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Crystalline Structures

LA A (a)

LPH (d)

Intercepts made by plane on 3 axis

—A‘—‘oo
= 3

Miller indices
= -1,3,0
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Dielectric Properties of Materials

T1. [V

LPH (d)
V=gtP=12x10°x2x 108 x05x 106 = 12V

LN (d)
Permanent dipole moment
= 1.04 debye unit
=1.04 x 3.33x107%% coulomb-metre
Boltzman constant K = 1.38 x 1023 J/K
Room temperature T = 300 K

P2 (1.04x3.33x107%0)?

— — — -39 2
U = ZF = 3x138 102 x 300 =0.966 x 10°? Farad—-meter
N = 10%"m=3
E = 10%V/m
So orientational polarisation
Fy = NayE

1027 x 0.966 x 10739 x 10°
0.966 x 10¢ Coulomb meter2

LN (a)

’”

tans = 88— =5 x 104
¢ = 10.5 x 104 = 1.05 x 103

LN (c)

In an insulating material connected to an a.c. signal, the dielectric constant and atomic polarisation decrease
with frequency.

Atomic
Polarisation
or
dielectric
constant

Frequency
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LICH ()
Total polarizability
o = Ote + Otl. + O(O
where o, = 4 neOF?3 = electronic polarizability
a, = ionic polarizability

Oy = —P_ = orientational polarizability

© 3KT
We see that orientational polarizability depends on the temperature.
Eincreases—— radius R increases
Rincreases— o, increases
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Magnetic Properties of Materials

T1. ()]

LPH (b)

T3. [(9]

LN Sol.

Data: H

108 A/m, T=300 K
Bohr magneton = 9.27 x 10724

Ug

H 1.257x107° x10° x9.27 x 1072
Magnetic moment = Rl _

kT 1.38 x1072° x 300
Mayo = 2.81x 10738 pg
M,, = 0.2ug

LR (b)

Total magnetic moment

Intensity of magnetization =

Volume
Magnetic moment = 2.5 A-m?
3
Volume = —Mass__66x107 _ ;5 gag 3
Density  7.9x 103
2.5
i = = 299 =
Intensity 0.835 3 A/m
1N ()

Permanent magnetic materials are those which retain a considerable amount of their magnetic energy after
the magnetizing force has been removed, i.e. the materials which are difficult to demagnetize. Therefore for
a permanent magnetic material, the residual induction and coercive field should be large.
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VA (d)
Magnetic materials which have low corecive field are known as soft materials. Permanent magnets are
made of hard materials which have a broad hysteresis loop (large coercive force), so that they are not

subject to self-demagnetisation.
Also, ferrimagnetic material such as ferrites do not have eddy current loss.

Lk:X (b)
Because cast iron has lower permeability than silicon steel.
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Conductive Materials and
Superconductors

T1. @]
1PN (c)
5 2
H, = 64x10°|1-| ——| | =33.64 x 10° Amp/m
7.26
LA Sol.

Relevant equations are

() Ty
! 4= nxe Ane’
(ii) A= T,V
(i) L=t_m

vV ne’p

The number of conduction electrons perm3 =n
Nyxpxn,  6.023x10% x8960x 1

=8.5x10%/m?

~ Cu Atomic wt. 63.54
The drift speed = v, = o __ L 210
ne Ane (mrf)nxe
B 10
7(0.08)2 x 107 x 8.5 x 10%° x1.602 x 1071°
= 0.365 m/sec
Mean free collision time = T _= é = n;
V. ne%p
9.1x 107"

T = =2 x 1078 ohm-metre at 20°C
¢ 85x10%° x(1.602x 1079y x2x 1078 lp ]

=2.086 x 10" sec
A= T, xVv =2086 x 107" x1.6x10=3.34x 10°m

T4. [(9)]
x = W, — 1, for superconductor p, = 0 which is referred as perfect diamagnetism.
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