MAGNETISM

SYNOPSIS

Magnetism is a property of attraction by virtue of
which, a substance attracts few other sub-
stances.
Substance like Magnetite (Fe,O,) naturally ac-
quired the ability of attracting substances like
Iron, Nickel, Cobalt etc, Itis called a natural mag-
net or load stone.
Substances that are attracted by load stone are
known as Ferro-magnetic substance.
Weber explained the concepts of Magnetism &
Magnetostatics, with the imagination of mono-
poles.
When a piece of loadstone is suspended freely,
it comes to rest along a line called ‘Magnetic
meridian’. Which is almost along the line joining
North and South poles of the earth. This property
is known as directive property.

MAGNET
A piece of a magnetic substance, which exhibits
directive property, is called a magnet.
The power of attraction is maximum at the end
points of the magnet, these end points are known
as poles.
The north seeking end is called north pole and
the south seeking end is called south pole.
The shortest distance joining the poles of the mag-
net is known as ‘magnetic length’. It is denoted
by 2I. It is a vector and its direction is ——y
always along south to north pole.
The magnetic length is 5/ 6 times the geometric
length of the magnet.
S.1. unit of pole strength is A) weber B) ampere
meter
In this book all formule are given, by taking

ampere meter as the unit of pole strength. If
you find weber as unit in problems, convert
that in to ampere meter.

1 weber= p ampere meter.

where 4 is permeability of free space

M ,=4nx 107 weber / Am (or ) henry m”
Pole strength is a scalar.

Its dimensional formulais [M°L'T° A" ]

PROPERTIES OF POLES
Like poles repel and unlike poles attract.

Around a pole there exist a region called
magnetic field in which the influence of the
pole is felt.
Pole conceptis fictious, in reality monopole does
not exist.

MAGNETIC MOMENT
The product of pole strength and magnetic length

is equal to magnetic moment M = m.2l.

Its unitis ampere m?and Dimensional formula is
[MOL2TOAM.

It is a vector, its direction is always along
——~ > south to north.

When two magnets are placed at an angle 0 with

each other and with like pole together, the result-
ant magnetic moment is

JYM,” + M, + 2M M,Cosf

When two magnets are placed at an angle 6 with

each other and with unlike pole together, the re-
sultant magnetic moment is

YM,? + M, - 2M,M,Cos0
If abar magnet of moment M is bend at the mid-
point so that parts makes an angle @ with each
other, then the resultant magnetic moment is
M'"=M Sin ( @/ 2)
A bar magnet of moment M is bent so that angle
at the center of the arc is 6, then the new mag-

2M sin (9
netic moment isT(/z) (@ isinradians)

A bar magnet of moment M is bent into a semi
circular arc. Then the new magnetic moment is

M
3

When a bar magnet is cut into two equal pieces
along the axis, then magnetic length does not
change, pole strength become half and magnetic
moment become half.

When a bar magnet is cut into two equal pieces

along the equator, then magnetic length become
half, pole strength does not change and mag-
netic moment become half.
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COULOMB’S LAW

The force between two poles is directly propor-

tional to the product of pole strengths and in-
versely proportional to the square of the distance
between them.

If two poles of strengths m,, m, amp m are sepa-
rated by a distance d, then

mymp
d2

[

where L is the permeability of free space,
u, = 4n x 107 henry/m (or) wb/ampere meter

Foa

Ifm, =m,=1Am; and distance between them
is 1 min vaccum then the force between
themis 107 N

If m1:m2:1 weber and d = 1m in vaccum, then

107
5 newton.
16w

If two poles m,, m, (m,>m, ) are separated by a
distance d, then distance of neutral point from
smaller pole is

d

X = —/——, where m, >m,
m
—2 41
m,

+ used for like poles
- forunlike poles

F=

For like poles neutral point is in between the poles
and for unlike poles neutral point is outside.

MAGNETIC LINES OF FORCE
1. Itis an imaginary path followed by unit north
pole.
2. Lines of force do not intersect with each

other. Because if they intersect, at the
point of intersection field should possess
different directions and it is not possible.

7. For isolated south pole, field lines are ra-
dially converging.
8. For a bar magnet they are curved lines out

side the magnet, and inside they are
straight lines.
MAGNETIC FIELD STRENGTH
The force experienced by unit north pole of one

weber is called magnetic field strength.
H=F/m newton weber' (or) Am™
The C.G.S. unit of field strength is oersted

250
1 A/m = — oersted
T

It is also known as magnetizing field and mag-
netic field intensity.

It is independent of the medium and in reality
does not exist.

For a pole of strength m ampere meter in vacuum,
the field strength at a distance d is

The force experienced by a pole of strength m
weberis F=mH

INTENSITY OF MAGNETISATION
Magnetic flux:lt is equal to the total number of

magnetic lines of force through a given area.
Its S.1. unit is weber and C.G.S. unit is maxwell
1 weber = 108 maxwell

MAGNETIC FLUX DENSITY:

The number of magnetic flux lines passing per

unit area of cross section normal to the cross
section is called magnetic flux density.

B=¢p /A

weber metre? = tesla. It can be measured in
terms of newton/ A m

Its C.G.S. unit is gauss

1 gauss = 10" tesla

Its dimensional formula is [M'L°T-2A""]

Itis also known as magnetic induction and mag-
netic field.

The relation between B and H is

3. The number of lines per unit area normally
is directly proportional to the field strength. B, = u,H in vacuum and
4.  Ifthefield lines are parallel with equal spac- B = p H in a material medium
ing then itis said be uniform. Where is u the absolute permiability of the me-
5. Thetangentdrawn to the line of force at a dium
given point represents the direction of field The Magnetic field induction due to a pole of pole
strength. o , strength m by at distance is given by
6. For isolated north pole field lines are radi-
ally diverging.
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The force experienced by a pole of strength m

ampere meter in a field of induction Bis F=mB
FIELD OF ABAR MAGNET

For bar magnets field lines are from north to south

pole outside the magent and inside from south
to north.And these lines of force are closed loops.

The magnetic induction at a point on the axial

line is B = (Ej % (S—>N)

For a short bar magnet
ie. [ <<<<d
2M

- [2) 2
= 4 ) &°

The direction of magnetic induction on the axial

Hy

line is along —sy > from south to north.

The magnetic induction at a point on the equato-
rial line at a distance d from the centre is
e M
4n (d* +1%)’"?

for a short bar magnet | <<<< Jthen B =
Mo} M
Ar ) d°

The direction of magnetic induction on the equa-
torial line is along from north to south pole

At any point in the plane of axial and equatorial
lines

() oo
=\ ar (Bcos @ +1) PE

0 = 0° axial line

0 = 90° equatorial line

For a short bar magnetB,, =2B_,
COUPLE ON ABAR MAGNET & P.E.

When a bar magnet of moment M and length 2l

is paced in a uniform field of induction B. Then
each pole experiences a force mB in opposite
directions.

-
mE
21
-
mE o /
-

As aresult the bar magnet experiences a couple
and moment of couple is developed.
Moment of couple acting on the

bar magnet = Force x perpendicular distance
C=m2IBsind (or) C=MB sinb

Where 0 is the angle between magnetic moment
and magnetic field.

—

In vector notation C = M x B

When the bar magnet is either along or opposite
to the direction of magnetic field then moment of
couple=0.

When the bar magnet is perpendicular to the di-
rection of applied magnetic field, then the mo-
ment of couple is maximum. i.e. C =MB

The work done to deflect a bar magnet in a uni-
form magnetic field is MB (Cos8, —Cosb,) .
When a bar magnet kept suspended in a uniform

magnetic field is turned through an angle @ the
work done on magnet is change in Potential En-
ergy

W =MB (1-Cos )

When released, this workdone converts into ro-
tational KE

MB(1-Cos 9)=(%)Ia)2

When a bar magnet s held at an angle 6 with the
magnetic field, the potential energy possessed
by the magnet is U= - M B cos 6

When the bar magnet is parallel to the applied
field, then 6 = 0° and potential energy is - MB.
When the bar magnet is perpendicular to the ap-
plied field, then 6 = 90° and potential energy is
zero

When the bar magnet is anti-parallel to the ap-

plied field, then 6 = 180° and potential energy is
maximum ie U = +MB
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TANGENT LAW

A freely suspended (or) pivoted magnetic needle
comes to rest in the direction of earths magnetic
meridian.

The field along the magnetic meridian at the equa-
tor of the earth is the horizontal component (B,)
of earths magnetic induction B, = 0.38 gauss
When a magnetic needle is placed in a combi-
nation of two mutually perpendicular magnetic
fields, then it comes to rest along the resultant
fields.

When a freely suspended magnet is subjected

to an external magnetic field B perpendicular to
B,,. Then the needle comes to rest making an
angle 0 with B,.

Bn
Bl

»E

then B = B, Tan6

This is known as Tangent law

Tangent law is the main principle used in Deflec-

tion magneto meter and Tangent galvanometer.
DEFLECTION MAGNETO METER

Deflection magnetometer is used to compare

magnetic moments and to verify inverse square

law.

In Tan A position, arms of D.M.M. are in east-

west position, magnet is placed so that its axial
line passes through the center of the compass.
If the deflection is 0, then

K, 2Md
—————=B,Tan0
4 (d* -1 A
For a short bar magnet
Hy 2M
E 7 =B, Tano, = B,,

In Tan B position, arms of D.M.M. are in north-
south position; magnet is placed so that its equa-
torial line passes through the center of the com-
pass.

If the deflection is 6, then

M) M
ar) - B, Tan0, = B,

VERIFICATION OF INVERSE SQUARE LAW:
(@) Dipole Method (Gauss method):
For a given bar magent at a given distance
din Tan A position, the deflection is 6,, for
the same magnet at same distance in TanB
position the deflection is 6.

B,x Tan0,
B

If this is true at all deflections then the law
is said to be verified.
This is known as inverse square law

g, lanOy -

Comparison of magnetic moments equal dis-
tance method:

In tan A position both the magnets are placed
one after the other at equal distance from the
compass. The average deflections are 0, and 0,
respectively. Then

M, Tan0,
M, Tan6,
In tanB position also, similarly
M, Tan6,
M, Tan6,

But Tan A position is more accurate than Tan B
position
Comparison of magnetic moments null

method: In Tan A position both the magnets
are simultaneously used with their like poles facing
each other. And distances are adjusted so that
net deflection is zero.

M, _d, (@-F)
M, dy (1)

For a short bar magnet /is neglected, then
Ml

3
_[ 4
M, d,

In Tan B position both the magnets are simulta-
neously used with their unlike poles on the same
side of the scale. And distances are adjusted
such that net deflection is zero.

3
ﬁ% =B, Tan6, M, (d, o +12)A
s (d2+12) 2 M2 B d2 = (d2+12)%
For a short bar magnet g
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For a short bar magnet /is neglected, then

3
M, _(4
M2 d2
Null method is more accurate than equal distance
method, because error due to measurement of
deflection is avoided.
NULL POINTS

The point at which the earths horizontal compo-
nent is balanced by external magnetic field is
called a null point.
When a bar magnet is placed along the mag-
netic meridian so that its north pole is pointing
geographic north (N - N position) neutral or null
points are obtained on the equatorial line on ei-
ther side of the center of the magnet.
At the null point in N - N position B, is balanced
by the field on the equatorial line of the short bar

g o[t M
magnet B, = 4x de3
Where d_ is the distance of the null point from
the center of the magneton the equatorial line.
When a bar magnet is placed along the mag-
netic meridian so that its north pole is pointing
south ( N - 8 position) neutral or null points are
obtained on the axial line.
At the null pointin N - S position B, is balanced
by the field on the axial line of the short bar mag-

Hy M
netB, = E 7 Where d_ is the distance

of the null point from the center of the magnet on
the axial line.
When a very long bar magnet is placed vertically

on a horizontal plane, only one neutral point is
obtained. If the north pole touching the plane then
neutral point is in the south and if the south pole
touching the plane then neutral point is in the
north.

If the distance of neutral point is d, then

o,-0- () 2
H 4r ) d?
VIBRATION MAGNETOMETER
Itis an instrument

b) To compare the magnetic moments of two bar
magnets.

c) To compare the horizontal components of
earth’s magnetic induction at different places.

When a bar magnet is suspended feely in a uni-

form magnetic field, moment of couple is applied
by the external force and restoring torque is de-
veloped by the earth’s magnetic field (By). As a
result the magnet execute angular simple har-
monic motion.

The deflecting couple acting on the magnetis [

Restoring torque developed by earth’s magnetic
induction is MB,, sin®.

Ia = MBH sin@ (O is the angular displace-
ment)

/H
Time period T =271 4| —
(04

A freely suspended bar magnet experiences a
torque and executes angular S.H.M. Time pe-

I
MB,

where ;7 moment of inertia, M magnetic moment
and B,, Horizontal component of earth magnetic

riod of oscillationis T =2n

o (I” +b%) .

induction / = MT for a thin bar magnet
ml® )

= E where m is mass of the magnet

For small percentage changes in moment of in-
ertia

£><1OO :lﬁxloo
T 21

For small percentage changes in magnetic mo-
ment

AT 100="12M 100
T 2 M

If T, T, are the time peroiods of two magnets of
moments Comparision of magnetic moments:
M, M, then M, /M, =(T,/T,)?

If T, is the time period with like ples of two mag-

nets together and T, is the time period with un-
like poles together, then

1/2 2 2

a) To determine the horizontal component of L _ M, +M, % = —T2 +1

earth’s magnetic induction at a given place. T, M, -M, M, T22 — le
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Comparision of earths magnetic fields at differ-
ent places: B, /B,= (T,/T)
By using the same magnet in D.M.M. and in vi-
bration magnet meter the value of magnetic mo-
ment and B,, can be determined.
When the bar magnet is used in vibration mag-
netometer, its time period is

1
MB,,

When a magnet s placed at a distance d in TanA
position of D.M.M.

Ko 2Md
4m (d* -17)°

I
T =2n :>MBH=4WZ¥7

=B, Tan6

2n(d* —1%)* [2nITan®
M= T p,d

1 2nldp,
By =T =17y | Tano

Magnetic permiability: is the ratio of megentic
induction to magentic field strength in a medium
B

M:E

M indicates the ability of a medium to allow the
magnetic lines of force.

CONCEPTUAL QUESTIONS

An isolated magnetic pole

1) Isanimagination  2)Is made of atom

3) Made of an e 4) Exists only in space
The North pole of the earth’s magnet is near

1) Geographical north

2) Geographical south

3) At the center of the earth

4) does not exist

The lines of force of a bar magnet are

1) Parallel and straight 2) Concentric circles

3) Curved lines 4) Curved closed loops
Magnetic lines of force

1) Donot intersect 2) Are closed loops

3) Are imaginary 4) All of these

Two bar magnets are placed on a piece of
cork which floats on water. The magnets are so
placed that their axis are mutually perpendicu-
lar. Then the cork
1) Rotates
3)oscillates

2) moves a side
4) rotates and oscillates

10.

1.

12.

13.

14.

15.

The direction of magnetic moment is
1)along ——y 2)along —5

3) Perpendicularto ——y—

4) Can not be detected

The dimentional formula for magnetic moment is
1) MPL2TOA! 2) MOL'TCA?

3) MOL2TOA2 3) MOLOTTA!

When a bar magnet of magnetic moment 4 is
placed in a magnetic field of induction field

strength g, each pole experiences a force of

f then the distance between the South and
North pole of the magnet measured inside it is

) MB F 4 FB
R 3. MB Y,

The time period of a freely suspended magnetic

needle does not depend upon

1. Length of the magnet 2. Pole strength

3. Horizontal component of earth’s magnetic field

4. Length of the suspension

A magnetic needle is kept in a non uniform mag-

netic field. It experiences

1) Aforce and a torque

2) Aforce but not a torque

3) Torque but not a force

4) Neither a torque nor a force

The restoring force for a magnet oscillating in the

vibration magnetometer is provided by

1. Horizontal component of earth’s magnetic field

2. Gravity

3. Torsion in the suspended thread

4. Magnetic field of magnet

A very long magnetis held vertically with its south

pole on a table. A single neutral point is located

on the table to the

1)East of the magnet  2)North of the magnet

3)West of the magnet 4)South of the magnet

In working with the deflection magnetometer ,the

proportional error will be minimum when the de-

flection is

190° 2)60° 3)30° 4)45°

A magnet is kept fixed with its length parallel to
the magnetic meridian. An identical magnet is
parallel to this such that its center lies on per-
pendicular bisector of both. If the second mag-
net is free to move, it will have ,

1)Translatory motion only

2) Rotational motion only

3) Both translatory and rotational motion

4) Vibrational motion only

When a D.M. is arranged in Tan A position, a
short bar magnet produced a deflection of 60°. If
the same magnet is set at the same distance in
Tan B position, the deflection in the D.M. is
1.60° 2.30°

3. Less than 45° 4. Greater than 45°

1. MBF
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KEY

16.  The electric and magnetic field differ in that ..
1) Electric lines of force are closed curves while 1.1 2.2 3.4 4.4 5.4
magnetic field lines are not 6.1 7.1 8.2 9.4 10.1
2) Magnetic field lines are closed while electric 1.1 12.2 13.4 14.1 15.3
lines are not 16.2 171 18.2 19.2 20.2
3) Electriclines of force can give direction of the 21.3 22.1 23.2
electric field while magnetic lines can not LEVE!—'I
4) Magnetic lines can give direction of magnetic The length of amagnetis 16 cm. Its pole strength
field while electric lines can not. is 250 milli. amp.m. Wheniitis cut into four equal
17.  In the working of deflection magnetometer, the pieces parallel to its axis, the magnetic length,
deflection can never be pole strength and moments of each piece are:
(respectively)
1) 90° 2)60° 3)30° 4)45° 1. 4 cm; 62. 5 milli amp. m; 250 milli amp . cm2.
18. A magnetic field is produced and directed along 2. 8.cm; 500 milli amp.m; 400 milli amp. cm?
y-axis. A magnet is placed along x-axis .The di- 3. 16 cm; 250 milli amp.m; 4000 milli amp. cm?.
rection of the torque on the magnet is 4. 16 cm; 62.5 milliamp.m; 0.01 A.m?
1) in the x-y plane 2) Along z-axis The length of a bar magnet is 16 cm. lIts pole
3) Along y-axis 4) torque will be zero strength is 250 milli amp.m. Whgn it. is put into
19.  In both Tan A and Tan B positions the bar mag- four eqqal parts parallel to its equitorial line, the
net is always placed magnehc length, pole st_rength moment of each
1) Parallel to the magnetic needle of the deflec- piece are ........ re_spectlely. - s
tion magnetometer 1.4 cm;.62. 5 m_|II_| amp. m 250 m|II|Zamp . cm2.
2) Earallel to the aluminum pointer of the deflec- g 3?2;’225500£;|'|Ii|'aar?p?£’2%'8(1) ﬁ::z
tion magnetometer 4. 8 cm; 500 milli amp.m; 2000 A.m?
3) Perpendicular to the alluminum pointer The ma,gnetic moment of,a bar magnet s
4) Paralle_l to the arm having the wood.en scale 3.6x10° A.m2. Its pole strength is 120 milli amp.
20. A maglrlwettllc n_eetﬂle susﬁ‘ended byt.a ]Elllrdtr};etﬁd m. Its magnetic length is
is oscillating in the earth’s magnetic field. e
temperature of the needle is increased by 500°C, 1.3cm 2.0.3cm 3.3 3.33cm 4.3x107cm
then A steel wire of length 0.28 m is magnetised and is
1) The time period decreases found to have moment of 0.308 A.m?. If it is bent
2) The time period increases into a semi circle, its new magnetic moment is
3) The time period remain unchanged. 1. 0'196Am2 2. 0'308AT2
4) The needle stops vibrating 3.0.392Am . 4.0.09Am
21.  Tangentlaw is apllicable only when The geometric length of a bgr magnet of pole
1) Applied field is parallel to the earth’s horizon- Stge.”gth 80 A.m. gnd magnetic moment 4 amp
tal component rr:cﬂ:s 6 cms. tth_e distance between the two poles
2) Applied field is anti-parallel to the earth’s hori- orthe magnetis
zontal component 5 6
3) Applied field is perpendicular the earth’s hori- 1.6em  2.5cm 3. 6 oM 4. 5 cm
zontgl co.mpqnent inhorizontal plar’1e . Three identical bar magnets each of magnetic
4) Applied field is normal to the earth’s horizon- moment M are arranged in the form of an equilat-
tal component eral triangle such that at two vertices like poles
22.  In the following, the most sensitive method to are in contact.The resultant magnetic moment
compare the magnetic moment of two bar mag- will be
nets with a deflection magnetometer is
1. tan A null method 2. tan A equidistant 1)Zero  2)2M 3)V2M 4 M3
3. tan B equidistant 4. tan B null method Athin bar magnet of length ‘L’ and magnetic mo-
23. Deflction magnetometer is held in tan B posi- ment M is bent at the mid-point so that the two
tion. A magnet placed on one of its arms pro- parts are at right angles. The new magnetic
duces no deflection. This implies that the axis of length and magnetic moment are respectively.
the magnet is L
1. in the east - west direction 1 = —
2. inthe north-south direction ) \/EL’ \/EM )\/5 \/5
3. perpendicular to the wooden bench M L
4. None 3) \/EL, —_— 4)—,\/EM
A2 2
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8. A magnet of magnetic moment M is in the form | 17.  The magnetic field intensity due to a magnet is
of a quadrant of a circle. Ifitis straightened, its
new magnetic moment will be A A/m. The induction field strength due to it is
Mn M oM Mn
1) 2) 75 3)—— 4) 4t
V2 V2 T 22 1.1x105 T 2.7 3T
9. The magnetic moment of a bar magnet of length 10
20cm is 3.6x10°Am2. The magnetic length is 3 s
90% of its geometric length. The pole strength is 10 10
-5 -4 3 _X100T 4 _T
1) 2x10° Am 2)1.8x10* Am At 4t
-8 -4
3) 7'2).(10 .Am 4)0.55x10% Am 18. The magnetic field intensity at a distance of 20
10.  Threeidentical bar magnets, each of pole strength L
. ; cm from a pole strength 40 A.m. in air is.........
10A-m and length 10cm are placed in a uniform A/m; The induction field strength at that point is
field of induction 0.05 wb/m?. If the three mag- ’ 9 P
...... tesla.
nets are fastened end to end along the same
axis with opposite poles touching each other, re- 103 41t
sulting magnetic moment in Am? is 1. —;10% 2. 3,10
1)3 2)9 3)6 4)8 4m 10
11.  Along thin magnet of moment M is bent into a 3
semi circle. The decrease in the Magnetic mo- 10 4n
ment is 3.10% 4.10% 73
47 10
;) i/IM/ 7t2 / i) I\7/It I\2/I/2 2 19.  The magnetic induction at distance of 0.1 m from
IM(r-2)/ = ,) (2-1) , , a strong magnetic pole strength 1200 A.m is
12. A bar magnet of magnetic moment M is bent in 1.12x10° T 2 12x104T
‘LI’ shape such that all the parts are of equal 3: 1.2%10° T 4 24x103 T
lengths. Then new magnetic moment s 20. P and Q are two unlike magnetic poles. Induc-
1) M/3 2)2M 3) \/§M 4)3\/§M tion due to ‘P’ at the location of ‘Q’ is B, and
13.  The force of repulsion between two similar mag- _ _ . .
netic poles each of strength 2.Am at a distance induction due to ‘Q’ at the location of P is PR
2m from each other in vacuum is . .
1.105N  2.10°"N  3.10°N  4.2x10°N The ratio of pole strengths of P and Q is
14.  Two magnetic poles of equal pole strengths each 1)1:1 2)1:2 3)2:1 4)1: \/5
of 1.732 Am. should be placed at.... cms apart | >4 The dimensions of a bar magnet are 10 cm x 2
so that the force of attraction between then is cm x 1 cm. Its pole strength is 200 A.m. Its in-
0.5 dynes. tensity of magnetisation is
1.6 2.2.45 3.24.5 4. \/5 1.10“A/m 2. 2x10“A/m 3. 2x10°A/m 4. 10°A/m
15.  When the magnetic poles placed in air repel each 22. Abarmagnetof pole strangth 5(.) Am Is cut |r.1to
. o 10 equal parts parallel to its axial line. The in-
other with a force of 4x10° N. When the space tensity of maanetisation of each piece will b
between them is filled with a medium the repul- ensity o 9 e piece ©.oe
sive force becomes 2.24x10° N. The relative per-
meability of the medium is 1. Bth of initial value 2. 10 times initial value
’ i 2 56 3. 8.96x10" 4.56 3. Does notchange  4.Become half
28 o F O ' 23.  Two short magnets each of moment 10 A _p,2are
16. A magnet has a pole strength of 1000 milliamp.m. placed in end - on position so that their centres
The magnetic field intensity at a distance of 10 are 0.1m apart. The force between them is
cm from its North pole is 1.04N 2.0.5N 3.0.6N 4.0.8N
25 - 24.  The magnetic field intensity due to a bar magnet
1. == A/m 2. — A/m is 100 A.m". The magnetic induction field
T 25 strength due to it is,
SIOOA/ 4 nA/ 1 47ZT247[T 3103T4105T
. ——A/m . T A/m . . . .
n 100 107 10° Ar 4r
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25. The mass of iron rod is 110gm, its magnetic [ 36.  The force acting on a pole of strength of 20 A.m.
moment is 20 Am2. The density of iron is is 8x10* N. when placed in a magnetic field. The
8gm/cm3. The intensity of magnetization is magnetic induction field strength is
1) 2x105 Am-" 2) 2.26x108 Am™ 1. 4x10°5 tesla 2.0.4x10*4T
3) 1.6x10%8 Am™' 4) 1.4 x10% Am"" 3.04 gauss ) 4. All

26. A magnet has a dimensions of 25 cm x 10 cm x 37 The forge actlng on each pole_ of.a magnet when
5 cm and pole strength of 200 milli amp.m. The zlgiﬁg_inNaprdgogrigt?:genggfwﬂeegg t?wfe7 Qllen; ::
intensity of magnetisation due to it is 1'0 cm the. moment of the magnet is P
1.6.25A/m 2. 62.5A/m 3. 40A/m 4. 4A/m '

27.  The magnetic induction field strength due to a 15 5 n 5
short bar magnet at a distance 0.20 m on the 1. o Am 2. 15 Am
equtorial line is 20x10 tesla. The magnetic mo- i 2 § 2
ment of the bar magnet is ° 3.7.5x 10" Am 4.6x10° A.m
1.3.2A.m2 2. 6.4A.m2. 3. 1.6A.m2 4. 16A.m=2. 38. The pole strength of a bar magnet is 2 Am. If the

28.  Ashortbar magnet produces a field of induction f'elt‘.j at polt(:]s abre 02T antd_ 0227, then the force
160 x 10 T at certain point on the axial line. The ?c(;anon g Oagérlnr\?gn% '8 44N 4.0.8N
induction field strength on the same line ata point | 39 T.he-absolute.pérmeabilit.y of a medium is
twice the distance of the first is 8.792 x 10°¢ henry/m. lIts relative permeability is
1.20x10°T 2.2x10°T 1.0.7 2.7 3.70 4.6 x 10°%
3.20x10*T 4.2x107T 40.  Abarmagnetof length 16 cm has a pole strength

29.  The pole strength of a horse shoe magnet is 90 of 500 milli amp.m. The angle at which it should
Am and distance between the poles is 6 cm. be placed to the direction of external magnetic
The magnetic induction at mid point of the line field of induction 2.5 gauss so that it may
joining the poles is, experience a torque of ﬁ x105N.m. is
N107°T 2)Zero 3) 2x107°T 4)10°*T

30. The magnetic induction field strength due to a 1.1 2. r 3. r 4. kid
short bar magnet of moment 3.6 A.m2. at a dis- 2 3 6
tance of 0.2 m on the equatorial line is 41. 4A ngrrt of_len?th 1 é) cmand pol?_ st;er;gthf .

4 -4 x10* A.m. is placed in a magnetic field of in-
1.4.5 % 12 T 2.9 %10 p T duction 2x10-° weber m?2. such that the axis of
3.9x10° T 4.45x10°T the magnet makes an angle 30° with the lines of

31. In problem No. 31 y the induction field Strength at induction. The moment of the Coup|e acting on
a distance 0.2 m on the axial line is the magnet is
1.45 x 104 T 2.9x10* T 1.4x10"° Nm 2.8x10" Nm
3.9x10° T 4.4510°T 3.4x10° Nm 4. J3x10""Nm

32. [Ifareavector 4 =3 +2;+5k m”* fluxdensity | 42. A magnet of length 30 cm with pole strength 10

- _ A.m. is freely suspended in a uniform horizontal
vector B =5i+10j+6k (web/m>). The magnetic field of induction 40x10% tesla. If the
magnetic flux linked with thecoil is magr]et is deflecteq by 60° from i.ts equ[liprium
1.31Wb  2.9000Wb 3.65Wb 4. 100Wb position. The restoring couple acting on it is

33. A magnetic pole of pole strength 9.2 A m. is 1.10.39x10° Nm 2. /3 x10®° Nm
placed in a field of induction 50x10* tesla. The
force experienced by the pole is 3.6x10° Nm 4. \/5x107°Nm
1.46N 2.46x10*N 3. 4.6x10“N 4-.460N 43. A bar magnet of moment 4Am?2is placed in a

34.  IKfeachpoleofa par magnet of magnetic moment nonuniform magnetic field. If the field strength at
7.8 Am* experiences a force of 15.6x10° N, poles are 0.2 T and 0.22 T then the maximum
When placed in a magnetic field of induction couple acting on it is
0.4x10% tesla. Then the length of the magnet is 1.0.8Nm 2.0.88Nm 3.04Nm 4.0.44Nm
1.20m 2.2m 3.02m  4.0.10m ;

35. Two magnetic poles of pole strengths 324 milli 44. Amagnetof moment 4 Am? is kept suspended
amp.m. and 400 milli amp. m. are kept at a dis- in a magnetic field of induction 5x10>T . The
tance of 10 cm in air. The null point will be at a workdone in rotating it through 180° is
distance of ...... cm, on the line joining the two
poles, from the weak pole if they are like poles. 1. 4%x107*J 2.5x107*J
1.4.73 2.5 3.6.2 4.5.27 3. 2%107] 4. 1077
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45.

46.

47.

48.

49.

50.

51.

A magnet is in stable equilibrium in a uniform
magnetic field. If itis deflected by ¢(°workdone
is equal to W. In deflecting the magnet further

by 3(°, workdone is
W

WA/3 W
1.—— 2/ 3.5 4 W
2 4 2
A magnet of moment 4 Am?2is suspendedin a

uniform magnetic field of induction 5 10*N/Am

with its axis at right angles. When the magnet is
released from its position, the K.E that it gains
in passing to the stable equilibrium position is

1.107J 2.107J

3.2x107°J 4.5x107"J

A short bar magnet placed in a uniform magnetic
field experiences a maximum couple of 4 x 10
N-m. The magnet is turned through 45°. The
couple acting in the new equilibrium position is
1.2x10° Nm 2.2.828 x 10°Nm

3.1.414 x 10°Nm 4. 36x10°Nm
Two magnets of magnetic moments M and

\/§M are joined to form a cross (+). The com-

bination is suspended freely in a uniform mag-
netic field. In equilibrium position the angle be-
tween the magnetic moment M and the field is.
1) 30° 2)45° 3)60° 4)90°

A bar magnet of magnetic moment 1.5 J/T lies
aligned with the direction of a uniform magnetic
field of 0.22 T. The work done in turning the mag-
net so as to align its magnetic moment opposite
to the field and the torque acting on it in this
position are respectively.

1)0.33J, 0.33N-m 2)0.66J, 06.66N-m
3)0.33J,0 4).0.66J ,0

When a bar magnet is placed perpendicularto a
uniform amgnetic field, it is acted upon by a

coulple1.732 x10> Nm. The angle through
which the magnet should be turned so that the
coulple acting on it becomes 1 §x 10> Nmis
1. 60° 2. 45° 3. 30" 4. 75°
Abar magnet of length 0.2 m and pole strength 5
A.m. should be kept in a uniform magnetic field
of induction 15 teslaat angle ....... radians to the

field so that the torque experienced by it wil be
7.5N-m

52.

53.

54.

55.

56.

57.

58.

59.

A bar magnet of magnetic moment 7 4, is free

to rotate about a vertical axis passing through its
center. The magnet is released from rest from
east - west position. Then the KE of the magnet

as it takes N-S position is (B,, = 25,uT)

1.25uJ 2. 50 3.100uJ 4. 12.5u)

Adipole of magnetic moment 2 A-m?is deflected
through 30° from magnetic meridian. If earth’s
horizontal component of magnetic field

H=30 A/m. The deflecting couple is

1.3.8 x10° N-m 2.38x10° N-m
3.1.9x 10° N-m 4.38 x 107 N-m

Abar magnet of 5 cm long having a pole strength
of 20 A.m. is deflected through 30° from the mag-

netic meridian. If H = % A/m, the deflecting
coupleis

1.1.6x 10*Nm 2.3.2x10°Nm

3.1.6 x 10°Nm 4.1.6x 102 Nm

The rate of change of torque ‘ 7’ with deflection
@ is maximum for a magnet suspended freely in

a uniform magnetic field of induction B when @
is equal to

1. 0° 2. 45° 3. 60° 4. 9(°

A bar magnet is at right angles to a uniform mag-
netic field. The couple acting on the magnet is
to be one fourth by rotating it from the position.
The angle of rotation is

1) Sin"'(0.25) 2)90°-Sin"(0.25)

3) Cos™(0.25) 4)90°- Cos™(0.25)

A magnet of moment 1.2Am? is kept suspended

in a magnetic field of induction 2 x10°T. The

work done in rotating it through 12(° is.

1.2.4%x10°°J 2. 48x10°°J

3.1.2x10°J 4.3.6x10°J

A short bar magnet placed with its axis at 30°
with a uniform external magnetic field of 0.16 T
experience a torque of magnitude 0.032 N m. If
the bar magnet is free to rotate its potential en-
ergies when it is in stable and unstable equilib-
rium are respectively.

1)-0.064J, +0.064J 2)-0.032J, +0.032J
3)+0.064J,-0.128J 4) 0.032J, -0.032J

A magnetic dipole is under the influence of two
magnetic fields having an angle of 120° between
them. One of the fields has a magnitude

1.2x1072T . Ifthe dipole comes to stable equi-

librium at an angle of 30° with this field, then
magnitude of the other field is

z z z z 1)8.484x10 2T 2)0.6x102T
15 2.3 3% 4% 3)4.242x10°T 4)4.242x10°T
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60.

61.

62.

63.

64.

65.

66.

67.

A short magnet placed end on to a compass
needle with its center at 0.15m from the needle
deflects through 45°. The distance that the mag-
net should be moved away so that the deflection

1/3
decreases by 15° is (take (\/g) = 1.2)

1)0.18m 2)02m 3)0.24m 4)0.03m

A deflectio magneto meter is in Tan A position in
aregion where the earth’s horizontal component
of magnetic induction is 60 x 10 T. When a mag-
netis placed at a suitable distance, a deflection
of 45° is obtained. The induction field strength
due of the magnet is

1.60x105T 2.6x105T
3.0.6x10°5T 4.6x10°T

Magnetic induction at a point on the axial line of
a short bar magnet is B towards east. If the mag-

net is turned through 9(° in clock wise direc-

tion, then magnetic induction at the same point
is (Neglect earth’s magnetic field)

1. Z towards east 2. Etowards west

3. 5 towards north 4. Etowards south

Two magnets have their magnetic moments in
the ratio 27 : 64. Find the ratio of the distances
at which they should be placed on either side of
a deflection magneto meter in (a) Tan Aand (b)
Tan B position so as to give a null deflection
1.3:4 2.4:3 3.9:8 4.9:16

A short bar magnet is kept at a distance of 30 cm
from the centre of compass box when D.M. which
is in Tan A position the deflection is 45°. If the
horizontal component of earth’s field strength is
30 A/m. the magnetic moment of the magnet is
1.0.162 7 Am? 2.1.62 7 Am?
3.162 7 Am? 4.16.2 7 Am?

Two magnets when placed in Tan A position at
the same distance gave deflections of 30° and
60 0. The ratio of their magnetic moments is
1.3:1 2.1:3 3.1:2 4.2:1
Two short magnets are kept in opposite arms of the
D.M.at12cmand 16 cm. If there is no deflection in
the needle, the ratio of the magnetic moments is
1.3:4 2.4:3 3.9:14 4.27:64
When a short bar magnet is kept at a distance of
20 cm from the centre of D.M., in Tan A position,

the deflectionis 45°, if H=30 A/m. The moment
of the magnet is

68.

69.

70.

71.

72.

73.

74.

A short magnet when placed at a distance of 15

cm in Tan A. position produces ¢()° deflection.

If the magnet is cut into 3 equal parts and one of
them is kept at the same distance in Tan A posi-
tion, the deflection is

020°  230° 345" 460’

Two short bar magnets with magnetic moments
8Am?2and 27Am? were placed 35cm apart along
their common axial line with their like poles fac-
ing each other. The neutral point is

1. midway between them

2. 21 cm from weaker magnet

3. 14 cm from weaker magnet

4. 27 cm from weaker magnet

When a ‘D.M.’ is set in Tan A position, the de-
flection is 30° for a magnet ‘A’ placed at a dis-
tance 40 cm from the mid point of the ‘D.M.’.
When the D.M. is kept in Tan B positon another
magnet ‘B’ produces a deflection of 60°, when
placed at the same distance. The ratio of the
magnetic moments of Aand B is

1.1:2 2.1:3 3.2:3 4.1:6
The ratio of magnetic moments of two bar mag-
nets is 5 : 2. If the deflection produced by the
first magnet in the ‘D.M.’ is 60°. The deflection
due to the second magnet kept at the same dis-
tance is

1. Greater than 45° 2. Less than 45°

3. Less than 30° 4. Greater than 90°

Two short magnets have the same pole strengths
but one is twice as long at the other. The shorter
one is placed at a distance of 0.2 m. from mag-
netometer, set in Tan A position. The distance
at which the other must be placed on the other
side of the magnetometer so that there may be
no deflection is

1.0.252cm. 2.25.2cm.

3. 12.5¢cm. 4. None

A short bar magnet is placed with its south pole
facing geographic south and the distance between
the null points is found to be 16 cm. When the
magnet is turned pole to pole at the same place
then the distance between the null points will be
1. will be same along the axial line

2. will be same along the equatorial line

3. will be 16 x 2'® times on the axial line

4. will be 16 x 2'® times on the equatorial line
If the moments of inertia of two bar magnets are
same, and if their magnetic moments are in the
ratio 4 : 9 and if their frequencies of oscillations
are same, the ratio of the induction field strengths
in which they are vibrating is

1.1.5x 102 Am? 2.1.51Am? 1.2:3 2.3:2 3.4:9 4.9:4
3.3.01Am? 4.1.31Am?
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75.

Two magnets have their moments of inertia in
the ratio 1 : 4; magnetic mometns in the ratio 4 :
9. They are vibrating in the same magnetic field

2)T/2 3)T/3

)73 4) \ar

of induction 0.4 gauss. If the time period of first | g4 Three identical magnetic monopoles of pole
magnet is 0..9 sec. The period of oscillation of strength m each are so placed such that they
?n? r;agnetzlso 655 3.03 424 are at the three vertices of an equilateral triangle
- 1.28 - V.08 - V.08 - &48 of side 6¢cm .The intensity of magnetic induction
76.  If the strength of the magnetic field is increased atthe centroid is y 9
gi&l’l ;1':/; tlfr:‘i;;et%uefgcy of a magnetic needle os- 1)50m  2)0.50cm 3)zero  4)unity
1) Increased by 10 2) Decreases by 10% KEY
3) Increases by 11%  4) Decreased by 21% 14 29 31 4.1 52
77. Two bar magnets are placed together in a vibra- 6.2 7'2 8.4 9'1 1'0 1
tion magnetometer their time period is 3 second. ﬁ 3 1'2 1 1'3 2 1'4 3 15'2
If one magnet is reversed, the combination takes 16. 1 17'1 18.1 19'1 20'3
4s for one vibration.The ratio of their magnetic ’ ’ ' ’ ’
moments is 214 22.3 23.3 242 254
1.3 1 25:18 3.18:5 4.25:7 26.3 27.3 28.2 29.3 304
78.  When two similar bar magnets are suspended g;i 35:13 ggg ggg 28;
one after the other in stirrup of a vibration magne- 41 '1 42'1 43'1 44'1 45'4
tometer, make 10 vibrations and 12 vibrations in 46.3 47'2 48.3 49'4 50'3
one minute respectively. If the magnetic moment 51 '3 52'2 53'1 54'3 55'1
of the first magnet is 2.5 amp. m2. the magnetic 56.2 57'4 58-1 59'2 60.4
moment of the 2nd magnet is 61 '2 62.3 63.1 64.2 65.2
1.3.6 Am? 2.25Am? 3.3.0Am? 4.5.0 Am? 66.4 67.2 68.2 69.3 70' 4
79. A bar magnet of length ‘I' breadth ‘b’ mass ‘m’ 71'2 72'2 73'3 74' 4 75' 1
suspended horizontally in the earths magnetic 76.1 77'4 78.1 79' 4 80.1
field, oscillates with period T .If I ,m,b are doubled 81 '1 82.3 83.4 84. 3 )
with pole strength remaining the same, the new ) ’ ' ’
iod will b
perioiibe , LEVEL-Il
1 1. Two magnetic poles have their strengths in the
18T 2)4T 3) 2 42T ratio 3 : 2. They are kept at a distance of 0.6 m
80. A magnetic needle kept in a uniform magnetic in air and the force of repulsion is fqund to be
field of induction 0.5 x 10 tesla. It makes 30 0.06 dynes. The pole strengths are (in amp. m)
oscillations per minute. If it is kept in a field of 1.1.8,1.2 2.18, 1.2 3.6,4 4'.0'6.’ 3.6
induction 2 x 10 tesla. Then its frequency is 2. When two magnetic poles one of which is four
1.1 oscillation/s 2 60 oscillations/s times greater than the other in pole strength, are
3. 15 oscillations/min 4. 15 oscillations/s ;)Iaced f&rz apart in air. Thﬁy er>1(ert _I"’_‘thtufl
81. A magnetfreely suspended in a vibration magne- orce Oh ¢ hmg.vsllt. on eac other. The pole
tometer makes 30 vibrations per minute at one str_ergt /S (2) the poles are (in amper metre)
place and 20 vibrations per minute at another (19_ m/s )2 12 41
place. If the value of B, at second place is 0.27 -6, 3 -9, 3 ,3' 3 18,6 3
tesla. The value of B at other place is 3. A magnet of magnetic moment 1.525x10
1.012T 2.21T 3.54T 4.061T amp.mZ. is placed in a magnetic field of induc-
82.  Amagnetic needle has a frequency of 60 oscilla- tion field strength 0.1 gauss, perpendicular to the
tions per minute in the earth horizontal field. field direction. Then each pole experiences a force
When a field B supports the earth’s horizontal of lO.SO? gynes. The_dlstance between the two
field its frequency increases by 30 oscillations ‘130 es 01 t_ze magnet is 5 10
per minute. Then the ratio of the field B to that of -0.5x10cm -0.5x10"cm
earth is 3.0.5cm 4. 5cm
1)4:7 ’ 2)7:4 3)5:4 4)4:5 4. When a bar magnet of magnetic moment 40 A.m2.
83. A magnetis suspended horizontally in the earth’s '_? plached 'T a mag’.‘et'c f|eldfof |ndufct|on 40x10°
field. The period of oscillation in the placeis T. If »eac _5p° € experiences aflorce o
a piece of wood of the same moment of inertia 1.2x10°N. Th(_n, distance between the two poles
as the magnet is attached to it, the new period of of the magnet s
oscillation would be 1.1.3333m 2.1.333m
3.13.33m 4.133.3m
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5. The couple acting on a bar magnet of pole | 12. A short bar magnet is placed with its south pole
strength pointing geographic North at a place where
2 A.m. when kept in a magnetic field of intensity BH=0.4 gauss. The length of the magnet is 10
10 A/m, such that axis of the magnet makes an cmand pole strength is 16 amp.m?. The distance
angle 30° with the direction of the field is of each null point from the centre will be
_ . 1. 0.2cm on axial line 2. 0.8cm on axial line
80x107" Nm - The distance between the poles 3. 0.4cm on axial line 4.0.2cm on equitoriall line
of the magnet is 13.  Two north poles each of pole strength 8Am are
2 - 1 placed at corners A and C of a square ABCD.
1. =m 2 —m 3.63.36m 4. —m The pole that should be placed at B to make D
o 2 2n as null point is
6. A bar magnet of moment ‘M’ is bent into a shape 1. North pole of pole strength 8\/§Am
5 with all segments are equal. It's new mag- 2. North pole of pole strength 16\/§Am
neticmoment will be 3. South pole of pole strength 8./2
M M M M p p gth 842 A4Am
1. ﬁ 2. ﬁ 3. ﬁ 4. f 4. South p.ole of.pol'e strength 16\/5Am .
. 14. A magnetised wire is bent into an arc of a circle
7. A short magnet produces a deflection of 30° when . . .
placed at some distance in Tan A position of the subtending an angle (° atits centre. Then its
magneto meter. If another magnet of same length magnetic moment is X. If the same wire is bent
and double the pole strength is kept at the same into an arc of a circle subtending an angle 9()° at
gistar:jqe in Tan B position, the deflection pro- its centre then its magnetic moment will be
uced is
1.30°  2.60°  3.45°  4.0° X2 X 22)x  3x
8. When two short magnets having magnetic mo- 1. 3 2. E 3-T 4. 2\/5
ments in the ratio 27 : 8 are placed on opposite . . .
sides of deflection magneto meter, there is no 15. A very long bar magnet of t_|me' period T 1 cut
deflection in the D.M. The distance of the stron- into four equal parts by puttlng !t perpendicular
. . to the length. Then the time period of one small
ger magnet from the centre is 15 cm. The dis- part is
tance of the weaker magnet from the centre is ’
1.15cm  2.7.5cm  3.10cm 4. 10/ 3cm T T
9. When the short magnets having magnetic mo- nr Z)E 3)2 4)§
ments in the ratio 125 : 216, are placed on the 16.  The length of a magnet of moment 5A-m? is 14
opposite arms of the D.M. then there is no de- cm. The magnetic induction at a point, equidis-
flection in the D.M. The distance between the tant from both the poles is 3.2x10° Wb/m?. The
centres of the magnets is 22 cm. The distance distance of the point from either pole is
of the weaker magnet from the center of D.M is 1)25cm  2)10cm  3)15cm  4)5cm
1.1Mcm 2.16cm 3.18cm 4.10cm 17.  Abarmagnet is placed with its North pole point-
10. A pivoted magnetic compass needle is free to ing North. Neutral point is at a distance ‘d’ from
rotate in a horizontal plane in earth’s magnetic the center of magnet. The net magnetic induc-
field. Another magnetic field of induction 0.54 x tion at the same distance on the axial line of the
10* teslais applied at right angles to the earth’s magnet
field By=0.36x10* tesla. The angle through which 1) 2B, 2) 3B, 3)B, 4)7B,
the needle deflects is 18.  Adeflection magnetometer is arranged in tan A
1. 500 2.60° position. When a bar magnetis placed deflec-
3. Less than 60° but greater than 45° tion is observed to be 'Q'and period of oscilla-
4. Greater than 60° tion of the needle is ‘X’. when the magnet is
11. A short bar magnet of magnetic moment removed and magnetic needle is made to oscil-
12.8x107 Am?is arranged in the magnetic late in presence of earth’s magnetic field then its
meridian with its south pole pointing geographic o )
north. If B4=0.4 gauss, the distance between the period is Y’, then y ®
null points is
1.4cm  2.8cm 3.12cm  4.16¢cm 1) Tan 0 2)./CosO 3)+/Sin 0 4)Cos 6
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19.

20.

21.

22.

23.

24.

Two short bar magnets of equal dipole moments
M each are fastened perpendicular at their cen-
ters as shown in figure. The magnitude of the
magnetic field at ‘P’ at a distance from their com-
mon center as shown in figure is

p

»
-

N
‘459
5 N
5]
py Lo M 22 gt 2M iy M
drd’® “an & 4n dP U 2n d’

A bar magnet of magnetic moment M,is sus-
pended by a wire in a magnetic field. The top of
the wire is rotated through 180°, then the mag-
net rotated through 45° . Under similar conditions
another magnet of magnetic moment M, is ro-
tated through 30°, the ratio M,:M, is

N2 24201 31:1 4H1:3

A bar magnet with poles 25cm apart and pole
strength 14.4 A-m rests with its center on a fric-
tionless pivot. Ifitis held in equilibrium at 60° to
a uniform magnetic field on induction 0.25 T by
applying a force R at right angles to its axis 10cm
from the pivot, the value of F in Newton is (nearly)
1)3.9N 2)7.8N 3)15.6N  4)31.2N

An iron rod of cross sectional area 4 sq.cm. is
placed with its length parallel to a magnetic field
of intensity 1600 Amp/m. The flux through the
rod is 4x10* Weber. Then the permeability of
the material of the rod is [in weber /(amp-m)]
1)0.625 2)6.25

3)0.625x103 4)0.0625

The force between two magnetic poles reduces
to ‘a’ newtons, if distance between them is in-
creased to ‘n’ times and it increases to ‘b’ new-
tons if the distance between them is 1/n the of
the original value. Thena:bis

1)1:n? 2)nZ1 3)n*:1 4)1:n*

The magnetic moment of a bar magnet is 0.256
amp.m2. Its pole strength is 400 milliamp. m. It
is cut into two equal pieces and these two pieces
are arranged at right angles to each other with
their unlike poles in contact (or like poles in con-
tact). The resultant magnetic moment of the sys-
tem is

1.2 %x256x107° Am? 2. 250 x 10Am?

256

%107 A2 — %107 A2
3. \/E Am 4. \/E Am

25.

26.

27.

28.

29.

30.

31.

32.

A South pole and North pole of each strength ‘m’
are placed at the two corners of an equilateral
triangle of side ‘a’. The resultant magnetic in-
duction field strength at the third vertex is

2y, m Hom - 3p, m
T d P amd Y
Two short bar magnets of magnetic moments
0.125 Am?. and 0.512 Am?. are placed with their
like poles facing each other. If the distance be-
tween the centres of the magnet is 0.26 m, The
distance of neutral point from the weaker mag-
netis

1.013m 2.02m  3.0.26m 4.0.1m
Two short bar magnets each of magnetic mo-
ment 2 Am?2. are arranged anti parallel at a dis-
tanceof 20 cms. with the line joining their
centres perpendicular to their axes. The mag-
netic induction at the mid point of the line joining
their centres is

1.0 2.05 x10*T

3.0.25 x10*T 4.1 x 10T

Two points A and B are equal distant from the
centre of a small bar magnet. Point ‘A’ is on the
axial line and point B is on the line bisecting the
magnet at right angles. If the distance of the
points from the magnet is much greater than the
length of the magnet the ratio of the fields at point
AandBis

1.2:1 2.1:2 3.1:1 4.4:1
The ratio of the magnetic moments of two bar
magnets is 4 : 5. If the deflection produced by
the first one in magneto meters is 45°, the de-
flection due to second magnet kept at the same
distance is

1.0< @ <30° 2.30°< @ <45°
3.45°> g > 60° 4.60°> @ >45°
The magnetic moment of a dipole is 2Am?, The
magnetic induction in air at a distance of 10cm

form the dipole on a line making an angle of 60°
withthe axis of dipoles

1.J7x10°T 2. J7x107'T

3. ﬁéxlO"‘T 4. \/74><10‘5T

A thin straight strip of length 5cm and magnetic
moment 0.5 Am? was bent such that there is a
gap of 1 cm at its ends. Then the magnetic mo-
ment of this will be:

1)0.1Am? 2)0.2 Am?2 3)0.05 Am?4) 0.25 Am?
Two magnets placed one over the other produce
a deflection of 30° in Tan A position. When the
second magnet is reversed pole to pole, deflec-

1.0 (zero)
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21.2 22.3 234 244 25.3
tionb 60° Th M, . 26.4 271 281 294 30.2
lon becomes b, Then py, 18 311 324 332 34.2 354
1)3:2 2)2:3 3)1:2 4)2:1 36.2 373 HINTS
33.  Abarmagnetis placed with its North pole point-
ing North. Neutral point is at 12 cm. Another m 3 mm
magnet is now placed on the first magnet, then | 4 —L == “F= (ﬂ) (l—zzj =6x107 N
the neutral point is found to be at 8 cm. The ratio m, 2 4r d
of their magnetic moment is. 2. Same method as above
1)3:2 2)27:19 3)9:4 4)9:5
34.  The ratio of magnetic fields on the axial line of a 3 2 = MB
long magnet at distances of 10cm and 20cm is ' F
12.5:1. The length of the magnet is 4. Same as above
1)5cm 2)10cm  3)10m 4)15m
35. Three indentical thin bar magnets each of mo- 2] = T
ment M are placed along three adjacent sides of 5. "~ mBSin®
aregular hexagon as shown in figure. The result- 8. For stronger magnet the distance will be more
ant magnetic moment of the system is = -
9 y M,/M,=27/8 ANDd,=15cm
s M, _ d13
Y, —L=—
= i M, d,
1. M 2. M3 3. M2 42Mm M, d’
36. A magnetic needle of pole strength 20/3 4m 9. M, B d_; =125/216 AND d, +d, = 22cm
is pivoted at its centre. Its N-pole is pulled east- NOW find d
ward by a string. The tension required to pro- !
y asiing quIrediorro= 1 10, B=B, Tune
duce a deflection of 3()° from magnetic
L 4 M) M ,
meredian is (BH =10 T) 1. B,= ar 2 ;3 THENfind 24,
1. 4x107° N 2.2x10°N 12.  Find M =m 2L and use the formula given above
15. L=1 74, M,=M, /4
2 107N
3. —3>< 4. 43x10° N T, [LM,
37. A magnetof length 2L and moment ‘M’ is axially T M,
cut into two equal halves ‘P’ and ‘Q’. The piece
‘P’ is bent in the form of semi circle and ‘Q’ is | 16. (d2 +12) =97
attached to it as shown. Its moment is
N 8 Yy M
N DR B_E(d2+lz)3/2=3-2x’|0'5
M M 17. B, = (ﬂj K— B
L= by Co T 4 ) 4
On the axial line net magnetic induction is
3 M(2+7) A Mz B,+2B=38,
) 2 ; (2 + 7[) 20. Couple per unit twist is same
KEY 21. FR=MBsing
1.1 23 3.3 44 5.1 Y
6.2 71 8.3 9.4 10.3 2. H=—7
11.3 121 13.4 14.3 15.3 AH
16.1 17.2 18.2 19.2 20.1 24, M, =M,=M/2 Use the formula
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M2+ M, +2M,M,Cos0 3y Mo, 3M o M
25. Each pole develope a field B and angle be 8n d ) 2 d . .
tween them will be 120°. Therefore the result 4. Amagnetis suspended in the magnetic merid-
ant field at the third corner is B ian V\(lth an untwisted wire. The upper end of a
wire is rotated through 180° to deflect the mag-
Mo | m net through 30°from the magnetic meridian. When
B = E ? the magnet is replaced by another magnet, the
upper end of the wire rotated through 270° to de-
flect the magnet 30° from the magnetic meridian.
% = —M2 The ratio of the magnetic moments is
% T @) 1)1:1 2)8:5  3)2:3  4)58
. e T 5. Two short bar magnets of moments 1.08A.m? and
27.  Atthe given point fI!dS are equitorial line fields 1.92A. m2are placed along two lines drawn on
and they are opposite to each other. Therefore the table at right angles to each other, the cen-
the net resultant field is zero tres of the magnets are respectively 0.3m and
28. B,=2B, 0.4m from the points of intersection. The mag-
29. Deflection Tan@ is directly proportional to netic induction at the point of intersection of the
Magneticmoment M lines is
31. M = Pole strength x Straight line distance be- 1.10%T 2.10°T
tween poles 3.14 x 10°T 4.0.35 x 10°T .
6. Two short bar magnets of same magnetic mo-
M, -M, _ Tan30° . ments each of 3, =0.25 amp. m?. are arranged
32. M1 + M2 Tan60° Now find M1/ MZ parallel to each other 1 metre apart. The induc-
tion field strength at the centre of the line joining
3 the two centres of the magnet is.
23 M, _[d. 1.107T 2.2 %107 T
) M, -M, d, 3. zero 4.4 x 107T
7. In above problem the two bar magnets are ar-
LEVEL-II ranged anti parallel to each other 1 m apart the
1. A small-magnetized sphere A of pole strength m induction field strength at the centre of the line
is counter poised by a pan in a balance. An- joining the centres is
other sphere B of the same mass as A is place 1. zero 2.2x10°T 3.10°T  4.4x107T
below A so that their centers are at a distance | 8. Two short bar magnets of moments 512Am? and
1cm. If Aand B are unlike poles of same strength 1000Am? are placed on a line 18cm apart. The
to restore counter increased by 500 gm. The magnetic fieldis zero ata point Q between them.
pole strength of each sphere is ;rhe f:elq at Q when one magnet is reversed pole
o pole is
F é} 1.028T 2.04T 3.01T 4.0.2T
A A 9. The magnetic needle of a vibration magnetom-
B U eter completes 10 oscillations in 92s. When a
small magnet is placed in the magnetic meridian
1)1.4Am 2)9.8 A-m 3)0.7 A-m 4)70Am 10cm due north of the needle completes 15 os-
2. At two points separated by a distance of 3cm, cillations in 69s. The magnetic moment of the
the magnetic field strength due to a short mag-
net on its axial line are in the ratio 512:125. Then magnet (BH = 0-3G) is
the distance of magnet from the first point is 1 ) 5 )
1)8cm  2)11cm  3)dem  4)5cm - 0.94m - 0.454m
3. A short magnet of moment M is placed on the X- 3. 0.2254Am> 4. 4.5 4m>
axis at x=-d and another identical magnet is | 10. A barmagnetis placed with its North pole point-
placed at y=-d. Their magnetic moments are di- ing North. Neutral point is at a distance 20cm
rected in the positive and negative X-directions from the centre of the magnet. The net magnetic
respectively. The induction field at the origin (in induction at a distance 10cm on the axial line of
Tesla) is the magnet is
[T ><3M [Th ><3M 1.3B, 2.7B, 3.15B, 4.17B,
) dn  d° ) 2n d’
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11.  Abar magnet produces a neutral point at P. If the pletely removed, the frequency of the needle is
magnet is turned through 18(°, the needle at P 1. 20 oscillations/minute
2. 15 oscillations/minute
makes 10\/5 oscillations per minute. If the 3. 5 oscillations/minute
magnet is removed altogether frequency of 4. 10 oscillations/minute _
ocillation of the needle at P is 17. A short bar magnet is kept along the magnetic
1. 20 oscilations/minute meridian with its north pole pointing north. A neu-
2.10 oscilations/minute tral point is located at a distance ‘d’ from the
3. 30 oscilations/minute centre. The ratio of magnetic inductions at a dis-
4. zero tance d/2 and 2d from the centre of the magnet
) on the equitorial line is
12. A suspended bar magnet of moment 3 42 is 1.1:4 2.4:1 3.8:1 4.1:8
deflected through an angle of ¢()° in a magnetic | 18- Ina deflection magnetometer experiementin Tan
A position, a short bar magnet placed at 18cm
field ofinduction 4 x 10~ T and then released. If from the centre of the compass needle produces
its angular velocity at that instant of its passing a deflection of 30°. If another magnet of same
through its equilibrium position is 1/2 rads™, the length but 16 times pole strength that of first
moment of inertia of the magnet is magnet is placed in Tan B position at 36cm, then
1. 24x10" kgm’ 2.12x107° kgm® T%g?ﬂecgj;s 3.60° 4,75
-5 2 -5 2 19. A vibration magnetometer consists of two
3. 48x10 " kgm 4. 64107 kgm ) indentical bar magnets placed one over the other
13. Two short bar magnets of equal magnetic mo- such that they are mutually perpendicular and
ments of 1) 4> one kept parallel at the two bisect each other. The time period of oscillation
opposite comers of a square of side 1m. The field in a horizontal magnetic field is 4s. If one of the
strength at any one of the other corners is magnets is removed, then the period of oscilla-
tion of the the other in the same field is
1.1x10°T 2. 2x10°T
1.2 sec 2. 2\/5 sec
3.3x10°°T 4. 4x10°°T
14.  Twoshortb ts of ts M, and M > 4 960 4 4y2 sec
' WO shortbarmagnets ot moments M, an. 2 | 20. Two short magnets with pole strengths of 900Am
are placed one on the other as shown in the and 100Am are placed with their axes in the same
fugure. The resultant magnetic induction Rat the vertical line, with similar poles facing each other.
point P is making 3()° as shown in the figure.The Each magnet has a length of 1cm. When
ratio of the magnetic moments of the magnets is seperation between the nearer poles is 1cm. The
weight of upper magnet is supported by the
s( AR repulisve force between the magnets.If
<" sk
= . g= 10ms 2, then the mass of upper magnet is
" 1)1.6kg 2)24kg 3)3.3kg 4)4.8kg
1.2:43 2.3:2 3.3:1 41:43 Key
15.  Three magnets of same length but moments M, 1.4 2.4 3.1 4.4 5.2
2Mand 3M are arranged in the form of an equilat- 6.4 7.1 8.2 9.4 10.4
eral triangle with opposite poles nearer, the result- 1.2 12.3 13.1 14.2 15.3
ant magnetic moment of the arrangement is 16.4 17.3 18.1 19.2 20.3
1.6M  2.zero 3. .3\ 4. ﬁM HINTS
2 o || mmm,
16.  When a bar magnet is placed at some distance | 1. W = E 7
along the axis of the magnetic needle of an os-
cillation magnetometer located in earth’s mag- 3
netic field, the needle makes 14 oscillation per ﬂ _ D
minute. If the bar magnet is turned so that its 2 B, “\D+x
poles exchange their positions, the needle makes
20 oscillations per minute. If the magnet is com-
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Make a diagram. you will find that axial and
equitorial fields are in the same direction.
Then the resulatant field =B_ + B,
Couple per unit twist is same in both cases.

NEW PATTERN QUESTIONS

A bar magnet of pole strength 20 A. m. is cut

into four equal parts breath wise. Then observe

the following statements carefully and choose the

correct answer.

(A)Length becomes 1/4 th, pole strength will be
same. Intensity of magnetisation will be same.

(B)Length becomes 1/4 th, pole strength will be
1/4 th. Intesity of magnetisation also be-
comes 1/4 th.

1. ‘A’ alone is correct

2. ‘B’ alone is correct

3. Both A and B are correct

4. Both A and B are false

Select the correct answer.

a) When ‘n’ identicial magnets are arranged in

the form of closed polygon with unlike poles nearer,

the resultant magnetic moment is zero.

b) If one magnet is removed from the resultant

magnetic moment becomes ‘M’.

c) If one magnet is reversed in the polygon, the

resultant magnetic moment of combination be-

comes 2M

1) a, b and c are correct

2) a and b are correct but ¢ is wrong

3) only a is correct

4) a, b and c are wrong

Assertion (A) : When small holes are made in

the body of the magnet, its magnetic moment

decreases.

Reason (R) : For a magnet Intensity of

magnetisation remains constant and on making

holes, magnetised volume decreases, hence

magnetic moment decreases

1. Both A and R are true and R is the correct

explanation of A.

2. Both A and R are true and R is not correct

explanation of A.

3. Ais true, But R is false

4. Ais false, But R is true

Match the following:

Physical quantity Unit

a) Magnetic moment e)Amp-m
b) Magnetic flux density f) Amp/m
c) Intensity of magnetic field g) N-m3/wb
d) Pole strength h) Gauss
1) a-e, b-f, c-g, d-h 2)a-g, b-h, c-f, d-e
3)a-g, b-f, c-h, d-e 4) a-e, b-f, c-h, d-g

Assertion (A): Amagnet remains stable, If it aligns
itself with the field

Reason (R): The P.E. of a bar magnet is mini-
mum, if it is parallel to magnetic field

1. Both A and R are true and R is the correct
explanation of A.

2. Both A and R are true and R is not correct
explanation of A.

3. Ais true, But R is false

4. A is false, But R is true

When a bar magnetis suspended freely in a uni-
form magnetic field, identify the correct state-
ments

a. The magnet experiences only couple and un-
dergoes only rotatory motion.

b. The direction of torque is along the suspen-
sion wire.

¢. The magnitude of torque is maximum when
the magnet is normal to the field direction

1) only a and c are correct

2) only a and b are correct

3) only b and c are correct

4) all are correct

Assertion (A) : In deflection magnetometer a short
magnetic needle is arranged in the compass box
Reason (R) : The magnetic needle is found in
the uniform magnetic field produced by earths
and bar magnets

1. Both A and R are true and R is the correct
explanation of A.

2. Both A and R are true and R is not correct
explanation of A.

3. Ais true, But R is false

4. A is false, But R is true

Arrange the following in the descending order of
their resultant magnetic moments consider two
magnets of same moment

(a) They are kept one upon the other with like
poles in contact

(b) They are kept upon the other with unlike poles
in contact

(c) They are arranged in perpendicular directions
(d) They are inclined 60° with like poles in con-
tact

1.a,c,d,b 2.a,b,c,d
3.a,d,¢c,b 4.d,b,c,a

Among the following statements:

(A) The resultant induction at a point on the axial
line of a bar magnet is parallel to magnetic mo-
ment.

(B) The resultant induction at a point on the equa-
torial line is antiparallel to magnetic moment

1. Atrue & B false 2. Afalse & B true

3. Aand B are true 4. A and B are false
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10.

When a bar magnet is suspended in an uniform
magnetic field, then the torque acting on it will
be

List-l

a) maximum

List-l
e) @ = 45°with the field
b) half of the maximum f) g = ¢(° with the field

c) /3 /2times g9) 6 = 30° with the field

KEY
1.1 2.1 3.2 4.2
5.1 6.4 7.1 8.1
9.3 10.1 1.1 12.3
13.1 14.2 15.1

PREVIOUS EAMCET QUESTIONS

A short bar Magnet with its north pole facing North
forms a neutral point ‘p’ in the horizontal plane.
If the magnet is rotated by 90° in the horizontal

of maximum i ) . i

plane, the net magnetic induction at p is (Hori-

d) 1/4/2 times h) @ =90° with the field zontal component of earth’s magnetic field is B,,)
of maximum

11.  Among the following statements: \/g
A) In tanA position of deflection magnetometer B 1.0 2.2B, 3. —By 4. \/5 B,
and B, are perpendicular 2
B) In tan B position of deflection magnetometer The similar bar Magnets P and Q each of magntic
B and B, parallel moment ‘M’ are taken. If ‘p’ is cut along its axial
1)Atrue &Bfalse  2)Afalse & B true line and Q along its equatorial line all the four
3) A and B are true 4) A and B are false pieces obtained have each of

12.  Among the following statements:

A) A magnet of moment M is bent into a M
semicircle,then its magnetic moment decreases 1. Equal pole strength 2 Magnetic moment 4
B) Magnetic moment is directed parallel to axial

line from south pole to north pole M

1) A true & B false 2) A false & B true 3. Magnetic Moment E 4. Magnetic Moment M
3) Aand B are true 4) A and B are false

13.  Assertion (A): Poles of a magnet can never be There is no. couple acting when two bar mag-
separated. nets are placed co-axially seperated by a dis-
Reason (R) : Since, each atom of a magnetic tance because.
meterial is a magnet in itself. 1. There are no forces on the poles.

1. Both A and R are true and R is the correct

explanation of A. 2.The force_s are parallel and their lines of action
2. Both A and R are true and R is not correct do not cincide

explanation of A. 3. The forces are perpendicular to each other.
3. Ais true, But R is false .

4. As false, But R is true 4. The forces act along the same line.

14.  Assertion (A) : To protect any instrument from The pole strength of a 12 cm long bar Magnet is
external magnetic field, itis put inside an iron box. 20 A. m. The Magnetic induction at a point 10
Reason (R) : Iron is a magnetic substance cm along from the centre of the magnet on its
1. Both A and R are true and R is the correct axial line is
explanation of A. 1.0.1x 1027 2.22x102 T
2. Both A and R are true and R is not correct
explanation of A. 3.3.3x102T 4.11x102T
3. Alistrue, But R is false Two indentical bar Magnets each having Mag-
4. Ais false, But R is true netic Moment of ‘M’ are kept at a distance of 2d

15.  Assertion (A) : The net magnetic flux coming with their axes perpendicular to each other in a
out of a closed surface is always zero. horizontal plane. The Magnetic induction in a
Reason (R) : Unlike poles of equal strength ex- midway between them is
ist together
(13;( Both A and R are true and R is the correct 1&(\/5)M 5 &(\/g)M

planation of A. 4r d? A7 d?
2. Both A and R are true and R is not correct
explanation of A.
3. Ais true, But R is false 3. o M3 4. &(\/E)M3
4. Ais false, But R is true 4r d 4r d
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10.

1.

12.

A bar Magnet of Magnetic Moment 3.0 amp.m?
is placed in a uniform Magnetic induction field 2x
105 T. If each pole of the magent experience a
force of 6x 10* N, the length of the magnet is

1.06m 2.03m 3.02m 4.0.1m

A bar magnet when placed at an angle of 30° to
the direction of Magnetic field induction 5 x 10+
T experiences a moment of couple of 25 x 10
N-m. If the length of the Magnet is 5 cm, its pole
strength is

1.2x 102 amp. m 2.5x 102 amp m

3.2ampm 4. 5amp m

Two short Magnets having Magnetic moments in
the ratio 27 : 8 when placed on opposite sides of
a deflection magnetometer shows no deflection.
If the distance of weaker magnetis 0.12 m from
the centre of D.M. The distance of the strongest
magnet from the centre is ...... m

1.0.06 2.0.08 3.0.12 4.0.18

The magnetic field strength at a point at a dis-
tance ‘d’ from the centre on the axial line of a
very short bar magnet of Magnetic moment ‘M’
is ‘B’. The Magnetic induction at a distance 2d
from the centre on the equatorial line of a Mag-
netic Moment 8M will be

2 B 3 B

5 4
When a Magnet is placed with its North pole fac-
ing North direction, in the map of Magnetic field,
Null point will be

1.4B 4.2B

1. On its equatorial line
2. On its axial line
3. On the making 45° with axial line

4. At a distance twice the length of the Magnet
on axial and equatorial line of the Magnet.

The null points are on the axial line of a bar Mag-
net when it is placed such that its south pole
points.

1. South 3.North 4. West

If two bar Magnets of different Magnetic lengths
have equal moments then the pole strength is

2. East

1. equal for both mangets
2. lesser for short Magnet
3. More for longer Magnet

4. More for short Magnet

13.

14.

15.

16.

17.

18.

19.

20.

The null point on the equatorial line of a bar mag-
net when the north pole of the magnet is pointing.

1. North 2.South 3. East 4. West

A bar Magnet of pole strength 2 amp. mis kept in
a magnet field of induction 4 x 10-° web/m? such
that the axis of magnet makes on angle 30° with
the direction of the field. The couple acting on the
magnet is found to be 80 x 107 N-m. Then the
distance between the two poles of the magnet is

1.20 2.2m 3.3cm 4.20 cm

In a delfection magnetometer experiment, in tan
A position, a short bar Magnet placed at 18 cm
from the centre of compass needle produces a
deflection of 30°. Ifr another magnet of same
length but 16 times pole strength as that of first
magnet is placed in tan B position at 36 cm, the
deflection will be

1.0 2.30° 3.45° 4.60°

A bar magnet of magnetic moment 2.0 amp. m?
is free to rotate about a vertical axis passing
through its centre. The magnet is released from
rest from east - west position. Then the kinetic
energy of the magnet as it takes North- South
position is (horizontal compoment of earth’s mag-

netic fieldis 25 1 T)
1.25 ud 2.50 4J 3.100 pJ 4.125 puJ

In a deflection magnetometer experiment, the
delfections produced seperately by two short bar
magnets kept at the same distance are 45° and
30°. Then the ratio of the magnetic moments of
the two magnets is

1.43:2 2.3:1 3. /211 413

The moment of a magnet is 1 microwb.m. The
force acting on each ple of the magnet when
placed in a magnetic field of strength 0.38 oer-
steds is 1.024 x 10“ N. The distance between
the two poles of the Magnet is

1.1.56 cm 2.0.37 x10*cm
3.2.34 cm 4.1.17 cm

A bar magnet of moment | is in a magnetic

field of induction § Then the couple is

TMXB2BXM3M:-B 4B-M
A magnet of length 0.1 m has a pole strength of 4
amp.m. [fitis making an angle 45° with the direc-
tion of uniform magnetic induction field strength of
4web/m?, the torque experienced by it is.

1.1.13 N-m 2.1.6 N.m

3.0.8 N.m 4.1.32 N.m
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21.  Ashort bar magnet produces magnetic fields of | 29. A bar magnet of pole strength 20 A.m. is divided
equal induction at two points on the axial line into 4 equal parts by slicing it along lines parallel
anq the othgr on the_ equatorial line. Then the to length and breadh, passing through centre.
ratio of the distance is The pole strength of each piece is—-----— A.m.

1 1 1 1.80 2.10 3.20 4.40
1. A3 2.1:2 3. 532 4. 31 ) )
2 2 2 30. The tangents of the deflections produced in tan

22. A bar magnet of length 10 cm experiences a Aand tan B positions of a short magnet at equal

distances are in the ratio
torque of —— N. m. in a uniform magnetic field 1.1:1 2.1:4 3.2:1 4.1:2
10 31 The magnetic induction at a point on the axial
. . ) Y .
of |n§uct|on 0.4 web/m " When '.t Is suspended line of a magnet in tan A method is 200 wb/m2.
making an angle 45° with the field. The pole - .
. At the same pointin tan B method, the magnetic
strength of the magnet is amp. m. . . .
induction will be
1.50 2.10 3.25 4.5 , ,

23. A long magnet of Magnetic moment ‘M’ and a 1.400 wb/m 2.200 wb/m
pole strength ‘m’ is broken into two halves of equal 3. 100 wb/m? 4. 50 wb/m?
length along the equatorial line. The magnetic . . )
moment of each half is 32. A magnetised wire of magnetic moment ‘M’ and

length ‘' is bent in the form of a semicircle of
M radius ‘r'. The new magnetic moment is
1. Zero 2.2M 3. M 4. E
: o , M 2M M M
24.  Inthe experimentto verify inverse square law with 1. — 2. — 3. — 4. —
V4 T 27 4z
Tan0O,
deflection Magnetometer, the value of 33. Two points Aand B equidistant from the centre of
Tan0 P o
. B a small bar magnet. Point ‘A’is on the axial line
will come out as and point ‘B’ is on the equatorial line. Then the
1.0.25 2.0.5 3.1 4.2 magnetic fields at point ‘A’ and ‘B’ are in the ratio

25.  If abar magnet of momentis suspened in a uni- of
form magnetic field g it is given an angluar de- 1.2:1 2.1:2 3.1:1 4.1:4
flection, w.rt equllibrium postion. Thenthere- | 34,  Three identical bar magnets of magnetic moment
storing troque on the magnet is ‘M’ are placed in the form of an equlateral A le of
1. MB sin g 2.M B cos ¢ side ‘d’ with ‘n’ pole of one touching the south
3. MBtan 9 4. MB sin @ pole of the qther. The net magnetic moment of

the system is

26. The ratio of the magnetic moment of two short
magnets when they give zero deflection in tan B M \/5
position when placed at 12 cm and 18 cm from 1. M 2 — 3. —M 4.Zero
centre of a delfection magnetometer is. d 2

8 27 9 4 35.  Two north poles of pole strengths 4 amp.m and
1. 27 2. ) 3. 7 4. 9 16 amp m are seperated by a distance of 20 cm.
The positon of the neutral point between them 4

27.  The magnets of same Magnetic moment ‘M’ and A m.is
different lengths are placed in tan A position. The
fields at equal distances from them are. 1.20cm 2. 18cm 3. 10cm 4.6.33 cm
1. greater for long magnet 36. When a ba.r magn_et is placed at90°in a un_|form

magnetic field, if is acted upon by a maximum
2. greater for samaller magnet couple. For the couple to be half the maximum
3. equal for both 4. None value, the magnet should be inclined to the mag-
) ) ) netic field at an angle of
28.  S.I unit of Magnetic flux is
1.45° 2.60° 3.15° 4.30°
1. ampere-meter 2. amp. m?
3. weber 4. weber/m?
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37. A bar magnet has a magnetic moment of 0.4 | 44. A thin magnetic iron rod of length 30 cm is sus-
amp.m? on cutting it into two equal halves along pended in a uiniform magnetic field. Its time pe-
equatorial line then each half will hve a magnetic riod is 4 s. If it is broken in to three equal parts
moment of the time period of oscillation of one partin sec-
1.04 ap. m? 2.0.8 amp.m? ;)iglc:jsi,swhen suspended in the same magnetic
3.0.2 amp. m? 4.0

38. A bar magnet of magnetic moment ‘M’ is cut 1413 2)2 \/E 3) \/g 4)41 \/5
into two equal parts along its axis. The mag- | 45 A magnet of length 10 cm and magnetic moment
netic moment of each part is 1Am2 is placed along the side of an equlateral

M triangle of the side AB of length 10 cm. The mag-
1M 2 E 3.2 M 4 None netic induction at C is
1)10°T 2)107T 3)10°T  4)10+“T

39.  Aniron speciman has relative permeability of 600 | 46. A magnet, freely suspended in a vibration mag-
when placed in uniform magneti field _of intensity netometer makes 40 oscillations per minute at a
110 amp. turn/m. Then the magnetic flux den- place Aand 20 oscillations per minute at B.If B,,
sity inside is....... tesla. at B is 36X10 -6 T,then its value atAis
1.18.29 x 103 2.8.29x 102 1)36 X10°T 2)72X 10T
3.66 x 10° 4.7.536 x 10+ 3)144X 10T 4)288X10°T

40.  Maximum P.E. of magnet of moment ‘M’ situ- | 47, A magnetised wire of magnetic moment M is bent
ated in a magnetic field of induction g , is into an arc of a circle that subtends an angle of

60° at the centre. The equivalent magnetic mo-
ment is
1 M
1. 2MB 2.B 3.2MB 4. MB M/ 2)2M/ 7

41.  The work required to rotate a magnetic needle 3)3M/ n 4)4M/ &
by 60° from equilibrium position in auniformmag- | 48 Two poles of same strength attract each other
netICer|.d. is W The torque required to hold itin with a force of magnitude F when placed at the
that position is corners of an equilateral triangle. if a nothr ploe

of the same strength is placed at the third ver-
\/§ W tex, it experiences a force of magnitude
1.—/—W 2.W 3.5 443w
2 2
1)F 3 2)F 3)F J2 4)2F
42.  Inan experiment with vibration magnetometer the
I KEY
value of 4n? F for a short bar magnet is ob- 14 2.3 34 4.1 54
served as 36 x 10-*. In the experiment with de- 6.4 7.3 8.4 9.2 10.1
flection magnetometer with the same magnet 13 124 13.1 14.4 15.2
4nd’ Tan® 16.2 17.2 18.2 19.1 201
th I f is ob 108
evale ol o, 's observed as 10 °/ 214 224 234 244 251
36. The magnetic moment of the magnet used is 26.1 271 28.3 29.2 30.3
1) 50 A m? 2)100 Am?
3)200 Am? 4) 1000A m?2 313 32.2 33.1 344 354

43. A magnet of moment M, is cut into two equal 36.4 37.3 38.2 39.4 403
parts. The two partsa are placed perpendicular 414 42.3 43.2 44 .1 451
to each other so that their north poles touch
each other. The resultant magnetic moment is 46.3 413 48.2
NM2  2)M/ 2 3)IMJ3  4M/ 3
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