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Note: (a) All questions are compulsory.

Jor solving problems

(b) The candidate is allowed to make Suitable numeric assumptions wherever required
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a. Explain why not all materials are magnetic materlals

b. Using Atomic theory, discuss the origin of magn.,, ,c momient
and subsequent quantizations including space quantrzatlon
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Q2

a. A paramagnetic material has 1028 atoms/m? ,The
magnetic moment of each atom is 1.8 %10~ 2iAm?.
Calculate the paramagnetic suscept1b111ty at room
temperature (300 K).

b. Consider a helium atom in I s ground state (1 5). The mean
radius in the Langevm formuIa may be approximated by
Bohr radius 0.5294: The density of helium is 0.178 kg/m3.
Calculate the diamagnetlc susceptibility of a helium atom.
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Q3

In how many components does the energy level of anunpaired
electron with orbital. angu]ar momentum quantum numberl = 1
splits into, in.the presence of an external magnetic field. Show proof.

CO 4]

Q4

a. Derive the expression of internal electric field due to long
‘one dimensional array of atomic dipoles at the location an
+ 7 atom in the array.

. b. 'In a drop of water of radius 103 m, the molecular dipoles
are pointed in the same direction. If the dipole moment of the
water molecule is 6.1 X 10730 Cm. Calculate the
polarization.

(molar mass of water M=18.015 g/mol)

CO[3]

Q5

‘| State the Curie's law and Curie-Weiss law for magnetic materials, What

are the key differences between these laws.

conl

kp =138x 1078 /K e = 1.6x1079C, m, = 9.1 x 107 kg,
po = 4m x 1077H/m, €, = 885 X 1072 F/m,  py = 9.27 x 10"*44m?
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