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(2) Draw neat diagram wherever necessary.

(3) Symbols used in the paper have their usual meaning.

@) Figures to the right indicate full marks of the question.

(5) Scientific calculator may be used.

1. Answer the following questions in brief : (08)

(1)  What are significant digits? How many significant figures are
there in the number 0.00192?

(2) What is an algebraic equation?

(3)  Prove that EA= AE, where A is the forward difference operator and
E is the shift operator.

(4)  Define a backward difference operator ( V).
(5)  State the classical law of Wiedemann and Franz.

(6) State Curie’s law for paramagnetic substance.
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(7)  What is Meissner effect?

(8)  What are Cooper - pairs? What is the essential condition for two
electrons to form a Cooper — pair?

2 (a) Attempt any one of the following in details: (10)
(i) Explain the Regula — Falsi method to obtain a real root of an equation f(x) = 0
(ii) Discuss and obtain the Newton’s forward interpolation formula.

( b) Attempt any one of the following: (04)
(i) Find a real root of the equation x’ + x> + x + 7 = 0 using the bisection method,
correct to three significant figures.

(ii) Using the method of separation of symbols, show that
2 2
e"(Uo+xAU0+%A2UO+ ........ )=U0+U1x+UZ%
3 (a) Attempt any one of the following in details: (10)

(i) Discuss the classical theory of diamagnetism and obtain the equation

eB f e’B
o=——-=r a)02 +—— for the angular frequency of an electron in
2m 4m

an atom in the presence of an external magnetic field.

(ii) Describe the classical theory of electric conduction and derive an expression for
m

electrical resistivity p= using Ohm’s law.

>
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(b ) Attempt any one of the following: (04)
(i) Calculate the mean free path of an electron in a Cu wire if its resistivity
at 20°C is 1.69 x 10 ~* ©Q-m and the concentration of electrons is 8.5 x 10 % m =2 .
(me=9.11x 107" kg, - .e=1.6x 10°"°¢ Ky =1.38x102s1)

(ii) Calculate the Lorentz number ( L ) for Cu at 20 °C, if its electrical resistivity and
thermal conductivity are 1.72 x 10 ~® Q-m and 386 Wm ~' K ! respectively.

4  Discuss any two of the following in details: (14)
(i) The forward difference operator A, A?and A>.
(ii) Detection of errors by use of difference tables.
(ii)Weiss theory of paramagnetism.

(iv)Important properties of a superconductor.
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