’s magnetic field
b) The location of the geographic meridian

c) The vertical component of the earth’s field

d) The direction of the earth’s magnetic field

Which of the following statements is not true

a) While taking reading of tangent galvanometer, the plane of the coil must be set at right angles to the earth’s

magnetic meridian
b) A short magnet is used in a tangent galvanometer since a long magnet would be heavy and may not easily move

) Measurement with the tangent galvanometer will be more accurate when the deflection is around 45 °

d) A tangent galvanometer can not be used in the polar region

To measure which of the following , is a tangent galvanometer used

a) Charge b) Angle c) Current d) Magnetic intensity

A tangent galvanometer is connected directly to an ideal battery. If the number of turns in the coil is doubled, the

deflection will
a) Increase b) Decrease

¢) Remain unchanged d) Either increase or decrease

Tangent galvanometer is used to measure

a) Steady currents b) Current impulses

c) Magnetic moments of bar magnets d) Earth’s magnetic field

If a magnet is hanged with its magnetic axis then it stops in

a) Magnetic meridian b) Geometric meridian c) Angle of dip d) None of these
An example of a diamagnetic substance is

a) Aluminium b) Copper c) Iron d) Nickel

For an isotropic medium B, 1, H and M are related as (where B, ly, H and M have their usual meanings in the
context of magnetic material)

a) (B—M|=p,H D) M=y, (H+M| ) H=p,H+M)| d) B=p (H+M)

The period of oscillation of a vibration magnetometer depends on which of the following factors

Where I is the moment of inertia of the magnet about the axis of suspension, M is the magnetic moment of the
magnet and H is the external magnetic field
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259.

260.

261.

262.

263.

264.

265.

266.

267.

) [ and M only D) M and H only ) [ and H only 4 , M and H only

When a magnet is placed vertically on horizontal board, number of neutral points obtained on the board is
a) Four b) Three c) Two d) One

A tangent galvanometer has a coil with 50 turns and radius equal to 4 cm. A current of 0.1 A is passing through it.
The plane of the coil is set parallel to the earth’s magnetic meridian. If the value of the earth’s horizontal

component of the magnetic field is 7 x 10 *tesla and jt,=4 1 x 10~ weber /amp x m, then the deflection in the
galvanometer needle will be

a) 45° b)48.2° ) 50.7° d5p.7°

The relation between B, H AT in SI unit is

a) B:IJO(H+I) b) B=H+4pul c) H={ Ho(B"'I) d) None of these

A dip circle is at right angles to the magnetic meridian.

a) 0° b) 90° c) 45° d)4:1
In sum and difference method vibration magnetometer, the time period is more if

a) Similar poles of both magnets are on same sides

b) Opposite poles of both magnets are on same sides

c) Both magnets are perpendicular to each other

d) Nothing can be said

A magnet of magnetic moment 50 i A-m”is placed along the x-axis in a magnetic field B= (0.5 i+3.0 j) T. The
torque acting on the magnet is
2 175k N-m b) 150k N-m 9 75k N-m D 25 V37k N-m
At two places A and B using vibration magnetometer, a magnet vibrates in a horizontal plane and it respective
periodic time are 2 sec and 3 sec and at these places the earth’s horizontal components are H , and H
respectively. Then the ratio between H 4 and H will be
3 9:4 b)3:2 ) 4:9 433
A thin rectangular magnet suspended freely has a period of oscillation equal to 7. Now it is broken into two equal
halves (each having half of the original length) and one piece is made to oscillate freely in the same field. If its
period of oscillation is T, the ratio T/T
a) 1 b) 1 c) 2 dl

2¢/2 2 4
The length of a magnet is large compared to it’s width and breadth. The time period of its oscillation in a vibration
magnetometer is T'. The magnet is cut along it’s length into six parts and these parts are then placed together as
shown in the figure. The time period of this combination will be

S
S

i thh bn th & =

=== =

a) 1 b) T 0) 255 d) Zero

&
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268.

269.

270.

271.

272.

273.

274.

275.

276.

A magnetic needle suspended horizontally by an unspun silk fibre, oscillates in the horizontal plane because of the

restoring force originating mainly from
a) The torsion of the silk fibre

b) The force of gravity
c) The horizontal component of earth’s magnetic field
d) All of the above factors

Two tangent galvanometers A and B have coils of radii 8 cm and 16 cm respectively and resistance 8 £ each.
They are connected in parallel with a cell of emf 4 V and negligible internal resistance. The deflections produced

in the tangent galvanometers A and B are 30 °A60 © respectively. If A has 2 turns, then B must have
a) 18 turns b) 12 turns €) 6 turns d) 2 turns

The field due to a magnet at a distance R from the centre of the magnet is proportional to

a) R b) R ) /R d) /R
The ratio of magnetic moments of two bar magnets is 13 :5. These magnets held together in a vibration

magnetometer oscillate with 15 oscillations per minute in earth’s magnetic field with like poles together. What will
be the frequency of oscillations of system if unlike poles are together

a) 10 oscillations/min b) 15 oscillations/min J 12 oscillations/min d) goscillations/min

A magnet is suspended horizontally in the earth’s magnetic field. When it is displaced and then released it
oscillates in a horizontal plane with a period T'. If a piece of wood of the same moment of inertia (about the axis
of rotation) as the magnet is attached to the magnet, what would be the new period of oscillation of the system

By
N s
a Ll b) T o L d) 1.3

3 2 V2

A bar magnet is held at right angles to a uniform magnetic field. The couple acting on the magnet is to be halved
by rotation it from this position. The angle of rotation is

2 60° b) 45° ¢ 30° 4750

The variation of magnetic susceptibility ()() with magnetising field for a paramagnetic substance is

A

a) 1 b) 4 Q) 4 d) @4
(0] H

When 2 amperes current is passed through a tangent galvanometer, it gives a deflection of 30 °. For 60 °
deflection, the current must be

a) | gmp b)> /3 amp ) 4 amp D 6amp
The magnetism of a magnet is due to

a) The earth b) Cosmic rays

c) The spin motion of electrons d) Pressure of big magnet inside the earth
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277. The magnetic needle of a tangent galvanometer is deflected at an angle 30 ° due to a magnet. The horizontal
component of earth’s magnetic field 0.34 x 10~ * T is along the plane of the coil. The magnetic intensity is
3 196x107* T b) 1.96x10*T ) 196x10°°T 4 1.96x10°T

278. A bar magnet has a magnetic moment equal to 5 x 10~ > Wb-m. It is suspended in a magnetic field which has a
magnetic induction B equal to 8 7 x 10~ * T. The magnet vibrates with a period of vibration equal to 15 s. The
moment of inertia of magnet is
V454 x10°kg—m*> D asax10Ckg—nt D 454x10kg—m* V454 x10°%kg—m’

279. A magnetic needle is made to vibrate in uniform field H, then it time period is T'. If it vibrates in the field of
intensity 4 H, its time period will be
AT D) /2 ) 2/T 4

280. A bar magnet having a magnetic moment of 2 x 10" J T~ " is free to rotate in a horizontal plane. A horizontal
magnetic field B=6 x 10 * T exists in the space. The work done in taking the magnet slowly from a direction
parallel to the field to a direction 60 ° from the field is
3 0.6J )12y ) J 4y

281. Two bar magnets with magnetic moments 2 M and M are fastened together at right angles to each other at their

centres to form a crossed system, which can rotate freely about a vertical axis through the centre. The crossed
system sets in earth’s magnetic field with magnet having magnetic moment 2 M making an angle 8 with the

2

282. A current carrying loop is placed in a uniform magnetic field in four different orientations, I, II, IIT and TV,

magnetic meridian such that

a) p=tan '|—= = d) g=tan!

b) 9=tan '(v/3 ) p=tan! 1

arrange them in the decreasing order of potential energy

1. 1I.
A
n B B
- > —
A
n
11 V.
A
n
)
% ] -
r
A
n
) Is [I>I1>1V b) 1S s> 1V A I>IVsII>TII A rs1vs1>1

283. The mass of specimen of a ferromagnetic material is 0.6 kg and the density is 7.8 x 10° kg m>. If the area of
hysteresis loop of alternating magnetizing field of frequency 50 Hz is 0.722 MKS units, then hysteresis loss per
second will be

) 27771077 b)2777 x107%7 ) 2727 x107*J 42777 x107°J
284. If the angles of dip at two places are 30 ° and 45 ° respectively, then the ratio of horizontal components of earth’s
magnetic field at the two places will be

2 3:42 b) 1.2 9 1.3 d1:2
285. A magnetic needle is placed on a cork floating in a still lake in the northern hemisphere. Does the needle together
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with the cork move towards the north of the lake
a) Yes
b) No

c) May be or may not be move

d) Nothing can be said

286. The direction of the null points is on the equatorial line of a bar magnet, when the north pole of the magnet is
pointing
a) North b) South c) East d) West

287. At a place, if one earth’s horizontal and vertical components of magnetic fields are equal, then the angle of dip will
be
3)300 b)900 C)450 d)Oo

288. Relative permeability of iron is 5500, then it magnetic susceptibility will be

a) 5500 x 10’ b) 5500 x 107 c) 5501 d) 5499
289. A vibration magnetometer is placed at south pole, then the time period will be

a) Zero b) Infinity

c) Same as at magnetic equator d) Same as at any other place on earth

290. The lines of force due to earth’s horizontal component of magnetic field are
a) Parallel straight lines b) Concentric circles c) Elliptical d) Parabolic

291. The bob of a simple pendulum is replaced by a magnet. The oscillation are set along the length of the magnet. A
copper coil is added so that one pole of the magnet passes in and out of the coil. The coil is short-circuited. Then

which one of the following happens
a) Period decreases b) Period does not change

c) Oscillations are damped d) Amplitude increases

292. Two uniform magnetic fields B and H are perpendicular to each other at a place. When a magnetic needle is
placed in the field, it rest making angle 60 ° and 30 © with B and H respectively. The value of B: H is

2 1:2 b)2:1 931 V1.3
293. Due to the earth’s magnetic field, charged cosmic ray particles
a) Require greater kinetic energy to reach the equator than the poles
b) Require less Kinetic energy to reach the equator than the poles
c) Can never reach the equator
d) Can never reach the poles
294. The universal property of all substances is
a) Diamagnetism b) Ferromagnetism ) Paramagnetism d) All of these
295. The torque on a bar magnet due to the earth’ magnetic field is maximum when the axis of the magnet is
a) Perpendicular to the field of the earth

b) Parallel of the vertical component of the earth’s field
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‘) At an angle of 33 ° with respect N-S direction

d) Along the North-South (N-S) direction
296. A magnet of magnetic moment M is rotated through 360 ° in a magnetic field H. The work done will be

a) MH b) > MH ) 2 iMH d) Zero

297. A current loop placed in a magnetic field behaves like a
a) Magnetic dipole b) Magnetic substance c) Magnetic pole d) All are true

298. The time period of oscillation of a bar magnet suspended horizontally along the magnetic meridian is T . If this
magnet is replaced by another magnet of the same size and pole strength but with double the mass, the new time
period will be

a) o b) Lo SINE) d)o7
> N V2T, .

299. A compass needle whose magnetic moment is 60 amp x m” pointing geographical north at a certain place, where
the horizontal component of earth’s magnetic field is 40 y Wb/ m’, experiences a torque 1.2 x 10 ° N x m. What
is the declination at this place
a) 30° b) 45° ) 60° d) 250

300. If the magnetic dipole moment of an atom of diamagnetic material, paramagnetic material and ferromagnetic
material is denoted by Hy, H, > H; respectively then
a) IJd¢OandIJf¢O b)IJp#OandIJf¢O C) Ild¢Oandl,lp¢O d)lld¢OandIJp¢O

301. A magnet is suspended in such a way that it oscillates in the horizontal plane. It makes

20 oscillations per minute at a place where dip angle is 30 © and 15 oscillations per minute at a place where
dip angle 60 °. The ratio of total earth’s magnetic field at the two places is

2)3y3:8 b)16:913 9 4:9 D23:9
302. A loop of area 0.5m” is placed in a magnetic field of strength 2 T in direction making an angle of 30 ° with the

field. The magnetic flux linked with the loop will be

a) %Wb b) EWb ¢) 2 Wb d) ﬁVVb
2 2

303. Two short magnets placed along the same axis with their like poles facing each other repel each other with a force

which varies inversely as
a) Square of the distance b) Cube of the distance

c) Distance d) Fourth power of the distance

304. A short magnet oscillates with a time period 0.1s at a place where horizontal magnetic field is 24 pt. A downward
current of 18 A is established in a vertical wire 20 cm east of the magnet. The new time period of oscillator

) 0.1s b) 0.089s ) 0.076 s d) 0.057 s

305. Ferromagnetic materials used in a transformer must have
a) Low permeability and high hysteresis loss b) High permeability and low hysteresis loss
c) High permeability and high hysteresis loss d) Low permeability and low hysteresis loss

306. An iron rod of volume 10 * m’ and relative permeability 1000 is placed inside a long solenoid wound with

5turns/cm. If a current of 0.5 A is passed through the solenoid, then the magnetic moment of the rod is
D 10Am? b)Y 154 m’ 920 Am? D5 am?

307. The relative permeability is represented by [ and the susceptibility is denoted by X for a magnetic substance.
Then for a paramagnetic substance
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ﬂlh<1’X<0 ]ﬂlh<1,X>0 d;4>1,x<0 ‘ﬂ;#>1,x>0
308. The horizontal component of the earth’s magnetic field is 0.22 gauss and total magnetic field is 0.4 gauss . The
angle of dip is
a)tanfl(l)
309. Rate of change of torque T with defelection 8 is maximum for a magnet suspended freely in a uniform magnetic
field of induction B, when

a)g=0° b) g=45° ) g=60° 4 g=90°
310. The susceptibility of a paramagnetic material is K at 27°C. At what temperature will its susceptibility be K/2?

b) an (ool ) tan"'(1.518] D tan™ ()

tan

3) 600°C b) 287°C ) s4°C 4 307°C
311. A vibration magnetometer consists of two identical bar magnets placed one over the other such that they are

mutually perpendicular and bisect each other. The time period of combination is 4 s. If one of the magnets is

removed, find the period of other
a)5s b) 3.36 s c) 4365 d)5.36s

312. Two lines of force due to a bar magnet
a) Intersect at the neutral point
b) Intersect near the poles of the magnet
c) Intersect on the equatorial axis of the magnet
d) Do not intersect at all

313. Two similar bar magnets P and Q, each of magnetic moment M, are taken, If P is cut along it axial line and Q is

cut along its equatorial line, all the four pieces obtained have

a) Equal pole strength

M M
b) Magnetic moment 1 ) Magnetic moment B3 d) Magnetic moment M

314. A certain amount of current when flowing in a properly set tangent galvanometer, produces a deflection of 45 °. If
the current be reduced by a factor of V'3, the deflection would

a) Decrease by 30° b) Decrease by 15° ) Increase by 15° 9 Increase by 30°

315. Time period for a magnet is T'. If it is divided in four equal parts along its axis and perpendicular to its axis as

shown then time period for each part will be
I

N L s

|
Ay b)T/4 T/2 47

316. When a ferromagnetic material is heated to temperature above its curie point, the material

a) Is permanently magnetized b) Remains ferromagnetic

c) Behaves like a diamagnetic material d) Behaves like a paramagnetic material
317. Intensity of magnetic field due to earth at a point inside a hollow steel box is

a) Less than outside b) More than outside c) Same d) Zero
318. The angle between magnetic meridian and geographical meridian is known as

a) Magnetic dip b) Magnetic latitude

c) Magnetic Declination d) Magnetic longitude
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319. An electron of charge e moves in a circular orbit of radius raround the nucleus at a frequency v. The magnetic
moment associated with the orbital motion of the electron is.
a) b) mvr’ c) nve d) mer”
e r v
320. A uniform magnetic needle is suspended from its centre by a thread. Its upper end is now loaded with a mass 50

2
nver

mg, and the needle becomes horizontal. If the strength of each pole is 98.1 ab-amp-cm and g=981 cm s 2, then the

vertical component of earth’s magnetic induction is
a) 0.50 G b) 0.25 G c) 0.005 G d) 0.05G

321. The vertical component of the earth’s magnetic field is zero at a place where the angle of dip is
a)Oo b)450 C) 60° d)900

322. Two short magnets with pole strengths of 900 ab amp-cm and 100 ab-amp-cm are placed with their axes in the
same vertical line, with similar poles facing each other. Each magnet has a length of 1 cm. When separation
between the nearer poles is 1 cm, the weight of upper magnet is supported by the repulsive force between the

magnets. If g;, 1000 cm s~ ~, then the mass of upper magnet is
a) 100 g b)55¢ c)45¢ d)775¢

323.1f a ferromagnetic material is inserted in a current carrying solenoid, the magnetic field of solenoid
a) Large increases b) Slightly increases c) Largely decreases d) Slightly decreases

324. The tangent galvanometers having coils of the same radius are connected in series. Same current flowing in them
produces deflections of 60 © and 45 ° respectively. The ratio of the number of turns in the coil is
a) 4 b) V3+1 ¢) V3+1 d) V3
V3 1 V3—-1 1

325. The incorrect statement regarding the lines of force of the magnetic field B is
a) Magnetic intensity is a measure of lines of force passing through unit area held normal to it
b) Magnetic lines of force form a closes curve
c) Inside a magnet, its magnetic lines of force move from north pole of a magnet towards its south pole
d) Due to a magnet magnetic lines of force never cut each other

326. The work done in turning a magnet of magnetic moment ‘M’ by an angle of 90 ° from the meridian is ‘n’ times

the corresponding work done to turn it through an angle at 60 °, when ‘n’ is given by
a) 172 b) 2 c) 1/4 d)1

327. Which one of the following is a non-magnetic substance
a) Iron b) Nickel c) Cobalt d) Brass

328. A short bar magnet of magnetic moment 0.4 J T~ " is placed in a uniform magnetic field of 0.16 T. The magnet is
in stable equilibrium when the potential energy is
a) _0.082J b)0.064 J ) —0.064J d) Zero

329. The line on the earth surface joining the point where the field is horizontal, is called

a) Magnetic equator b) Magnetic Line c) Magnetic axis d) Magnetic inertia
330. At which place, earth’s magnetism becomes horizontal

a) Magnetic pole b) Geographical pole c) Magnetic meridian d) Magnetic equator

331. A dip needle which is free to move in a vertical plane perpendicular to magnetic meridian will remain
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332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

a) Horizontal b) Vertical
c) Neither horizontal nor vertical d) Inclined

The correct relation is
[Where By, =¢ Horizontal component of earth’s magnetic field; By = ¢ Vertical component of earth’s magnetic
field and B={(Total intensity of earth’s magnetic field]

B
v b) B=B,x B, ) |B|=VB%+B> 4 B=B,+B,

a) B=—
H
The resultant magnetic moment of neon atom will be

a) Infinity b) ", c) Zero d) Hs
2

Two magnets, each of magnetic moment ‘M’ are placed so as to form a cross at right angles to each other. The
magnetic moment of the system will be

)M b) oM VosM d) pg

The correct measure of magnetic hardness of a material is

a) Remanant magnetism b) Hysterses loss

c) Coercivity d) Curie temperature
Magnetic lines of force

a) Always intersect b) Are always closed

c) Tend to crowd far away from the poles of magnet d) Do not pass through vacuum
For protecting a sensitive equipment from the external magnetic field, it should be
a) Placed inside an aluminium case

b) Placed inside an iron case

c) Wrapped with insulation around it when passing current through it

d) Surrounded with fine copper sheet

Two magnets of same size and mass make respectively 10 and 15 oscillations per minute at certain place. The
ratio of their magnetic moments is

3 4:9 b)g:4 ) 2:3 432

On applying an external magnetic field, to a ferromagnetic substance domains

a) Align in the direction of magnetic field b) Align in the direction opposite to magnetic field

¢) Remain unaffected d) None of the above

At a place the angle of dip is 30 °. If the horizontal component of earth’s magnetic field is By, then the total field
intensity is

B 2B — _
a) 21 b) 1 ) B, 2 I B,\3

2 \/ 3 H H

Two identical short bar magnets, each having magnetic moment M, are placed a distance of 2d apart with axes
perpendicular to each other in a horizontal plane. The magnetic induction at a point midway between them is
a) Ho | 5 M b) Fo | 5 M & [2H0| M Q) Fo | 5| M

4n 4’ 4n d? n |d° 4n d’

The time of vibration of a dip needle vibrating in the vertical plane is 3s. When magnetic needle is made to vibrate

in the horizontal plane, the time of vibration is 3 V/2s. Then the angle of dip is
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343.

344,

345.

346.

347.

348.

349.

350.

351.

352.

353.

a) 30 b) 450 ) 60° ) gge

An electron moving around the nucleus with an angular momentum [ has a magnetic moment

a) € b) _€ c) 2¢, d_¢€
m 2m m 27mm
With a standard rectangular bar magnet of length (1), breadth (b; b <<I) and magnetic moment M, the time period
of the magnet in vibration magnetometer is 4 s. If the magnet is cut normal to its length into four equal pieces, the
time period (in second) with one of the pieces
a) 16 b) 2 o1 dl
4
The angle of dip at a certain place on earth is 60 ° and the magnitude of earth’s horizontal component of magnetic

field is 0.26 G. The magnetic field at the place on earth is
a) 0.13G b) 0.26 G c) 052G d) 0.65G

A bar magnet of magnetic moment 10* J/T is free to rotate in a horizontal plane. The work done in rotating the

magnet slowly from a direction parallel to a horizontal magnetic field of 4 x 10> T to a direction 60 ° from the
field will be

a) 02 J D)oo ) 418J 451027
The value of angle of dip is zero at the magnetic equator because on it

Q) v AH are equal b) The value of VA H is zero

) The value of V iszero 9 The value of H iszero

The magnetic field due to a small magnetic dipole of magnetic moment M, at distance ' from the centre on the
equatorial line is given by (in M.K.S system)
a) o M b) o M ) fo  2M d) o, 2M
4n r2 41 r3 4 r2 4 r3
The sensitivity of a tangent galvanometer is increased if

a) Number of turn decreases b) Number of turn increases
c) Field increases d) None of the above

The time period of a freely suspended magnet does not depend upon

a) Length of magnet b) Pole strength of magnet
c) Horizontal component of earth’s field d) Length of the suspension

The length of magnet is large compared to its width and breadth. The time period of its oscillation in a vibration
magnetometer is 2 s. The magnet is cut along its length into three equal parts and these parts are then placed on
each other with their like poles together. The time period of this combination will be

a)%s b)%s C)Z\/§S d)2S

-1
Two magnets held together in earth’s magnetic field with same polarity together make 12 ;i) _ in ¢, When

-1
opposite poles together make 4 /i — min . The ratio of magnetic moments is
a)9:1 b)1:3 c)1:9 d)10:8

Two magnets of equal mass are joined at right angles to each other as shown. Magnet 1 has a magnetic moment 3
times that of magnet 2. This arrangement is pivoted so that it is free to rotate in the horizontal plane. In
equilibrium what angle will the magnet 1 subtend with the magnetic meridian
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1

a) tan~ %) b) tan! %) <) tan ‘(1] doe

354. A magnet of distance moment 2 J T~ " is aligned in the direction of magnetic field of 0.1 T. What is the net work

done to bring, the magnet normal to the magnetic field?
a)o.17J b)0.27J 17 d)27J

355. The dimensions of magnetic permeability are
A MLT 2A™] DMt 247 VIMIPT A Dipm L7247
356. Two magnets of equal mass are joined at 90° each other as shown in figure. Magnet N, S, has a magnetic moment

V'3 times that of N »S,. The arrangement is pivoted so that it is free to rotate in horizontal plane. When in

equilibrium, what angle should N; S, make with magnetic meridian?

H
Ny N,
0
Sy S
a) 750 b) 60° <) 300 d) 450

357. A bar magnet is placed in the position of stable equilibrium in a uniform magnetic field of induction B. If it is
rotated through an angle 180 °, then the work done is (M = {Magnetic dipole moment of bar magnet)
a) MB b) 2MB c) MB d) Zero
2

358. Vibration magnetometer works on the principle of
a) Torque acting on the bar magnet
b) Force acting on the bar magnet
c) Both the force and the torque acting on the bar magnet
d) None of these

359. The earth’s magnetic field at a certain place has a horizontal component 0.3 gauss and the total strength
0.5 gauss. The angle of dip is

a) an '3 b) gin 13 ) an 12 d) gjp 13
4 4 3 5
360. An inductor of 10 mH shows 50 mH when operate with a core mad e of ferrite. The susceptibility of ferrite is
a)s b) 4 3 d) None of these
361. Which one of the following characteristics is not associated with a ferromagnetic material?
a) It is strongly attracted by a magnet
b) It tends to move from a region of strong magnetic field to a region of low magnetic field
c) Its origin is the spin of electrons

d) Above the Curie temperature, it exhibits paramagnetic properties
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362.

363.

364.

365.

366.

367.

368.

369.

370.

The intensity of magnetic field is H and moment of magnet is M. The maximum potential energy is

a) MH b2 MH ) 3 MH 4y MH

A small coil C with N =200 turns is mounted on one end of a balance beam and introduced between the poles of
an electromagnet as shown in figure. The cross sectional area of coil is A=1.0c¢m? length of arm OA of the
balance beam is /=30 cm. When there is no current in the coil the balance is in equilibrium. On passing a current
I=22 mA through the coil the equilibrium is restored by putting the additional counter weight of mass

A m=60mg on the balance pan. Find the magnetic induction at the spot where coil is located

oy
Jmm 5 /\
5 2
04T bYosT V2T Dorr

The relative permeability ( Hr) of a ferromagnetic substance varies with temperature (T') according to the curve

" lec

100 A
10 A
1.0 B %
N
0.11 b

a) 4 b) g I d p

A dip circle is so that its needle moves freely in the magnetic meridian. In this position, the angle of dip is 40 °.
Now the dip circle is rotated so that the plane in which the needle moves makes an angle of 30 © with the magnetic
meridian. In this position, the needle will dip by an angle

a) 40° b) 30° c) More than 40 ° d) Less than 40 °

For ferromagnetic material, the relative permeability ( u,) versus magnetic intensity (H ) has the following shape

a) b) rf ) / @ 1

> H > H > H > H

The most appropriate magnetization M versus magnetizing field H curve for a paramagnetic substance is

M A A C

+ A

0 H

- B

D

a) A b) B ) C d) D

A short bar magnet, placed with its axis at 30 ° with an external magnetic field of 0.16 T, experiences a torque of

magnitude 0.032 J. The magnetic moment of the bar magnet is (in units of J/T)
a) 4 b) 0.2 c) 0.5 d) 04

Tangent galvanometer measures
a) Capacitance b) Current ) Resistance d) Potential difference

The relative permeability of a substance X is slightly less than unity and that of substance Y is slightly more than
unity, then
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a) X s paramagnetic and Y is ferromagnetic b) x is diamagnetic and Y is ferromagnetic

XAy both are paramagnetic d) x is diamagnetic and Y is paramagnetic

371. The period of oscillation of a bar magnet in a vibration magnetometer is 2 s. The period of oscillation of another

bar magnet whose moment is 4 times that of 1st magnet is
a)4s b)1s c)2s d)0.5s

372. At a certain place the horizontal component of the earth’s magnetic field is By and the angle of dip is 45°. The
total intensity of the field at that place will be
a) B, b) V2 B, ) 2 B, d) Bé

373. In the hysteresis cycle, the value of Hneeded to make the intensity of magnetization zero is called

a) Retentivity b) Coercive force c) Lorentz force d) None of the above

374. The time period of a vibration magnetometer is T ;. Its magnet is replaced by another magnet whose moment of
inertia is 3 times and magnetic moment is 1/3 of the initial magnet. The time period now will be
)3T, by, ) T,/43 d1,/3

375. A magnet of length 0.1 m and pole strength 10~ * A-m is kept in a magnetic field of 30 Wb m™? at an angle 30 °.

The couple acting oniitis ........ x10~* Nm.
a)7.5 b) 3.0 c) 4.5 d)1.5

376. A magnet when placed perpendicular to a uniform field of strength 10~ *Whb/m? experiences a maximum couple
of moment 4 x 10> N/m. What is its magnetic moment
2 0.4 Axni Y024 xm? 9 0.16 Axm’ D 0.04 A xm’

377. A bar magnet of length 3¢m has points A and B along its axis at distances of 24 cm and 48 cm on the opposite
sides. Ratio of magnetic fields at these points will be

d = - B
f— 24 cm —ke 48 cm ='|
a)8 b) 122 c)3 d) 4

378. Domain formation is the necessary feature of
a) Ferromagnetism b) Paramagnetism c) Diamagnetism d) All of these

379. Two small bar magnets are placed in a line with like poles facing each other at a certain distance d apart. If the
length of each magnet is negligible as compared to d, the force between them will be inversely proportional to

1
a) 4 b) 42 c) } d) d
380. At a point on the right bisector of a magnetic dipole magnetic
1
a) Potential varies as —
r

b) Potential is zero at all points on the right bisector

c) Field varies as r>

d) Field is perpendicular to the axis of dipole

381. Magnetic moment of bar magnet is M. The work done to turn the magnet by 90 © of magnet in direction of

magnetic field B will be

a) Zero d) MB

b) %MB ) » MB

382. Which of the following is most suitable for the core of electromagnets
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a) Soft iron b) Steel c) Copper-nickel alloy d) Air

383. The figure illustrates how B, the flux density inside a sample of unmagnetised ferromagnetic material, varies with
B, the magnetic flux density in which the sample is kept. For the sample to be suitable for making a permanent

magnet
B

Vi
y8Y

a) OQ should be large, ¢ should be small

b) OQ and ¢ should both be large
‘) OQ should be small and ¢ should be large

d) OQ and ¢ should both be small

384. Choose the correct statement
a) A paramagnetic material tends to move from a strong magnetic field to weak magnetic field
b) A magnetic material is in the paramagnetic phase below its Curie temperature
c) The resultant magnetic moment in an atom of a diamagnetic substance is zero
d) Typical domain size of a ferromagnetic material is 1 nm

385. A very long magnet is placed vertically with one pole on the table. A neutral point was found at 20 cm from the

pole. What is the pole strength if the vertical component of earth’s field is 0.4 x 10™* Wb m >?
a) 16 A-m b) 8 A-m c) 4 A-m d) None of these

386. Which of the following is true
a) Diamagnetism is temperature dependent
b) Paramagnetism is temperature dependent
c) Paramagnetism is temperature dependent
d) None of these

387. A long magnet is cut into two equal parts, such that the length of each half is same as that of original magnet. If
the period of original magnetic is 7, the period of new magnet is

a) T b) T ol d)
. — 2T
2 4
388. The effect due to uniform magnetic field on a freely suspended magnetic needle is as follows
a) Both torque and net force are present b) Torque is present but no net force
c) Both torque and net force are absent d) Net force is present but not torque

389. The period of oscillation of a freely suspended bar magnet is 4 s. If it is cut into two equal parts in length, then the

time period of each part will be
a)4ds b)2s c)05s d)0.25s

390. The time period of oscillation of a freely suspended bar magnet with usual notations is given by
M By I M By MI
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391. Curie-Weiss law is obeyed by iron
a) At Curie temperature only b) At all temperatures
c) Below Curie temperature d) Above Curie temperature

392. A bar magnet is 10 cm long, and is kept with its north (N)- pole pointing north. A neutral point is formed at a
distance of 15cm from each pole. Given the horizontal component of earth’s field to be 0.4 Gauss, the pole
strength of the magnet is

g Am b) 675 A-m ) 27 A-m d) 135 A-m

393. Liquid oxygen remain suspended between two poles of magnet because it is
a) Diamagnetic b) Paramagnetic c) Ferromagnetic d) Antiferromagnetic

394. Magnetic intensity for an axial point due to a short bar magnet of magnetic moment M is given by

a) Ho M b) Ho M ) Fo M d) Ho M

X

41 4° 41 G 2n  d° 2n 4

395. Iron would become paramagnetic at about

a) 200°C b) 400°C ) 600 °C 4 8oo°c
396. A circular loop of radius 0.0157 m carries a current of 2.0 A. The magnetic field at the center of the loop is

[Ho=4mx10""Wb—A"'m']

157 %10 Wh—m’

P)g.0x 10 wh—m’

2.0 x10Wb—m’

D314 x10° Wb—m?
397. The magnetic susceptibility of paramagnetic materials is

a) Positive, but very high b) Negative, but very small

c) Negative, but very high d) Positive, but small
398. Consider a short magnetic dipole of magnetic length 10 cm. Its geometric length is

a) 12 cm b) 8 cm c) 10 cm d) 14 cm

399. The magnetic field of a small bar magnet varies in the following manner by the influence of a magnet placed at a

large distance d.

a) 1 b) L oL d L

d d’ d’ d’
400. Curie’s law can be written as
1

T-T.
401. A solenoid has core of a material with relative permeability 500 and its windings carry a current of 1 A. The

) x«(T-T,) b) y C)xm% 4 yar

number of turns of the solenoid is 500 per metre. The magnetization of the material is nearly
a) 3 -1 b) 5 -1 ) 3 -1 d) 5 -1
25x10"Am 25x10°Am 20x10"Am 2.0x10"Am
402. A superconductor exhibits perfect

a) Ferrimagnetism b) Ferromagnetism ) Paramagnetism d) Diamagnetism

403. In the case of bar magnet, lines of magnetic induction
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404.

405.

406.

407.

408.

409.

410.

411.

412.

a) Start from the north pole and end at the south pole

b) Run continuously through the bar and outside

c) Emerge in circular paths from the middle of the bar

d) Are produced only at the north pole like rays of light from a bulb

A compass needle which is allowed to move in a horizontal plane is taken to a geomagnetic pole. It
a) Will become rigid showing no movement

b) Will stay in any position

c) Will stay in north-south direction only

d) Will stay in east-west direction only

A bar magnet of magnetic moment 3.0 A-m? is placed in a uniform magnetic induction field of 2 x 10> T.. If
each pole of the magnet experiences a force of 6 x 10~ * N, the length of the magnet is
3) 0.5 m ) o3 m ) 02m Do.1m

Identify the paramagnetic substance
a) Iron b) Aluminium c) Nickel d) Hydrogen

Two identical bar magnets with a length 10 cm and weight 50 g-weig ht are arranged freely with their poles
facing in a inverted vertical glass tube. The upper magnet hangs in the air above the lower one so that the distance
between the nearest pole of the magnet is 3 mm. Pole strength of the poles of each magnet will be

a) 6.64 amp x m b)H amp X m ) 10.25 amp x m d) None of these

Two magnets are held together in a vibration magnetometer and are allowed to oscillate in the earth’s magnetic
field. With like poles together, 12 oscillations per minute are made but for unlike poles together only 4 oscillations
per minute are executed. The ratio of their magnetic moment is

431 b)1:3 )3:5 5.4

The length of a magnet is large compared to its width and breadth. The time period of its oscillation in a vibration

magnetometer is 2 s. The magnet is cut along its length into three equal parts and three parts are then placed on
each other with their like poles together. The time period of this combination will be

a)2s b) 2/3 5 ) 53s 4 5/y3s

A magnet of magnetic moment M oscillating freely in earth’s horizontal magnetic field makes n oscillations per
minute. If the magnetic moment is quadrupled and the earth’s field is doubled, the number of oscillations made
per minute would be

a)_n_ b) o> d) /5

7 \/2 \/E \/7 n \/ n
Keeping dissimilar poles of two magnets of equal pole strength and length same side, their time period will be
a) Zero b) One second c) Infinity d) Any value

The basic magnetization curve for a ferromagnetic material is shown in figure. Then, the value of relative
permeability is highest for the point
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413.

414.

415.

416.

417.

418.

419.

420.

421.

21.5_ _R_ —
510__ !
1 \;El. ’—|Q||| |
05 | I
p/ | | |
o/ L v v v
012345¢67
H (103 A/m)

A short bar magnet has a length 2] and a magnetic moment10 A m”. Find the magnetic field at a distance of

z=0.1m from its centre on the axial line. Here, [ is negligible as compared toz.
D 2x107T b)Y 31071 V1x107T Dgx107T

The magnetic susceptibility does not depend upon the temperature in
a) Ferrite substances b) Ferromagnetic substances
c) Diamagnetic substances d) Paramagnetic substances

A long magnet is placed vertically with its S— épole resting on the table. A neutral point is obtained 10 cm from
the pole the geographic north of it. If H=3.2 x 10" °T ,then the pole strength of magnet is

3) 8 ab-A-cm! ®) 16 ab-A-cm ! ) 32ab-Acm”! 4 64 ab-A-cm !

Two bar magnets having same geometry with magnetic moments M and 2 M are firstly placed in such a way that
their poles are same side. Time period of oscillations is T';. Now the polarity of one of the magnets is reversed,
and time period of oscillations is T';. Now the polarity of one of the magnets is reversed, and time period of

oscillations is T'5.

) T <T, byt =T, )T >T, 4 T,=00
The unit for molar susceptibility is
a) m b) kg-m> ) K g—l m d) No units

A uniform magnetic field parallel to the plane of paper, existed in space initially directed from left to right. When
a bar of soft iron is placed I the field parallel to it, the lines of force passing through it will be represented by

figure.
— -_— -_—— -~
— - — L -
a) b) ——F— c) - - d) -
> ~— I P -
> > \—>— » > ———
> > - ———

The variation of magnetic susceptibility (X ) with temperature for a diamagnetic substance is best represented by
figure

X

x N !

a)} b)} ot d) o

(O p—

—T

—» T — T
A short magnetic needle is pivoted in a uniform magnetic field of strength 1 T. When another magnetic field of
strength V3Tis applied to the needle in a perpendicular direction, the needle deflects through an angle 6, where 0
is

a) 300 b) 450 ) gp° 4 goo

A paramagnetic liquid is taken in a U-tube and arranged so that one of its limbs is kept between pole pieces of the

magnet. The liquid level in the limb
a) Goes down b) Rises up

c) Remains same d) First goes down and then rises
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422. Magnetic meridian is a
a) Point b) Horizontal plane c) Vertical plane d) 1 ine along N-S

423. A tangent galvanometer has a coil of 25 turns and a radius of 15 cm. The horizontal component of the earth’s

magnetic field is 3 x 10~ °T. The current required to produce a deflection of 45° in it is
a)0.29 A b) 0.14 A c)1.2A d)36><10’5A
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5.MAGNETISM AND MATTER

: HINTS AND SOLUTIONS :

(@)

1 0.4
X=Cx—=——""_=57K
T 7x10°°

(b)

Repelled due to induction of similar poles
()

Pole strength depends on material of magnet, state of
magnetization and cross-sectional area. As m* A, so
if A becomes half, pole strength gets half.

)

MB
i\/ 2=y oM

c=
2n

=V_A— %=g:\/&=MA:4MB

Vg M, 1 M,
(d)
Inside bar magnet, lines of force are from south to
north.
(b)

T:MHSiDQZMHSiDBOOZ%

(a)
Magnetic moment, M =iA=i= A

()

If the temperature of a ferromagnetic material is
raised above a certain critical value, called the Curie
temperature, the exchange coupling ceases to be
effective. Most such materials then become simply
paramagnetic; that is, the dipoles still tend to align
with an external field but much more weakly, and
thermal agitation can now more easily disrupt the
alignment.

10 (c)

11

13

15

When axes are in the same line,

6M,M
F::—;—; ie, Fo—
r r

1
When, r becomes thrice, I becomes @ time

o1 8.1
ie,— time. F=—=0.1
81 time. Therefore, 81 N
(a)
W =MB(cos0,—cos8,)
When the magnet is rotated from 0 ° to 60 °, then
work done is 0.8 J
0.8 =MB|cos0°— cos 60 °\]2%
=MB=1.6 N—m
In order to rotate the magnet through an angle of
30°,i.e., from 60 ° to 90 °, the work done is

W':MB[c0560°—cos90°]:MB(%—o)

(MB_16_(67-08x10"erg
2 2

(@)

M=mL=4x10%x10>=0.4Axm’

(c)

Time period of magnet in vibration magnetometer

r=2n|-L
MH

I+,

First case Tl:zn\/M I

Where M = resultant magnetic moment of two
magnets

Here, two identical magnets are placed perpendicular
to each other.

~I,=1,=I|Let|
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16

17

19

20

22

And M =V M2+ M*=M /2

21
ST, =2m
! \/@MH

21 X
25/42271\/ i
V2 MH i

When one magnet is removed, then time period
T2:2n\/ﬁ...(ii)

Dividing Eq. (i) by Eq.(i1)

o5/4 7

Tk

5/4
2

£ oyl
T,

5/4
T2:F=25
(d)

Copper is a diamagnetic material, therefore its rod
aligh itself where magnetic field is weaker and
perpendicular to the direction of magnetic field there.

(d)

_ﬁ mlmZ (]

F= .
4 r2

When pole strength of each pole become double.

F':ﬁ. (2m1)(2m2)
4 [2r)2

(b)

The coercivity of a substance is a measure of the
reverse magnetizing field required to destroy the
residual magnetism of the substance.

()
On equatorial line, magnetic field due to magnet

varies inversely as cube of the distance, therefore,
3

B
21 (3X) 97
B, X

(b)

The resultant magnetic moment can be calculated as
follows:

23

24

25

26

28

29

()
v_V _1

S=—=—=—
tan H \/§V \/g
2.0=30°=m/6rad

(@)
Horizontal component B;; =B cos ¢

BH
cos ¢

Total intensity of earth’s magnetic field B=

. 1.8x10°_1.8x10"°
cos30° V3/2

(<)
In C.G.S. BaxiaI:9:—3 (1)

=2.08x10 °Wb/m’

3— 3

2
From equation (i) and (ii), B_guaoria =36 gauss

(b)

B:ﬂ.zﬁ/I:B:w”x
an d 0.1

8M ..
equatorial = = ( ) )
( X

2x1.2

F

24x107'T

(b)

In pole for pole combination,
M, =3MAM,=M

T,=7?

T, M, _
—2:\/—1:\/—3M :\/3

T, M, M
T,=V3T,=335s

(@)

As shown in figure,

e ®---mmmoe- -y
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30

31

33

34

_ _ Mo [2M, M,
B—B1+B2 E r? +r—i

—7 47 2M1
100x10 "=10 +—
8 8

= 2M,+M,=800..i

If the poles of the magnet CD are reversed, then

oM, M,
8 8

50 x 10‘7:10‘7(

= 2M,— M,=400...|ii]
Solving Egs. (i) and (ii), we obtain

M,=300Am", M,=200A m’

(b)

i, tan6 °
ixtanf=—= 1=>£:tan30 =0=45°
i, tanf, 3 tan 6,

(b)
tan(,b:m ; where ¢ =( Apparent angle of di
cosfB’ =G ApPp g Ps

¢ ={ True angle of dip, S ={ Angle made by vertical
plane with magnetic meridian

tan 60° -1
=2=>0=t 2
cos30° ¢=tan ( )

=tan¢=

(9

In equilibrium B,=B,tan

(©

A bar magnet is equivalent to a current carrying
solenoid due to the following facts:

(i) Both rest in north-south direction when suspended
freely

(i1) Both have two poles: north pole and the south

35

36

37

38

40

pole.

(iii) The like poles of both repel each other while the
unlike poles attract each other.

()
In SI unit of pole strength is Amp-meter. Here, the
pole strength is given in Weber, which is the unit of

(1om).
S ud,m=10"Wb
- 10°°
TN
Magnetic moment of magnet
-3 —4
10 (0'1): 10 .
[TiS pd,
Torque, T=MB sinf
.10
6 -
4mx10
(b)
Repulsion is the sure test of magnetism
(a)
Frequency v« + By

Q)

M=mx2Il=

|47 %x107%|x == 0.5 Nm

1
2

1
M B,

Time period, T =2 n\/
>Tx —
VM

I, |M,

T, M,

If M,=100 then M,=(100—19)=81

T, \/81 9
So, —t=y =2
T, V100 10

=>T2:%T1:1.11 T,

=Time period increase by 11%
(d)

Susceptibility of ferromagnetic material is inversely
proportional to temperature
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41

42

43

44

45

X « l
T
Xl _ TZ
X, T,
Given, I',=30°C,T,=333°C,X,=X
T
.-.XZ:—IX:&X: 0.09 X
T, 333
(d)
From the characteristic of B-H curve
(b)

Diamagnetic will be feebly repelled. Paramagnetic
will be feebly attracted. Ferromagnetic will be
strongly attracted

(a)
Point P lies on equatorial lines of magnet (1) and
axial line of magnet (2) as shown

(1)

N ) T

B; B,

- N S

? (2)

Hy M _7 1000
=2 == 0.1T
VAnt g 0.1
Zzﬁ'Zl\;j: _7><2X10(3)0:0.2T

4m d 10.1]

B, =B,—B,=0.1T

(d)

The bar magnet has coercivity 4 x 10> Am™ "

,i.e. it
requires a magnetic intensity H =4 x 10°Am 'to
get demagnetised. Let I be the current carried by
solenoid having n number of turns per metre length,
then by definition H=¢. Here
H=4x 103amp turn metre” '
=N_60 =500 turnmetre”'

[ 0.12
H_ 4x10°
n~ 500

=8.0A

=]=

(b)
Here, B=1.7x 10 °T,H="

46

47

48

49

B _17x107°_

H=—= —=13.53Am "'
Ho 4mx10

(b)

T=MBsin0

1=200x%0.25x%xsin30°=25N xm

(o)

M=(A=50%x2x1.25x10""=0.125Am’
If normal to the face of the coil makes an angle 0
with the magnetic induction B, then in 1st case,
torque & MBcos0=0.04, and in second case,
Torque &{ MB sin6=0.03
- MB=1(0.047+(0.03/=0.05

_0.05_ 0.05

=005 _4,
0.125 T

M
()

Given that, the horizontal component of earth’s
magnetic field B; =0.34 x 107°T

0=30°

We know that, for tangent galvanometer
B=B,tanf

=B=0.34x10""x tan30°

$1.96x10°°T

2
O Y ST
MB Pole strength x2 1% B

W,
Tl
=T,=—=0.5sec
2
(©)

Let M, and M, be the magnetic moments of magnets
and H the horizontal component of earth’s field. We
have T=MH sin 0. If ¢ is the twist of wire, then
T=C¢, C being restoring couple per unit twist of
wire

= C¢=MH sin 0

(o] O| — (o] T[
Here ¢,=(180°—30°|=150 X180rad
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51

52

53

54

[e] o — O — T[
¢,=(270°—30°|=24 —240X@rad

So, C ¢, =M, H sin® [For deflection §=30° of I
magnet]
C ¢,=M, Hsin0 [For deflection 8 =30° of I

magnet]

¢, _M,
Dividing ——=—+
“9, M,
Tl
150 x| ——
= -1 = ﬁ = 180 = % = %
2 92 pg0x [
180
=M,:M,=5:8
(9
Magnetic substance when kept in a magnetic field is
feebly repelled or thrown out if the substance is
diamagnetic.
(b)

Here, N, = 10 oscillations per min
6,=45°,T,=0.707 CGS units
n,=?,8,=60°,R,=0.5 CGS units

&_\/ﬂ_\/choscSz

n, VH, \R,cosé,

&_\/0 0.5c0560° —z,\/ 05172 __ 1

10 | 0.707cos45° "V 0.5x4/2x1/42 42
10

n,=—==7.07
V2

(0

Time period of combination

_ 21 .
T_zn\/—\/EM.H i

and time period of each magnet

T':zn\/i...(ﬁ)

MH
From (i) and (ii), we get

_ T _olar

T a1/4
2

(9

55

56

57

58

59

60

_M.
—?,..

|

L=2:1

2

=)

(d)

0,=90°,0,=270°,

W =— MB]|cos 270 °—cos 90°|={zero

(a)

The volume of the cubic domain is

V(10 °mS=10"m?

Net dipole moment m,,,, =8 % 10°x9x10 * Am’
$72x10 " Am?

net

Domainvolume

Magnetization, M =

72 10 “Am?

—————=72x10"Am '=7.2x10°Am
10 "m

(b)
Points of zero magnetic field ie, neutral points lie on
equatorial line of magnetic ie, along east and west.

(d)
This luminous electrical discharge is visible
frequently in regions of earth’s magnetic poles.

(b)

Ferromagnetic substance have strong tendency to get
magnetized (induced magnetic moment) in the same
direction as that of applied magnetic field, so magnet
attract N strongly. Paramagnetic substances get
weakly magnetized (magnetic moment induced is
small) in the same direction as that of applied
magnetic field, so magnet attracts N, weakly.
Diamagnetic substances also get weakly magnatised
when placed in an external magnetic field but in
opposite direction and hence, N3, is weakly repelled
by magnet.

(d)

The potential energy of a magnetic dipole of
magnetic moment M placed in magnetic field H is
given as

U,=—M.H=—MH cosf

Where 6 is angle between the vector M and H.
Initially the dipole possesses minimum potential
energy Uy, therefore work requires to turn through
angle 0 is
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61

62

63

64

65

66

67

68

W=U,~U,
&—MH cos8—(—MH cos )
(—MH cos6+ MH

W=MH (1—cosf)

(b)

T=MBsinf=0.1x3x10 *sin30°

$1.5%107°> N-m

(@) - -

T:2n\/ 1 =>T_\/E=\/£
MB T VB \B,

T \/ 1 \/ 1 - T
—= = =\2=>T =—
T cos¢ Vcos60° v V2

(©
a1 :L:ﬁ B,cos ¢,
\/B «/Bcosqb T B COS¢1
_Bi_ T; 05, (3| [cos60° &:
B, T? cosqb1 2 cos30°/ B, 442
(b)
Magnetic moment of circular loop carrying current
2 2
M=IA=I|nR)=In| £ | =1L o=,/ 4"M
2n) " 4m n I

()

This magnetising field is a measure of coercivity of

the material.
(b)
Fo m, Tz
r

(d)
M, _|d, P27 d, ’
—_— | =>—=
M, \d, 8 0.12

3 1
=—= =0.18m

2 0.12
(a)
NS is a magnet held vertically with its north pole on

the table. P is neutral point, where NP =20 cm,

figure. Clearly,

69

70

71

72

73

(d)
W =mBcos 0

&{mB cos60 °

Z,mB><l
2

T=mBsin0
({mBsin 60°

3w [ mB=2W|

)

The energy lost per unit volume of a substance in a
complete cycle of magnetization is equal to the area

of the hysteresis loop

()
E:nAVt:nAthSO x 250 x 10 x 3600

=6x10"
d 7.5%10°

(d
For a temporary magnet the hysteresis loop should be
long and narrow

(@)

The effective length of magnet
21=31.4cm=0.314m

Pole strength m=0.5 Am

So, the magnetic moment, M =m x 21
410.5x0.314| Am’

$0.157 Am’

When magnet is bent in the form of semicircle (of

diameter d), then length of magnet & 7T B

.'.31.42E
2
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74

75

76

31.4x%x2
= =2
=d="57, —20cm

.. Effective length of magnet
21'=d=20cm=0.2cm

Hence, its magnetic moment will be
M=mx2l'
$0.5x0.2=0.1Am’

(b)

Since, B and H are perpendicular to each other and
the resultant field is inclined at an angle 45 © with.

So, B=H

Mo 2M _

H
4m r3

et 2M
41 H

(d)

=0.5m

Permeability is given by

=g

When B is magnetic flux density and H the auxiliary
field strength.

Given, B=4H,

p=ﬁ=4 NA™
H
(9
The number of atoms per unit volume in a specimen
_ P N,
n=— -—
A
For iron, p=7.8x 10°kgm™°,
N ,=6.02 x 10°°/kgmol , A=56
_7.8x10°x6.02x 10*°
=>n=
56
Total number of atoms in the bar is

=8.38x10°m™’

Ny=nV=8.38x10*x(5x10"*x1x10*x 1 x 1(

N,=4.19 x10”

The saturated magnetic moment of bar

78

79

80

81

83

$4.19%10°%x1.8x10 *=754 Am’
(b)

When pole strength becomes 4 times, magnetic

moment M becomes four times.

As T x \/LM

.. T becomes ﬁ = % times
T=%=Ll s.

(<)

For short bar magnet in tan A position

Ho 2M )
E?—Htan&..(l)

When distance is doubled, then new deflection 8 ' is

given by

Ho 2M
— =Htan0' (i
e (2d)3 an (i1)
Jtanf'_ 1
" tanf 8
:ev:taneztan60°:ﬁ

8 8 8
=0 =tan ' ﬁl
8
(9
T
o | i#D)
ZL_ \HMI*—MZ:‘BH(‘
I,+1,
2 H

=>L:L:\/M1_M2:\/2M_M:

T, T, \M,+M, 2M+M
()

_ 1 —
T—27T\/ T '=2m

M By, M(B,—B)

(b)

Absolute permeability of material of rod

H=HHo=(1+ X,
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S p=[14499x 47 x 10 7'=21x10 *Hm "

84

85

86

87

88

(b)

Frog is leveited in magnetic field produced by the
current in vertical solenoid below the frog due to
repulsion, so body of frog behaves as diamagnetic
substance.

(b)

Torque, T=MBsin 6
=0.032=M % 0.16sin30°
=>M=04J/T

©

Area enclosed by B— H curve represents energy lost.
If the area of hysteresis loop is less energy loss is low
whereas if the area of hysteresis loop is large energy
loss is high.

(d)
Magnetic potential at a distance d from the bar
magnet on it’s axial line is given by

V:ﬁM:Vo(M:&:%
4n " 4° vV, M,
Vv, M/4 4

(a)

The magnetic dipole moment of the current loop (M)
is directly proportional to (i) strength of current(i)
through the loop and (ii) area (A) enclosed by the
loop.

Upper face (N)

Lower face

ie, Mxiand M x A
~M=KkiA...|i|
Where k is constant of proportionality.

If we define unit magnetic dipole moment as that of a
small one turn loop of unit area carrying unit current,
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then from Eq.(i) BBH'+\N2 .
1=kx1x1ork=1 N |24cm
I X
..From Eq.(1) W ‘ | 24cm
sY BHA |
M=iA 5 iNl
For Nsuch turns At neutral point
_ |B|=|B,|= 2M3:0.3=>M:1.2><103emu
M=NiA 20)
Now, length of given wire L=2 7tr 95 (b)
Transformer core is of soft iron which has large
Orr :L retentivity and small coercivity. Therefore, its
2n hysteresis loop is tall and narrow.
nL? 96 (c
Now, area of the coil, A=m r'= P (©)
T
Work done, W =MB.|1—cos0|
12
Z’H $20%0.3(1—cos30°)
Hence, magnitude of magnetic dipole moment is L 6( 1— @): 3 (2 Y )
i’
M=iA :4_71 98 (d)
89 (b) Given tan37° Zi
/2 : . ,
o[ 7] i| 5 12 The vertical component of the earth’s magnetic field
_____ s e e
PEEE— N|E|S N]472 BH:6><10_5T
Lz vm2 L2
sin37°= 3
Cm 5
For each part m = B3
For vertical component
90 (c)
Cabin must be made of iron, which has large B,,=Bsin6
permeability.
({B=—=
92 (b) sin
Magnetic susceptibility is give as _2x 1075
or B= s X5
x,=L
H . -5
t-B=10x10
Large value of X, implies that the material is more 4
: . or B=10 " T
susceptible to the field and hence can be easily
magnetized. For diamagnetic substance X ,, is small 99 (d)
and negative and is independent of temperature. Hysteresis loss is minimised by using Mu metal.
93 (b) 100 (c)
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B,_d,|d-F|_125_10(400-1|
B, d,\d&-P 1 20{100-"r
=[=5cm

Hence length of magnet ¢21=10cm

101 (b)

For permanent magnet we prefer a material with high
retentivity (so as to make a stronger magnet) and high
coercivity (so that magnetization may not be wiped
out easily). For electromagnet we prefer high
saturated magnetism, low coercivity and least possible
area of hysteresis loop so that electromagnet develops
high magnetization, is easily demagnetized and
energy loss in a magnetization cycle is least.
Therefore, Pis suitable for making permanent
magnet and Q for making electromagnet.

102 (b)

1
X m“?, Therefore,
Xz_T1
X, T,

X, 273-73 200

0.0060 273—173 100

Oor X,=2x0.0060=0.0120

103 (b)

Torque, T=0.64J,B=0.32T,0=30°
Torque, T=MBsin0
0.64=M % 0.32sin30°

0.64=M x0.32 X%

104 (c)

:2><O.64:4Am2
0.32
. M, _(d,|’ [40)_ 64
For null deflection Mz_( 4, =50] 128

105 (b)

Current in coil of tangent galvanometer

106

107

108

._2rBy

i= tan 0
Hon
2rBy,
=n= — tan6
Hol

2 2x16x 107°x0.36 x10"*

— ——tan45°
4mrx10 "x20x10

(458
(@)

In the usual setting of deflecting magnetometer, field
due to magnet (F ) and horizontal component (H ) of
earth’s field are perpendicular to each other.
Therefore, the net field on the magnetic needle is
VF+H?

I

ST=2n ) —F— (D)
My F*+H?
When magnet is removed,
I .
T,=2 \/— .l
0=<T MH (i1)

Also, % =tanf
Dividing Eq. (i) by Eq.(ii), we get
Ir_|_H

F*+H’

TO
_\/ >

‘| 2

—— T
Z,\/cosG\/—izcosB
0

H

T°=Ticos0.

(0)
K= 2rBy,

Hon

or
2rBy,

n= =
HoK

(@)

A diamagnetic rod set itself perpendicular to the field

2x0.1%x3.6x10"° =1.8><103=
4rx1077x10x10°  3.14

57

if free to rotate between the poles of a magnet as in

this situation the field is strongest near the poles
e

N N S| S
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109 (b)
Here, N, = 10oscillation per min
6J,=45°,B,=0.707CGS units

n,=?,6,60°,B,=0.5CGS units

nz_\/gz_\/Bzcosé2
n, \H, |Bjcosé,

0.5x1/2

g_\/ 0.5c0s60° _

n, 10.707 cos45°

1
0.5 %2 x —
V2

n, 1 10
LR S Y
10 V2 2T

110 (b)

For no deflection in tan A position

o 2M_ ph 2M,
4n di 4n di

3

or L=[20]
r B d2
(d,=20x(2"%cm

111 (b)
In a vibration magnetometer,

r=am| L
MH

sanr*L=pMr=36x10""* ()
TZ

In a deflection magnetometer,
p=to 2M
4 d
and® M _10° 3
=—=— ....(1)
2u, H 36
Multiplying Eq. (i) and Eq. (i), we get

8
MP=36 x10~* x 1L = 1¢*
36

M=10*=100 A-m

114 (c)

M
Pole strength of original magnet, M= 14

Effective distance between the poles =AB

115 (b)

i
From BZ”—0

2r
-7 .
7x10—5:47t><10 ><21
2x5x10

_ 7x107°

= —=56A
47 %10
116 (b)

The time period of vibration magnetometer is given
by

TZZH\/ I
M By

Where [is moment of inertia, M the magnetic
moment and By; the horizontal component of earth’s

magnetic field.

Also, I=mr’

Where m is mass and r the radius.
When mass is increased four times
=41

.-.T':zn\/ 4l .
MB

H
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(,2><27T\/ I
MB,

=2T

117 (a)
The deflection magnetometer is most sensitive in the
null method ie, when 6=0°.

118 (a)

A bar magnet having N-S pole, strength m and length
21 be placed in a uniform magnetic field of strength B
making an angle 6 with the direction of the magnetic
field. Force on N-pole of the magnet=mB (along the
direction of magnetic field B.)

Force on S-pole of the magnet & mB (along the
direction of magnetic field B.)

Force on S-pole of the magnet { mB (opposite to the
direction of magnetic field B).

Therefore, net magnetic force on the dipole is zero.

119 (c)
The property of paramagnetism is found in these
substances whose atoms have an excess of electrons
spinning in the same direction. Hence atoms of
paramagnetic substances have a net non-zero
magnetic moment of their own

120 (d)
M, tan®, m,L, tan6,
M, tan®, m,L, tan6,

;2_1 tan30° 1

)

_M_2 tan45°_2v3

121

I
M B,

Time period of magnet, T =271 \/

When magnet is cut parallel to its length into four

. M
equal pieces. Then new magnet moment, M °= 1

B~

New moment of inertia, I =

, I
. New time period, T’ =214/ —
M B,
=T=T =4s
122 (b)

Torque(T) is given by
T=|M x B|

Where M is magnetic dipole moment of loop given

by,
M=iA
~M=(inr)k

T=(MxBVi(nr’iB,)
Now, torque of weight will be mgr.

2.
mgr=nr-iB,

=j= mg
nr B,
124 (d)
As T=27I\/L.‘.T=>L time.
MB V2
Initial time period = 60/30 =25
2
..New T:E:\/Es
128 (b)
T=2n \/ MlBH . If Q is an identical bar magnet then
ti iod of system will b T'—2n\/ 2L _
ime period of system will be 1 = e
2M|By

129 (a)
Resolving the magnetic moments along OP and
perpendicular to OP, figure we find that component
OP perpendicular OP cancel out. Resultant magnetic
moment along OP is =M cos 45 °+ M cos 45°

M sin 45°
A3
M=
45° 0
QO N,
S|
™ .
& A
H ()
r\ﬁ\ \ M sin 45

(2 Mcosase=2M _ 5

V2

The point P lies on axial line of magnet of moment
i2M
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_ Ho 2(v2M)
B=—22\'=")
V/% S &

130 (c)

A superconducting material is diamagnetic.

131 (d)

From figure, at equilibrium

tan60°:E
F
- H F 1
>3 =—=>—=—
Y F H 3
132 (a)

The materials for a permanent magnet should have
high retentivity (so that the magnet is strong) and high
coercivity (so that the magnetism is not wiped out by
stray magnetic fields). As the material in this case is
never put to cyclic changes of magnetization, hence
hysteresis is immaterial.

133 (a)
As temperature of a ferro-magnetic material is raised,
its susceptibility X remains constant first and then
decreases as shown in Fig. (a).

135 (d)

Magnetic field due to a magnet at any point or
equatorial line is given by

B= Ho M

C4m g

Direction of Bis shown in figure.

B;
B P
By
A\ Sninieiabieitall Rtttk N
e—— 2 >

Hence, in equatorial position, the direction of
magnetic field is parallel to magnetic axis in direction
from north pole to south pole ie, anti-parallel to M.

136 (c)
When mass is quadrupled, ie, made 4 times.
T becomes four times. As T x /1.
.. T becomes twice, ie , motion remains SHM with
time period 62 T.

137 (b)
oL
X%
ST =xT,
-5
Hence T,= 1.2x10 >i§00 =200K
1.8x10
138 (a)

Water is dia-magnetic.
139 (b)

Consider a point P located on the axial line of a short

bar magnet of magnetic length 2/ and strength m. Let
us find B at a point P which is at a distance z from the
center of magnet. Magnetic flux density at Pdue to N
pole is

b m
U 4n (z—l)Z

along NP

Similarly, on S pole

—Ho _m
2= P along S

Net magnetic flux at Pis
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B=B _B=to|_m __m F i 1=3
1 2 an (Z—l)z (Z+l)2 H
) 146 (b)

. Ho | 4mzl

A dia-magnetic liquid moves from stronger parts of
magnetic field to weaker parts. Therefore the

meniscus of the level of solution will fall.

147 (a)

Plane of coil is having angle 6 with the magnetic field

o | 20z .]'\./IT::;\./Ibzsin(90—6) or T=niABcos@ [As
4 ( 72— 12)2
148 (d)
B= Ho 2M ( o g>i lz) P Qg corresponds to the lowest potential energy
4n 7 among all the configurations shown
140 (c) 149 (a)
When space inside the toroid is filled with air,
Using the formula for total intensity B,=u,H
B, B, When filled with tungsten,

= =
cosf cos45°

B=pH=p,pu, H=p,|1+ X, |H

Percentage increase in magnetic field/ induction

B — —
2 — 5B (,J(B BO)X100:yOXm><100:X 100
172 B, poH "
142 (c) $6.8x107°x100=0.0068 %.
Bz_nﬁ_loz_ 150 (b)
B2 24 , ;
. 5 Here,V=(10%0.5x0.2/cm
B,=4B,=4%x03x10 *T=1.2x10""T {lem’=10"°"m’
Increase in field ¢ B,—B,=0.9x10™* T H=05x10'Am ',M=5Am’,B="?
_M_ 5 _ 6
143 (a) I_V_ 0 =5x10" Am
Resultant force acting on a diamagnetic material in a From B=p1,¢)
magnetic field is in direction from stronger to the B=4nx10"’ (5 x10°+0.5 x 10*|=¢6.28 T
weaker part of the magnetic field.
151 (b)
145 (d)
/ 1 [MB
As TZZH\/L.'Q:ZH L () IStC&SC:n:—\/ &
MH MH 2n I
When an external magnet is brought near and parallel
to H, and the time period reduces to 1 s, net field —n o \/B—H= m_ \/ By
must be (F+H). n, \BytBy,
I ..
SA=2M
"\ M(F+H) b _12_ | By
Divided Eq. (i) by Eq. (i), 15V By+Byy,
1 [T, !
F -
H Hi=4 IInd case:
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-, =\63

152 (c)
Partially filled inner subshells are responsible for
ferro-magnetic behaviour of such substances.

153 (b)
Mass becomes 1/44 and length becomes 1/44.
2
.. Moment of inertia I bocomes 1 %) :6L4’

Magnetic moment M becomes 1/4th.

As T:2n\/i, .. Tbecomes 1/4th.
MH

154 (b)

For diamagnetic material, 0<{,<1 and for any

material €,>1.

M,,,=V2M=+2ml

156 (b)
Number of lines of force passing through per unit
area normally is intensity of magnetic field, hence
option (c) is incorrect. The correct option is (b)

157 (a)

The magnetic field (B) due to an isolated pole at a
distance rfrom it is given by

Where m pole strength.

158 (b)
Suppose magnetic field is zero at point P which lies

at a distance X from 10 unit pole. Hence at P
10 unit 40 unit

— x—f— (30-1) —>

«— 30 cn —m———

Ho 10 My 40 o0
4 x am (30 — x)
So from stronger pole distance is 20 cm

160 (a)
Hysteresis loop is studied generally for ferro-
magnetics only.

161 (b)
, M .. ,
Pole strength 6 M=——_When the wire is bent at its

[
middle point O at 60 °, then as is clear from figure.

/2

60°+0+0=180°
20=180°-60°=120°,
..OAB is an equilateral triangle.

- AB=21=1/2
New magnetic moment
M'=m[2r]=1L=M
2 2
162 (d)

Let a be the angle which one of the planes make with
the magnetic meridian. The other plane makes an
angle (90 °— a) with it. The components of H in
these planes will be H cosaand H sin « respectively.

If ¢, and ¢, are the apparent dips in these two planes,

then
5 H
=3
L
2 N

H1=H cos
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tan ¢, = ,i.e.,cosa=

H cosa Htang,

\% . .
— i.e.,sina=

tan ¢, = Hsina

Htan¢,
Squaring and adding (i) and (ii), we get
2
1 1
2 + 2
tan¢, tan ¢,

H

2 .2
CoS a+sin a=

2
i.e.,1=%[cot2¢l+cot2q§2]

or

H?
—=
This is the required result

)

=2
MV

=2y L
MH

163

T, v —_
—2:\/K=¢tan9

T, VH
T2 2:(2)2:1
2

or tanf=
Tl

0=45°

()
B,,=0.3 oersted ,1=0.6 oersted

B, 0.3

164

We have B, =Icos¢=cosp=—=—

. p=60°

I 0.6
165 (d)
B>

Fo
omm ;|
== 0. 1m=-->4e-=-0.1m -~

From figure B, ,= \/ Bi+ Bze

Z)J
10

5. M 5107 x
| 0

2

H 2M
41" 4°

4 4°

2
+ﬂM)

3=

168 (d)
In Fig. (a), at neutral point P,

(i)
(i)

=cot’ ¢, +cot’¢,,i.e.,cot’ g=cot’¢p,+cot’ ¢,

_1
2

5x10 *tesla

(2)

_Ho M
H 4 T d3
In Fig. (b)

Net magnetic induction at P = resultant of

i’_:t Zd—l‘f:z B,, along horizontal and By along

vertical Z,\/(2 BH)2+(BH)2:\/5BH

169 (d)
T=Lor =21
n 2
170 (¢)
oo H _ 050 _050x2_ 1
cos§ cos30° V3 NE)
171 (c)

When a changing magnetic flux is applied to a bulk
piece of conducting material then circulating current
is called eddy currents are induced in material.

173 (c)
. . T
Time period, T=27 \/ —
MB
T=2s,1=L m=Y
2 2
T=T
=T =2s
175 (c)
— 2
T:27'[\/ 1 =T« L:MA: E :i
M B, VM M, \T,| 1
176 (c)

Electromagnets are made of soft iron because soft
iron has high permeability and low retentivity

178 (d)

Time period of magnet is
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T:27T\/ I
M By

4’1
Oor M= 27'[

T°B,

4x(3.147 x49%x 10
o =2 |

18.8/°x0.5%10™*

L M=5000 A—m’
180 (a)

Flux = weber/m’

Flux(';BXA,'.'.B:

181 (a)
Torque,T =MBsin 6
=1=(mL)Bsin6
=25x10"°=[mx5x1072x 51072 x 5in 30 °¢
=>m=2%x10""A—m

182 (c)

Dipole is the ultimate individual unit of magnetism in
any magnet.
184 (b)

2rtanf
np,

Current, [ =By

2%x0.1 xtan60 “114

64 x107° % —
10x4m1x10

185 (a)

2M
Along the axis of magnet B,= ?: 200 gauss

=B :%z 100 gauss

a

186 (c)

Diamagnetic materials have negative susceptibility.
Thus, (c) is wrongly stated.

187 (c)

For paramagnetic materials, the magnetic
susceptibility gives information on the molecular
dipole moment and hence on the electronic structure
of the molecules in the material. The paramagnetic

contribution to the molar magnetic susceptibility of a
material, X is related to the molecular magnetic
moment M by the Curie relation

X =constant % M=>X cxl
T T
188 (d)
2M
Bl_ 3 and Bz__3
y
As Bl_BZ
2M M 3 X
Hence —3 =3 or X—3: 2 or ==2'"°
X y y
189 (b)

=" in C.G.S. system
d2
192 (c)
Net magnetic field at mid point P, B=B+ B
where By =¢ magnetic field due to N-pole
B, =4 magnetic field due to S-pole
-— —

<< p

By B

Hy m
Bv=Bs=y

0107 x 20 410777

01y
2
5B, =8x10""T

(c)

Here, 21=20cm=1=10cm,d=40cm.

Hep=to 2Md :
4n (dz—lz)

1077 x2M(0.4)

15x15x107*

_3.2x 15x15x10 *x107°

0.8x1077

193

As neutral point,

3.2x10°=

M =9

=M_9 _ 45A-m

m =
21 0.2

194 (b)
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When magnet are placed perpendicular to each other |203 (a)

then, At magnetic north pole of earth, H=0 and 6 =90 °,
maximum.
Resultant magnetic moment
205 (b)
=\ M+ M, 60
\/ ! 2 In the first case, TIZE:6 S
Here, M,=M,=M I
T,=2n VH =6 ...()
So,M'=M+2=ml+?2
In th d r,=0-39
197 (¢) n the second case, 1= =7 s
At neutral point If B magnetic induction due to external magnet, then
Magnetic field due|_ |Magnetic field due I 30 ..
. = ; T,=2n | —————=— ...(i)
{magnet Learth M(H+B) 7
Hy 2M —cx10 =10 2%x6.75 —cx10° Dividing Eq. (i) by Eq. (ii), we get
4n’ g’ d’ 6 \/H+B \/ 1+ B
=d=0.3m=30cm 30/7 H H
2
199 (¢) or (%) :1+%
When two identical bar magnets are held
. B_49 __24
perpendicular to each other. or —=——1=—
— — H 25 25
= M*+M*=M2,1,=1 N :

i If n is number of vibrations/min in the third case
T,=2""s5,T,=? when polarity of external magnet is reversed, then
M ,= M (as one magnet is removed) 60 I
I,=1,/2 T,=—=2n—F—— ...(iiD)

=1 n M(H -B)
T, I, M, . [1 M~Y2 1 \V2 Dividing Eq. (i) by Eq. (iii), we get
=y === ¢
T, \m, 1, N2 M (fz) 60 \/H B \/1_5 \/1_g
1 60/n H H 25
(, —
1/4 -1
2 1_nO é n=2vibs —min.
_ 1 _sa, 1 .
T2—T1XF—2 XF—()ZS

206 (a)

200 (b)
For first case
Magnetic intensity on end side-on position is twice
than broad side on position I )
T=2n ? v [ 1 )
201 (b) MYVF+H

As we know for circulating electron magnetic

When magnet is removed
moment

MZ%evr...(i)

T,=2 n\/ L i)
MH
And angular momentum J=mvr...(ii)

From equation (i) and (i), M = el Also, £ =tan 6
2m H
202 (c) From Egs. (i) and (ii) we have
Magnetic needle is placed in non-uniform magnetic T H
field. It experience force and torque both due to ?0: m

unequal forces acting on poles.
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207

208

209

211

T’ _ 22
—=cos 0T =T;cosH
T

0
(a)

2RB, . )
K= 4 Radius, N = { number of turns]
HoN

(a)

Near the north and south poles, the field points
directly into or out of the earth. Near the equator the
field is parallel to the surface. Near cleveland the
earth’s magnetic field has a north-south horizontal
component and a much larger vertical component into
the ground.

x LA

Y

4
F=total intensity magnetic field vector
H = horizontal component of magnetic field vector

V = the vertical component of magnetic field vector.
(b)

Earth’s field is the effect of complex convention
currents in the magma, which must be described as
several dipoles, each with a different intensity and
orientation, the compass actually point to the sum of
the effects of these dipoles. In other words, it aligns
itself with the magnetic lines of force. Other factors,
of local and solar origin, further complicate the
resulting field. It may be all right to say that a
compass needle points “magnetic north” but it only
roughly points to the north magnetic dipole. Hence, at
the magnetic poles of the earth, a compass needle will
be bent slightly.

(©)
ot [6MM
4| 4*

small magnets

in end-on position between two

6x10x10

.-.F:10‘7( -
10.1]

) =0.6N

212 (b)
Dip needle at neutral point will be horizontal at
magnetic equator where angle of dip is zero degree.

214 (d)
V_H
S=—=—"-1=1
tan H H
6=45°
215 (a)
tan(—)z_d_:f_ rroo_1

tan{91 d;’ [r(3)1/3}3_§
_tan60°_+3_ 1

1
tanf,=tan 6, = =
I T RN
-.6,=30°,

216 (b)

10[cm
-4
Bj=2Y 2 01X10 5y gy
Ax 0.1sin30°
217 (d)

The curie temperature or curie point of a
ferromagnetic material is the temperature above
which it looses its characteristic ferromagnetic ability
to possess a net magnetization in the absence of an
external magnetic field. Hence, above curie
temperature material is purely paramagnetic.

218 ()
Let 0 be the declination at the place. As is clear from

figure.

,Geographic
D " meridian

Magnetic
meridian

.
N
.

N \%9

Perpendicular to
Geographic meridian
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v
H cosf
v v
Hcos (90°—6) H sinf
tand, sinh _

tan §,=

tan 6,=

= =tanf
tand, cosO
tand
sO=tan”'|—=|.
tand,
219 (@)

When magnet is displaced by a very small angle 0,
then restoring couple acting on the magnet is

T=—MB,sinf

Negative sing shows the restoring nature of torque.
Now since T =Ia and sin 8~ 0 for small angular
displacement

~Ia=MB,0

MB,,6

Or a ={ angular accelerationd

220 (a)

On bending a wire its pole strength remains
unchanged whereas its magnetic moment changes

[ ['=Dp —

New magnetic moment,

2M

T

21
T

M'=m(2r|=m

222 (a)
In first case tanf=—— ...(1)
By
v
B cos x
tan _ 1
tanf cosx

Second case tanf =

..(ii)

From equation (i) and (ii),

| BH cos x
| X
|| B
|
| BV
l\ ~
223 (a)
1 w(I+b?) —
T:2n\/ and [=————L; - T ox/w
M By 12
{, Mass of the magnet)
224 (c)
|
|
s [~ ] [sfn] [sin]
22— =L L1

|
Pole strength of each part {m

Magnetic moment of each part
M

(M'=m'L'=mL="
2
225 ()
B=p,H=41%x10""%28=325x10""T
(352 x10° G=0.352 G
226 (a)
Torque T=iABsin0,i=0.1A,0=90°

AZ% x base x heig ht

1 a\/§
A=—agXxX——
or 2(1 2
; V3a® _V3x[0.02)
4 4

oV3x107m’;0=90°
1=0.1xV3x10"*x5x 10 *sin90°
$5v3x107 N—m

227 (d)
At magnetic equator, the angle of dip is 0 °. Hence
the vertical component V=1sin¢=0

228 (b)

Here, n,=40,n,=20, H,=36 x 10" °T,
H,=?

Hy_my_[20F_1
H, n (40 4
-6
H,=36"10_ _q, 9077
4
230 (¢)

In a paramagnetic material, I « H. Therefore, the
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graph between H A is a straight line represented by
choice (c) in figure.

231 (b)

Deflection in tangent galvanometer
tanf= 1L
K
Where, K=/ reduction factor
_1_._ o
tanH—I—l—tan45

-.0=45°

232 (o)

Electromagnets are made of soft iron. The soft iron
has high retentivity and low corectivity.

233 (d)
In series, same current flows through two tangent
galvanometer.

2ri tanf,=——tan0,
Hoy Ho 1y

oy _tanb,  tan60° _
"'n, tanf, tan45°

:2rH

i=

235 (d)

R=VP'+Q’

) 1/2

2P
(d/2]

. _P
\d/2f

x1077

i[42+4)x107
iV20x107=2vV5x107" T

236 ()
Magnetism of a magnet falls with rise of temperature
and becomes practically zero above curie temperature

237 (b)
ixtan 0

238 ()
Permanent magnet should have large coercivity and
large retentivity. Therefore, the hysteresis cycle of
the material should be tall and wide.

239 (b)

For a dia-magnetic substance, I is negative and
— I« H. Therefore, the variation is represented by
OCV OD. As magnetisation is small, OC is better

choice.
240 (b)
m
For each part m = E
[ N|[ETEN] A/2
<t <—>|<—>
/22 L/22

241 ()
As 0 is with B, therefore according to tangent law,

H=Btan0= BCZISnB V BsinB = H cos0

242 (b)
If cut along the axis of magnet of length [, then new

m .
pole strength M =— and new length | =]

2
N ti ';M,:mxl:ﬂl:M
- INew magnetic momen 2 b 7
|
- -

If cut perpendicular to the axis of magnet, then new

pole strength m =m and new length, I'=1/2

, o I ml_ M
.. New magnetic moment M =mx —=—=

2 2 2

243 (b)
For lower magnetising fields, #=B/H is high, as is
clear from shape of hysteresis curve. As H increases,
U decreases.

244 (c)
In case of tangent galvanometer as i =k tan ¢
Differentiating both side w.r.t. ¢
%stecz¢= di=k sec’d¢
di_  d¢ _ 2d¢
i singcos¢ sin2¢
Hence the error in the measurement will be least

when
sin2¢=max(1=2¢=90°=¢=45°

246 (c)
weber
Magnetic flux ¢ =BA=B :% = S—=tesla
m
247 (b)
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T:2n\/ I _re 1

M x By VB,
_ T (BH)2:60/40:\/ By,
T, V[By, 25 101x107°

=(By),=0.36 x10°°T

248 (a)
Atomic neon is dia-magnetic. So its intrinsic
magnetic moment is zero.

249 (c)

intensity of magnetisation (I)
magnetic field (B)

Susceptibility ( X ):

Or I=xB
S I=3%x10"*x4x10""

Or[=12x10°Am"’

251 (@)
In tangent galvanometer experiment the plane of the
coil is first set in the magnetic meridian

253 (o)
Using tangent law
ﬁ. 2rnl =Htan 60
4 r
(otan 6

On increasing no. of turns, resistance and length
increases so current decreases and ¢ remains same

255 (a)
w
/Magnet'ichis 7 N
X
E
Magnetic
Meridian
257 (d)

Net magnetic induction B=By+B =y H+p,M

259 (d)
At one point only, vertical component of earth’s
magnetic field may balance the field due to vertical
magnet (which is vertical being along the axis of the
magnet).

260 (b)

_2rB
For tangent galvanometer [ = n tan6
0

_Tpon_0.1x4m1x10""x50 _
0.04x7x107°x2
orf=tan '(1.12)=48.2°

1.12

261 (a)
In SI units, we have B=po( H+1)

262 (b)
Where the dip is at right angles to magnetic meridian,
vertical component of earth’s magnetic field is
effective. The dip needle stands vertical. Therefore,

apparent dips 90 © .
263 (b)
. I
In sum position: Tg=2m 4/ ———
|M,+M,|By
: . I
In difference position: T y=27m 4| 7—————
[M,—M,|By,
It is clear that T ;>T
264 (b)
T=MxB=17=50ix(0.5i+3])
$150(i % j|=150 k N x m
265 (a)
T_zn\/LzTo(L=&:\/ﬂ
MH VH T, V\H,
H, [Ty ? 3 2_9
H, \T,] 2] 4
266 (b)

When magnet is divided into two equal parts, the
magnetic dipole moment

oo I _M
M = pole strengthxz—7

(pole strength remains same)

Also, the mass of magnet becomes half, ie,
o m
m=—
2
Moment of inertia of magnet

_ml’

[=—"—
12

New moment of ineria
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267 (c)

I |
T=2 \/—'MI of each part ¢ —
T MH’ p 63

_ . M
and magnetic moment of each part ¢ —

6
T
so net MI of system ¢ —5 X 6=—
6 6
. AM 2M_M
and net magnetic moment GT—T_?

.. Time period of the system

T':2n\/ 136 _ 1, [1 _ 1
(M/3)H 243 MH 243

269 (b)
Current in tangent galvanometer

2r B
I= " tan@..i)
Ho N

\G%Wﬂ\

Here R, AR, are parallel

R,2+R, 8+8
R,R, 8x8

I8

R, . =48

net

=—=1A
4

Hence, [ =

o<

From Egq. (1), we get

rtan9: Hol
N 2B,

_ratanfl, rptanf,
Ny Na

8x1_16

J3 N,

=

Ng=12turns

270 (d)
Provided length of magnet is << the distance
271 (a)
M, v

2
s

M, v —v2 5 (15—}
=v,=10 oscillations/min

+V, _13_ 15[ +v?

272 (d)
Due to wood moment of inertia of the system
becomes twice but there is no change in magnetic
moment of the system
Hence by using

I —
T=2 =TxI=T=2T
”\/MBH

273 (a)
Torque, T=MBsin 6
Where 6=90°

..T=MB
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. 1
Given, TQ—E T,
. 1
.. MBsin GZEMB

.‘.sinBZ,l
2

=0=30°
Angle of rotation is ¢90°—30°=60°

274 (@)
Susceptibility of a paramagnetic substance is
independent of magnetising field

275 (d)
I, tan
1‘0<tan<j>=>,—1=—¢1
i, tang,
2 tan30 .
=—= =i,=6amp
[, tan60
276 (c)

The magnetism of the magnet is due to the spin
motion of electrons.

277 (¢)
In a tangent galvanometer, applying tangent law
B=H tanf

B=0.34 x10 *tan30°=0.34 x 10 ~* x ——
V3

B=1.96x10"T.
278 (d)
Here, magnetic moment is given in weber-meter,
which is the unit of Ho M.
S oM =5x10""Wb-m
-5
M= 5x10 Ant
Ho
Also, B=81 x10 *=p,H
8 10~
Ho
r=2n|-L
MH
_MHT® _5x10°x8mx10 *x15°
I_ 2 T 2 2
4n 417,

‘.’5x10*5><8nx 10" *x 225
4m*lanx1077f

2250 % 10°°

= =4.54%x10°kgm”
n(167%)x 10" J
279 (b)
T 271\/ I L (BH)Z
MB, T, (B,
(BH)I T
T,=T ==[*B,|,=4(B
2 (BH]Z 2[ ( H)2 ( H)l]
280 (c)
W =MB|1—cos0)=2x10*x6x10"*[1—cos60|=
281 ()
w BH M
-
S N \
L >Mnet i&Mnet
“on oM
\4 A\
=>tant9:£:l O=tan " 1
2M 2
282 (c)

283

Potential energy, U =M .B=—MN cos 0
Here M = magnetic moment of the loop
0=¢( angle between M and B

U is maximum when 6 =180 ° and minimum when
0=0°. Soas 0 decrease from 180°(0 ° its PE also
decreases.

)

If V = {volume of the material = mass/density
A=/ area of hysteresis loop

v={ frequency of alternate magnetic field applied
t=¢ time for which field is applied

Then, energy loss in the material in t second is

m

E=VAvt= q Avt

c%xo.m x50 x 1
7.8x 10
$2.77 x10°

$27.7x10°*J
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284 (a)
The horizontal components are (B H) 1 =Bcos ¢1and

|By),=Bcos¢,

] (BH)1:COS¢1:COS30°:£\/§:£
By}, cos¢, cosd5° 2 V2

285 (b)
Magnetic needle is a dipole which is in earth’ uniform
magnetic field and as a dipole in a uniform field does
not experience any net force but may experience a
couple as shown in figure, so the needle together with
the cork will not translate I.e . move towards the
north of the lake, but rotate and set itself parallel to
the field with it’s north pole pointing north

286

N, and N, are two null points. And By =¢

Horizontal component of earth’s magnetic field
B={ Magnetic field due to bar magnets

(c)
B,=Bytan¢; If B,=By,, then tan¢=1 or
¢p=45°

(d)
Xw=|H,—1]= x,,=[5500—1|=5499

(b)
At south pole, H=0

287

288
289

T
MH

291 (c)

It is due to the magnetic field produced by coil
292 (d)

B=B,co0s60°

H=B,co0s30°

1
Ezc0360°:i:i
H cos30° 43 43
2
293 (c)

As they enter the magnetic field of the earth, they are
deflected away from the equator

295 (a)
Torque on a bar magnet in earths magnetic field
(By) is T=M Bsin 8.1 will be maximum if
sin 0 ={ maximum i.e .0 =90 °. Hence axis of the
magnet is perpendicular to the field of earth

296 (d)
W =MB|cos0,~cos,|;0,=0° and
0,=360°=W =0

298 (c)

1 — ,
Tzzn\/MB =T\ Ioxw=T=42T,

H

299 (a)

Magneti

As the compass needle is free to rotate in a horizontal
plane and points along the magnetic meridian, when it
is pointing along the geographic meridian it will
experience a torque due to the horizontal component
of earth’s magnetic field, I.€.,7=M B;sin 0 where
0={( angle between geographical and magnetic
meridians called angle of declination

-3
So, sing=—=2210 1340
60 x40 %10 2
301 (b)
Gi \% E——sec_lé —E——sec_1
Vel 17607 3 2760 4
Now
M B
vzi\/ n_ L MBCOSQS{‘.‘BH:BcosqS]
2m I 2n I
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. Vi_ |Bycos¢ B, _[v *lcos ¢, |’ 302 (d) 2

v, \B,cos¢p B, |v,||cos¢, Here A=0.5m",B=2T ,0=30°

_Bi_[1/3) cos60°_16  1/2 _ 16 ¢=BAcosG=2><0.5c0530°:§Wb
B, \1/4) cos30° 9 ~3/2 943
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303 (d)

> B1
N[ s]-———
I. |
I) T 1 >
M1 M2

Both the magnets are placed in the field of one
another, hence potential energy of dipole (2) is

Ho 2M,
U,=—M,B,cos0=—M,B, =M, x—.—
4 r
. o_—dUu .
By using F —T,force on magnet (2) is
r :_dUzz—_d My 2M M, __Ho 6M1M2
2 dr dr 471' r3 4 ) r4
H, 6M M
It can be proved that |F1|:|F2‘:F=—O.%
4n r
1
=>Fo<—4
r
304 (c)
Y\ N YN\ A
N BH BH |BH
1 |
% & h
A AN
Initially Finally
Initiall T—ZH\/ d Finall
Y mBy’ Y

S J;
m(B+B,,)

Where B={ Magnetic field due to downward

conductor
ot 20 qg, T
4 a
, B , ,
.-.L:\/ i T 23 1 00765
T B+B, 0.1 18+24
305 (b)

Ferromagnetic materials used in a transformer must
have high permeability and low hysteresis loss.

306 (d)
We have, B=p H+p, 1
B—p,H uH —p, H
or == o [=————=| L 1|
Ho Ho Ho
I:(I'lr_l)H

For a solenoid of n-turns per unit length and current i

308

309

310

311

H=1{

o I=(p,—1)3¢(1000—1) %500 x 0.5
1=25%x10°Am™"

.. Magnetic moment M =1V
M=25x10"x10"*=25Am’

(<)
By using BH:B COS¢
B
— cosg= B 2022
B 04
2 2
~ tang= 10.4]—(0.22]
0.22

=¢=tan ' (1.518)

(0.22)% - (0.4)?

(a
As T=MBsin0

L=

EZMBCOSQ

do

It will be maximum, when 8 =0 °.

(d)

1
For a para-magnetic material, K & T

. KZ _ Tl
K/2 _27+273
K T,
T,=600 K=600—273=327°C.
(b)

As magnets are perpendicular to each other, the
resultant magnetic moment

NMPAMP=\2 M

21 )
=T =27I\/ (1)
! V2 MH
1
In the second case, T,=2m \/ —
MH
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313

(9

If pole strength, magnetic moment and length of each
part are m', M " and L' respectively then

| Q

o

e N S
| T
[

314 (b)

315

In tangent galvanometer, I « tan 0
.ﬂ_tan61= I __tan45°
"I, tanf, I,/¥3 tanb,

=+/3tan 0,=1=tan 62:%=92:300
So deflection will decrease by 45°-30°=15°
(9

When magnet of length [ is cut into four equal parts
_m 1 ~m_l_ml_M
m=— l=—; M=—x—=—=
then 5 and 5 22" 4 4
New moment of inertia
w (il
- wl_ 4

2
'72)_L wl®
12 12 16" 12
Here w is the mass of magnet

I

1
s I = 6 I'; Time period of each part

T'=27I\/ I
M B,

. 1/16 I T
24 —————=2m1 =—
\M/4|B, AMB, 2

316 (d)

Ferromagnetic substance are strongly attracted by a
magnet, show all properties of a paramagnetic
substance to a much higher degree. While
paramagnetic substances are feebly attracted by a

magnet. When ferromagnetic substance is heated,
then at a definite temperature the ferromagnetic
property of the substance suddenly disappears and the
substance becomes paramagnetic. The temperature
above which a ferromagnetic substance becomes
paramagnetic is called the curie temperature (point)
of the substance.

317 (d)
No magnetic lines of force pass through the steel box

319 (a)

Magnetic moment or magnetic dipole moment is
given by

M=iA...(i)

Where I is current and A the area.
. P

The effective current (i) is 1= ?

Where e is electron charge and T the time period.
1_.

Also, V= T =¢ frequency

And area A=nq rz, where ris radius of circular path.
Putting these values in Eq. (i), we get

2
M=ev.nr

320 (b)
As shown in figure,
mass M =50mg=>50 x 10 g strength of each pole,
m=98.1ab-amp-cm, g =981 cms >,V =27
mV
T
0
mV Mg
| 21 >|
In equilibrium, mV x 21=M g x 1
Mg
V=
2m
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_50x10*3x981_60 5 G 321 (a)
- 2%x98.1 B The vertical component of earth’s magnetic field is

\%4

zero at equator where angle of dip is also zero
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322 (b)
In CGS system, Ho _ 1
4n

In equilibrium, net repulsion due to magnetic
interaction = weight of upper magnet. Therefore, as is
clear from figure.

S =-900
Il cm
N =+900
1cm
S =+100
1cm
N =-100
900(100] 900(—100] 900(100/ 900(—100|
e 2 2 3
900 x 100 %—21—2—%+§ —m x 1000
90(%)=m
ie,m=55¢g

324 (d)
For tangent galvanometer the number of turns
N o tanf

N 1
,—
Hence NZ

tanf,

tan0,

N, tan60°

"N, tan45°

N, 3

r—=——

)

Inside a magnet, magnetic lines of force move from

325

south pole to north pole

326 (b)
W,=MB|cos0°—cos 90°|=MB(1—-0|=MB
W,= MB|cos0°—cos 60°\):MB(1—%):%

SW =2W,=n=2

328 (c)
For stable equilibrium
U=—MB

(—0.4)(0.16|]=—0.064 J
329 (a)

The line of force on the earth surface where the field
is horizontal, is known as magnetic equator.

330 (d)
At equator angle of dip is zero
331 (b)
_tané _ tané _ tand
tan0 = = = =00

" cos® cos90° 0
-8 =90°

.". Dip needle will stand vertical.
333 ()

Neon is diamagnetic, hence its magnetic moment is
zero.

334 (b)

=M, =VM+M=V2M

335 (¢)
The correct measure of hardness of a material is its
coercivity, ie, the field strength required to be applied
in opposite direction to reduce the residual
magnetism of the specimen to zero.

337 (b)
Concept of magnetic screening
338 (a)
B 2
T:ZH\/ 1 _T,_|M,_M,_T, |60/15
MB, T, VM, M, T} (60/10]
339 (a)

On applying magnetic field, domains of
ferromagnetic substance align themselves in the
direction of magnetic field.

340 (b)

Angle of dip is defined as the angle at a particular
point on the earth’s surface between the direction of
the earth’s magnetic field and
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B,,=Bcos ¢

Where B is total field intensity, By the horizontal
component of earth’s magnetifc field and 0 the dip

angle.
Given, =30°
" cos30°= ﬁ
2
_ By, 2By,
"~ cos30° \/ 3
341 (d)
At point P net magnetic field B,,, :\/ Bi + Bi
_Hy 2M _H M
Where Bl_ﬂ' e and B, i P
_H 5M
net 4 T d3
(D) ket N
B1
- -1
B2 :
342 (c)
t,=3=2my L , Where R resultant intensity of
MR
earth’s field.
I
t,=3V2=2n \/ —
? MH
1 H |R
Divide —== \P: Reosd _ Jeoss
V2 'R R
cos (52l ,6=60°,
2
343 (b)
An electron moving around the nucleus has a
magnetic moment [ given by
e
=—1
H 2m
Where [ is the magnitude of the angular momentum
of the circulating electron around the nucleus. The
smallest value of U is called the bohr magneton Hp
and its value is j15=9.27 x 10 *JT~'
344 (c)

Time period of magnet in vibration magnetometer

345

346

T:2n\/ I
M By

Where I ={ moment of inertia of magnet,

M ={ magnetic moment,

B,; ={ horizontal component of earth’s magnetic
field.

.L_\/I_l M,

”T2_ IZ.Ml

i:\/ ml/12 x M /4
T, \m/all1aPn2xm

.\/4><16><12_\/1—6

6

12 x4
TZ
=T2:18
(c)

Horizontal component of earth’s magnetic field is the
component of earth’s magnetic field along the
horizontal direction.

B, =Bcosé$

0.26=B cos60°

= B= 0.26 =0.52G
cos60°
(a)
Magnetic moment of bar M=10*J /T
B=4x10"T

Hence work done W = M ) E
$10*x4x10°x c0s60°=0.2 J

347 (c)
At magnetic equator, V=0
\4
Stang=—=0
¢ H
-.6=0
348 (b)
_Ho M
equatorial _4_ 3

Tr

349 (b)
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N 5_9 2RB,
Sensitivity 0= i - Ktan 0 H ON

For increasing sensitivity K should be decreased and

where K=

hence number of turns should be increased

350 (d)
FromR =21+ I/ MH ; length of suspension is not
involved.

351 (d)

T:2522n1/L.
MH

When the magnet is cut along its length into three
equal parts, moment of inertia of each part becomes
I/3 and magnetic moment of each part also becomes
M/3.

As the three parts are placed on each other with their
like poles together, therefore for the combination,
- n\/ 1/3+1/3+1/3
|M/3+M/3+M/3|B

CZN\/LZZS
MB

352 (d)

M, T§+Tf_ n§+nf
E_ T;—Tf_ nf—ni
C4°+12° 160 _

¢ =—-=10:8
12°—4* 128

(b)

For equilibrium of the system torques on M, and M,

353

due to By must counter balance each other,
i.e.,M,xBy=M,xBy.If 0 is the angle between
M, and By, then angle between M, and Bj; will be
(90—8); so M, B,;sin0=M, By, sin(90—0)
M, M _1 (1 )
3

=tanf=—-=——=—>0=tan
M, 3M 3

The work done in rotating the magnet through an

angle 0 in magnetic field Bis given by

354 (b)

0
W=/ MHsingd
0

W=MB[—cosB}g=MB(cos 0—cos@)

355

356

357

359

360

361

362

363

W=MB(1—cos8)

Give, M=2J T ',B=0.1T,0=90°
~W=2x0.1%(1—-c0s90°/=0.2J
(@)

, _ Hy mym,

From Coulomb’s law, F =— ;where ,m ,m,
4n r2
are pole strengths
_4nr’F_[LAMLT ]

o= Al =[MLT >A"’]

mym,

(c)
In equilibrium, the resultant magnetic moment will be
along magnetic meridian. Let NS, make £ 0 with

resultant
M 1
tanf=—2=——=—-0=30°
M, V3M 3
(b)

W=MB(1-cosf)

& MB(1—cos180°|=2MB

(<)
5535, 7B 050370,
Now tanqs:g_zz%:%:qﬁ:tanl %)

(b) ’

#r=%:i’—8=5

X,=p,—1=5-1=4

(b)

Ferromagnetic material moves from a region of small
magnetic field to a region of strong magnetic field.

()
Potential energy U =— MB cos 0
=U,=MH[at0=180°(

()

On passing current through the coil, it acts as a
magnetic dipole. Torque acting on magnetic dipole is
counter balanced by the moment of additional weight
about position O. Torque acting on a magnetic dipole
T=MBsin=|NiA|Bsin90 °=NiAB

Again T=Force x Leverarm=Amg x|
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= NiAB=Amgl; Am=60x 10’ g=60 x 10 "kg
Amgl _60x10 °x9.8x30x 10"’
NiA  200%x22x10°x1x10""

= B= =04T

365

366

367

368

(9

Angle of dip

Stan§=—
By

In new position.

: B B
=>§=tan '|—=|=tan ' L
. B, cos 30
, -1 2
=§=tan '|-=§
V3

Hence, 0 ={true dip $40°
~.0>0

Hence , in this position, the needle will dip by an
angle more than 40 °.

(d)

I
p=1 +E; as we know I dependent on H, initially

1
value of — is small so value of M, increases with H

H

1
but slowly. With further increase of H, value of H

also increases, 1€ ., 1, increases speedily. When

material is fully magnetized I becomes constant, then

with the increase of H U, decreases.

1
— decreases
H

This is in accordance with the option (d)

(a)

For paramagnetic substance magnetization M is
proportional to magnetising field H , and M is
positive

(d)

The instantaneous moment of the deflecting couple is
given by

T=MBsin 0
Where M is magnetic moment of magnet.
Given, 1=0.032J,B=0.16T,0=30°

_ T
Bsin30°

Page|77



F I,
4 . >
/7 Z »
,’\’9 »
- » B
= >
4 2 >
Yo ] '
e *F
__ 0032 _0.032x2
0.16 xsin30°  0.16
M=04JT "
369 (b)

When a current is passed through the galvanometer
coil, then a magnetic field Bis produced at right
angles to the plane of the coil, 7e, at right angles to the
horizontal component of earth’s magnetic field By, .
Under the influence of two crossed magnetic fields B
and By, the magnetic needle of galvanometer
undergoes a deflection 8 which is given by the tangent
law. Using tangent law, we can find a relation

ITxtan®

Which clearly indicates that tangent galvanometer is
an instrument used for detection of electric current in
a circuit.

370 (d)
As H,<1 for substance X, it must be diamagnetic.

And H,>1for substance Y, is must be para-magnetic.
371 (b)
1
As T *—=; AM becomes 4 times, therefore, T
VM
becomes half. New T=15

372 (b)
For H=Rcos 6
_ H
)

. By
8 =
cos45°

V2B,

374 (a)

1
T:27T\/ 1 ;1 - 3 times and M — = times
M By 3
SoT - 3times,i.e., T =3T,

375 (d)

Torque, T=MBsin 6
imx(21)xBsinf

$107%x0.1x30sin30°=1.5x10 *N—m

376 (a)
Crou=MB=4x10"°=M x10 ‘=M=04Axm

377 (a)

Both points A and B lie on axial position

3 3
d By \d, 24 1

378 (a)

Domain formation is the necessary feature of

ferromagnetism
379 (d)

6MM

F= :—701 7 in end-on position

380 (a)

The magnetic potential due to a magnetic dipole at
distance r is

:ﬁ M cos0
4 r2

\%4

On the right bisector(ie, on axial line), 6 =0°

Lot M
4 r2
1
or Vo—
381 (d)

Work done, W =MB|1—cos8)|
0=90°

W=MB

(@)

Soft iron is highly ferromagnetic

(b)

In the given figure OQ refers to retentivity while ¢

382

383

refers to coercivity. For permanents both retentivity
and coercivity should be high

384 (c)
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385

386

387

388

389

Diamagnetic substances are those substances in which
resultant magnetic moment in an atom is zero.

A paramagnetic material tends to move from a weak
magnetic field to strong magnetic field.

A magnetic material is in the paramagnetic phase
above its Curie temperature.

Typical domain size of a ferromagnetic material is 1
mm.

The susceptibility of a ferromagnetic material is
x>1

()

, m
At neutral point,

— X —=

47 4

m__ _04x10"

(20/100)
_04x107"
m——77
25x10
(b)

With rise in temperature their magnetic susceptibility

=16 A-m

T

decrease, [.€., X &

(@)

I
M B,

As the magnet is cut into two equal parts along parts

Time period T=271

along axis, then for each part
=1
2
m=2
2

.. Time period of new magnet,
ol L __J1><2

M'B 2x M xB
T’=T

(b)

When a magnetic needle is placed in a uniform
magnetic field, equal and opposite forces act on the
poles of the needle which give rise to a torque, but
not net force.

(b)

From 7= L 4o L
MB MB

When it is cut into two equal parts in length, mass of

391

392

393

394

396

length[’

each part becomes 1/2, [ =mass becomes

%th and M becomes%.

TVZZH\/i
\M/2|B
:E

(=T=2

()2 S

1, /L)
MB
1
(d)

Iron is a ferromagnetic substance and ferromagnetic
substance obeys Curie-Weiss law above its Curie

temperature.

(d)

Length of magnet

$10em=10%10"*m

r=15x10"°"m

OP=+/225—25=+/200cm

F
15 cm 15 cm

S A |I f BN

0]
«—S5Scm—F—5S5cm—>

Since, at the neutral point, magnetic field due to the
magnet equal to By

o M

" oanoprea0?f"

0.4x104=10"7 x M

200 x 10 *+25x 10"

4\3/2

-4
04 x}7() 3/2=M

10
0.4x10°x 10 °(225P* =M

M=135A-m
(b)
Liquid oxygen is paramagnetic.

(<)
goto2M_H M

“4n g 2n &P

(b)
r=0.0157m,1=2A

x (225 x107¢)
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Hol

B="-—
2r
L 41 x107 %2
2x0.0157

=8x10"°Wbm *Wbm °.

397 (d)

Magnetic susceptibility
X, ==
H
For paramagnetic substanceX ,, is slightly positive.

398 (a)

. .6 .
Geometric length of a magnet is — times its magnetic

5
length.

. 6
.. Geometric length ¢ S x10=12cm

399 (¢)
Magnetic field due to short magnet

-72M
d3

B=10

1
OrB“?

401 (b)
Here, n=>500 turns/m, I=1A, 1,=500
Magnetic intensity,
H=(=500m 'x1A=500Am '
As M, =1+ X, where x is the magnetic susceptibility
of the material
or x=(p,—1)
Magnetisation, M = xH =(p,—1)H
4[500—1)x500 Am '=499 x500 Am™
(2.495x10°Am™"
$2.5x10°Am™

1

404 (b)
Since magnetic field is in vertical direction and needle
is free to rotate in horizontal plane only so magnetic
force can not rotate the needle in horizontal plane so
needle can stay in any position

405 (d)
F=mB=F :% X B

=6 % 10“:%x 2x10 °=L=0.1m

407 (a)
The weight of upper magnet should be balanced by
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408

409

410

the repulsion between the two magnets

K m2_ 0
E?—S th

2
=10 x—M
(9%x107°%)

=m=—6.64amp xm

(d)

In the sum and difference method of vibration

=50x10 >x9.8

magnetometer

M, T3+T;

M, T;-T;
1_

60 1 _60
T =—=—=§ , T,=—=—=15
Here 1 ¢ n, 12 sec, 1, n, 4 sec

M, 15’+5° 225425 5

"M, 15%—52 225—-25 4

(b)

The time period of oscillations of magnet

:r:zn\/ L)...[i)
MB,

Where I ={ moment of inertia of magnet

mL*

12

I8 (m, being the mass of magnet)

When the three equal parts of magnet are placed on
one another with their like poles together, then

2
[':imx £ X3
1213 3

. 1mL*_
-— =
12 9

I
9

' L
and M =/, pole strength X 3 x3=M

Hence, T’:2T[\/ ZV{’/;)H)
—r=1xT
3
2
T==
35
(o)

411

412

413

415

416

417

No. of oscillation per minute (, L M By
2m I

=no\MBy; M - 4X{

B, - 2X¢

Sov - V8xXi.e.v'=V8v=2v2n

(<)

\/ I,+1,
T=2m4————
(MI_MZ)BH

Here MIZMZZM,.'.TZOO
(b)

B _.
B:I’IO“rH:yr(Xﬁ:(’ slope of B. H curve

According to the given graph, slope of the graph is
highest at point Q

(@)

On axial position

=t _2Mr 'ifl<Z,r,thenBa=ﬁ2];4

Ba_47'[(r2_12)2’ 4 r

B,— 10*7><23x10
10.1)

)

As the magnet is long, we assume that the upper north

=2x10"°T[ " z=r]

pole produces no effect, B due to south pole of the
magnet is equal and opposite to horizontal component
of earth’s magnetic field ie,

Ho
4n

m

5=
r

In CGS system, ﬂ: 1
4m

1% 1%2:3.2 x107°x 10* (gauss)

m=232ab-amp-cm.

(a)
When polarity is reversed, net magnetic moment

2M—M =M, decreases. Therefore time period of

oscillation increases ie , T,>T VT, <T,.

(a)

Molar susceptibility

. Volume susceptibility
Density of material

Xmolarcular weight
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(,I/HxM: I/H y

p MV

So it’s unit is m°>

M

418 (b)
Because of large permeability of soft iron, magnetic
lines of force prefer to pass through it. Concentration
of lines in soft iron bar increases as shown in Fig. (b).

419 (d)
For dia-magnetic substances, the magnetic
susceptibility is negative, and it is independent of
temperature. Therefore, choice (d) is correct in
figure.

420 (d)

e

>
B1=1T

In balance condition B,=B,tan6

Dynamic Class

421

423

=>tan9=—3

1
=0=60°
(b)

When a paramagnetic liquid is taken in U-tube and
one arm is placed between the poles of strong
magnet, the liquid is feebly attracted by the magnet.
Therefore, the level of the solution in the arm rises.

(a)
n=25,r=15cm=15x10"m,
H=3x10"T,i=?0=45°

ol

From F:H2 =H tan0

r

;_2rHwand _, 15x 10 °x3x10 °tan45°
Hon (4mx1077)x 25

$0.29 A

DCAM classes

es for Academic Mastery
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