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A galvanometer 1s used in laboratory for detecting the
null point in electrical experiments. If; on passing a AR 9-92°
current of 6 mA 1t produces a deflection of 2°, its figure
of merit is close to : |Sep. 05, 2020 (11)]

q
N

(a) 333°A/div. (b) 6 x 103 A/div.
(c) 666°A/iv. Udy~ 3 x 1072 A/div

—éiguh 06 mest I@ = Curnt pau &c\,;sim% &ng
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A galvanometer coil has 500 turns and each turn has an
average area of 3 x 10~ m”. Ifa torque of 1.5 Nm is required
to keep this coil parallel to a magnetic field when a current

of 0.5 A 1s flowing through 1t, the strength of the field (in T)
1S : [NA Sep. 03,2020 (11)]
- &4
A =3xio - -NzAD
T-0 ’5 v < v/
T= (5




A galvanometer having a resistance of 20 €2 and 30
division on both sides has figure of merit 0.005 ampere/
division. The resistance that should be connected 1n series
such that it can be used as a voltmeter upto 15 volt, is:
[11 Jan 2019, 11}

(@ 100Q2 (b) 120Q &,(//8052 (d) 125Q

O-005 T N |£(d{
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Two magnetic dipoles X and Y are placed at a separation
d, with their axes perpendicular to each other. The dipole
moment of Y is twice that of X. A particle of charge ¢ is
passing through their midpoint P, at angle 6 =45° with the
horizontal line, as shown in figure. What would be the
magnitude of force on the particle at that instant? (d 1s
much larger than the dimensions of the dipole)

[8 April 2019 HI]

Lo M
— - X qv

4

(%)




. ) g - g -
A magnet of total magnetic moment 107°; A-m~ 1s
placed in a time wvarying magnetic field, okt
B (cosot)where B =1 Tesla and @ = 0.125 rad/s. The
work done for reversing the direction of the magnetic

- —
moment at t = 1 second, 1s: |10 Jan. 2019 1] U =—-MB

(a) 0.01)J (b) 0.007 J
(c) 0.028) (d) 0.014]
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A magnetic dipole 1s acted upon by two magnetic fields
which are inclined to each other at an angle of 75°. One of
the fields has a magnitude of 15 mT. The dipole attains
stable equilibrium at an angle of 30° with this field. The
magntidue of the other field (in mT) 1sclose to:

|Online April 9, 2016)
(a) 1 (¢c) 36 (d) 1060




A bar magnet of length 6 cm has a magnetic moment of
4 ) T-!. Find the strength of magnetic field at a distance of
200 cm from the centre of the magnet along its equatorial

line. ’ [Online May 7, 2012}
(a) 4 x 1073 tesla (b) 3.5x 107 tesla
(c) 5x103tesla (d) 3 x 10 tesla
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The length of a magnet 1s large compared to 1ts width and
breadth. The time period of 1ts oscillation in a vibration
magnetometer 1s 2s. The magnet 1s 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 [2004]

2
@ 23s by =8 (c) 2s
3
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Magynetic Frold lines Pooperties )

= Magnetic field lines are closed curves.

= Tangent drawn at any point on the field line represents direction of the field at that point.

« Field lines never intersects to each other.

- At any place crowed line represent stronger field while distant lines represents weaker
field .

In any region ,

if field lines are equidistant and straight the field uniform otherwise not.

e o e Unitorm Field

« Magnetic field lines emanate from or enters in the surface of a magnetic material at any
angle.

« Magnetic field lines exist inside every magnetised material.

« Magnetic field lines can be mapped by using iron dust or using compass needle
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Choose the correct sketch of the magnetic field lines of a

circular current loop shown by the dot © and the cross

[Online April 22, 2013




The dipole moment of a circular loop carrying a current I,

is m and the magnetic field at the centre of the loop 1s B,|.

When the dipole moment 1s doubled by keeping the current

current constant, the magnetic field at the centre of the
. _ . By . _

loop 1s B,. The ratio H] IS: [2018]

(a) 2 b) M’E (d)

5H




An infinitely long current carrying wire and a small current ( ree =M Ae

carrying loop are in the plane of the paper as shown. The e
redius of the loop 1s a and distance of its centre from the
wire is d (d==a). If the loop applies a force F on the wire
then: |9 Jan. 2019 1] N
T ®5
c > %
\
2 S
B = M L
27 XN
é)g TIG AyAdt
v -2 — 2
JL 2=




A 25 cm long solenoid has radius 2 cm and 500 total number
of turns. It carries a current of 15 A. Ifit 1s equivalent toa

magnet of the same size and magnetization M (magnetic

moment/volume), then |\—1‘ 1S . |Online April 10, 2015]

(a) 30000rAm™ (b) 3tAm™
LF 30000 Am™! (d) 300Am™
Jl=25'c»,
€= 2w
/V =500

T: |54







PROPERTIES

DIAMAGNETIC

PARAMAGNETIC

FERROMAGNETIC

Cause of magnetism

Chbital motion of electrons

Spin motion of electrons

Pormation of domains

—

Substance placed in uni-

form magnetic fiald.

Foor magnetisation in oppo-
site direction.
Here B_ < B,

Foor magnetisation in same
direction.

Strong magnetisation in
same direction.
Here B === B,

I - H curve
[—*)

I:/V\

s

\/o|

I = Small, negative, varies
— —
linearly with fizkd

—_—

I = Small, positive, varies

linearly with field

1

I = vory large, positive &

varies non-linearky with field

Unacademy
Atoms

———
B e —
———
e ——
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PROPERTIES

DIAMAGNETIC

PARAMAGNETIC

FERROMAGNETIC

¥ o, —*small, negative &

x aall, negative
emperature independent
L_e=T

— small, positive &

¥
varies inversely with temp.
1 .
i, = T (Curie law]
X < |

Te ~mp

m

¥, —*very large, positve &
tomp. dependent

L= 71

law) (for T = T}

(Curie Weiss

(T = Curie temperature)

Ko

Hy

Magnetic moment of single
atom

Atoms donot have anu

permanent magnetic

TR L

—

Atoms have permanent
magnetic moment which are
randomily orented. (i.e. in
absence of external
magnetic field the magnetic
moment of whole material
15 220

Atoms have permanent
mecnetic moment which are

organised in domains.

Cusgie Weisslaw

e |




PROPERTIES

DIAMAGNETIC

PARAMAGNETIC

FERROMAGNETIC

Behavicur of substance in

Meonuniform magnetic field

It meowes from stronger to
woaker mamgnetic ficld.

N 5

Weak Field

=
N S
5

Strong field

=[5
+

Level depressed in
that lirmb

It mowes with weelk foree

from weaker magnetic field
to strenger magnetic field.

Cinag 5

Weak Fiald

4 5

Strong field

Level sliahtly rises

Strongly atiract from wealkeor

magnetic fisld to stronger

magnetic field.

Wealk Field

N | 5

Stromg hield







PROPERTIES

DIAMAGNETIC

PARAMAGNETIC

FERROMAGNETIC

When red of material is
suspended bebuoon polas of
magnet.

It becomes perpendicular to

If there is strong magnetic

the direction of external

magnetic fisld,

W (| =

field in between the poles

thenrod becomes E:m:elrc
the magnetic field.

N =s

fiald
between magnetic poles

Weak magnetic

can made rod parallel to
field direction.

N

B

Magnetic moment of
substanece in presonce of

extemnal magnetic field

Value M is very less and

opposite to H .
—

‘-."a'.uai‘:"[ is low but in

direction of H.

M is very high and in
directionof H._

Examples

Ej'EE= Ag, Pb, H,O, Hg,
H,, He, Ne, Au, Zn, 3b,
MNaCl, Diamond. | May be
found in solid, liquid or gas).

Mn, Sn,

Ma, K, Mg,
Pt Al O,

(May be found in solid, lig-
uid orgas.)

Fe,Co, Mi all their alloys,
Fay0y Gd, Alnico, ete.

(Normally found only in
solids) [enpstaline solids)




A paramagnetic sample shows a net magnetisation of 6 A/m
when it 1s placed in an external magnetic field of 0.4 T ata
temperature of 4 K. When the sample 1s placed in an external
magnetic field of 0.3 T at a temperature of 24 K, then the
magnetisation will be : [Sep. 04, 2020 (11)]
(a) 1A/m (b) 4A/m

(©) 2.25A/m & 0.75A/m
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Magnetic materials used for making permanent magnets
(P) and magnets in a transformer (T) have different
properties of the following, which property best matches
for the type of magnet required? [Sep. 02, 2020 (I)]

(a) T : Large retentivity, small coercivit_\)(
(b) P:Small retentivity, large coercivity

(c) T:Large retentivity, larg_e_c_mrcivily/(
WP : Large retentivity, large coercivity




150 A/m

The figure gives experimentally measured B vs. H variation
in a ferromagnetic material. The retentivity, co-ercivity

and saturation, respectively, of the material are
[7 Jan. 2020 11|
—_—

ST,.50A/mand 10T
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