I. The saturation magnetic induction of nickel is 0.65 Whim>. If the density

of Nickel is 8906 kg/m> and atomic weight is 58.7. Calculate the magnetic
moment of the nickel atom in Bohr magneton.

Solution:

Given B, =0.65 Wb/m?

p = 89 kg/m’

Atomic weight =58.7

We know B =Nppu, (o) p,=->

B

Ny,

We know p_=4nx 1077

Here N is the number atoms/m’ in 1 kg of substance

AN

pA

~ Atomic weight

_ 8906 x 6.023 x 10%°

58.7

S N=9.14 X 10*® atoms/m’

.’. u’n

0.65

n
-

=5.66 % 10°** Am>

T 9.14x10 B xdnx 10”7

We know 1 Bohr Magneton =9.27 x 10~ * Am?

m

_5.66%x 107
9.27 x 10 %

= (.61 Bohr mageton

- M, =0.61uB

Bohr mageton
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2. The rare earth element gadolinium is ferromagnetic below 16°C with 7.1
Bohr magneton per atom. Calculate the magnetic moment per gram. Whqy
is the value of saturation magnetisation, given that the atomic weight of

gadolinium is 157.26 and its density is 7.8 x 10” kg/m’.

Solution:

A 26 . 3
Number of atoms per kg = 6.025 x ‘1(?57 ;67-5 x 10

=2.9883 x 10%®

. Number of atoms per gram = 2.9883 x 10>
() Magnetic moment per gram =2.9883 x 10% x 7.1 Bohr magneton
Since 1 Bohr magneton =9.27 x 10”** Am*

Magnetic moment per gram = 2.9883 x 10~ X 7.1 x9.27 x 10™%* Am?

—— e —— e —— s -

[ m = 1966.809 Am® |

(ii) Saturation magnetisation B =Ny p_

=29883 x 10 xdnx 107" x9.27 x 10~ #

B, =0.3481 Wbm™*

April 2002, June 2012

I

l 3. A paramagnetic material has a magnetic field intensity of 10* A/m. If the

susceptibility of the material at room temperature is 3.7 x 10~ calculate the
magnetization and flux density in the material.

[ Solution:—]

(i) We know susceptibility x=71{-

. Intensity of magnetisation /=yH
=3.7x10"?x 10*
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(if) Flux density B=p  [H +1]

B=4nx 1077 [10* + 37]

B = 0.012612 Wb/m’

MAY 2005 |

4 A maguehc ﬁeld strength of 2% 10° amperes/m is applied to a paramagnetic
matenal with a relatwe permeabtlzty of 1.01. Calculate the values of B and

4 x’:3f.14 X 10‘"‘7 X 1.01x2x 10°
lij;B' 0‘ 2537 weberfm

Magnetlc ﬂux denszty (B) 02337 Wb/m

(i) We know magnenc suscupnbxhty xm u—1
(or) —ﬁ":u"—] [ XmZE]
- Intensity of magnetisation M=H (U — 1)

o M=2x10°(1.01 - 1)
. M=2000 Amp/m

& ". Intensity of magnetisation (M) = 2000 Amp{nﬂ
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| | Solution:

|

I ———
| Nov. 2005, June 2010

' B . ’ ; . \ . A

3. Magnetic field intensity of a paramagnetic material is W07 A/m. At roopy, |
temperature, its susceptibility is 37X 10 °. Calculate the magnetization |y
the material.

We know ¥ =}[{-

(or) I=HY
1=3.7x10 "x10*

[
- 1237 Am ‘»

. Magnetization in the material =37 Am '

 June 2009 |

!

6. A magnetic field of 2000 A/m is applied to a material which has a
susceptibility of 1000. Calculate (i) Intensity of magnetization and (ii) Flux |

density. |
| Solution |
Given Data: H=2000 A/m 5
% = 1000
1=?
B=? .

Formulae:

(1) Intensity of Magnetisation /=% H
1 = 1000 x 2000
. I1=2x10° A/m

| . Intensity of magnetization 7 =2 x 10° A/m

(i1 Flux density

B=1H
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Here p=1+y,,
sou=1+1000
- = 1001
~. B=1001 x 2000 x 41 x 10™’
<. B=2.5145 Whym®

~. Flux density B = 2.5145 Wb/m> |

j

May 2011

7. The magnetic field strength of Silicon is 1500 A/m. If the magnetic
susceptibility is — 03 x 10" > calculate the magnetization and flux density

in Silicon.
Solution | "
Given Data: _ H=1500 A/m
%, =—03x107°
Formulae:

(1) Inte_nsity. of magnetization I=%, H
s 1==03%10">%x 1500
I=—45x10" A/m

.. Intensity of magnetization I=-4.5x 10" 3 A/m

(1) Flux density B=pu H
~B=(+y)H
~ B=(1-0.3%10"")x 1500
. B=0.999997 x 1500
. B=1499.9 Wh/m"

-. Magnetic flux density B =1499.9 Wh/m? |
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ADDITIONAL SOLVED PROBLEMS

1. The magnetic field strength in copper is 10°A/m. If the magnetic
susceptibility of copper is -0.8x10" 5, calculate the flux density ang

magentisation in copper.

Solution

I
Xn=F

I=y, H=-08x10">x10°

 I=—8A/m
ur =1+ Xm
=1-08x107°
1= 0.999992

B =pH=0.999992 x 41t x 10~ x 10°

2. A piece of ferric oxide with magnetic field intensity 10° A/m and
susceptibility is 1.5 X 1073, Find the magnetisation of the material.

] di Y

P o R ks

| .rﬂ‘ TAGER
TN s

3. A magnetic material of flux density and magnetisation -are 0.0044 Wb/m’
and 3300 A/m respectively. Calculate the magnetising force and relative
permeability of the material.

—
> n A
e R
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u,—1

r

=41 x 10”7 x 750000 = 0.94247

1- L o 0.94247

I,

0.0044

- =202.39 A/m
4mx10"7x 17.3

H=§=
L

w=1+yx,=1+15x10">

4. Calculate the magnetic moment per unit volume in copper when subjected
to a field whose magnetic inside copper is 10° A/m. The magnetic

susceptibility of copper is — 0.5 X 10°°.

Magnetic moment per unit volume = Intensity of Magnetisation (I)
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